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JEE (Main) Examination-2019/Morning Session/09-01-2019

TEST PAPER OF JEE(MAIN) EXAMINATION - 2019
(Held On Wednesday 09** JANUARY, 2019) TIME:9:30AM To 12: 30 PM
MATHEMATICS

1. The area (in sq. units) bounded by the
parabola y = x2 — 1, the tangent at the
point (2, 3) to it and the y-axis is :

I G @ 3
3)

Sol. )/

3 8
(3) 3

Ans.

~—
(05_1)

B(O,—S);

v
Equation of tangent at (2,3) on
y=x2-1,isy = (4x = 5) ...(1)
. Required shaded area

= ar (AABQC) —j‘«/y+1 dy

1 2 32\?
—L®-@- ("),
:8_E=§ (square units)

2. The maximum volume (in cu. m) of the right
circular cone having slant height 3m is :

()33 = 2)6n
4

(3) 23 = 4) 3T
Ans. (3)
Sol.

0 0=3(g
h given)
T
. h=3cos 0
r=3sin 0
Now,

\Y =%Tcr2h =§(9sin2 9).(30089)

Ans.

Sol.

dv 2
—=0 sinf=,/—
o \E
d’v
Also, — = negative
de sin0=, [~

= Volume is maximum,

sin O =\/2
3

Vo (sinG = \/EJ -

' 3] =

For x2 # nn + 1, n € N (the set of natural

when

2\/575 (in cu. m)

numbers), the integral

i stm(xz_l)_smz(xz_l)dx

2sin(x2 —1)+sin2(x2 —1)

is equal to :
(where c is a constant of integration)

log . |sec x* -1
(1) 'og. )

(2) log, %sec2 (x2 —1)

2 p—
secz(X IJ
2

sec(x” — 1)‘ +c

+C

+C

+C

1
3) Eloge

4110
()2 2.

1
Put (x2-1) =1
= 2xdx = dt

Izlj /l—cost dt
27 \1+cost

=ljtan l dt
2 2

x -1
sec
2

I=In
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4.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Let a and B be two roots of the equation
x2 + 2x + 2 = 0, then a!> + B15 is equal to :
(1) 512 (2) =512 (3) =256 (4) 256
3)

We have

x+1)2+1=0

= x+12-(312=0

> x+1+)E+1-1)=0

D&DDH) D& DH]])

lcl lel

So, als+ 15 = (027 a + (B2 B

=-128 (- +1+i+1)

= - 256

If y = y(x) is the solution of the differential
equation,
xg+2y =x’

tisfyi
ix satisfying

1
y(1) = 1, then Y[Ej is equal to :

7 13 49 1
Oy @O O @i
3)
dy (2
22
= LF.=x2

yx2= 203 (as y) = 1)

4 4

1
3=
Equation of a common tangent to the circle,
x2 +y2 -

M) 23y=12x+1
Q) 2f3y= -x-12
3) By=x+3

@ SBy=3x+1
3)

Let equation of tangent to the parabola y2 = 4x is

6x = 0 and the parabola, y2 = 4x, is:

1
y=mx+—,
m
= mZx-ym+1 = 0 is tangent to x2 + y2 — 6x = 0
|3m2 +1|

= e

Ans.

Sol.

Ans.

Sol.

1
=+
3
= tangent are x+\/§y+3=0

and x—+3y+3=0

Consider a class of 5 girls and 7 boys. The
number of different teams consisting of 2 girls
and 3 boys that can be formed from this class,
if there are two specific boys A and B, who
refuse to be the members of the same team, is:

(1) 200 (2) 300 (3) 500 (4) 350
(2)
Required number of ways

= Total number of ways — When A and B are
always included.

=°C,.’C,-°C/C, =300

Three circles of radii a, b, c(a < b < ¢) touch
each other externally. If they have x-axis as a
common tangent, then :

1 1 1
_:_+_
SRR RN
(2) a, b, c are in A. P.

(3) Ja,/b.+Jc arein A.P.

“)

-
=
-

1)

X — axis

A ¢ B

AB = AC + CB
Jb+c) —(b-cy

—J(b+a) ~(b-a)’ +(a+c) ~(a—c)
Jbe =+/ab ++/ac

+

-
-

1
Ja
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Ans.

Sol.

10.

Ans.

Sol.

11.

Ans.

Sol.

JEE (Main) Examination-2019/Morning Session/09-01-2019

2403 k

If the fractional part of the number T is 15
then k is equal to :
(1) 14 2)6
(3) 4 “4) 8
4)

03 23. 24 100

2 :LZE(IS_'_I)M)

15 15 15

=§(15x+1) _gh o
15 15

8A is integer

403

is —=>k=38
is 13
Axis of a parabola lies along x-axis. If its vertex

and focus are at distances 2 and 4 respectively
from the origin, on the positive x-axis then which
of the following points does not lie on it ?

= fractional part of

(1) (4, —4) 2) (5, 246)
(3) (8, 6) 4) 6,42
3)

y-axis

AQ%M’O) X-axis

equation of parabola is
y? =8(x - 2)
(8, 6) does not lie on parabola.

=}

The plane through the intersection of the planes
Xx+y+z=1and2x + 3y -z +4 =0 and parallel
to y-axis also passes through the point :

(1) (-3, 0, -1) () (3,3, -1
3G, 2,1 @ 3, LD
3

Equation of plane
X+y+z-1D+A2x+3y-z+4)=0
= 1+20x+0+30)y+(1-A)z-1+4A=0
dr's of normal of the plane are
1+2A, 1+ 30, 1 = A
Since plane is parallel to y - axis, 1+ 3A =0

= A =-1/3
So the equation of plane is
Xx+4z-T7=0

Point (3, 2, 1) satisfies this equation
Hence Answer is (3)

12.

Ans.

Sol.

13.

Ans.

Sol.

14.

If a, b and ¢ be three distinct real numbers in
G. P. and a + b + ¢ = xb, then X cannot be :

(1) 4 (2) -3 (3) -2 42
“)

b
—bbr>GP. (] # 1)

givena + b + ¢ = xb
b/r + b + br = xb
b = 0 (not possible)

=
=

1 1
or l+r+—-=x = X—1=r+-
r r

= x-1>2o0rx-1<-2

= x>3 orx<-1

So

Consider the set of all lines px + qy + r = 0 such
that 3p + 2q + 4r = 0. Which one of the
following statements is true ?

X can't be 2

(1) The lines are all parallel.
(2) Each line passes through the origin.

(3) The lines are not concurrent

The lines are concurrent at the point

31
4) [Z’Ej
Q)]

Given set of lines px + qy + r =0

given condition 3p + 2q + 4r = 0

> +1 +r=0
= 4P 2q

= All lines pass through a fixed point [%%j .
The system of linear equations.
X+y+z=2

2x +3y+2z=5
2Xx+3y+(@-1z=a+1

(1) has infinitely many solutions for a = 4
(2) is inconsistent when |a| = /3

(3) is inconsistent when a = 4

(4) has a unique solution for [a] = /3

WP collegebatch con
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Ans.

Sol.

15.

Ans.

Sol.

2)
1 1 1
D=2 3 2 |=a*-3
2 3 a*-1
2 1 1
D=5 3 2 |=a’-a+l
a+l 3 a’-1
1 2 1
D=2 5 2 |=a’-3
2 a+l a*-1
11 2
D,=[2 3 5 |=a-4
2 3 a+l

D=0atla=.3 butDy= +/3-420
So the system is Inconsistant for |a| =3
Let 5:1—3, B=i+j+f< and ¢ be a vector

such that ax¢+b=0 and a.¢=4,then |E|2 is

equal to :-
1 1 2) 8 3 17 4) 9
m5 o 35 @
1)
ixc=-b
(ZXE xd=—bxd
= (ZXE xda=axb
= (dd)c—(cd)a=axb
= 28-4d=axb
R
Now axb=[l -1 O|=-i—-j+2k
1 1 1

So, 26 =4i—4j—i—j+2k
=3i-5j+2k

- 32 54 -~
= C—EI—E]-i-k
c)= 2+ 2 1= B D
4 4 4 2
o =%
2

16.

Ans.
Sol.

17.

Ans.

Sol.

30
Let a;, ay,......... ,a30 bean A. P, S = Zai and

i=l1

15
T= D44y . [fag=27 and S — 2T = 75, then
i=1

a;o is equal to :

(1) 57 (2) 47 3) 42 4) 52
4)
S=a +a,+ ... + a3

30
S =?[al +a30]

S = 15(a; + a3y) = 15 (a; + a; + 29d)
T=a +a;+ ... + Ay
= (a) + (a, + 2d)
=15a, + 2d(1 + 2 +
T =15a, + 210d
Now use S — 2T =75
= 15 (2a; + 29d) — 2 (15a; + 210 d) =75
= d=5
Givenas =27 =a;+4d = a; =7
Now a,=a,+9d=7+9x5=352
5 students of a class have an average height
150 cm and variance 18 cm?. A new student,
whose height is 156 cm, joined them. The
variance (in cm?2) of the height of these six
students is:

+ (a; + 28d)
+ 14)

(1) 22 2) 20 3) 16 4) 18
(2)
. XX,
Given X=—=150
5
- in =750 . (1)
2
2 _(x) =18
5
2
=X _(150)' =18
5
x; =112590 ....(i1)
Given height of new student
Xg = 156
25 7504156
Now, g =+l _= =151
6
S
Also, New variance =%—(YW )2
112590 +(156)’
= (156) ~(151)’

6
=22821-22801 = 20

WP collegebatch con



18.

Ans.

Sol.

19.

Ans.

Sol.

JEE (Main) Examination-2019/Morning Session/09-01-2019

Two cards are drawn successively with
replacement from a well-shuffled deck of 52
cards. Let X denote the random variable of
number of aces obtained in the two drawn
cards. Then P(X = 1) + P(X = 2) equals :

(1) 52/169 (2) 25/169
(3) 49/169 (4) 24/169
(2)
Two cards are drawn successively with
replacement
4 Aces 48 Non Aces
P(x:l): 52C1 ><48C1 N 48C, y 4C, zﬁ
C, 52C, 52C, 52C, 169
‘c, *C 1
P(x=2)=—tx—L=—
( ) SZC1 SZC1 169
25

Px=1)+Px=2)= 15

1
For x € R - {0, 1}, let fi(x) = —,
X

1
1-x
given functions. If a function, J(x) satisfies
(£,°J°f))(x) = f3(x) then J(x) is equal to :-

fr(x) =1 -xand f3(x) = be three

(D) f3(x) (2) f,(x)
1
(3) £,(x) 4) ;f3(x)
1
. 1 1
Given f,(x) = = f,(x)=1—-xand f, (x) = —

(f,oJof )(x) =1, (x)
fo(J(£(x)) = £ ®

20.

Ans.

Sol.

21.

Ans.

Sol.

Let
Oe I T 'mis urely imagina

A = 2" ) T 2ising = PUTEYImagmAL
Then the sum of the elements in A is :
(D on (2) 2

6 3
(3) 3 4

4 4)n
(2)

_ 3+2isin@ | :

Given z = is purely img

1-2isin @
so real part becomes zero.

3+2isin0 « 1+2isin6
Z=11-2isin0 ) \ 1+2isin0
L (3—4sin” 0) +i(8sin 0)

i+4sin’0
Now Re(z) =0

3-4sin’0 3
1+4sin’0

N

in
"3

——+—=+
3 3 3 3

If O denotes the acute angle between the curves,

y =10 — x2and y = 2 + x2 at a point of their

intersection, then |tan 0] is equal to :

(1) 4/9 (2) 7/17
(3) 8/17 (4) 8/15
4

Point of intersection is P(2,6).

Also, m; = (d—yJ =2x=-4
P(2,6)

dx
m, = (d—yJ =2x=4
dX P(2,6)
m-m,| 8
oo =l—=—
jtan ©] I+mm,| 15

WP collegebatch con
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cosO —sin0
22, IfA=1| . , then the matrix A-50
sin® cosO
hen 0=— | i I to:
when 12,1s equal to :
RERN 1B
2 2 2 2
M 1 3 @ 3 1
L 2 2 L 2 2
A RERNR
2 2 2 2
BB 1 @Dl1 B
L 2 2 L 2 2
Ans. (1)

Sol. Here, AAT =1

= A1=AT =

[ cos0 sinG}

—sin® cos0

Also, A = {_C:isn((nfe)) z)ns((llllg))}

e )

o[ &

| =

T
23. Let0<0O< 3 If the eccentricity of the

2

hyperbola ——

COS2

then the length
interval :

(D @2, 3]

(3) (372, 2]

2

5 _MZI is greater than 2,

of its latus rectum lies in the

(2) 3, =)
4) (1, 3/2]

Ans. (2)

Sol.

24.

Ans.

Sol.

e=+1+tan’0 =secO

1
As,se09>2:>cose<5
= 0 € (60° 90°

2 1-cos’0
Now, /(L-R) = 2b =2( )
a

cos0

=2(sec 6 — cos 0)

Which is strictly increasing, so

¢ (L.R) €(3,).

The equation of the line passing through
(-4, 3, 1), parallel to the plane x + 2y —z—-5=0

x+1_ y-3 z-2
3 5 st

and intersecting the line

x+4 y-3 z-1
-1 1 1

1)
x+4 y-3 z-1
3 -1 1

x+4 y-3 z-1
1 1 3

2)

3)

Normal vector of plane containing two
intersecting lines is parallel to vector.

ik

(Vi)=[3 0 1
-3 2 -1

=-2i+6k

.. Required line is parallel to vector

@) 3

Vy)=I1 2 -1 _ 2,7
50 6 =3i—-j+k

= Required equation of line is
x+4 y-3 z-1
3 -1 1

WP collegebatch con



25.

Ans.
Sol.

26.

Ans.

Sol.

JEE (Main) Examination-2019/Morning Session/09-01-2019

T T
For any 6 e |5 |, the expression
42
3(sinB — cos0)4 + 6(sin6 + cosH)2 + 4sin%O
equals :

(1) 13 — 4 cos%6

(2) 13 — 4 cos*0 + 2 sinZ0cos260

(3) 13 — 4 cos20 + 6 cos40

(4) 13 — 4 cos20 + 6 sinZ0cos260

1)

We have,

3(sin O — cos0)* + 6(sinO + cosB)? + 4 sin%0
= 3(1 — sin20)2 + 6(1 + sin260) + 4sin%0

= 3(1 — 2sin20 + sin220) + 6 + 6 sin20 + 4sin®0
=9 + 12 sin20 - cos20 + 4(1 — cos20)3

=13 - 4 cos®0

af 2 a3 T 3
If cos” | — |+cos™ | — |[=—| x>—
3x 4x 2 4

then x is equal to :

145 145

146 145
3) —\/12_ “) —\/:
1)

4x 3x

LIS

16

145 145
T 16x9 12

27. The value of |lcosx [’ dx
0
(1) 2/3 2)0
(3) -4/3 (4) 4/3
Ans. (4)
T /2 T
Sol. Ilcosx|3 dx = .[ cos’ xdx — .[ cos’ x dx
0 0 /2
/2 b
_ J- [cos3x+3cosxjdx_]- [cos3x+3cosxjdX
0 4 /2 4
1 _[sin3x . JM [sin3x . J“ }
= — +3sinx - +3sinx
4 L 3 0 3 /2
1[(-1 -1
=—||=+3|-(0+0)—1(0+0)—| —+3
4|03 3
_4
© 3
28. If the Boolean expression
(Pp®q) " (~p  q) is equivalent to p » q, where
@D, v e {/\,v} , then the ordered pair (®, ) is:
(D (/\,v)
2) (v,v)
(3) (AA)
@) (v,n)
Ans. (1)
Sol. Pp®q) A (~plJ @ =p A q(given)
pla|~p|prq|pva|~pva|~paq|(prg)a(~pVq)
T{T| F T T T F T
T{F| F F T F F F
F|T| T F T T T F
FI|F| T F F T F F

from truth table (®, 0 )= (A, v)

WP collegebatch con
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29, l}g}dlﬂ/l ;4y4 -2

(1) exists and equals 7=

(2) does not exist

(3) exists and equals ﬁ

1

(4) exists and equals 2ﬁ(ﬁ+1)

Ans. (1)
JI+l+y* =2

Sol. lim YV 1Y V2

y—0 y

4 p—
_ lim I+41+y" =2

" y4(m+ﬁj

N o il
S (e et

4_
lim I+y" -1

= ¥>0 y4[./1+m +\5J(W+1)

lim ! = !

eyt vz eyt ) 42

30.

Ans.

Sol.

Let f : R — R be a function defined as :

5, if x<1

a+bx, if 1<x<3
{0 =1p15x, if 3<x<5

30, if Xx>5
Then, f is :

(1) continuous if a=5and b =5
(2) continuous if a=-5 and b = 10
(3) continuous if a=0and b =5

(4) not continuous for any values of a and b

)]
5 if  x<1
f(x) = a+bx if l<x<3
(X) = 1p45x if 3<x<5
30 if x2=5

f(1)=5, f(IH =5, f(I)=a+b
f3)=a+3b, f{3)=b+ 15, f{3)=b+ 15
fG)=b+25; £f(5)=30 f(5%) =30

from above we concluded that f is not

continuous for any values of a and b.

WP collegebatch con
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TEST PAPER OF JEE(MAIN) EXAMINATION -2019

(Held On Wednesday 09*" JANUARY, 2019)

TIME:9:30AMTo12:30 PM

PHYSICS

1. A current loop, having two circular arcs joined
by two radial lines is shown in the figure. It
carries a current of 10 A. The magnetic field at
point O will be close to :

(1) 1.0 x 105 T
(3) 1.0 x 107 T
1

2)1.5x 105 T
4) 1.0 x 107 T
Ans.

::L}“\

Sol.

o "

n |1, 1,

gzﬁe{l_i}f(

rp=3cm=3x10"m

r,=5cm=5x10"m

oL 1 I
16 3107 5x107
:‘E‘:EXIO'ST

3

~1x10°T

2.

Ans.

Sol.

Ans.

Sol.

A gas can be taken from A to B via two different
processes ACB and ADB.
P
C B

A D SV
When path ACB is used 60 J of heat flows into the
system and 30 J of work is done by the system. If
path ADB is used work done by the system is 10
J. The heat Flow into the system in path ADB is :

()80 (2)20] (3)100] (4) 4017
4)
p

o

A D .,y

AQacg = AWacp + AUxcp

= 60J =301J+ AU,p

=AU, =301

=>AU,pg = AUpcg = 3017J

AQacp = AUxcp + AW pp
=10J+30J=401

A plane electromagnetic wave of frequency 50
MHz travels in free space along the positive x-
direction. At a particular point in space and
time, E= 6.3jV/m . The corresponding
magnetic field g, at that point will be:

(1) 18.9x10°kT (2) 6.3x10°°kT

(3) 2.1x107°kT 4) 18.9x10°kT

3)

E
|62 —=2.1x10"°T
3x10

@ collegebatch wn
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4.

Ans.

Sol.

Two coherent sources produce waves of
different intensities which interfere. After
interference, the ratio of the maximum intensity
to the minimum intensity is 16. The intensity
of the waves are in the ratio:

(H4:1 (2)25:9
3)16:9 “4)5:3
(2
Imax _16
Imjn
= Amax =4

Amin

A +A, _f

A-A, 1

Using componendo & dividendo.

A, 5 1, (5) 25

—_— = —=| — = —
IZ

An L-shaped object, made of thin rods of
uniform mass density, is suspended with a
string as shown in figure. If AB = BC, and the
angle made by AB with downward vertical is
0, then :

2

tan0=—

(m 3
1

2) tan@=—
( ) an 3
1

tan0 =—

(3) an )

(4) tanB= 1
23

Ans. 2)

Sol.

Ans.

Sol.

Let mass of one rod is m.
Balancing torque about hinge point.
mg (C,P) = mg (C,N)

mg[%sin Oj = mg[%cose —Lsin Oj

cos 0

L
:%mgLsine - e

:>tan9=l
3

A mixture of 2 moles of helium gas (atomic mass
=4 u), and 1 mole of argon gas (atomic mass
=40u) is kept at 300 K in a container. The ratio

Vs (helium)
of their rms speeds m , is close to
(1) 2.24 (2) 0.45
(3) 0.32 (4) 3.16
C))

Vo (He) _ [M,, _ [40
= =1\, =3.16
Vo (Ar) My, 4
When the switch S, in the circuit shown, is
closed, then the value of current i will be :

20V 1, C L 10V
VW W
20 i 40
20
S
Tv=0
(D3A @2)5A (B)4A @A2A

WP collegebatch con
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

JEE (Main) Examination-2019/Morning Session/09-01-2019

(2)
20V i, XV L, 10V
—AMA MW—
A Ho ¢ 40 B
20
i
0

Let voltage at C = xv
KCL:i;+1i, =1
20-x 10-x x-0
+ =
2 4 2
=x =10
and i = 5 amp.

A resistance is shown in the figure. Its value
and tolerance are given respectively by:

RED ORANGE

Oy —

\
VIO ITET SILVER

(1) 27 KQ, 20%
(3) 270 KQ, 10%
€))

Color code :

(2) 270 KQ, 5%
(4) 27 KQ, 10%

Red violet orange silver
R=27%x103Q + 10%

=27 KQ = 10%
A bar magnet is demagnetized by inserting it
inside a solenoid of length 0.2 m, 100 turas, and
carrying a current of 5.2 A. The coercivitv of
the bar magnet is :
(1) 1200 A/m
(3) 520 A/jm
(2)

Coercivity = H =£
Lo

oy N 100 s
7' T 02

= 2600 A/m

(2) 2600 A/m
(4) 285 A/m

10.

Ans.

Sol.

11.

A rod, of length L at room temperature and
uniform area of cross section A, is made of a
metal having coefficient of linear expansion o/
°C. It is observed that an external compressive
force F, is applied on

each of its ends, prevents any change in the
length of the rod, when its temperature rises by
AT K. Young's modulus, Y, for this metal is :

F
1 S AaAT @) Aa(AT-273)
3 4y 2
) AoaT @ AcaT
3)
v ' dul _ Stress
oung's modulus y Strain
_ F/A
(Ac12)
_F
A(aAT)

A block of mass m, lying on a smooth
horizontal surface, is attached to a spring (of
negligible mass) of spring constant k. The other
end of the spring is fixed, as shown in the
figure. The block is initally at rest in its
equilibrium position. If now the block is pulled
with a constant force F, the maximum speed of
the block is :

e 11w
nF 2F

O Tak ) Tk
F F

) Tk @) mk
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Ans.

Sol.

12.

Ans.

Sol.

13.

3)

Maximum speed is at mean position

(equilibrium). F = kx

X=—

k
W + W,, = AKE

I, 1 5
F(x) = = kx’=—mv~ -0
(x) 5 5

2
F E _lk E :lmvz
k) 2 \k 2

F
=V =—

max \/ﬁ

Three charges +Q, q, + Q are placed
respectively, at distance, 0, d/2 and d from the
origin, on the x-axis. If the net force
experienced by + Q, placed at x= 0, Ls zero,
then value of q is :
1 +Q2  (2) -Q/2
(6))

3) Q14 4 +Q/4

(—)Fb
F, *
+Q 2
For equilibrium,
E +F, =0
B -
kQQ _

®

Q
&
£

A conducting circular loop made of a thill wire,
has area 3.5 x 103 m? and resistance 10Q . It
is placed perpendicular to a time dependent
magnetic field

B(t) = (0.4T)sin(50xt). The field is uniform in
space. Then the net charge flowing through the
loop during t = 0 s and t = 10 ms is close to:
(1) 14mC (2) 21 mC 3) 6 mC (4) 7 mC

Ans.

Sol.

14.

Ans.

Sol.

¢

Q=20_1 A(B,-B)=Lx35x107[ 045in T -0
R 10 10 2

=%(3.5x10_3)(0.4—0)

=14 x 10# = 0.14 mC

m
Two masses m and ? are connected at the two

ends of a massless rigid rod of length [. The rod
is suspended by a thin wire of torsional constant
k at the centre of mass of the rod-mass system(see
figure). Because of torsional constant k, the
t=k0 for
displacement 0. If the rod is rota ted by 6, and

restoring torque is angular
released, the tension in it when it passes through

its mean position will be:

c——
3k0? k0?2
1 0 2) —%
m = @
2k0? k0?2
3) fo m>{?
@)
k
0=, |—
1
3k
m/?
m/2 T m
e 3
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15.

Ans.

Sol.

16.

JEE (Main) Examination-2019/Morning Session/09-01-2019

Q = 00, = average velocity

T = mQ?2r,
T:mQ2£
3
=mc029§£
3
3k L,/
=m 0, —
me® °3
_koy
/
m’
I=pi =2
T
2
_mﬁz
3
v
m/2 ¢ - > m
CM
~ rz 7 N rl
, 1 1
—_— = — rI:_
r, 2 3

A copper wire is stretched to make it 0.5%
longer. The percentage change in its electrical
resistance if its volume remains unchanged is:
1) 25% 2)05% (3)1.0% 4)2.0%

3)

/
R :% and volume (V) = AL.

EZ
-
\'%
AR _2A0 g
R l

A parallel plate capacitor is made of two square
plates of side 'a', separated by a distance d
(d<<a). The lower triangular portion is filled
with a dielectric of dielectric constant K, as
shown in the figure.

Capacitance of this capacitor is :

lke,a’ ke,a’
1) ——2 2) —>—InK
1) 2T d () 4y

keya’ keya’

—~ 0" K — 0=
3 ak-1) @) 2d(K+1)

Ans. (3)
of d
y
Sol.

B X dx
~ d 7
y_d
X a

d
y=—x

a

d
dy =—(dx
y=—(dx)
1y (doy)
dc KE-adx ¢g;adx
i: 1 (Z+d_yj
dc e, adx\k
J‘d :J‘ S adx

Z+d—y
k

ke, a’ /n 1) ke, a’/nk
k) (k-1)d

WP collegebatch con

14



JEE (Main) Examination-2019/Morning Session/09-01-2019

17.

Ans.

Sol.

18.

Ans.

Sol.

19.

Mobility of electrons in a semiconductor is
defined as the ratio of their drift velocity to the
applied electric field. If, for an n-type
semiconductor, the density of electrons is
1019m=3 and their mobility is 1.6 m2/(V.s) then
the resistivity of the semiconductor (since it is
an n-type semiconductor

contribution of holes is ignored) is close to:
(1) 2Qm (2) 0.4Qm

(3) 4Om (4) 0.20Qm

(2

] = oE =neyvy
v
c=ne—<%
E

=nep

1 1
_= p =
c n.ep,

1
10" x1.6x107"° x1.6

= 0.4 Om
If the angular momentum of a planet of mass

m, moving around the Sun in a circular orbit
is L, about the center of the Sun, its areal
velocity is :

4L L L 2L
(nH — 2 — (€) B C) B
m m 2m m
3)
L
dt 2m

A block of mass 10 kg is kept on a rough
inclined plane as shown in the figure. A force
of 3 N is applied on the block. The coefficient
of static friction between the plane and the
block is 0.6. What should be the minimum value
of force P, such that the block doesnot move
downward ?

(take g = 10 ms2)
()32N (2)25N @B3)23 N @) 18N

Ans. (1)

Sol.

mgsin45° = @ = 50\/5

2

umgcos@=0.6xmg><i=0.6x50\/§

J2

P=31.28=32N

P
pmgcoso

73.7=3+mgsin0

20. Temperature difference of 120°C is maintained
between two ends of a uniform rod AB of
length 2L. Another bent rod PQ, of same cross-

3L
section as AB and length B is connected

across AB (See figure). In steady state,
temperature difference between P and Q will
be close to :

VJIIIIIIIIIIIIIIIIIIIT}

7
f ;
/ ’
4 /

/

S
S

Pe—1L Q

(1) 60°C  (2) 75°C  (3) 35°C (4) 45°C
Ans. (4)

L
AY"‘Y""‘V"
= R =
L/4 ZR/4 R/M4Z L/4
120 B2 B o)
Sol. ——WWW MWW MWW .
A R2 P oL Q R2 B
R=E-
A
AT (120)5 120x5
R, 8R 8R
q.
120x5 3 360
AT, =——"x2R =" =45°C

B8R 5 8
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21.

Ans.

Sol.

22,

Ans.

Sol.

JEE (Main) Examination-2019/Morning Session/09-01-2019

A heavy ball of mass M is suspended from the
ceiling of a car by a light string of mass m
(m<<M). When the car is at rest, the speed of
transverse waves in the string is 60 ms-!. When
the car has acceleration a, the wave-speed
increases to 60.5 ms-1. The value of a, in terms
of gravitational acceleration g, is closest to :

g £
- @ -
£ £
©) 10 @ 30
(1)
60 = M2

Tl

M(g? +a2)" 2 4 42
05— (¢ +a) L 605 _ | [ +a
0 00 g

1+0—'5
60

4_g2+a2 1 2
g 60

2

2 2 2 2

=g ta =g +g x—
g g +g 60

__8

g
a= =—2=
V60 ~ 30 547

A sample of radioactive material A, that has an
activity of 10 mCi(l Ci = 3.7 x 1010 decays/s),
has twice the number of nuclei as another
sample of a different radioactive maternal B
which has an activity of 20 mCi. The correct
choices for hall-lives of A and B would then
be respectively :

(1) 20 days and 5 days(2) 20 days and 10

days (3) 5 days and 10 days (4) 10
days and 40 days

(1

Activity A = AN

For A 10 = 2Ny

For B 20 = Ngig

LA =4h, > (T1/2 )A = 4(T1/2 )B

23.

Ans.

Sol.

24.

Consider a tank made of glass(reiractive index
1.5) with a thick bottom. It is filled with a liquid
of refractive index p,. A student finds that,
irrespective of what the incident angle i (see
figure) is for a beam of light entering the liquid,
the light reflected from the liquid glass interface
is never completely polarized. For this to
happen, the minimum value of p is :

3
75
1)
C<i,

here 1, is "brewester angle"
and c is critical angle

. 1.5
sin, < siniy, since tani, =p, =—
u
< 1.5 o 1.5
— - - c.sindy -
R n+(15) p? +(1.5)

;12><(1.5)2 <L5xp
U2 + (1.5)2 < (u x 1.5)2

p<—=

J5

slab p = 1.5

An infinitely long current carrying wire and a
small current carrying loop are in the plane of
the paper as shown. The radius of the loop is a
and distance of its centre from the wire is d (d»a).
If the loop applies a force F on the wire then :
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Ans. (3)

25.

Ans.

Sol.

o long wire

Eqvilent dipole of given loop

Fem. 9B
dr
dB d [ pl
Now dx dx\2mnx
" 1
X2

Surface of certain metal is first illuminated with
light of wavelength A; =350 nm and then, by
light of wavelength A,=54D nm. It is found that
the maximum speed of the photo electrons in
the two cases differ by a factor of 2. The work
function of the metal (in eV) is close to :

. 1240
(Energjr of photon = m )
(1) 1.8 2) 14 3) 25 4) 5.6
e}
hc 1
—=¢+—m(2v
5~ 0rpm()

E=(|)+lmv2
A, 2
hc
2 ¢ hc . 4hc
= =4=_—_¢= —4¢
E_d) 7\‘1 7\‘2
7\’2
4hc_E=3¢
7\‘2 7\‘1

g tne AL
3 (A, A
21X1240[4x350—540j

350x540
=18¢eV

26.

Ans.

Sol.

27.

Ans.

Sol.

A particle is moving with a velocity
V=K(yiA+Xj), where K is a constant. The
general equation for its path is:

(1) xy = constant (2) y? = x2 + constant

(3) y = X2 + constant  (4) y? = X + constant

(2)
& = ky,g =kx
dt dt
dy
dy _de_x
NOW, dx dl y
dt
= ydy = xdx

Integrating both side

y2=x2+¢

A convex lens is put 10 cm from a light source
and it makes a sharp image on a screen, kept
10 cm from the lens. Now a glass block
(refractive index 1.5) of 1.5 cm thickness is
placed in contact with the light source. To get
the sharp image again, the screen is shifted by
a distance d. Then d is :

(1) 0.55 cm away from the lens

(2) 1.1 cm away from the lens

(3) 0.55 cm towards the lens

@0

e}

L V¢ s> Screen
10cm 10cm

1 1 1 1 1 1

—— == ————=—=f=5cm

v u f 10 -10 f

1
Shift due to slab = {1 _EJ in the direction of

incident ray

:1.5(1—zj=0.5
3

111

agaln,;—E—g
11 2 9
u 5 19 95
95

=V _E =10.55cm
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28.

Ans.

Sol.

29.

JEE (Main) Examination-2019/Morning Session/09-01-2019

For a uniformly charged ring of radius R, the
electric field on its axis has the largest
magnitude at a distance h from its centre. Then
value of h is :

2R

R R
Sy OO R2

3)

Electric field on axis of ring

kQh

for maximum electric field
dE
=0
dh
=>h=—

V2
Three blocks A, B and C are lying on a smooth
horizontal surface, as shown in the figure. A and
B have equal masses, m while C has mass M.
Block A is given an brutal speed v towards B

due to which it collides with B perfectly
inelastically. The combined mass collides with

5
C, also perfectly inelastically 5 th of the initial

kinetic energy is lost in whole process. What

is value of M/m ?
A B
[m] [m]

25

C
[m]
3) 3

(1) 4 42

Ans.

Sol.

30.

Ans.

Sol.

1)

1
k. =—mv3
2

1

From linear momentum conservation
mvy = (2m + M) v

M
=>—=4
m

Drift speed of electrons, when 1.5 A of current
flows in a copper wire of cross section 5 mm?2,
is v. If the electron density in copper is 9 x1028
/m3 the value of v in mm/s is close to (Take
charge of electron to be =1.6 x 10-19C)

(1) 0.2 (2)3
3) 2 (4) 0.02
“)
I = neAv,

I 1.5
=V,

T heA  9x100 x1.6x10 P x5x10°
= 0.02 m/s

WP collegebatch con

18



JEE (Main) Examination-2019/Morning Session/09-01-2019

TEST PAPER OF JEE(MAIN) EXAMINATION - 2019
(Held On Wednesday 09** JANUARY, 2019) TIME:9:30AM To 12: 30 PM

CHEMISTRY
1.  Which one of the following statements [ 3. Two complexes [Cr(H,O¢)Cl;] (A) and
regarding Henry's law not correct ? [Cr(NH3)e]Cls (B) are violet and yellow
. i i coloured, respectively. The incorrect statement
(1) The value of K, increases with function of regarding them is :
the nature of the gas (1) A, value of (A) is less than that of (B).
(2) Higher the value of Ky, at a given pressure, (2) Ag value of (A) and (B) are calculated from
higher is the solubility of the gas in the the energies of violet and yellow light,
liquids. respectively
(3) Bothe absorb energies corresponding to
(3) The partial of the gas in vapour phase is their complementary colors.
proportiona to the mole fraction of the gas (4) Bothe are paramagnetic with three unpaired
in the solution. electrons.
4) Different have different K, (Henry's | 225 @
“) | trerent gases avel reren ':]( eY'S 1 Sol. A, order will be compared by spectro chemical
aw constant) values at the same series not by energies of violet & yellow light
temperature. S0 A, order is
Ans. (2) [Cr(H0)g]Cl5 < [Cr(NH3)g]Cl5
L ) 4. Adsorption of a gas follows Freundlich
Sol.  Liquid solution adsorption isotherm. In the given plot, x is the
Pyas = Kt X Xgs mass of the gas adsorbed on mass m of the
X . .
Moreis Ky, less is solubility, lesser solubility is adsorbent at pressure p. m s proportional to
at higher temperature. So more is temperature
more is K. 1
2. The correct decreasing order for acid strength
is -
(1) NO,CH,COOH > NCCH,COOH >
FCH,COOH > CICH,COOH >
(2) FCH,COOH > NCCH,COOH > LogP
NO,CHCOOH > CICH,COOH 1 1
P (@F QP 4) P35
(3) NO,CH,COOH > FCH,COOH > 4 2
Ans. (4)
CNCH,COOH > CICH,COOH
X n
(4) CNCH,COOH > O,NCH,COOH > Sol. = K P”
FCH,COOH > CICH,COOH X 1
log— =logK +=logP
Ans. (1) m n
Sol. EWG increasea acidic strength m:izzzlzé —n=2
n
NO,CH,COOH > NCCH,COOH > «
FCH,COOH > CICH,COOH So, —=Kx pY?
1
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S.

Ans.

Sol.
6.

Ans.

Sol.

Correct statements among a to d regarding
silicones are :

(a) They are polymers with hydrophobic
character

(b) They are biocompatible.

(©) In general, they have high thermal stability
and low dielectric strenth.

(d) Usudly, they are resistant to oxidation and
used as greases.

(1) (&), (b) and (c) only

(2) (a), and (b) only

(3) (@), (), (c) and (d)

(4) (8, (b) and (d) only

(3)

These are properties and uses of silicones.

For emission line of atomic hydrogen from
n, = 8 to n; = the plot of wave number

(v) against [n—lzj will be (The Ry dberg
constant, Ry is in wave number unit).

(1) Linear with slope - Ry,

(2) Linear with intercept - Ry,

(3) Non linear

(4) Linear with sslope Ry,

4)

m = Ry

Linear with slope Ry,

7.  The mgor product the following reaction is :

T ——
(ii) EtOH
OEt OEt
>

O &

m
ol
aE
F

o

T

8. The akaline earth metal nltrate that does not
crystallise with water molecules, is :
(1) Sr(NOy), (2) Mg(NO3),
(3) Ca(NOy), (4) Ba(NOy),

Ans. (4)

Sol. Smaller in size of center atoms more water

molecules will crystallize hence Ba(NO,), is
answer due to its largest size of '+ve' ion.
9 Major product of the following reaction is :

.Cl

(1) EtN
(2) Free radical i
polymerisation
Cl
an O
M 0% NJ\/ NH,
H

2 HN
0]
n O

)
3 HN \)J\NH
Cl 2
J(j::fn
(4) O/ I}\II/\H/\NHz

Ans. (4)
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Sol.
Cl Cl NH
Cl NH, NH :
}\n/+ HzN/\[]/ ) EtN /kn/ /\[O]/
) —
(0] (@) (0] 0

NH,(a) will wact as nucleophile as (b) is having
delocalised lonepair.

cl NH Cl
2 n
MNH/Y Free Radical %j::'
O Polymerisation
S ymerisati o” N/\[‘I/\NHZ

10. The highest value of the calculated spin only
magnetic moment (in BM) among all the
transition meta complexs is :

(1) 5.92 (2) 3.87 (3) 6.93
Ans. (1)

(4) 4.90

Sol. p=.n(n+2) BM.

n = Number of unpaired electrons

n = Maximum number of unpaired electron =
5

Ex : Mn2+ complex.

11. 20 mL of 0.1 MH,SO, solution is added to 30
mL of 0.2 M NH,OH solution. The pH of the
resulatant mixture is : [pk, of NH,OH = 4.7].

(1)94 (250 (390 (452
Ans. (3)
Sol. 20ml 0.1 M H,S0, = n, =4

30 ml 0.2 M NH,OH = Myyon =6

NH,OH + H* ——NH® + H,0
= 6 4 0 0
= 2 0 4 4

Solution is basic buffer

_NH,
pOH = pK, + log NH,OH
=47+ log 2
=47+03=5
pH=14-5=9

12. 0.5 moles of gas A and x moles of gas B exert
a pressure of 200 Pa in a a container of volume
10 m3 at 1000 K. given R is the gas constant
in JK-1 mol-Im, x is:
1 2R 5 2R 34—R 44+R
@D 4+12 2 4-R @ 2R “) 2R
Ans. (3)
Sol. n; =(0.5+x)
PV=nxRxT
200 x 10 = (0.5 + x) x R x 1000
2=(05+x) R

2R
13. Consider the reversible isotherma expansion
of an ideal gas in a closed system at two
different temperatures T, and T, (T, < T,). The
correct graphical depiction of the dependence
of work done (w) on the final volume (V) is:

(W T,
T,
(1)
0 InV
(W T,
T,
)
0 InV
(W T,
/ )
3 /
0 InV
(W T,
T,
(4) /
0 InV
Ans. 2)
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Sol.

14.

Ans.

Sol.
15.

Ans.

Sol.

16.

Ans.

Sol.

Y,

— —nNRTIn—=2
V,

— —nNRTIn—=
W = Vi

|w]|=nRT Inﬁ
\VA

|w|=nRT (InV, -InV,)

|[w|=nRT InV, —nRT InV,

Y=mx-C

So, slope of curve 2 is more than curve 1
and intercept of curve 2 is more negative then
curve 1.

The major product of following reaction is :

(1)AIH(i-Buy)

R-C=N M0 ?

(1) RCHO (2) RCOOH
(3) RCH,NH, (4) RCONH,
1)

R—C=N 2" 5 R_CH=N-—"2-» R-CH=0

In general, the properties that decrease and

increase down a group in the periodic table,

respectively, are :

(1) eectronegativity and electron gain enthal py.

(2) electronegativity and atomic radius.

(3) atomic radius and electronegativity.

(4) dectron gain enthapy and € ectronegativity.

(2)

Electronegativity decreases as we go down the

group and atomic radius increases as we go

down the group.

A solution of sodium sulfate contains 92 g of

Na* ions per kilogram of water. The molality

of Na* ions in that solution in mol kg is:

(1) 16 (2 8 3) 4 (4) 12

4)

n, =2
N 23

So molality = 4

4

17.

Ans.

Sol.

18.

Ans.

Sol.

19.

Ans.

Sol.

A water sample has ppm level concentration of
thefollowing metals: Fe= 0.2, Mn=5.0; Cu=3.0;
Zn =5.0. The metal that makes the water sample
unsuitable drinking is :

(D) Zn (2) Fe (3) Mn (4) Cu
(3)

(i)Zn=0.2 (i) Fe = 0.2

(iii) Mn=5.0 (iv) Cu =30

The increasing order of pKa of the following
amino acids in agueous solution is :

Gly Asp Lys Arg

(1) Asp < Gly < Arg < Lys

(2) Arg < Lys< Gly <Asp

(3) Gly < Asp <Arg < Lys

(4) Asp < Gly < Lys < Arg

4)

Order of acidic strength :

HOOC—CHZ—(le—COOH > NH,-CH,-COOH >

NH,
Aspartic acid Glycine
i 0
HZN—C—NH—CHZCHZCHZ—le H—é—OH
NH,
Arginine
So, pK,

Asp < Gly < Arg < Lys
According to molecular orbital theory, which

of the following is true with respect to Li;and
Li, ?

(1) Both are unstable

(2) Li; isunstable and Li, is stable

(3) Liyisstableand Li,is unstable

(4) Both are stabel

“)

Both Li; and Li; has 0.5 bond order and hence
both are stable.
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20. The following results were obtained during | Sol.
kinetic studies of the reaction :

2A + B — Products oH
Experment | [A] [B] Initial Rate of reaction Br KOH OH CrO, 0
(inmolL?) | (inmolL") | (nmolL™ min™ Br Br H“)Br
[0) 0.10 0.20 6.93x 10~ l e
(D) 0.10 0.25 6.93x 1073
() 0.20 0.30 1.386 x 10~
0
The time (in minutes) required to consume half Br
of Als: During AES Br is o/p directing and major
A 82 10 (25 (3) 100 41 product will be formed on less hindrance p
ns. L.
position :
3 =
Sol. 6.93 x 107 = K > (0.1) (0.2 22. Arrange the following amines in the decreasing
6.93 x 103 =K x (Ol)x (025)y order of baS|C|ty
Soy=0
and 1.386 x 102 = K x (0.2) (0.30)Y @ / \ O
N
X N N N
5-l3) b=t )
2 \2 H H
Sor =K x (0.1) x (0.2)° (I) an ()
6.93 x 10 = K x 0.1 x (0.2)° @1 >0l @ 1> >|
) I>ur>l @ >1r>l
K =6.93x10 Ans. (4)
. f i h:
L 0693 0.693 10 . Sol. Order of basic strengt
Y2 2K T 0693x107x2 2 = A\
21. The magor product of the following reaction is: ~ s | >Z S
N N N
I I
H H
pr (D KOH (aqueous): sp'N sp’N  delocalised
(2) CrO/H Ip of N

Br (3) H,SO,/A

0)
HO
OH

Ans. 2)

23.  Which amongst the following is the strongest

0 acid ?
(1) CHI, (2) CHCI,
2 (3) CHBr4 (4) CH(CN),
Ans. (4)
Br Sol. CN makes anino most stable so answer is
CH(CN),
24. The anodic half-cell of lead-acid battery is
0 o recharged unsing electricity of 0.05 Faraday.
The amount of PbSO, eectrolyzed in g during
the process in : (Molar mass of PbSO, = 303
(4) g mol-1)
(1) 228 (2) 152 (3) 7.6 (4) 114
Br Ans. (2)
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Sol.

25.

Ans.

Sol.
26.

Ans.

Sol.

(A) PbSO4(S) + ZOH_—> Pb02 + H2504 + 2e_
0.05/2 mole 0.05F
(C) PbSO, + 2e + 2H*—— Ph(s) + H,SO,
0.05/2 mole 0.05 F

n; (PbSO,) = 0.05 mole

Meyeo, = 0.05%303= 152 gm

The one that is extensively used as a
piezoelectric material is :
(1) Quartz
(2) Amorphous silica
(3) Mica
(4) Tridymite
1
Quartz (Information)
Aluminium is usually found in +3 oxidation
stagte. In contarast, thallium exists in +1 and
+3 oxidation states. This is due to :
(1) lanthanoid contraction
(2) lattice effect
(3) diagonal relationship
(4) inert pair effect
4)
Inert pair effect is promenent character of p-
block element.

27. The correct match between Item -1 and Item-
Ilis:
Item -1 Item - I
(drug) (test)
A) Chloroxylenol P Carbylamine
Test
(B) Norethindrone (Q) | Sodium Hydrogen
carbonateT est
©) Sulphapyridine (R) | Ferricchloride test
D) Penicillin S Bayer' s test

Ans.

(1) A>Q; Bo»P; C»S; D->R
(2 AR ; Bo»P; C»S; D->Q
(3) A>R; B>S; C-»P; D->Q
(4 A>Q; B>S; C»P; D>R

3)

Sol.

28.

Ans.

Sol.

Me
FeCl

Jod
HO Me test

OH

C=CH
(B) Norethindrone Bayer's
test
o

(A) Chloroxylenol

3

(C) Sulphapyridine @’ SOZ\NH@ Carbylamine
HN test
NH S, .
e ( : [ 7 Sodium hydrogen
(D) Penicllin o N‘% carbonate test

COOH

The ore that contains both iron and copper is:
(1) malachite

(2) dolomite

(3) azurite

(4) copper pyrites

4)

Copper pyrites : CuFeS,

Malachite : Cu(OH), . CuCOs,

Azurite Cu(OH), . 2CuCO4
Dolomite CaCO; . MgCO,
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The compounds A and B in the following
reaction are, respectively:

+
@ HCHOFHCIL |\ AgCN

(2) A = Benzyl acohol, B = Benzyl isocyanide
2 A
(3) A
(4) A = Benzyl chloride, B = Benzyl isocyanide

Benzyl alcohol, B = Benzyl cyanide

Benzyl chloride, B = Benzyl cyanide

Ans. (4)

Sol. @

CH,Cl CH,-N=2C

HCHO
HCI

AgCN
(covalent)

30.

Ans.

Sol.

The isotopes of hydrogen are :
(1) Tritium and protium only

(2) Deuterium and tritium only
(3) Protium and deuterum only
(4) Protium, deuterium and tritium
4)

Isotopes of hydrogen is :

Proteilum Deuterium Tritium
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TEST PAPER OF JEE(MAIN) EXAMINATION - 2019
(Held On Wednesday 09*" JANUARY, 2019) TIME:02:30 PM To 05: 30 PM

MATHEMATICS

1. Let f be a differentiable function from R to R such

that |f(x)_ —vylz, for all x, y e R. If

f(0) = 1 then jf dx is equal to

1
(1) 0 @ 5 ()2 41

Ans. (4)

Sol. [f(x) — f(y) < 2}x — yP
divide both sides by |x — ]

‘f(x -/(y)

X-y

1/2

< 2.|x - y|

apply limitx — y
fM<0=f=0=f(y)=c=fx) =1

1

[1dx=1
0
3 tan© 1
2. If dd=1-—,(k>0), then the
'! V2ksecd JE( )
value of k is :
1
(12 2 5 (3)4 @1
Ans. (1)
ol "./[3 tane I smO
) \/_ x/sece \/_ x/cose
1 w3 2001
=———2Jcosh| =——~=| —-1
2k 0 &(ﬁ J

1
ivenitis |1-——==k=2
given 1t 18 \/5

3. The coefficient of t* in the expansion of
-t
( 1—t J is
(1) 12 2) 15 3) 10 (4) 14
Ans. (2)
Sol. (1-1t6)3 (1 -1t)3

(1 — 18 — 3t6 + 3t12) (1 — t)3
= cofficient of t* in (1 — t)3 is
344-1C, = 6C, = 15
4.  For each xeR, let [x] be the greatest integer less
than or equal to x. Then

x([x]+|x|)sin[x

}13)1 |x| is equal to

(1)-sinl (2)0 3)1 (4) sinl
Ans. (1)
o lim x([x]+|x|)sin[x]

x—0" |X|

x>0

[x] =—1=lim x(—x—l)sm(—l) =—sinl

x—0" —X
x| =~
5.  If both the roots of the quadratic equation
x2 — mx + 4 = 0 are real and distinct and they lie
in the interval [1,5], then m lies in the interval:

&35 @AC4H B)G6 @) 54
Ans. (Bonug/1)
Sol. x2-mx+4=0
0B e [15] AUL'
()D>0=>m-16>0 1¢ B 5

= m € (—0,4) U (4,0)
2) f1)>0=5-m>0 = me(-x,5]

29
(3) f(5)>0 =29 - 5m>0 :me(—oo,?}
1< 251D 5o me(210)
@ % 2 ’

=>me (4,5 )
No option correct : Bonus
* If we consider o, € (1,5) then option (1) is
correct.
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6. If
e' e 'cost e 'sint
A=|e'" —e'cost—e 'sint —e 'sint+e ‘cost
e' 2e 'sint —2e¢ "cost
Then A is-

T
(1) Invertible only if t= B

(2) not invertible for any teR

(3) invertible for all teR

(4) invertible only if t=n
Ans. (3)

1 cost sint
ol |A|=e"t 1 —cost—sint —sint+cost
1 2sint —2cost

=¢![5cos2 t + 5sin?t] Vt € R
=5t#0VvVteR
7. The area of the region

A=[(x,y):0£y£x|x|+land—leSl:I
in sq. units, is :

1 2 2 1 3)2 4 4
om3; @3 06 @ 3

Ans. (3)
Sol. The graph is a follows

4y 9
y=x+1

A

yz_xz+7—1 1

.T(—xz + 1)dx+ j[(x2 + l)dx =2
-1 0

A\ 4

8. Let z, be a root of the quadratic equation,
x2+x+1=0.1If z=3+6iz; —3iz,", then arg z
is equal to:

Ny @5 (G0 @
M 4 3 6

Ans. (1)

Sol. z,= o or ®* (where ® is a non-real cube root of
unity)

z =3+ 6i(0)8! — 3i(m)*3
z=3+3i

_r
>argz =

9. Let d=i+j+2k b=bi+b,j++2k and
¢=5i+j++/2k be three vectors such that the
projection vector of § on 3 is 3. If 34+ is
perpendicular to ¢, then ‘B‘ is equal to:
V22 @4 ()32 @6

Ans. (4)

_ab .
Sol. Projection of {, on a =TT| =|a|
a
=b, +b,=2 (D)
and (3+b) Le=(d+b)c=0
= 5b, + b, =-10 ..(2)
from (1) and 2) => b, =3 and b, =5
then ‘B‘ =b; +b;+2=6

10. Let A(4,-4) and B(9,6) be points on the parabola,
y2 + 4x. Let C be chosen on the arc AOB of the
parabola, where O is the origin, such that the area
of AACB is maximum. Then, the area (in sq. units)
of AACB, is:

1 31i 2) 32 3 30l 4 31l
M3 o (3) 305 @ 31y
Ans. (4)
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B(9,6)

Sol.

A4y

Area =52 —t—6| =5

is maximum if t )
11. The logical statement

[N (~ pv q) v (p A r) A (~ qA r):l is equivalent to:

(M Prr)yr~q 2) (~pr~q) AT
G)~pvr @D Pr~qvr
Ans. (1)

Sol. s[~(~pvq)/\(p/\r):|m(~q/\r)

E[(p/\~q)v(p/\r):|/\(~q/\r)
E[p/\(~qu):|/\(~q/\r)
Ep/\(Nq/\r)

=(pAr)~q
12. Anurn contains 5 red and 2 green balls. A ball is
drawn at random from the urn. If the drawn ball
is green, then a red ball is added to the urn and if
the drawn ball is red, then a green ball is added
to the urn; the original ball is not returned to the
urn. Now, a second ball is drawn at random from
it. The probability that the second ball is red, is :
27 21
3 %9 @ %9

26 32
(H 19 2 19

Ans. (2)

Sol. E, : Event of drawing a Red ball and placing a
green ball in the bag
E, : Event of drawing a green ball and placing a
red ball in the bag
E : Event of drawing a red ball in second draw
P(E) :P(EI)XPEEJ+P(E2)XP[£J
1 2
32
=—X—+—=—X—=—
49
13. If 0<x< il , then the number of values of x for
which sin x-sin2x+sin3x = 0, is
(2 21
3)3 4) 4
Ans. (1)
Sol. sinx — sin2x + sin3x = 0
= (sinx + sin3x) — sin2x = 0
= 2sinx. cosx — sin2x = 0
= sin2x(2 cosx — 1) =0
. 1
= sin2x = 0 or COSXZE
=>Xx= 0,E
3
14. The equation of the plane containing the straight
. X ¥y _ z .
line —=<-=— and perpendicular to the plane
2 3 4
containing the straight lines
X_y_z X Y 7.
3 2 Mgy
MHx+2y—2z=0 2Q)x-2y+z=0
(3)5x+2y—4z=0 4)3x+2y—-3z=0
Ans. (2)
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Sol.  Vector along the normal to the plane containingthe [ 17. If x = sin"!(sin10) and y=cos~!(cos10), then
lines y—x is equal to:
X y 2z X y z (1) n (2) Tn 3)0 4) 10
374 2™M5Ty73 Ans. (1)
is (8?—}—1012) I/\ A
vector perpendicular to the vectors 2j + 33’ +4k | Sol. /I 11'\/211 3n U
and 8i—j—10k is 26i—52j+26k o
so, required plane is X = sin“i(sin 10) = 3m — 10
26x — 52y +26z=0
X—-2y+z=0 V\/\
15. Let the equations of two sides of a triangle be 3x | 7'1 2 3in ilO
—2y+6=0and4x + 5y — 20 =0. If the orthocentre
of this triangle is at (1,1), then the equation of its y = cos~(cos10) = 4x — 10
third side is : y-Xx=m
(1) 122y — 26x — 1675 = 0 18. If the lines x = ay+b, z=cy + d and x=a'z + b',
(2) 26x + 61y + 1675 = 0 y = ¢'z + d' are perpendicular, then:
(3) 122y + 26x + 1675 =0 (I)ec'+a+a =0
(4) 26x — 122y — 1675 = 0 (2)aa'+c+c'=0
Ans. (4) (3)ab'+bc'+1=0
Sol. Equation of AB is (4)bb' +cc'+1=0
3x—2y+6=0 Ans. (2)
equation of AC is ' x-b y z-d
4x +5y—20=0 Sol. Linex=ay+b,z=cy+d= 1 .
Equation of BE is Lnex=az+b,y=cz+d
2x +3y-5=0
Equation of CFis 5x —4y -1 =0 jx—b':y—d'zz
= Equation of BC is 26x — 122y = 1675 a' c' 1
16. Ifx=3tantandy = 3 sec t, then the value of Given both the lines are perpendicular
d’y =aa +c +c=0
x> at t=—,1is 19. The number of all possible positive integral values
of a for which the roots of the quadratic equation,
(1) 3 ) b 3) 1 (4) L 6x2—11x+o = 0 are rational numbers is :
242 W2 6 6v2 (1) 2 )5 3) 3 ) 4
Ans. (4) Ans. (3)
Sol. X 3gec?t Sol. 6x2—-1lx+a=0
t given roots are rational
dy —3secttant = D must be perfect square
= 121 — 240 = A2
dy _tant_ . ¢ = maximum value of o is 5
dx sect o=1=>rel
d’y dt o=2=>hiel
@z COSt& a=3=>rel = 3 integral values
cost cos’t _ 1 1 a=4=hrc¢el
T3sec’t 3 322 62 a=5=hiel
4 E
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20. A hyperbola has its centre at the origin, passes
through the point (4,2) and has transverse axis of . ]
length 4 along the x-axis. Then the eccentricity of ol 5X;7)(2(1)(
the hyperbola is : : (x2 +1+ 2x7)
(1 : 2) ’ AV @2
R — 3 -6 -8
3 ) :J- 5x77 4+ 7x _dx = 1 LC
1 1 B
AnS (1) [X7 +X5 +2j 2+X5 +X7
(4,2)
N/ .
As f(0)=0, f(X)==F——F—
Sol. / ‘ \ $ /0 /() 2x" +x +1
1
l)=—
()=
., 23. If the circles x2 + y2 — 16x-20y + 164 = 12 and
X_z_y_z =1 (x—4)2 + (y — 7)? = 36 intersect at two distinct
a b points, then:
2a=4 a=2 (Hho<r<1 2)1<r<1l1
Xy 3)r>11 @r=11
e =1 Ans. (2)
Sol. x2+y%z—16x —20y + 164 =2
Passes through (4,2) A(8,10), R, =t
4 4 2 (x—42+(y-72=36
4——:1:}]32 =_———e=—
b’ 3 NE) B4,7),R, =6
21. Let A={xeR:x is not a positive integer} Ry =Ryl <AB <R, + Ry
% =1<r<l1l
Define a function f :A—R as f(x)=T1 then f | 24. Let S be the set of all triangles in the xy-plane,
is X each having one vertex at the origin and the other
(1) injective but not surjective two vertices lie on coordinate axes with integral
(2) not injective coc.)rdinates. If each triangle in S h.aS area 50s.q.
(3) surjective but not injective units, then the number of elements in the set S is:
(4) neither injective nor surjective (1)9 (2) 18 (3) 32 (4) 36
Ans. (1) Ans. (4)
Sol. Let A(a,0) and B(0,3)
Sol. f(x) _ 2[1 " 1 j be the vectors of the given triangle AOB
x—1 = |op| = 100
5 = Number of triangles
f '(x) =— =4 x (number of divisors of 100)
(x-1) —4x9=36
= f is one-one but not onto 25. The sum of the follwing series
B 7 o7 +2°+3%) 12(17 +2° +3* +4°
22. If f(x)szhzdx,(XZO) and 1+6+ ( )+ ( 5 )
g\xz +1+2x’ 7
f(0) = 0, then the value of f(1) is : 15(12 422 +....+52)
+....up to 15 terms, is:
1 1 1 1 11
-5 @3 @~z @y (1)7820  (2)7830  (3)7520  (4)7510
Ans. (4) Ans. (1)
5
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27. If the system of linear equations
(3+(n=1)x3)(1’ +2° +....+n’) _
Sol. T,= xAytTz=g
(2n+1) 3y—5z=h
2x+5y-9z=k
n(n+ 1)(2n+ 1) is consistent, then :
3. 2
T 6 :n(n+1) ()g+h+k=0
! 2n+1 2 2)2g+h+k=0
3)g+h+2k=0
S _1i(n3+nz)_1 15(15+1) 2+15><16><31 @ g+2h+k=0
1575 v ) 2 6 Ans. (2)
Sol. Pi=x-4y+7z-g=0
=7820 P,=3x-5y-h=0
P;=-2x+5y-92-k=0
26. Let a, b and ¢ be the 7th, 11th and 13t terms Here A = 0
respectively of a non-constant A.P. If these are 2P, + P, + P, =0 when2g + h+ k=0
' a | 28. Letf:[0,1]>R be such that f(xy) = f(x).f(y) for all
also the three consecutive terms of a GP., then ; x,y,£[0,1], and f(0)20. If y = y(x) satisfies the
is equal to: d
differential equation, d_z = f (X) with
1
1 = (2) 4 1 3.
2 y(0) =1, then ¥ n Ty 7)1 equal to
. (1) 4 23 3)5 42
3)2 4) 3 Ans. (2)
Sol.  f(xy) = f(x). f(y)
Ans. (2) f(0)y=1as f(0)=0
= fx)=1
Sol. a=A+6d i
Y _ _
b=A+10d &‘f(x)‘l
c=A+12d =>y=Xx+cC
a,b,c are in GP. AL x=0,y=l=c=1
y=x+1
= (A +10d)2 = (A + 6d) (a + 124d) 1 3) 1 3
=>y|—|[+y|l=|=—+1+=+1=3
A 4 4) 4 4
:>E =—14 29. A data consists of n observations:
L 2
X1, Xgp eeene , X, If Z(Xi+1) =90 and
A i=1
a_A+ed_°tg 6-14 . 2
c A+l12d 12+ A 12-14 Z(Xi _1) =51 | then the standard deviation of
. i=1
this data is :
(15 ) 5 V7 @2
Ans. (2)
6

WP collegebatch con

31



Sol.

30.

JEE (Main) Examination-2019/ Evening Session/ 09-01-2019

> (x;+1)" =9n (1)

> (x; 1) =5n -(2)
() +@) = 2 (x]+1)=7n

(1) - (2) = 43x, =4n

= 2X;=n
X

R
n

= variance =6—-1=15

— Standard diviation =./5

The number of natural numbers less than 7,000
which can be formed by using the digits 0,1,3,7,9

(repitition of digits allowed) is equal to :
(1) 250 (2)374 (3)372 (4) 375

Ans. (2)

Sol.

Number of numbers = 53 — 1

ENENENEN

2 ways for a,

Number of numbers = 2 x 53
Required number = 53 + 2 x 53 — 1
=374
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TEST PAPER OF JEE(MAIN) EXAMINATION -2019

(Held On Wednesday 09** JANUARY, 2019)

TIME:2:30PMTo 05:30 PM

PHYSICS

1. Two plane mirrors arc inclined to each other
such that a ray of light incident on the first
mirror (M;) and parallel to the second mirror
(M,) is finally reflected from the second mirror
(M,) parallel to the first mirror (M,). The angle

between the two mirrors will be :

(1) 90° (2) 45° (3) 75° 4) 60°
Ans. (4)
M,
0
Q)
0
. 0 0

Sol. Y JAVA M,

Assuming angles between two mirrors be 0
as per geometry,

sum of anlges of A

30 = 180°

6 = 60°

2. In a Young's double slit experiment, the slits are
placed 0.320 mm apart. Light of wavelength A
= 500 nm is incident on the slits. The total
number of bright fringes that are observed in

the angular range —30°<0<30°is:

(1)320  (2) 641  (3)321  (4) 640
Ans. (2)
Sol. d 0 CM

Pam difference

dsin® = nA

where d = seperation of slits

A = wave length

n = no. of maximas

0.32 x 103 sin 30 = n x 500 x 109
n = 320

Ans.

Sol.

Ans.

Hence total no. of maximas observed in angular
range —30° < 0 < 30° is

maximas = 320 + 1 + 320 = 641

At a given instant, say t = 0, two radioactive
substances A and B have equal activities. The

. Ry

ratio R_A
decays with time t as et [f the half-life of A

is m,, the half-life of B is :

of their activities after time t itself

In2 In2
(D) T (2) 2In2 3) T (4) 4In2
3)
Half life of A = /n2
L m2
12 — }\‘
7\.A = 1

N e *AT = Nye BT
N, = Ngatt=0

Ry _Ne™
att =t R, Ne ™
e*(lB*lA )t — e*t
Ag— Ay =3

/m2  /n2
b=, 4

Ge and Si diodes start conducting at 0.3 V and
0.7 V respectively. In the following figure if Ge
diode connection are reversed, the value of V,
changes by : (assume that the Ge diode has

large breakdown voltage)
Ge

oV,

Si

2V= §§ 5K
L
(Hoe6eVvV (2)08V 3)04V @02V
3
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Sol.

Ans.
Sol.

Ans.
Sol.

Ans.
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Initially Ge & Si are both forward biased so
current will effectivily pass through Ge diode
with a drop of 0.3 V

if "Ge" is revesed then current will flow through
"Si" diode hence an effective drop of (0.7 — 0.3)
= 0.4 V is observed.

A rod of mass 'M' and length "2L' is suspended
at its middle by a wire. It exhibits torsional
oscillations; If two masses each of 'm' are
attached at distance 'L/2' from its centre on both
sides, it reduces the oscillation frequency by

20%. The value of ratio m/M is close to :
(1) 0.17 (2) 0.37 (3) 0.57 4)0.77
)

Frequency of torsonal oscillations is given by
k

f= _I
Kk
fi=—r——
/M(zL)
12
Kk
f, = _ -
M(ZL) +2m £
12
f2 = 0 8 fl
o 0375
M

A 15 g mass of nitrogen gas is enclosed in a
vessel at a temperature 27°C. Amount of heat
transferred to the gas, so that rms velocity of
molecules is doubled, is about :
[Take R = 8.3 J/ K mole]
(HL10kI] (2)09Kk] (3) 6K
e}

Q = nC AT as gas in closed vessel

“4) 14 KJ

- DR (ar-T)
28 2

Q =100001J =10 kJ

A patrticle is executing simple harmonic motion
(SHM) of amplitude A, along the x-axis, about
x = 0. When its potential Energy (PE) equals
kinetic energy (KE), the position of the particle
will be :

n A
m 3
3)

A A
@5n O @A

Sol.

Ans.

Sol.

Ans.

1
Potential energy (U) = Ekx2

1 1
Kinetic energy (K) = EkA2 —Ekx2

According to the question, U = k

l1<x2 =11<A2 —lkx2
2 2 2

A
P op—
X = \/5

.. Correct answer is (3)

A musician using an open flute of length 50 cm
produces second harmonic sound waves. A
person runs towards the musician from another
end of a hall at a speed of 10 km/h. If the wave
speed is 330 m/s, the frequency heard by the
running person shall be close to :

(1) 753 Hz (2) 500 Hz
(3) 333 Hz (4) 666 Hz
4

Frequency of the sound produced by flute,

of V122239 _g6om
f=4%2/)"2x05

. 5 25
Velocity of observer, v, = IOXE = Em/ S

. frequency detected by observer, ' =
VAV |

v
§+330
9

330

oo 660

= 335.56 x 2 = 671.12

*. closest answer is (4)

In a communication system operating at
wavelength 800 nm, only one percent of source
frequency is available as signal bandwidth. The
number of channels accomodated for transmitting
TV signals of band width 6 MHz are (Take velocity
of light ¢ = 3 x 108m/s,h = 6.6 x 1034 J-s)

(1) 3.75 x 106 (2) 4.87 x 10°

(3) 3.86 x 1006 (4) 6.25 x 10°

4)
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8
2 3030, oemy
8x10 8
= 3.75 x 10 Hz
1% of f = 0.0375 x 1014 Hz

= 3.75 x 1012 Hz = 3.75 x 106 MHz

Sol.

3.75x10°

number of channels = =6.25 x 103

*. correct answer is (4)
10. Two point charges ql(\/ﬁ pnC) and q,(-25 pC)

are placed on the x-axis at x =1 m and x =4 m
respectively. The electric field (in V/m) at a
point y = 3 m on y-axis is,

1

4me,

{take =9><109Nm2C2}

(1) (-63i+27)x10>  (2) (81i-81j)x10>

(3) (63i—27)x10>  (4) (-81i+81j)x10

Ans. (3)
E,
y=3 R
y=21 °
Sol.
y=371
9
(0,0) x=1 x=2  x=3 x=4m X

Let I::l & Ez are the vaues of electric field due

to q, & q, respectively magnitude of

I q

E, = >
dney 1

2

. 9%10°x(25)x10°°
P (42+32)

E,=9 x 103 V/m

/m

~E,=9x10’ (cos 921 —sin 923)

- tanf, =
- E,=9x10’ [gi —%}j =(72§ —54})x 10°
Voo B ol V10 x10°
gnitude of Are, (12 +32)
:(9><109)><\/ﬁ><10_7
=910 x10?
~E = 910 x10° [cos@1 (—i)+sin61ﬂ
Sotanf, =3
{10
3 )

1

1/~ 3 A
E, =9xJ10 x10% | —(—i ) +—]
: L/IO( ) \/10@

E, =9x10° [—i +3j] = [—91 +27ﬂ102
~E=E +E, =(63i —27j)><102V/m
*. correct answer is (3)
11. A parallel plate capacitor with square plates is
filled with four dielectrics of dielectric constants

K. K,, K;, K, arranged as shown in the figure.
The effective dielectric constant K will be :

Ki i K

K, | K,
<.d/2->l<-d/2..
_ X, +K,))K; +K,)
2K, +K, +K, +K,)
_ X, +K,)K; +K,)
X, +K, +K, +K,)
_ X, +K (K, +K;)
2K, +K, +K, +K,)
:(KI +K,))(K, +K,)
K, +K, +K; +K,

(1) K

) K

3) K

“4) K

Ans. (Bonus)
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k, k2
k ik
| 2 C1 C,
Sol. | k% k = k% Kk,
C% 4
G,
]1
I
— = I
I Ceq
11
Cs,
o Lot ke b ]
i) 2
c GG an d/2
2= =
C +C, e, LxL
k +k,) )| —=—
(i +ke) d/2
_ kk, g
27k 4k, d
2
in the same way we get, C,, LY
k,+k, d
kk, = kk, |
" Coq=Cpp+ Cyy = Lﬁkz +k3+k4 g -
ke, I
Now if keg = k, Cy = e(; ..... (i)
on comparing equation (i) to equation (ii), we
get

Kk, (K, + k) + Kok, (K +k, )
Keg = (k, +k, )(k; +k,)

This does not match with any of the options
so probably they have assumed the wrong

combination
k, €, LE L.E
13 = 2 +k, €, 2
/2 d/2
e I
= (k; + ky)
e I

Cyy = (ky + ky)

12.

Ans. (

Sol.

C13C24 — (kl +k3)(k2 +k4) So Lz
Cea= € Cp (K +k,+K,+k,) d

ke, I’
d

(k, +k5)(k, +k,)
= (k,+k,+k;+k,)

However this is one of the four options.

It must be a "Bonus" logically but of the given
options probably they might go with (4)

A rod of length 50cm is pivoted at one end. It
is raised such that if makes an angle of 30° from
the horizontal as shown and released from rest.
Its angular speed when it passes through the
horizontal (in rad s-!) will be (g = 10ms—2)

30°

0 0
(1) f (2) \F B —— @ r

initial position

]
final position

Work done by gravity from initial to final

position is,
.
W= mgzsm 30

_mg/
4

According to work energy theorem

W:llco2
2
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:lmﬁz 2
2 3

4
V2r N2x05

30 rad/sec

*. correct answer is (1)
13. One of the two identical conducting wires of
length L is bent in the form of a circular loop

_ mg/

w=

and the other one into a circular coil of N
identical turns. If the same current is passed in
both, the ratio of the magnetic field at the
central of the loop (B;) to that at the centre of

B
the coil (By), i.e. R 5 will be :
C

1 1
1) — 2) N2 — 4) N
(D N 2) (3) NE 4)
Ans. (3)
€
° Loop Coil
L=2nrR L =N x 2nar
R = Nr
Hol HoNi
B =% Be= ———
LT9or 7¢7 o
1, N7
B. =
€7 2R
B, _ 1
B. N°

14. The energy required to take a satellite to a
height 'h' above Earth surface (radius of Earth
= 6.4 x 103 km) is E, and kinetic energy
required for the satellite to be in a circular orbit
at this height is E,. The value of h for which
E, and E, are equal, is:
(1) 1.28 x 104 km
(3) 3.2 x 103 km

Ans. (3)

Sol. Ugee + E; = Uy,

KE of satelite is zero at earth surface & at
height h

(2) 6.4 x 103 km
4) 1.6 x 103 km

15.

Ans.

Sol.

_GI\R/IEm +E1 =

€

~ GM,m
(Re+h)

1 1
E, = GMem[R_e_Re HJ

GMem XL
E = (R,+h) R,
mv?
Gravitational attraction F5 = ma. = (R +h)

mv’ GM,m

E;= (R.+h) (R,+h)

GM,m
mv2 = (R_+h)
mv’  GM,m
E2="%" "2(R +h)
El = E2
22 - Re 3500k
R, 2 —h=—=00km

The energy associated with electric field is (Ug)
and with magnetic field is (Ug) for an
electromagnetic wave in free space. Then :

UB

(3) Ug = Uy (4) Ug > Uy

3)

Average energy density of magnetic field,
B;

up = X, B, is maximum value of magnetic

0

field.

Average energy density of electric field,
& €

ug =~

1

Lo €

now, €g = CBO , CZ =

€
ug = 7°><C2B§
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_B _
2p,

0 uB
up = ug
since energy density of electric & magnetic
field is same, energy associated with equal
volume will be equal.
Ug = Ug

16. A series AC circuit containing an inductor (20
mH), a capacitor (120 uF) and a resistor (60Q2)
is driven by an AC source of 24 V/50 Hz. The
energy dissipated in the circuit in 60 s is :
(1) 2.26 x 103 ] (2) 3.39 x 103 J
(3) 5.65 x 102 ] (4) 5.17 x 102 ]

Ans. (4)
Sol. R=60Q f=50Hz, ©=2nf=100n
- 1
X T HC 100mx120x10~°
Xe = 26.52 Q

xp, = oL = 1007 x 20 x 103 = 210
Xc — X, = 20.24 = 20

R =600

<

P,e = Vlcos ¢, 1= -
2

v
= —cosd
z

= 8.64 watt
Q=Pt=8.64 x 60 =5.18 x 102

17. Expression for time in terms of G (universal
gravitational constant), h (Planck constant) and
¢ (speed of light) is proportional to :

1 G_h 2 hCS
) o @ o
N 4 [CR
<),/Gh @ =

Ans. (4)

Sol.

18.

Ans.

Sol.

GM*

F=-— = G = [MILT?]
R

E = hv = h = [ML2T-1]

C = [LT!]

t oc GXhyCz

[T] = [M-IL3T2[x[ML2T-1]Y[LT-1]z
[MOLOT!] = [M—x + YL3x + 2y + 2-2x - y - 7]
on comparing the powers of M, L, T
-X+y=0=>x=y

3X+2y+z=0=>5x+z2=0 ... (1)

2x-y-z=1=3x+z=-1 ...(>11)
Mine () & (i1 x o v L o5

on solving (1) (11)x—y—2,z— 5
Gh

e

The magnetic field associated with a light wave
is given, at the origin, by

B =By [sin(3.14 x 107)ct + sin(6.28 x 107)ct]. If
this light falls on a silver plate having a work
function of 4.7 eV, what will be the maximum
kinetic energy of the photo electrons ?

(c =3 x108ms~1, h = 6.6 x 1034 ]J-s)

(1) 7.72 eV (2) 8.52 eV
(3) 12.5 eV (4) 6.82 eV
1)

B = Bgsin (n x 107C)t + Bysin (2n x 107C)t
since there are two EM waves with different
frequency, to get maximum kinetic energy we
take the photon with higher frequency

7

10
B, = Bgsin(n x 107C)t v, = TXC

B, = Bysin(2n x 107C)t v, = 107C

where C is speed of light C =3 x 108 m/s
vV, >V,

so KE of photoelectron will be maximum for
photon of higher energy.

v, = 107C Hz

hv =¢ + KE,,

energy of photon

Ej, = hv =66 x 1034 x 107 x 3 x 10°

E;p, = 6.6 x 3 x 10-19)

-19
= %CV =12.375eV
.OX
KEmax = Eph - ¢

=12375-47 = 7.675eV = 7.7 eV
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19. Charge is distributed within a sphere of radius R

with a volume charge density p(r)=—e""",
r

where A and a are constants. If Q is the total charge
of this charge distribution, the radius R is :

2 0e( 1.2 __Q
JEN A R &
1
- Q

2maA
- 2maA

a
(3) alog @) Elog

Ans. (4)

Sol.

R

a Jo

- 4nA[—%)(e"ZR/“ ~1)

Q = 2maA(l — e2RA)

R—EIO ;
=3¢ - 9
2maA

Two Carrnot engines A and B are operated in

20.
series. The first one, A, receives heat at T,(= 600
K) and rejects to a reservoir at temperature T,. The
second engine B receives heat rejected by the first
engine and, in turn, rejects to a heat reservoir at
T5(= 400 K). Calculate the temperature T, if the
work outputs of the two engines are equal :
(1) 400 K (2) 600 K (3) 500 K (4)300 K

Ans. (3)

Sol.

21.

Ans.

Sol.

22,

Ans.

Sol.

|
W,
v
T,
WZ
v
T, ‘
Wl = W2
Au, = Au,
T3 - T2 = T2 - Tl
T, = 500 K

A carbon resistance has a following colour
code. What is the value of the resistance ?

—{IIT [

GOY Golden
(1) 1.64 MQ £ 5%  (2) 530 kQ + 5%

3) 64 kQ £ 10% 4) 5.3 MQ *+ 5%

(2)
Gl/ (S Y  Golden
5 3 100 +5%

R =53 x10*+5% = 530 kQ + 5%
A force acts on a 2 kg object so that its position
is given as a function of time as x = 3t2 + 5. What
is the work done by this force in first 5 seconds ?
(1) 850 7] (2) 900 J
(3)9501J (4) 8751
(2)
x=3t2+5
dx
T
v=06t+0
att=0 v=20
t=5sec v =230m/s
W.D. = AKE

Lve -0 =%(2)(30)2 =900J

WD. =
2
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23. The position co-ordinates of a particle moving | 25. A mass of 10 kg is suspended vertically by a rope
in a 3-D coordinate system is given by from the roof. When a horizontal force is applied
§ f Z g;so(;)tt on the rope at some point, the rope deviated at
and z = act an angle of 45° at the roof point. If the suspended
The speed of the particle is : mass is at equilibrium, the magnitude of the force
(1) am ) V3 ao applied is (g = 10 ms —2)
(3) V2 aw 4) 2a® (1) 200N (2) 100N (3) 140N (4) 70 N
Ans. (3) Ans. (2)
Sol. v, = —awsinot = v, = aocosmt
v, = an = v=Vi+V, +V]
v=2aw Sol.
24. In the given circuit the internal resistance of the
18 V cell is negligible. If R, = 400 Q, R; = 100 Q 100N
and R, =500 Q and the reading of an ideal voltmeter at equation
across R, is 5V, then the value R, will be :
R, R, 100
AMAMA MAMM tan45° = —
TYYYY TYVYYY F
R F =100 N
MW MWW 26. In a car race on straight road, car A takes a time t
R, less than car B at the finish and passes finishing
1 point with a speed 'v' more than that of car B. Both
18V the cars start from rest and travel with constant
(1) 300 Q (2) 230 Q acceleration a; and a, respectively. Then 'v' is equal
(3)450 Q 4) 550 Q to
Ans. (1) N
a, +a
R=100Q R=500Q a,+a Iy
AAMAM, AMAA, (1) 2 t (2) 2ala'2t
YYWYY Yy
A
> MW " (3) 23132 t 4) Jaa,t
Rl:4OOQ al + az 172
S AAMA
Sol. L R, Ans. @) _ .
Sol. For A & B let time taken by A is t,
[
I I
18V < = >
V, =5V I I
.V u=0 v, = at,
i,=—-=0.01A v, = a,(t, + t)
4
V3 - i1R3 =1V from ques. '
V,+V,=6V=V, Va— Vg=V=(a; — )ty — at (1)
V,+V;+V, =18V 1 5, 1 2
.V
i=—=0.03Amp.
R, P jﬁtoz\/g(to"'t)
i, = 0.02 Amp V, =6V
v, 6 = (2, =/, )t, =/t ...(ii)
, =—=——-=300Q2
i, 0.02
E 8
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Ans.

Sol.

28.

Ans.

Sol.
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putting t, in equation

Jat
V= g —ay) T
— (\/;ju\/g)\/gt—azt = Vv = ,/aa,t

= (Jaa,t+a,t—a,t

A power transmission line feeds input power
at 2300 V to a step down transformer with its
primary windings having 4000 turns. The
output power is delivered at 230 V bv the
transformer. If the current in the primary of the
transformer is SA and its efficiency is 90%, the

output current would be :

(1) 25 A (2) 50 A
(3)35 A (4) 45 A
4)

_ Pout _ VSIS

P, Vil
—0.9=2x1s

230%5

— 1, =45A

The top of a water tank is open to air and its water
level is maintained. It is giving out 0.74 m3 water
per minute through a circular opening of 2 cm radius
in its wall. The depth of the centre of the opening
from the level of water in the tank is close to :
1)9%6m (2)48m (3)29m (@) 60m
(2)

In flow volume = outflow volume

:%z(nx4x10"“)xﬂl2gh

T4 x1
— [2gh = x 100
2401
740
= /2gh =——
& 247
740 x 740
S ogh = 070 (1)
24x24 %10
_ 74x74
 2x24x24
= h ~4.8m

29.

Ans.

Sol.

30.

Ans.

Sol.

The pitch and the number of divisions, on
the circular scale, for a given screw gauge
are 0.5 mm and 100 respectively. When the
screw gauge is fully tightened without any
object, the zero of its circular scale lies 3
divisions below the mean line.

The readings of the main scale and the circular
scale, for a thin sheet, are 5.5 mm and 48
respectively, the thickness of this sheet is :

(1) 5.755 m (2) 5.725 mm
(3) 5.740 m (4) 5.950 mm
2)

Pitch
LC =

No. of division

LC =0.5 x 102 mm

+ve error = 3 X 0.5 x 102 mm

= 1.5 x 102 mm = 0.015 mm

Reading = MSR + CSR - (+ve error)

= 5.5 mm + (48 x 0.5 x 10-2) — 0.015
=55+ 0.24 - 0.015 = 5.725 mm

A particle having the same charge as of electron
moves in a circular path of radius 0.5 cm under
the influence of a magnetic field of 0.5 T. If an
electric field of 100 V/m makes it to move in
a straight path, then the mass of the particle is
(Given charge of electron =1.6 x 10-19C)

(1) 2.0 x 1024 kg

(2) 1.6 x 1019 kg

(3) 1.6 x 1027 kg

(4) 9.1 x 1031 kg

1)
2
mv —qvB
mv = gBR ....(Q)
Path is straight line
it gE = qvB
E=vB ....(11)
From equation (i) & (ii)
gqB’R
m=——
E

m = 2.0 x 1024 kg
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TEST PAPER OF JEE(MAIN) EXAMINATION - 2019

(Held On Wednesday 09" JANUARY, 2019) TIME:2:30 PM To 05: 30 PM
CHEMISTRY

1.  lood reducing nature of H5PO, ttributed to the
presence of:
(1) One P-OH bond
(3) Two P-H bonds

(2) One P-H bond
(4) Two P-OH bonds

5.  The major product of the following reaction is:

0 OH
CH,
+ AICILA
—
OH

Ans. (3)
Sol. H3PO, is good reducing agent due to presence
|C|) H,C
of two P-H bonds. H/O/EI\H (1) o
2.  The complex thai has highest cry splitting
energy (A), is: OH
(1) K5[Co(CN)4g] CH,
(2) [Co(NH3)5(H,0)]Cl3
(3) Ky[CoCl,] )
(4) [Co(NHy)sCIICl, 0
Ans. (1)
Sol. As complex K;[Co(CN)g] have CN™ ligand OH
which is strongfield ligand amongst the given CH,
ligands in other complexes.
3.  Themeta that forms nitride by reacting directly 3)
with N, of air, is: o
1) K (2) Cs (3) Li (4 Rb
Ans. (3) OH
Sol. Only Li react directly with N, out of alkali HC,
metals
6Li + N, — 2Li;3N (4)
4.  In which of the following processes, the bond
order has increased and paramagnetic character 0
has changed to diamagnetic ? Ans. (4)
(1) N; > N3 (2) NO — NO* Sol.
(3) O, > O, 4 0, » O,*
Ans. (2) 0 ©/
Sol. Changein & S el ‘élcl\ ‘g
. BondOrder
Process magnetic
Change 0
nature l
N,—>N; | Dia—bpaa | 3—>25
NO—NO' | Para—Dia | 253 T e,
0, —0;? | Para— Dia 21
0,—>0, |Paa—»Paa| 2525
0
E 1
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6.  The transition element that has lowest enthal py
of atomisation, is:

(D) Zn

(2) Cu

)V

(4) Fc

Ans. (2)

Sol. SinceZnisnot atransition element so transition
element having lowest atomisation energy out
of Cu, V, Feis Cu.

7.  Which of the following combination of
statements is true regarding the interpretation
of the atomic orbitals ?

(&8 An electron in an orbital of high angular
momentum stays away from the nucleus
than an electron in the orbital of lower
angular momentum.

(b) For a given vaue of the principal quantum
number, the size of the orbit is inversely
proportional to the azimuthal quantum
number.

(c) According to wave mechanics, the ground

h
state angular momentum is h equa to o

(d) The plot of y Vs r for various azimuthal
guantum numbers, shows peak shifting
towards higher r value.

(1) (b), (©) 2 @, (d) (3) (@), (b) (4)(@),(c)

Ans. (4)
Sol. Refer Theory
8.  The tests performed on compound X and their
inferences are:
Test

(&) 2,4 - DNP test

(b) lodoform test

(c) Azo-dye test

Inference

Coloured precipitate
Yellow precipitate
No dye formation

Ans.

Sol.

Compound 'X' is:

NH, OH
CH,
) @A

H,C~_ _~CH,

N
COCH,
(2)
NH,
3) ©/\CHO

H,C CH,
\N/
(4) ©/\CHO
(2)
— 2,4 — DNP test is given by aldehyde on

ketone
— lodoform test is given by compound having

CH, - ﬁ — group.

The major product formed in the following
reaction is:

Os_ CH,

0 N
dil. NaOH
e S dikNson,
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OH (@)
(1) HC )\) K@
(@) OH
Y ptie
OH (@)
3 H3C/\)K©
)0 OH
@ H %

1)

Aldehyde reacts at a faster rate than keton
during aldol and stericall less hindered anion
will be a better nucleophile so sefl aldol at

Ans.
Sol.

I
CH, — C —H will be the major product.

10. For the reaction, 2A + B — products, when the

concentrations of A and B both wrere doubled,
the rate of the reaction increased from 0.3 mol
L-1st to 2.4 mal L7 s. When the concentration
of A alone is doubled, the rate increased from
0.3 mol L-1s1 t00.6 mol L-1s1

Which one of the following statements is
correct ?

(1) Order of the reaction with respect to Bis2

(2) Order of the reaction with respect to Ais2

(3) Total order of the reaction is 4

(4) Order of the reaction with respect to B is 1
Ans. (1)

Sol.

11.

Ans.

Sol.

12.

AG°(kJ/mol)

r =K[A]B]

=8=2=2"

=xty=3..(1)

=2=2

=>x=1,y=2

Orderw.rt. A=1

Order w.r.t. B=2

The correct sequence of amino acids present
in the tripeptide given below is:

Me Me

g 9 Me OH
()\\i\)J\ NXC/ OH

o H

HN
|
0

(1) Leu - Ser - Thr
(3) Thr - Ser - vd
C))

(2) Thr - Ser- Leu
(4) v - Ser - Thr

Leusine >—(|3H—COOH
NH,
NO- CH,— CIH — COOH

Serine NH,
H,C-CH - (IZH—COOH

Thrconine OH NH,

The correct statement regarding the given
Ellingham diagram is:

A rLC\)ZO

-300

/
—600 5 ’27““0

20 0
2 \QOO
/<
/ LA\lO}

A O D
~1050L—"] 5N

500°C Temp.(°C) 2000°6
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(1) At 800°C, Cu can be used for the extraction
of Zn from ZnO

(2) At 500 C, coke can be used for the extraction
of Zn from ZnO

(3) Coke cannot be used for the extraction of
Cu from Ca,0.

(4) At 1400°C, Al can be used for the extraction
of Zn from ZnO

Ans. (4)

Sol. According to the given diagram Al can reduce
ZnO.

3Zn0+2A1—>3Zn+Al,0,

13. For the following reaction, the mass of water
produced from 445 g of Cs;H;1¢Og IS :

2C5;H41004(9) + 1630,(g) — 114CO,(g) + 110 H,OP(1)
(1)495g (2)490g (3)890g (4) 445¢
Ans. (1)

445
Sol. moles of CgHy1004(S) = @=0-5 moles

2C5;H11004(9) + 163 O,(g) — 114 CO,(g) + 110 H,0())

H,O 4 2
55
M0 =7X18
= 495gm
14. The correct match between Item | and Item |l

is:
Item I Item II
(A) Benzaldehyde (P) Mobile phase
(B) Alumina (Q) Adsorbent

(C) Acetonitrile (R) Adsorbate
(1) (A) = (Q);(B) » (R);(C) — (P)

2 (A) —» (P); (B) = (R); (C) — (Q)
) (A) - (Q); (B) » (P); (C) > (R)

15. The increasing basicity order of the following
compounds is :
(A) CH3CH,NH,

CH,CH,

(B) CHSCHQI\IIH

o
© mencn,

i
(®) Ph-N-H
(1) (D)<(O)<(A)<(B)
(3) (A)<(B)<(C)< (D)

Ans. (1)

Sol.

(2) (A)<(B)<(D)<(C)
(4) (D)<(C)<(B)<(A)

CH, CH, CH,~CH,

Ph—N-H <CH, - N - CH,;< CH,~CH,-NH < CH,~CH,-NH,

! ! !

lone pair more steric
delocalized hinderence

less solutions
energy

16. For coagulation of arscnious sulphide sol,
which one of the following salt solution will be
most effective ?

(1) AICI, (2) NaCl
(3) BaCl, (4) NagPO,
Ans. (1)

Sol. Sulphide is —ve charged colloid so cation with
maximum charge will be most effective for
coagulation.

Al3+ > Baz* > Na+ coagulating power.

17. At 100°C, copper (Cu) has FCC unit cell
structure with cell edge length of x A. What is
the approximate density of Cu (in g cm=3) at this
temperature ?

[Atomic Mass of Cu = 63.55u]

@) (A) > (R); (B) » (Q); (C) - (P) 105 211 205 422
Ans. (4) Mg @5 OF @
Sol. Ans. (4)

4
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Sol. FCC unit cdl Z =4 19. Which of the following conditions in drinking
. o
) 6354 Joms \(/\Slte; é:g;:?ns (r;eltgz;nogloblnemla :
~ 6x10%® xx* <10
8 e (2) > 100 ppm of sulphate
_ 635x4x10 5 (3) > 50 ppm of chloride
d= 6 g/cm (4) > 50 ppm of nitrate
Ans. (4)
g= 423.33 :[ ﬁ} Sol. Concentration of nitrate >50 ppm in drinking
x* x* water causes methemoglobinemia
18. The major product obtained in the following | 20- Homoleptic octahedral complexes of a metal
reaction is ° ion 'M3*" with three monodentate ligands and
L,, L,, L4 absorb wavelengths in the region of
. green, blue and red respectively. The increasing
(CH3CO)20/pyrldme(leqv')\ order of the ligand strength is :
NH, room temp (D La<Li<Ls @ Ls<ly<L,
) Ls<L;<L, (AL <L<Ls
Ans. (3)
COCH, Sol. Order of Ay - L3>L>L,
OH 1
S0 Ag order will beL,> L;> L (as 2o *7—)
(1) M
NH, So order of ligand strength will be L,>L,>L4
21. Theproduct formed in the reaction of cumene with
OCOCH, O, followed by trestment with dil. HCl are :
/(\( OH
OH
(2) (1)
NH, and
H,C CH,
O« _CH,
OH
(3) /\( < and CH, - OH
NHCOCH,
OH
0
©)
@ N and H,C )I\CH3
NHCOCH, 0
4
Ans. (3) @ O and Hsc)kcm
OH Ans. (3)
Sol. ) CH3—ﬁ—O—ﬁ—CH3
:NH, O O
OH
NH—(ﬁ—CH3
E 5
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Sol.

22,

Ans.

Sol.

23.

Ans.

Sol.

Cummene hydroperoxide reaction

6 E@Ko oH
H

OH

@ + CH,-C—CH,
Il
0

The temporary hardness of water is due to :-

(1) Ca(HCO,), (2) NaCl
(3) Na,SO, (4) CaCl,
1

Ca(HCOg), is reponsible for temporary
hardness of water

The entropy change associated with the
conversion of 1 kg of ice at 273 K to water
vapours at 383 K is :

(Specific heat of water liquid and water vapour are
4.2 kJK-1kgland 2.0 kJK-1kg1; heat of liquid
fusion and vapourisation of water are
344 kJ kgt and 2491 kJ kg1, respectively).
(log273=2.436,l0g 373=2.572, log 383 =2.583)
(1) 7.90 kJ kg1 K-1 (2) 2.64 kI kg1 K-
(3) 849 kI kg1K-1 (4) 4.26 kJ kg1 K-1
4)

H,O(s) s H,0(¢) 5 H,0()

273K 273K 373K
AS, |
H,0(g) H,0(g)
373K 383K
AH,.,, 334
= —fwon 77129
AS, 273 273

AS, = 42£N(§$§j 131

AH,,, 2491
373 373

——=6.67

AS, =

383
AS, = 20£n(373j 0.05

ASgy = 9.26 kJ kgt K-

24.

Ans.

Sol.
25.

Ans.

Sol.

26.

Ans.

Sol.

27.

Ans.

Sol.

The pH of rain water, is approximately :

(1) 6.5 (2) 7.5 (3) 5.6 4 7.0
(3)

pH of rain water is approximate 5.6

If the standard electrode potentia for a cell is
2V a 300 K, the equilibrium constant (K) for
the reaction

Zn(s) + Cu?*(ag) —— Zn2*(aq) + Cu(s)

at 300 K is approximately.
(R=8JK1mol-1, F =96000 C mol-1)

(1) el60 (2) e320

(3) e160 (4) et0

1)

AG®° = — RT Ink = — nFEZ,

Ink = nxFxE®° B 2x96000x 2
~ RxT 8x 300

Ink = 160

k = 160

A solution containing 62 g ethylene glycol in
250 g water is cooled to —10°C. If K; for water
is 1.86 K kg mol-1, the amount of water (in Q)
separated asice is :
(1) 32 (2) 48
C))

AT; = K;.

(3) 16 (4) 64

62/62
10= 1.86 x ~yy

9

W = 0.186 kg

AW = (250 — 186) = 64 gm

When the first electron gain enthalpy (AgH) of
oxygen is —141 kJ/moal, its second electron gain
enthalpy is:

(1) dmost the same as that of the first

(2) negative, but less negative than the first
(3) a positive value

(4) a more negative value than the first

(3)

Second electron gain enthalpy is always
positive for every element.

O g+t e —07y ; AH = positive
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28. The major product of the following reaction is :
O
(I%
@[ SNH,  ()Brhy
CH-cH, (i) KOH (dil)
©:k @ @Q
Ans. (3)
0
] 0
Sol. @ SNH @By -
CH-cH, (DKOH(il)

CH,

2 _KOH |

M e

—NH
@(ZH CH, @(ZECH
Q.

Br

29. Which of the following compounds is not
aromatic ?
Y o (D
(1) @K\ ©@ (4 N
® H
Ans. (3)

Sol.

30.

Ans.

Sol.

P

@
Do not have (4n + 2) © electron It has 4n &t

electrons

So it is Anti aromatic.

Consider the following reversible chemical
reactions :

A(Q) + Bry(g) == 2AB(g) .....(1)

BAB(g) —== 3A,(g) + 3B,(Q) .....(2)
The relation between K; and K, is :

(1) K= K43 (2 K= K3
1
(3) KiK,=3 (4) KK, = 3
(2)
K .
A,(g) + B,(g) —— 2AB (D)
=eg (1) x3

6 AB(g) —— 3A,(0) + 3B,(0)

l 3
=& =K, =k, = (k)3
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TEST PAPER OF JEE(MAIN) EXAMINATION - 2019
(Held On Thursday 10*" JANUARY, 2019) TIME:9:30 AMTo 12: 30 PM
MATHEMATICS

Ans.

Sol.

Ans.

Sol.

Consider a triangular plot ABC with sides
AB=7m, BC=5m and CA=6m. A vertical
lamp-post at the mid point D of AC subtends
an angle 30° at B. The height (in m) of the

lamp-post is:

2 3
M 73 @ 321 3) 321 @ ot

(2)

BD = hcot30° = hy/3

So, 72 + 52 =2(h+/3)* +3%)
= 37 =3h2+0.

= 3h2 = 28
28 2
N NG
3 3
Let f : R—>R be a function such that

f(x) = x3+x2f'(1) + xt"(2)+f"'(3), xeR.
Then f(2) equal :

(1) 8 2) -2 3) -4 (4) 30
(2)

fx) = x3 +x2f'(1) + xf'(2) + f"(3)

= f'(x) =3x2+2xf'(1) + f'"xX) ... @9)
= f'"x)=6x+2f1) ... 2)
= f"x=6 . 3)
put x = 1 in equation (1) :
fmy=3+2£0H+ ' .. “4)
put x = 2 in equation (2) :
f'ey=122+2f0 . 4)

from equation (4) & (5) :
=3 -f'(1) =12 + 2f'(1)
= 3f'(1) = -15

= f)=-5 = '@ =2 ...Q2)

Ans.

Sol.

Ans.

Sol.

put x = 3 in equation (3) :

'3 =6

Lo fx)=x3-5x24+2x + 6
f2)=8-20+4+6=-2

If a circle C passing through the point (4,0)
touches the circle x2 + y2 + 4x — 6y = 12
externally at the point (1, —1), then the radius

of C is:

(1) 57

4)

x24+y2+4x-6y-12=0

Equation of tangent at (1, —1)

X-y+2x+1)-3y-1)-12=0

3x-4y-7=0

. Equation of circle is

X2+y24+4x-6y—-12)+ AB3x-4y-7)=0

It passes through (4, 0) :

16 + 16 - 12) + M(12 -7) =0

= 20+ A(5)=0

= A=-4
(xX2+y2+4x-6y-12)-43x-4y-7)=0

orx2+y2-8x+ 10y +16=0

Radius = {16 +25-16 =5

In a class of 140 students numbered 1 to 140,

(2) 4

G 25 @5

all even numbered students opted mathematics
course, those whose number is divisible by 3
opted Physics course and theose whose
number is divisible by 5 opted Chemistry
course. Then the number of students who did

not opt for any of the three courses is :

(1) 102 2) 42 31 4) 38
4)
Let n(A) = number of students opted

Mathematics = 70,

n(B) = number of students opted Physics = 46,
n(C) = number of students opted Chemistry
= 28,

n(A N B) =23,
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Ans.

Sol.

Ans.

Sol.

nB N C) =9,

n(A N C) = 14,

n(A "B nC) =4,

Now n(A U B U C)

=n(A) + n(B) + n(C) - n(A " B) —n(B n C)
-nANnC)+nAnBNCO)
=70+46+28-23-9-14+4 =102

So number of students not opted for any course
= Total - n(A W B U C)

= 140 - 102 = 38

The sum of all two digit positive numbers which
when divided by 7 yield 2 or 5 as remainder

1S

(1) 1365  (2) 1256  (3) 1465 (4) 1356
)

< 2+13

D (Tr+2)= 7. x6+2x12

r=2

=7x90 + 24 = 654

13
Z(7r+5)=7(1+213j><13+5><13=702
r=1

Total = 654 + 702 = 1356
Let d=2i+A,j+3k, b=4i+(3-21,)j+6k and
=3+ 63 +(Ahy— 1)1A< be three vectors such that

b=23 and 3 is perpendicular to ¢. Then a
possible value of (A;,A,,A3) is :-

1 1
(1) (5,4,—2j (2) (—5,4,0)

(3) (1,3,1) 4) (1,5,1)

(2)

4i+(3—M,)]+6k =41 +21,]+6k

= 3-M =20 =24 + 4 =3 ..(1)
Given 38=0

= 6+6A +30;-1)=0

= 20 +M=-1 .. 2)

Now (A}, Ay, A3) = (Mg, 3 =2, =1 = 2A))
Now check the options, option (2) is correct
The equation of a tangent to the hyperbola
4x2-5y2 = 20 parallel to the line x—y = 2 is :
(D) x-y+9 =0

2) x-y+7 =0
3) x-y+1 =0
“4) x-y-3=0

Ans.

Sol.

Ans.
Sol.

Ans.

Sol.

3)

X2 y2
H bola ———=1
yperbola !

slope of tangent = 1

equation of tangent y=x+ J5—-4
=>y=x=1

=>y=x+lory=x-1

If the area enclosed between the curves y=kx?2
and x=ky2, (k>0), is 1 square unit. Then k is:

(1) % ) % 3) g (COINE]

D

Area bounded by y2 = 4ax & x2 =4by, a, b= 0

16ab
3

is

by using formula : 4a =i =4b,k >0

16— L
Area = 4k 4k =1
1
= k¥=-
3
1
k=——
RS
2 <
Let f(x)= max{|x|[,x"}, |x|<2
8-2|x], 2<x|<4

Let S be the set of points in the interval (—4.,4)
at which f is not differentiable. Then S:

(1) is an empty set

(2) equals {-2, -1, 1, 2}

(3) equals {-2, -1, 0, 1, 2}

(4) equals {-2, 2}

3)
8+2x, 4<x<-2
X2, —2<x<-1
fx)=1]x]|, -l1<x<1
x2, 1<x<2
8—-2x, 2<x<4
NS +
S+ v
: 2 P
' X N
o= yx
: N
P \%{/‘l‘i
-4 2 -1 1 2 4

f(x) is not differentiable at x = {-2,-1,0,1,2}
= S = {_2, _1’ 07 1’ 2}
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10.

Ans.

Sol.

11.

Ans.

Sol.
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If the parabolas y2=4b(x—c) and y2=8ax have
a common normal, then which one of the
following is a valid choice for the ordered triad

(a,b,c)
1
(D (1, 1, 0) ) | 523
1
3) | 520 @ (1, 1,3)
(1,2,3,4)
Normal to these two curves are
y = m(Xx — ¢) — 2bm — bm3,

y = mx — 4am — 2am3

If they have a common normal

(¢ + 2b) m + bm3 = 4am + 2am3

Now (4a — ¢ — 2b) m = (b — 2a)m3

We get all options are correct for m = 0

(common normal x-axis)

Ans. (1), (2), 3), 4

Remark :

If we consider question as

If the parabolas y2 = 4b(x — ¢) and y? = 8ax

have a common normal other than x-axis, then

which one of the following is a valid choice for

the ordered triad (a, b, c) ?

When m # 0 : (4a — ¢ — 2b) = (b — 2a)m?2

m =—" 250>
2a-b 2a—b

Now according to options, option 4 is correct

>2

i
The sum of all values of 0€ [O’Ej satisfying

sin’ 29+cos429=% is :

T 3n 5w
ms  @n AT @

1)

3
sin220 + cos#20 =7 GE(O,g)

3
= 1 — cos220 + cos420 =Z

= 4c0s*20 — 4c0s220+ 1 =0
= (2cos20 - 1)2=0

— cos°20 =% =cosZE

12.

Ans.

Sol.

= 29=n7‘ciE, nel
nT T
=", T
= 7T
T T T
p=L I T
= 7782 38

i
Sum of solutions E

Let z, and z, be any two non-zero complex
numbers such that 3|z)| = 4 |z,|.

If 7= 3z, +22

Z,

Z then :

3z,

17

(1) |2 | = (2) Re(z) = 0

3) |z|= \f

(Bonus)
3lzy| = 4z,
|z,] _4
|z,| 3
AN
|2z, |

Let ﬁ=a=2cos6+2isin6
2z

2

4) Im(z) = 0

=

3z, 2z, 1
7I=—+4+—=a+—
2z, 3z, a

=§cose +§isin9
2 2

Now all options are incorrect

Remark :

There is a misprint in the problem actual
problem should be :

"Let z, and z, be any non-zero complex
number such that 3|z)| = 2|z,].

If ;3% 2% then
2z, 3z,
Given
3|zy| = 2|z,
3z, 1
Now 22,
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13.

Ans.

Sol.

14.

Ans.

Sol.

3z .
Let —-=a=cos0+isin0

Z,

3z, 2z
Z=_1+_2

2z, 3z,

1
=a+—=2cos0
a

. Im(z) =0
Now option (4) is correct.

If the system of equations

X+y+z =5
Xx+2y+3z =9
x+3y+az =
has infinitely many solutions, then f—o equals:
(15 (2) 18 3) 21 “4) 8
4)
11 1] 11 1
D=1 2 3|=0 1 2 |=(a-1)—4=(a-5)
1 3 0f |02 oa-1

5
D, =0=9 =0
p

0 0 1
o[- -1 3=0
B—15 =2 5

= 24+4B-15=0=P-13=0
onf3 =13 we get D, =D, =0
a=5p=13

3
The shortest distance between the point [E,OJ

and the curve y :\/;,(x >0) is :

NG

5
(1) =

1)

ﬁ

3
@5 @

5
@ 5

Let points (%,O), (t2,1),t>0

15.

Ans.

Sol.

16.

Ans.

Sol.

2
3
Distance =,[t* + (tz —Ej

=\/t4 -2t +2=\/(t2 -1)° +é
4 4

. . 5 5
So minimum distance is Z =7

Consider the quadratic equation
(c-5)x2-2cx + (c—4) = 0, c#5. Let S be the set
of all integral values of c¢ for which one root of
the equation lies in the interval (0,2) and its
other root lies in the interval (2,3). Then the
number of elements in S is :
(1) 11 2) 18 3) 10
¢}

) 12

o fOfQR) <0 (1)
& fQf3) <0 .. 2)
from (1) & (2)
(c—4)c-24)<0

& (c—24)(4c - 49) <0

4
— 79<c<24

s = {13, 14, 15, ..... 23}
Number of elements in set S = 11

i _TC, )k
i:lkzoci N ZOCi—IJ TR then k equals :

(1) 200
3

(2) 50 (3) 100 (4) 400

20 (20 3
C.,] _k
- Z( I, j 21

2 i)3 k
= 3(5) =
1 [20(21)}2_3
QDL 2 21
= 100 = k
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17.

Ans.

Sol.

18.

Ans.

Sol.
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Let deR, and
2 4+d (sin@)—2
A=[1 (sin®)+2 d
5  (2sin@)—d (~sin®)+2+2d|

0€[0,2n]. If the minimum value of det(A) is 8,
then a value of d is :

(1) -7 @2(2+2)
3) -5 @ 2(v2+1)
3)

-2 4+d sin9—2
detA =| 1 sin9+2 d

5 2sin0—-d -sinO+2+2d
(R, > R, + R; - 2R,)

1 0 0

=1 sin0+2 d

5 2sin0—-d 2+2d-sin©

=(2+sin0)(2+2d —sin0) —d(2sin6 —d)

=4 + 4d —2sin0 + 2sin0+2dsin® — sin26-2dsin6+d?2
=d2 + 4d + 4 - sin20

=(d + 2)? - sin20

For a given d, minimum value of

det(A)= (d+2)2-1=28

= d=1or-5

If the third term in the binomial expansion of

5
(1+x10g2x) equals 2560, then a possible value

of x is :

1 1
M 22 @ 3 B4z @ 1
“)

(1 + Xlog2x )5

o

=3C,.(x"2") =2560

10.x7"2* = 2560

2logy x
X 22

=256
2(log,x)? = log,256
2(log,x)2 = 8
(logyx)?2 = 4 =

e

log,x =2 or -2

x=4or 1
4

19.

Ans.

Sol.

20.

Ans.

Sol.

If the line 3x + 4y — 24 = O intersects the x-axis
at the point A and the y-axis at the point B, then
the incentre of the triangle OAB, where O is the
origin, is

G4 922 G D &3
)
R
(0,6)
3x+dy=24

N

3r+4r—24‘ .
5

Tr — 24 = +5r

2r =24 or 12r + 24
r =14, r=2
then incentre is (2, 2)

(0,0) (8,0)

The mean of five observations is 5 and their
variance is 9.20. If three of the given five
observations are 1, 3 and 8, then a ratio of other
two observations is :

(1)4:9 (2)6:7
3)5:8 (4)10: 3
1)

Let two observations are x; & X,

in

mean=T=5 =1+3+8+x,+x,=25

=X +Xx,=13

>
variance (62) =?'—25 =9.20

= > xi =171

= X; +x;=97
by (1) & (2)
(X] + X9)2 = 2X1X, = 97
or x;X, = 36
X[ :%=4:9
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21. A point P moves on the line 2x — 3y + 4 = 0.
IfQ(1,4) and R(3,-2) are fixed points, then the
locus of the centroid of APQR is a line :

2
(1) parallel to x-axis  (2) with slope g

3
(3) with slope — (4) parallel to y-axis

2
Ans. (2)
Sol. Let the centroid of APQR is (h, k) & P is
(o, B), then
a+1+3=h and B+4—2=k
3 3
o = (3h —4) B=(k-4)

Point P(a, B) lies on line 2x — 3y + 4 =0
23h-4)-33B3k-2)+4=0
= locus is 6x — 9y + 2 =0

dy 3 1 -T T
22. If + y= X€l—,>7|, and

& cos’ x cos’x’ 3°3
T_4 _r
y 1) 3 then Y 1 equals :
(1) =+ @) =
3 3
(3) —= () 2+¢
3 3
Ans. (1)
Sol. % +3sec’ x.y =sec’ x
X
2
I.F. _ e3‘[sec xdx =e3mnx

3 2 3
or ye =Isec x.e”""*dx

. 1 .,
or y.e3tdnx:§e3tdnx+c ”“(1)
Given
(E)_i

"4)73

ie3 =le3 +C

3

C=e3

i
Now put x = ) in equation (1)
ye =—e” +¢’
[
=—+e
Y 3

23. The plane passing through the point (4, —1, 2)
x+2 y-2 z+1
-1 2

and parallel to the lines

x-2 y-3 z-4

and 1 7 3 also passes through
the point :
1 (-1, -1, -1) 2) -1, -1, 1)
3) (1, 1, -1 @ (1, 1, 1
Ans. (4)

Sol. Let n be the normal vector to the plane passing
through (4, —1, 2) and parallel to the lines L; & L,
]

2

then

p—

k
2
3

=2}
Il
—_ ) >

L fi=-71-7j+7k

.. Equation of plane is
-Ix-4H-1ly+D+1z-2)=0
TX+y-z-1=0

Now check options

b
24. Let I=Ia (x* —2x*)dx . If T is minimum then

the ordered pair (a, b) is :

) (—2.0) @ (~2.42)
3) (0.42) @ (vV2.+2)
Ans. (2)

Sol. Let f(x) = x2(x2 - 2)

N

As long as f(x) lie below the x-axis, definite
integral will remain negative,

so correct value of (a, b) is (—\/5,\/5) for
minimum of I
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25.

Ans.

Sol.

26.

Ans.

Sol.
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If 5, 5r, 5r2 are the lengths of the sides of a

triangle, then r cannot be equal to :

mE @S ®> @
2 4 4 4

4)

r = 1 is obviously true.

Let0O<r<1

= r+r>1

=>12+r-1>0

(255 H57)

_1-+/5 “1++/5
2 2

2

2

orr>

<r<l

Whenr > 1

J5+1 1
=

>—>1
2 r

_ re[ﬁ—l \E+1J

l

2 2

Now check options

Consider the statement : "P(n): n2— n + 41 is
prime." Then which one of the following is
true?

(1) P(5) is false but P(3) is true

(2) Both P(3) and P(5) are false

(3) P(3) is false but P(5) is true

(4) Both P(3) and P(5) are true

4)

P(n) : n2 — n + 41 is prime

P(5) = 61 which is prime

P(3) = 47 which is also prime

27.

Ans.

Sol.

28.

Ans.

Sol.

Let A be a point on the line
F=(1-3wi+@E-1)j+@2+5wk and B(3, 2, 6)
be a point in the space. Then the value of p for

which the vector AR is parallel to the plane

x—4y+3z=1is:

B S B |
ms @ & @y
3)

Let point A is

(1-3wi +(u-Dj+2+5wk

and point B is (3, 2, 6)

then AB=(2+3wi+B—p)j+(4—-5wk
which is parallel to the plane x — 4y + 3z =1
L2+ 3u-12+4p+12-15p=0

Su=2

1

m=7

For each teR, let [t] be the greatest integer less

than or equal to t. Then,
(1—|x|+sin|1—x|)sin(;[1—x])

[1-x|[1-x]
(2) equals 1
(4) equals 0

lim
x—1+
(1) equals -1

(3) does not exist

“)

(1—|x|+sin|1—x|)sin(;[l—x]j
[1-x|[1-x]

lim

x—o1t

_lim (1-x)+sin(x—1) Sm( L (_Dj
(x=D(-1) 2

x>t

L _sin(x—l) D= (1 — 1)1 =
‘thfl(l —(x—l) J( D=0-D1)=0
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29. An unbiased coin is tossed. If the outcome is
a head then a pair of unbiased dice is rolled and
the sum of the numbers obtained on them is
noted. If the toss of the coin results in tail then
a card from a well-shuffled pack of nine cards
numbered 1,2,3,...,9 is randomly picked and the
number on the card is noted. The probability
that the noted number is either 7 or 8 is :

B e s
W @3 G5 @

72
Ans. (3)
H—>Sum 7or 8§ = 1
1/2 36
Sol.
1/2

T — Number is 7 or 8=%

pay- L, 1,2 19
2 36 2 9 72
30. Let n>2 be a natural number and 0<6<m/2.
1
ThenJ' (sin" 0 —sin 0)" cosO
sin""' @

(Where C is a constant of integration)

de is equal to :

n+l

1—_1 JH+C

ey

2)

3)

“)

Ans. (3)

(sin" @ —sin0)"'" cos O d
sin"*"' @

0

Sol. I

1 1/n

sine[l— — j

N
sin"" 0

1

n-1

=t

Put 1——
sin

(n-1)

: n

S1n

cos0dO =dt

So
Now ——[(0""dt
n—1
i+1
1 (o

(n—l)i+1
n

—+1
= ! (1— - 1_1 jn +C
(n-1) sin"" 6

+C
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TEST PAPER OF JEE(MAIN) EXAMINATION -2019

(Held On Thursday 10** JANUARY, 2019) TIME:09: 30 AM To 12: 30 PM
PHYSICS

Ans.

Sol.

Ans.

Sol.

A uniform metallic wire has a resistance of
18 Q and is bent into an equilateral triangle. Then,
the resistance between any two vertices of the

triangle is :
(1) 8 Q 2120 340 “4) 20
3)
6Q 6Q2
A 6Q B

R, between any two vertex will be

1 I 1
=+
R 12

eq

3 =R, =4Q

A satellite is moving with a constant speed v
in circular orbit around the earth. An object of
mass 'm' is ejected from the satellite such that
it just escapes from the gravitational pull of the
earth. At the time of ejection, the kinetic energy
of the object is :

(1) %va (2) my2
(3) 2mv2 (4) %mv2
)

At height r from center of earth. orbital velocity

_ |SM
B T

By energy conservation

GMm
KEof'm‘+£— . j=0+0

(At infinity, PE = KE = 0)

2
GMm GM ’
= KEof'm‘:Tz T m =my

3.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

A solid metal cube of edge length 2 cm is
moving in a positive y direction at a constant
speed of 6 m/s. There is a uniform magnetic
field of 0.1 T in the positive z-direction. The
potential difference between the two faces of
the cube perpendicular to the x-axis, is :
1MH6mv 2)1mV @(GB)12mV 4)2mV
(€))

Potential difference between two faces
perpendicular to x-axis will be

0(VxB)=12mV
A parallel plate capacitor is of area 6 cm? and
a separation 3 mm. The gap is filled with three
dielectric materials of equal thickness (see
figure) with dielectric constants K, = 10,
K, =12 and K; = 14. The dielectric constant of
a material which when fully inserted in above

capacitor, gives same capacitance would be :

K, K| K 3 mm

(1) 12
1

Let dielectric constant of material used be K.

2)4 3) 36 4) 14

106 A/3 126,A/3 14¢,A/3_Ke A

d d d d
= K=12
A 2 W carbon resistor is color coded with green,
black, red and brown respectively. The maximum
current which can be passed through this resistor
is:

(1) 63 mA (2) 0.4 mA
(3) 100 mA (4) 20 mA
4)
P = i2R.

for i R must be minimum

max?

from color coding R = 50x102Q
i = 20mA
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6.

Ans.

Sol.

Ans.

Sol.

Ans.

In a Young's double slit experiment with slit
separation 0.1 mm, one observes a bright fringe

1
at angle 0 rad by using light of wavelength

A;. When the light of wavelength A, is used a
bright fringe is seen at the same angle in the
same set up. Given that A; and A, are in visible
range (380 nm to 740 nm), their values are :
(1) 380 nm, 500 nm (2) 625 nm, 500 nm
(3) 380 nm, 525 nm (4) 400 nm, 500 nm
(2)

Path difference = d sinf ~d6

1
=0.1 x 4—0mm = 2500nm

or bright fringe, path difference must be
integral multiple of A.

2500 = nA; = mh,

Ay = 625, A, = 500 (from m=5)

(forn = 4)

A magnet of total magnetic moment

10-21 A-m?2 is placed in a time varying magnetic

field, B ] (costot) where B = | Tesla and
o = 0.125 rad/s. The work done for reversing
the direction of the magnetic moment at t = 1
second, is :

(1) 0.007 J (2) 0.014 J (3) 0.01J (4) 0.028 J
(2)

Work done, W = (Aﬁ)‘ﬁ

=2 x 102 x 1 cos(0.125)

=0.02]

correct answer is (2)
To mop-clean a floor, a cleaning machine
presses a circular mop of radius R vertically
down with a total force F and rotates it with a
constant angular speed about its axis. If the
force F is distributed uniformly over the mop
and if coefficient of friction between the mop
and the floor is p, the torque, applied by the
machine on the mop is :

U)-%uFR. (2) uFR/3
(3) uFR/2 (4) UFR/6
1)

Sol.

Ans.

Sol.

dx

Consider a strip of radius x & thickness dx,
Torque due to friction on this strip.

R

J-dT:J-qu-andx

o nR?
_2uF R’
R* 3
2
= nFR
3

*. correct answer is (1)

Using a nuclear counter the count rate of
emitted particles from a radioactive source is
measured. At t = 0 it was 1600 counts per
second and t = 8 seconds it was 100 counts per
second. The count rate observed, as counts per
second, at t = 6 seconds is close to :

(1) 150 (2) 360
(3) 200 (4) 400
3)

dN
att=0, A =E=1600C/S

att=8s, A =100C/s

A 1

A_ EinSsec

0

Therefor half life is t;,, = 2 sec

3
1
- Activity at t = 6 will be 1600 (EJ

=200 C/s

*. correct answer is (3)
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10. If the magnetic field of a plane electromagnetic wave
is given by (The speed of light = 3 x 108/m/s)

X
B=100 x 10-6sin {27” 2x10" (t —;H then the

maximum electric field associated with it is :
(1) 4 x 104 N/C (2) 4.5 x 104 N/C
(3) 6 x 104 N/C (4) 3 x 104 N/C

Ans. (4)

Sol. E,=B,xC
=100 x 106x 3 x 108
=3 x 104 N/C

*. correct answer is 3 x 104 N/C

11. A charge Q is distributed over three concentric
spherical shells of radii a, b, ¢ (a < b < ¢ ) such
that their surface charge densities are equal to
one another. The total potential at a point at
distance r from their common centre, where
r < a, would be :

() 4ne,(a+b+c)

Q(a+b+c)
4me,(a’® +b” +c?)

)

Q ab+bc+ca
G) 127e,

abc
Q @ +b’+c?)
) 4ne, (2’ +b’ +c”)
Ans. (2)

o[ X

12.

Ans.

Sol.

k k kQ,
Potential at point P, V= Q. n (be + Q.
a c

v Q, Qi Q. ra:ib?:c?

{since o, = 6, = G}

. — a2
Qi _le +b? +CZ}Q

ofvef
e

a’+b* +c? }

(a+b+c)}

v- { 2

4ne,|a” +b" +c
*. correct answer is (2)
Water flows into a large tank with flat bottom
at the rate of 10 m3s-1. Water is also leaking
out of a hole of area 1 cm? at its bottom. If the
height of the water in the tank remains steady,
then this height is:
(HDd4em  (2)29cm B3)1.7cm (4)5.1cm
4)

Since height of water column is constant
therefore, water inflow rate (Q;,)

= water outflow rate
Qi, = 104 m3s-!

Q.. =Au=10"x2gh
104 = 104 20xh

hzim
20
h = 5cm

*. correct answer is (4)
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13.

Ans.

Sol.

14.

Ans.

A piece of wood of mass 0.03 kg is dropped
from the top of a 100 m height building. At the
same time, a bullet of mass 0.02 kg is fired
vertically upward, with a velocity 100 ms-!, from
the ground. The bullet gets embedded in the
wood. Then the maximum height to which the
combined system reaches above the top of the
building before falling below is : (g =10ms-2)
(MH30m @2)10m @(B)40m (4)20m
3)

T © 0.03kg
100 m

el 100m/s
0.02kg

Time taken for the particles to collide,

d 100
t=——=——=1sec

V., 100
Speed of wood just before collision = gt = 10 m/s
& speed of bullet just before collision v-gt
=100 — 10 = 90 m/s
Now, conservation of linear momentum just
before and after the collision -
—(0.02) (1v) + (0.02) (9v) = (0.05)v
= 150 = 5v
= v =30 m/s

2
v
Max. height reached by body h = ~—

2g
Before After
003ke} 10 ms év
0%21(;;90 m/s 0.05kg
h— 30x30 _ ASm
2x10

Height above tower = 40 m
The density of a material in SI units is
128 kg m=3. In certain units in which the unit
of length is 25 cm and the unit of mass is 50
g, the numerical value of density of the material
is :
(1)410
C))

(2) 640 (3) 16 (4) 40

128kg _ 125(50g)(20)

Sol. - “m’ " (250m)’(4)
128 .
=—(20)un1ts
64
= 40 units
15. To get output '1" at R, for the given logic gate
circuit the input values must be :
Xo—
P
Yol m—])
D>
HX=0,Y=1 2)X=1,Y=1
3)X=0,Y=0 @HX=1,Y=0
Ans. (4)
Sol. p=X+y
Q=yx=y+%X
O/P=P+Q
To make O/P
P + Q must be 'O
SO, y=0
x=1
16. A block of mass m is kept on a platform which
starts from rest with constant acceleration g/2
upward, as shown in fig. Work done bv normal
reaction on block in time t is :
m fa :%
WL i iira
3mg’t’
(10 () g
2.2 2.2
mg-t mg-t
3) - 4
3) 2 “) 2
Ans. (2)
mg 3mg
Sol. N-mg=—==>N=—22
0 =5 2
= (3mg)\1 .,
Now, work done W=NS=| —= || —gt
2 2
2.2
= W= 31‘1‘1&
4
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17. A heat source at T= 103 K is connected to
another heat reservoir at T=102 K by a
copper slab which is 1 m thick. Given that
the thermal conductivity of copper is
0.1 WK-1 m-1, the energy flux through it in

the steady state is :

(1) 90 Wm-2 (2) 200 Wm-2
(3) 65 Wm-2 (4) 120 Wm-2
Ans. (1)
Sol 3_ Im _7
oL 10K 10°K
[gj _ KAAT
dt ‘

= i[ﬂj _ QDO _ggw /m?
Al dt 1

18. A TV transmission tower has a height of
140 m and the height of the receiving antenna is 40
m. What is the maximum distance upto which
signals can be broadcasted from this tower in
LOS(Line of Sight) mode ? (Given : radius of earth

= 6.4 x 10°m).

(1) 80 km (2) 48 km

(3) 40 km (4) 65 km
Ans. (4)

Sol. Maximum distance upto which signal can be

broadcasted is

d, . =2Rh; +,2Rh,

where h and h, are heights of transmiter

tower and height of receiver respectively.

Putting all values -

A,y = V2% 6.4x106 /104 ++/40 |

on solving, d = 65 km

ma:

19.

Ans.

Sol.

20.

Ans.

Sol.

A potentiometer wire AB having length L and
resistance 12 ris joined to acell D of emf € and intemal
resistance 1. A cell C having emf &/2 and intemnal resistance
3r is connected. The length AJ at which the

galvanometer as shown in fig. shows no deflection is :
+D _&r

Ae J lB
ol

£
B »3r
5 11 11 13
—L —L —L —L
() 12 2) 24 3) 12 ) 24
4
€
1=—
13r

RSP R B
13| L 27 0 4

An insulating thin rod of length ¢ has a x linear

X
charge density p(x) = pg 7 on it. The rod is

rotated about an axis passing through the origin
(x = 0) and perpendicular to the rod. If the rod
makes n rotations per second, then the time
averaged magnetic moment of the rod is :

T s a3
(1) anﬁ (2) npf3  (3) mpl3 (4) Enpﬁ
(D

dq = hdx & A =

J.dm = J.(x)%X dx.mx?

‘ 4
M= PO [0 4y M{L_}
0 14 4
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21. Two guns A and B can fire bullets at speeds

. . f =f \F) iVO
1 km/s and 2 km/s respectively. From a point | Sol. lapp =10 —
. . . VZ + Vs
on a horizontal ground, they are fired in all
possible directions. The ratio of maximum areas . 340
covered by the bullets fired by the two guns, 170134034
on the ground is :
340
Mm1:2 @>1:4 B3)1:8 @@1:16 2=o340_17
Ans. (4
@ f_340-17 323 19
. o Wsin20 f, 340-34 306 — f, 18
o g 24. In an electron microscope, the resolution that
A=nR can be achieved is of the order of the wavelength
- of electrons used. To resolve a width of 7.5 x 10-12m,
A o« R? the minimum electron energy required is close to :
A ocut (1) 100 keV (2) 500 keV
y (3) 25 keV (4) 1 keV
A_w _[1_L Ans. (3)
A, uy [2] 16 X
22. A string of length 1 m and mass 5 g is fixed at both Sol. % :B {A=7.5%x10"}
ends. The tension in the string is 8.0 N. The siring
is set into vibration using an external vibrator of P :E
frequency 100 Hz. The separation between A
successive nodes on the string is close to : {6.6>< 1034}
(1) 16.6 cm (2) 20.0 cm KE - P> (h/p)?  [7.5x107"
T - 31
(3) 10.0 cm (4) 333 cm 2m2m - 2x9.1x10
KE = 25 Kev
Ans. (2) ) C )
. _ 25. A homogeneous solid cylindrical roller of radius
Sol.  Velocity of wave on string R and mass M is pulled on a cricket pitch by a
T 8 horizontal force. Assuming rolling without
V= m =3 1000 =40m /s slipping, angular acceleration of the cylinder is:
3F F
aoYy_40 M 5w 2 3 "
Now, wavelength of wave A=—= 2m R 3mR
n 100
2F F
_ _ A 20 3) —— 4) ——
Separation b/w successive nodes, E=m m 3) 3mR “) 2mR
=20 cm Ans. (3)
23. A train moves towards a stationary observer
with speed 34 m/s. The train sounds a whistle F
and its frequency registered by the observer is Sol.
f,. If the speed of the train is reduced to 17 m/s,
the frequency registered is f,. If speed of sound FR = EMRZ o
is 340 m/s, then the ratio f;/f, is : 2
(1) 18/17 (2) 19/18 (3) 20/19  (4) 21/20 e 2E
Ans. (2) 3MR
6 E
62
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26. A plano convex lens of refractive index y, and
focal length f, is kept in contact with another
plano concave lens of refractive index p, and
focal length f,. If the radius of curvature of their
spherical faces is R each and f; = 2f,, then p,
and p, are related as :

(D) py +pp =3

@) 2m) =1
)2y —py =1
4 3up -2y, =1

Ans. (2)

1 1 1 1
—_— = —_ 1 PR
LT (i )(oo —Rj

1 1

= (u, =1) ———

f, (HZ )(_R Ooj

(i —1) _ (m, —1)

R 2R
2“2 - l’lz =1
27. Two electric dipoles, A, B with respective
dipole moments aA = —4qaf and aB = _2qaf
placed on the x-axis with a separation R, as shown in
the figure
—>Re—— »X
A B

The distance from A at which both of them

produce the same potential is :

| V2R

ey N

5 R

() N

; V2R

3) N

SN

Ans. (3)

Sol.

28.

Ans.

Sol.

29.

2x =R +x
R
X=—
2-1
——> Re¢——
4qa 2qa g
di R +R V2R
t = =
BEE 2o N

In the given circuit the cells have zero internal
resistance. The currents (in Amperes) passing

through resistance R, and R, respectively, are:

R $20Q RZ20Q

Y i B 1

0V 10V
(1) 2,2 (2) 0.1
(3) 1,2 (4) 0.5,0
4)
i = £=0.5A
i,=0

In the cube of side 'a' shown in the figure, the
vector from the central point of the face ABOD
to the central point of the face BEFO will be:

z

'\
B E
A |_yol]
G 0// a
o Fyy
,"" a
D a

@ 5a(5-i)

@ ~a(i-k)
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30.

fg=31+3f<

2 2
— an azrxr
,=—j+—-k
nTyTy
- - am »
I‘H—I'g—E(_]—l)

Three Carnot engines operate in series between
a heat source at a temperature T, and a heat sink
at temperature T, (see figure). There are two
other reservoirs at temperature T,, and T;, as
shown, with T, > T, > T; > T, . The three
engines are equally efficient if:

I
Qs
[ Im
Oe:
[ 1Ir
Oss
[ 1Im

1/3

) T,=(T'1,) Ty =(112) "

1/3

@ T,=(11) "1, =(T°1,) "

1/4

1/4
3) T,=(T'T,) T, =(TT})
(4) T2 :(T1T4)1/2;T3 =(T12T4)1/3

Ans. (1)
T T
_1--2 _1-2=1--
Sol. ¢t = T, T, T,
T, T, T,
=7 T4 =7
T T, T,
=T, TT, = |TJLT,
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TEST PAPER OF JEE(MAIN) EXAMINATION -2019
(Held On Thursday 10** JANUARY, 2019) TIME:9:30 AMTo 12: 30 PM

CHEMISTRY
1. 7T i and half si bond tin: ratin
WO Pl ANE AT SIGMA BONES 18 PEsSt I | ol Adipic acid CO,H—(CH),~COH —2dain
1) N, 2) N 3) O,* 4) O
A EI; 2 (2) N (3) O, (4) O, 7 membered cyclic anhydride (Very unstable)
ns.

Sol.

N, = BO=25= {R—Bond=2& G—Bond:%}

N, = B.O. = 3.0 = [n-Bond = 2 & o-Bond = 1]
0,9 =B.0. = 25 = [n-Bond = 1.5 & o-Bond = 1]
0, = B.0. = 2= [r-Bond = 1 & c-Bond = 1]
2. The chemical nature of hydrogen preoxide is :-
(1) Oxidising and reducing agent in acidic
medium, but not in basic medium.
(2) Oxidising and reducing agent in both acidic
and basic medium
(3) Reducing agent in basic medium, but not
in acidic medium
(4) Oxidising agent in acidic medium, but not
in basic medium.
Ans. (2)

Sol. H,0, act as oxidising agent and reducing agent

in acidic medium as well as basic medium.

H,O, Act as oxidant :-

H,O, + 2H® + 2e@ — 2H,0 (In acidic medium)

H,O + 2e® — 20H® (In basic medium)

H,O, Act as reductant :-

H,O, — 2H* + O, + 2€° (In acidic medium)

H,0, +20H® — 2H,0+ O, + 2e° (In basic medium)

3. Which dicarboxylic acid in presence of a
dehydrating agent is least reactive to give an

anhydride :
0]
g
~
COOH ?Hz/ OH
1 2) CH OH
(1) COOH (2 z\ﬁ _
0]
~COOH CHz/CHZ\OH
3) @ | OH
"COOH e
Ans. (4)

4.  Which premitive unit cell has unequal edge
lenghs (a= b # ¢) and all axid angles differetn
from 90° ?

(1) Tetragonal (2) Hexagonal

(3) Monoclinic (4) Triclinic
Ans. (4)
Sol. In Triclinic unit cell

azb#c& a=p=y=90°
5. Wilkinson catalyst is:

(1) [(PhsP)sRNCI]
(2) [EtzP)5IrCl]
(3) [EtsP);RhCI]
(4) [PhgP)5IrCl]
Ans. (1)
Sol. Wilkinsion catayst is [(phsP);RhCI]

6.  The total number of isotopes of hydrogen and
number of radioactive isotopes among them,

(Et = C,Hg)

respectively, are :

(1) 2and O (2) 3and 2

(3y3and 1 (4 2and 1
Ans. (3)

Sol. Total number of isotopes of hydrogen is 3

= 1H,?Hor D, SHor T
and only 3H or 3T is an Radioactive element.

7.  The major product of the following reaction is

Br:
KOH alc (excess)
Ph A
Br

X J\f\
1 2

W ) @ I

@ oS @, PN

Ans. (3)
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Sol. Example of E, elimination and conjugated
diene is formed with pheny! ring in conjugation
which makes it very stable.

8.  Thetotal number of isomers for a square planar
complex [M(F)(CI)(SCN)(NO,)] is:
Q) 12 (2) 8 (3) 16

Ans. (1)

Sol. The total number of isomers for a square planar
complex [M(F)(CI)(SCN)(NO,)] is 12.

(4 4

) O SCN  Feeeemee- NCS
NIVE E\M/i
________ N AN
Cl NO,/SCN/CI Cl NO,/NCS/CI1
3) 3)
F SCN F NCS
N Ny
PARN PARN
Cl ONO/SCN/CI Cl ONO/NCS/CI

©) ©)
9. Hall-Heroult's process is given by "
(1) Cr,05 + 2Al - Al,O5 + 2Cr
(2) Cuz* (ag.) + Hy(9) — Cu(s) + 2H* (aq)

(3) ZnO + C —BBX . 74 4+ CO

(4) 2A1,0; + 3C — 4Al + 3CO,

Ans. (4)

Sol. In Hall-Heroult's process is given by
2Al1,05; + 3C — 4Al + 3CO,
2A1,04(0) = 4AI3+(4) + 6020(¢)

At cathode :- 4AI7, + 12e° — 4AI(()

At Anode : 607 — 30,(g) + 12e®
3C + 30, — 3CO, (1)

10. The value of K /K¢ for the following reactions
at 300K are, respectively :

(At 300K, RT = 24.62 dms3atm mol-1)
N,(9) + Ox(9) —— 2NO(9)
N,O4(9) ——= 2NO,(9)

N»(9) + 3H,(g) —= 2NHj(0)
(D) 1, 24.62 dm3atm mol-1,
606.0 dmfatm2mol-2
(2) 1, 4.1 x 102 dm—3atm-1 mol-L,
606.0 dm® atm?2 mol-2
(3) 606.0 dméatm2mol-2,
1.65 x 103 dm3atm—2 mol-1
(4) 1, 24.62 dmB3atm mol-1,
1.65 x 10-3 dm%atm—2 mol2
Ans. (4)

2

Sol. - Np(g) + O,(g) = 2NO(g)

k
k—p =(RT)™ =(RT)* =1

C

N,O4(g) = 2NO,(9)

k 1
k—p = (RT)" =24.62

c

N,(g) + 3H,(9) = 2NH;(9)

k
% _(RT)2= 1 ~=1.65x10"°
k (RT)

c

11. If dichloromethane (DCM) and water (H,O) are
used for differential extraction, which one of
the following statements is correct ?

(1) DCM and H,O would stay as lower and
upper layer respectively in the S.F.

(2) DCM and H,O will be miscible clearly

(3) DCM and H,O would stay as upper and
lower layer respectively in the separating
funne (S.F.)

(4 DCM and H,0O will make trubid/colloidal
mixture

Ans. (1)

12. The type of hybridisation and number of lone
pair(s) of electrons of Xe in XeOF,,
respectively, are :

(1) spd and 1

(2) spid and 2

(3) spid? and 1

(4) spsd? and 2
Ans. (3)

O
Fe- o F
Sol. i>Xe<i sp3d? = [5c-bond +1 I.p.
Q@gF p3d2 = [50 p]

13. The metal used for making X-ray tube window
is:
(1) Mg
Ans. (4)
Sol. "Be" Metd is used in x-ray window is due to
transparent to x-rays.

(2) Na (3) Ca (4) Be
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Ans.

Sol.
15.

Ans.

Sol.

16.

Ans.

Sol.
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Consider the given plots for a reaction obeying
Arrhenius equation (0°C < T < 300°C) : (k and
E, are rate constant and activation energy,
respectively)

Ea S >
I

T(°C)

II
Choose the correct option :
(1) Both | and Il are wrong
(2) I is wrong but Il is right
(3) Both | and Il are correct

(4) I isright but Il is wrong

4)

On increasing E,, K decreases

Water filled in two glasses A and B have BOD
values of 10 and 20, respectively. The correct
statement regarding them, is :

(1) A is more polluted than B

(2) A is suitable for drinking, whereas B is not
(3) B is more polluted than A

(4) Both A and B are suitable for drinking
3

Two glasses "A" and "B" have BOD vaues 10
and "20", respectively.

Henceglasses"B" ismore polluted than glasses"A".
The increasing order of the pKa values of the

following compoundsis:

OH OH OH OH

00 Q0
NO, OMe

A B C D
() D<A<C<B (B<C<D<A

B)C<B<A<D 4HB<C<A<D

(4)
Acidic strength isinversely proportiona to pka.

OH OH OH OH
’ @ ’ @\ ’
NO,
OMe NO,

17.

Ans.

Sol.

18.

Ans.

Sol.

Liquids A and B form an ideal solution in the
entire composition range. At 350 K, the vapor
pressures of pure A and pure B are 7 x 103 Pa
and 12 x 103 Pa, respectively. The composition
of the vapor in equilibrium with a solution
containing 40 mole percent of A at this
temperature is :

(1) x5 = 0.37; xg = 0.63
(2) x5 = 0.28; xg = 0.72
(3) x4 = 0.76; xg = 0.24
(4) X, = 0.4, x3 = 0.6
(2)

P Pox

Ya = A _ aXa
A - (o]
Praa  PaXa X PaXg

_ 7x10°x0.4
T 7x10°x0.4+12x10°x 0.6

28 =0.28
10

yg = 0.72

Consider the following reduction processes :
Zn2t + 2e- — Zn(s); E° = -0.76 V

Cazt + 2e- —» Ca(s); E° =-287V

Mg2t + 2e- - Mg(s); E° = -2.36 V

Ni2* + 2e- — Ni(s); E° = - 0.25 V

The reducing power of the metals increases in
the order :

(1) Ca< Zn < Mg < Ni
(2) Ni<zZn<Mgc<Ca
(3) Zn<Mg < Ni < Ca
(4) Ca< Mg < Zn < Ni
(2)

Higher the oxidation potential better will be
reducing power.
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19. The maor product of the following reaction is:

CH,O

CH,C1 —(MACi( anhyd)
(i)H

CH,O
CH,
(4)
Ans. (2)
CH,O
sl \(O)/\)\CHZCl __AICI3H,0)
CH@\@/\/‘\-CFH
1, Zsh|ftof H™ \@/\)\
intraF.C.A. @

20. The electronegativity of auminium is similar

to:

(1) Boron (2) Carbon

(3) Lithium (4) Beryllium
Ans. (4)

Sol. E.N. of Al = (15) ~ Be (1.5)

21.

Ans.

Sol.

22.

Ans.

Sol.

The decreasing order of ease of alkaline
hydrolysis for the following esters is :

@—coocsz
I

c1—©—cooc2H5

11
OZN—©—COOC2H5

I
cmo—@—cooczHS

v

@Iv=u>ul>lI
@u=n=>I1>1v
@ U >1=>1v >l
@1I>1>1>1V
(2)

More is the eectrophilic character of carbonyl
group of ester faster is the dkaline hydrolysis.

A process has AH = 200 Jmol-1 and

AS = 40 JK-Imol-1. Out of the values given
below, choose the minimum temperature above
which the process will be spontaneous :

(1) 5K
(2) 4 K
(3) 20 K
(4) 12 K

(1)
AG = AH - TAS

_AH_200_
T AS 40
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23.

Ans.

Sol.

24,

Ans.

JEE (Main) Examination-2019/Morning Session/10-01-2019

Which of the graphs shown below does not
represent the relationship between incident light
and the electron gected form metal surface ?

(1)

number
ofe’s
0
— Frequency of
light
2
@ K.E. of
es
— Intensity of
light
()
K.E. of
es

— Frequency of
light

@ K_E of

€S

— energy of
light

(3)
E-W+1m2
= 2 \/

K.E. = hv — 4v,

K.E. = hv + (<hvg)

y=mx+C

Which of the following is not and example of
heterogeneous catalytic reaction ?

(1) Ostwald's process

(2) Haber's process

(3) Combustion of coal

(4) Hydrogenation of vegetable oils
(3)

Sol. Then is no catalyst is required for combustion
of coal.

25. The effect of lanthanoid contraction in the
lanthanoid series of elements by and large
means :

(1) decrease in both atomic and ionic radii

(2) increase in atomic radii and decrease in
ionic radii
(3) increase in both atomic and ionic radii

(4) decrease in atomic radii and increase in
ionic radii

Ans. (1)

Sol. Due to Lanthanoid contraction both atomic
radii and ionic radii decreases gradudly in the
lanthanoid series.

26. The major product formed in the reaction given
below will be :

NH, NaNO,
NO,
OH

3) O}NHZ
) O}Noz
Ans. (Bonus)

OH
Sol. Answer should be OO/
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27.

Ans.

Sol.

The correct structure of product 'P' in the
following reaction is :

Asn-Ser + (CH,CO),0—"F+ p

(excess)

OCOCH,
0 NHCOCH3
H 0O
(2) H,C AN
OCOCH,
OCOCH,
5 /’\
(3) H,C \
NHCOCH,
OCOCH,

m)HcV/l\ ~\\[:;
1)

Asn-Ser is dipeptide having following
structure

0 CH,0H
N&—C—g—NH—CH—CQH
CH,
éONHz

Asn - Ser +(CH,C0),0 —E2 5 p

excess

Pis

28.

Ans.

29.

0]

NH,

0 ﬁ 0

HC N OH
0

OCOCH,

Which hydrogen in compound (E) is easily
replaceable during bromination reaction in
presence of light :
CH,;-CH,-CH=CH,

5 Y B a
(1) B — hydrogen
(2) y — hydrogen
(3) 6 — hydrogen
(4) o — hydrogen
(2)
The major product X' formed in the following
reaction is :

0
NeBH, | w

0
[f:rCHfC—OCHs
%

MeOH

OH
CH,CH,0OH
(1)
0 f
CH,-C-H
(2)
OH
CH,CH,0H
(3)
OH %
CH,C-OCH
m)[j:r 2 ,
(4)
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30.

Ans.

Sol.
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A mixture of 100 m mol of Ca(OH), and 2g of
sodium sulphate was dissolved in water and the
volume was made up to 100 mL. The mass of
calcium sulphate formed and the concentration
of OH- in resulting solution, respectively, are
: (Molar mass of Ca(OH),, Na,SO, and CaSO,
are 74, 143 and 136 g mol-1, respectively; Kep
of Ca(OH), is 5.5 x 10-%)

(D) 199, 0.14 mol L1

(2) 13.6 g, 0.14 mol L1

(3 199, 0.28 mol L-1

(4) 13.6 g, 0.28 mol L1

©)

Ca(OH), + Na,SO, — CaSO, + 2NaOH

100 m mol 14 m mol — —
— — 14 m mol 28 m mol

W a0, =14x107°x136=1.99m

28
-1 = —=0.28M
[OH-] 100
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TEST PAPER OF JEE(MAIN) EXAMINATION - 2019
(Held On Thursday 10*" JANUARY, 2019) TIME:2:30PM To 5: 30 PM

MATHEMATICS
NS N 3. The positive value of A for which the
1. Letz= [§+%J +[§_%J .If R(z) and I[z] co-efficient of x? in the expression
}\‘ 10 . .
respectively denote the real and imaginary parts X (\/; + FJ is 720, is :
of z, then :
(1) R(z) >0 and I(z) > O ) 5 () 4
(2) R(z) <0 and I(z) > O
(3) R(2) = -3 3) 242 43
(4) I(Z) =0 Ans. (2)
Ans. (4) Y
2| 10 10-r
VB +i ’ NE i Sol- Cr(\/;) (FJJ
= +
PNER NS _
X2 IOC (X)% (7\‘)1’ (X)—Zr
7 = (ein/é)S +(e—irr/6)5 '
— eiSn/6+e—i5n/6 r 10-5¢
x2| °C. A" x 2
5t .sinSm [—575) .. [—SRJ L '
= cos— +1 +cos| — |+isin| —
6 6 6 6 - r=2
51 Hence, 10C, A2 = 720
=200s?<0 A2 =16
A ==4
I(z) =0 and Re(z) < 0 0 t'+ 2)
Option (4) pon
2.  Letajaya;, ...., a9 be in G.P. with a; > 0 for 4 The value of o5 - cos = cos sin
i=12,..., 10 and S be the set of pairs (1,k), | = € value of BOhoy H0h s T 10 10
r keN (the set of natural numbers) for which is -
log,aa’ log,ala}  log, afa! |
log,ajal log ala; log ajal|=0 (1) 256 2) Py
loge a;ag loge agag loge a;all(()
1 1
Then the number of elements in S, is : (3) S ) 1024
(1) Infinitely many 2) 4 Ans. (3)
3) 10 “4) 2
Ans. (1) Sol. 2sin2—ﬁ)cosz—ﬁ) ...... 0082—72
Sol. Apply
GG -G 1. 1
CZ - CZ — Cl ?SIHE: E
Weget D=0 )
Option (1) Option (3)
1
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6. If the probability of hitting a target by a shooter,

/2
d . . . .
5. The value of I -x ,where [t] in a.lny shot, is 1/3, then the minimum r.1umber
7, [X]+[sinx] +4 of independent shots at the target required by

him so that the probability of hitting the target
denotes the greatest integer less than or equal

tot, is : at least once is greater than g, is :
1 3 (1) 6 25
1) —(7n+5 2) —(4n-3
(1) ;(77+5) @) 15(4n-3) 3) 4 @ 3
Ans. (2)
@) —5(7n-3) @) —(47-3) 1Y(2) s
12 20 Sol. 1-"C, (— (— >=
3)\3 6
Ans. (4)
l> 2 " 0.1666 2 "
. s \3] = 0 >3
2 dX .
Sol. 1= j < n.. =5 = Option (2)
%[x]+[s1nx]+4 7. If mean and standard deviation of
5 observations X, X,, X3,X4,X5 are 10 and 3,
respectively, then the variance of 6
+ 0 dx 9 dx observations Xx;,X,, ....,Xs and —50 is equal to :
= +
_L—2—1+4 _I1—1—1+4 (1) 582.5 (2) 507.5
(3) 586.5 (4) 509.5
Ans. (2)
¢ dx 3 dx 2
+ + Sol. x=10 ;=50
!0+0+4 J1‘1+0+4 o x :;:X'
B _
o o o, jox
L 2 94 95
2

5
= >.(x)’ =109
i=1

e Loyt E
2) 2 4 52

i=1 i

3 (x,) +(-50) _(5 ) _SOJ

variance =
1 1 1 n = 6 = 6
—1l+—+—-——F+—=+—
2 4 5 2 10 = 507.5
Option (2)
M+@ 8.  The length of the chord of the parabola x2 = 4y
20 10
having equation x — \/Ey +4:/2=0 is :
2.,3r () 2411 2) 342
20 5
(3) 63 “)
Option (4) \/7 32
Ans. (3)

2
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Sol. x2 =4y

x—\/§y+4x/§=0

Solving together we get

x+4\/§
Z“( 5 J

ﬁxz +4X+16\/§
\/Exz —4x—16\/§ =0

X + X, = 242 ;
Similarly,

(-2 -

2y2 + 32 — 16y = 4y

Vi ty.=
~ 20y +32=0 <
Y. =

(x,, y]\\/B(x” ¥2)

lan = 5 =x)? +(y, =¥,

= \/(2ﬁ)2 +64+(10)° —4(16)

=/8+64+100—64

08 =63
Option (3)
2 b 1

9. Let A=|b b>+1 b| where b > 0. Then the
1 b 2

det(A)
b 1S

minimum value of

(L3
(3)-2/3

Ans. (4)

2) —3
@243

Sol.

10.

Ans.

Sol.

11.

Ans.

2 b 1
A=|b b*+1 b| (b>0)
1 b 2

JA| = 2(2b2 + 2 b2 —b(2b - b) + 1 (b2 —
Al =22 +2) - b2 - 1

b2 — 1)

|A| = b2+ 3

3
|A| b+g
By = e
b+=>23
Option (4)

The tangent to the curve,y=xe" passing

through the point (1,e) also passes through the
point :

4
(1) [E,Zej (2) (2,3e)
5
(3) [g,ZCj (4) (3,6¢)
1
y =xe*
d x2 x2
d_i :(e~e 2X+e )(1e)=2.e+e=3e
(e ’

T:y-e=3ex-1)
y=3ex—-3e +e¢

y = (Be)x — 2e
4
-, e . .
[3 j lies on it
Option (1)

The number of values of 6<(0,7) for which the
system of linear equations

X+3y+72=0
Xx+4y+72=0
(sin 30)x + (cos 20) y + 22 =0

has a non-trivial solution, is :

(1) One (2) Three
(3) Four (4) Two
4)
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Sol.

12.

Ans.

Sol.

4

1 3 7
-1 4 7(=0
sin30 cos20 2

(8 =7 cos 20) — 3(=2 — 7 sin 30)

+ 7 (—cos 20 —4 sin 30) = 0
14 — 7 cos 20 + 21 sin 30 — 7 cos 20

—28sin 30 =0

14 — 7 sin 30 — 14 cos 26 = 0
14-7@sin0—-4sin30)-14 (1 —2sin20)=0
—21sin 0 + 28 sin3 0 + 28 sin2 0 = 0
7sin0[-3+4sin20+4sin0]=0
sin O,
4sin20+6s8in0-2sin®-3=0
2sin02sin®+3)-12sin®+3)=0

1

2
Hence, 2 solutions in (0, )
Option (4)

sin@:%; sin 6 =

X 1
If [f(t)dt=x"+[EF(t)dt, then (1/2) is :

0

()25 ()25
18 o4
(3) % ) -
@)

If(t)dt =x"+ jtzf(t)dt

Differentiate w.r.t. 'x'
f(x) = 2x + 0 — x2 f(x)

2x (1+x7)2-2x(2x)
f(x)=1+xz = f(x) = 11 x2)
2x% —4x7 +2
f(x): (1+X2)2
-2{y) (3
P12 \4) \2) 48 24
2 25 50 25

1y 25
(1+4j 16

Option (2)

13.

Sol.

14.

Ans.

Let f : (-1,1)>R be a function defined by
f(x) = max{—lxl,—\/l—xz}. If K be the set of
all points at which f is not differentiable, then
K has exactly :

(1) Three elements (2) One element
(3) Five elements
)]

f:(-1,1) >R

f(x) = max{—lxl, —ﬁ}

(4) Two elements

_____
o

o (1,0

Non-derivable at 3 points in (-1, 1)
Option (1)

2 2

Let Sz{(x,y)eR2 AN

=1}, where
1+r 1-1

r # +1. Then S represents :

(1) A hyperbola whose eccentricity is ——

Vr+1’
where 0 <r< 1.
(2) An elli h tricity 1 !
n ellipse whose eccentricity is ,
P Y Nr+1

where r > 1

2
(3) A hyperbola whose eccentricity is —
-r

when 0 <r < 1.

(4) An ellipse whose eccentricity is 1
r+

>

when r > 1
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Ans.

Sol.

15.

Ans.

Sol.

16.

Ans.

JEE (Main) Examination-2019/Evening Session/10-01-2019

“)

2 2

Y_X=1
1+r 1-r

2 2

y X
1+r

e= I—Kr—_lJ
B r+1
|+ D—=(r-1)
B (r+1)

forr>1,

2 2

r+1
Option (4)

r+1

If i{”cr-5°-fc25_r}=K(5°c25), then K is
r=0

equal to :
(1) 2% -1 (2) (25)
3)

(3) 225 (4) 224

25
50 50-r
Z Cr C25—r
r=0

(50 —1)!
(25! (25-1)!

2 50!
:Z X
r! (50 -r)!

r=0

i 50! 25!
— X
= 42512517 (25-1)! (1))

25

— 50C25225Cr — (225) 50C25

r=0
S K=22%
Option (3)

Let N be the set of natural numbers and two
functions f and g be defined as f,g : N—>N

n+1

if nisodd
such that : f(n):

D ifniseven
2

and g(n) = n—(-1)~. The fog is :

(1) Both one-one and onto

(2) One-one but not onto

(3) Neither one-one nor onto

(4) onto but not one-one

“)

n+tl nis odd
Sol. f(x) =
n/2 niseven
n+1; nisodd
gx) =n-(Dr {n—l ; niseven
2; n is even
fgm) ={ >
T; n is odd
many one but onto
Option (4)

17. The values of A such that sum of the squares
of the roots of the quadratic equation,
x2 + (3 —A) x + 2 = X\ has the least value is :

4

()2 (2 9
15

(3) ry 41

Ans. (1)

Sol. a+B=A-3
af=2-1
2+ P2=(a+PP-20=A-32-22-2)

=A2+9-6A—-4+2)\
=A2-4A+5
=A-2)2+1
A=2
Option (1)

18. Two vertices of a triangle are (0,2) and (4,3).
If its orthocentre is at the origin, then its third
vertex lies in which quadrant ?

(1) Fourth

(2) Second

(3) Third

(4) First
Ans. (2)
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3-2Y) (b-0 20. Let G=(A-2)d+bandB=(41-2)a+3b be
4-0 a—0 . - -
two given vectors where vectors aandb are
= b+4a=0 ... (1) non-collinear. The value of . for which vectors
a andﬁ are collinear, is :
(1) -3 (2) 4
(3)3 4) -4
Ans. (4)
D Sol. G =(A-2)d+b
0,2) (4,3) =2
B=(41L-2)G.+3b
(b=2) 3
mup X Mep = -1 = | ———= x| —|=-1 A-2 1
a—-0 4 —_——
4h-2 3
= 3b-6=-4a = 4a+3b=6 ..... (i) IN_6 =4k -2
From (i) and (ii)
r=—4
. ‘73, b=3 -, Option (4)
19 n
IInd quadrant. 21. The value of cot{ZZcot'l (1+Z2pD is :
Option (2) ) o
19. Two sides of a parallelogram are along the 22 23 21 19
lines, x + y=3 and x —y + 3 = 0. If its diagonals (1 23 ) 2 G) 19 ) 21
intersect at (2,4), then one of its vertex is : Ans. (3)
(1) (2,6) (2) (2,1) "
3) (3,5) 4) (3,6) Sol. cot{Zcot'l(l+n(n +1)j
Ans. (4) -
19 . ) 19 .
t t D| = e —
5 (X, X,) i x) co [;CO (n"+n+ )j - cot[nz_l:tan 1+n(n+l)]
19
Sol. xty=-3 (2,4) Z(tan’1 (n+1)—tan"'n)
n=1
A x+ty=3 B(x,x,) | 1 cotAcotf+1
cot (tan~120 — tan-1 1) = —cotB—cotA
Solving XxX+y=3 P A0, 3?; | 1 "
and -y =- 20 21
X +0 (Where tanA=20 , tanB=1) 1 19
12 =2; x;=4 similarly y, =5 1_?0
C = (. 5) Option (3)
Now equation of BC is x — y = 1 22. With the wusual notation, in AABC, if
and equation of CDis x +y =9 A+ /B=120°, a=\/§+1 and b=\/§—1,
Solving x +y =9 and x -y = -3 then the ratio ZA:ZB, is :
Point D is (3, 6) D71 N5 -3
Option (4) ()7 2)5:
3)9:7 4 3:1
6

WP collegebatch con



JEE (Main) Examination-2019/Evening Session/10-01-2019

Ans. (1)
Sol. A+ B =120°

V3-1

\V3+1

A-B a-b C
tan = cot| —
2 a+b 2

V3+1-+/3+1

1
B —3=1
2(\3)

V3

cot(30°) —

A-B

=4 — A-B=90°

A+B=120°

2A = 210°
A =105°
B =15°
Option (1)
The plane which bisects the line segment
joining the points (-3,-3,4) and (3,7,6) at right

angles, passes through which one of the

23.

following points ?
(1) @4, -1.7)
(3) (=2.3,5)

Ans. (2)

(2) (4.1,-2)
4 (2,1,3)

A(=3,-3.4)

(0,2,5)

Sol. fi=3i+5)+k

B(3,7,6)
p:3x-0)+5k-2)+1(z-5=0

3x +5y+z=15
Option (2)

24.

Ans.

Sol.

25.

Ans.

Sol.

Consider the following three statements :
P : 5 is a prime number.
Q : 7 is a factor of 192.
R :L.CM. of 5 and 7 is 35.
Then the truth value of which one of the
following statements is true ?
1 ® " Qv (~R)
2) (~P) * (~Q * R)
(3) (~P)v (Q * R)
4 Pv(~Q " R)
C))
It is obvious
Option (4)

On which of the following lines lies the point

x-4 y-5 z-3
2 1

of intersection of the line,

and the plane, x + y +z =27

Xx-2 y-3 z+3
2 2 3

)

x-4 y-5 z-5
1 1 -1

2)

x-1 y-3 z+4
1 2 -5

3)

Xx+3 4-y z+1
3 3 -2

3)

General point on the given line is
XxX=21L+4

y=2A+5

z=A+3

Solving with plane,
2A+4+20+5+1+3=2
Sh+12=2

S5k =-10

A ==2
Option (3)

WP collegebatch con

78



JEE (Main) Examination-2019/Evening Session/10-01-2019

26. Let f be a differentiable function such that

f'(x)=7—%f(x),(x>0) and f(1) # 4.
X

x—0" X

Then lim xf[lj :

(1) Exists and equals 4
(2) Does not exist
(3) Exist and equals 0

4
(4) Exists and equals;

Ans. (1)

Sol. 0=7-21%) (x50
4 x

. 1
Given f(1) # 4 }LI? xf ~|=

dy 3
Y 2Y_7 (This is LDE)
dx 4x

[Por oy 3
[F=e¢* =e' =x*

f(x) = 4x+Cx *

3
f(lj =i+C.x4
X) x

;
lim xf(lJ = lim (4+C X4J =4
x—0" X x—0" :
Option (1)

8

27.

Ans.

Sol.

A helicopter is flying along the curve given by
y —x32 =7, (x 2 0). A soldier positioned at the

1
point (E,7j wants to shoot down the helicopter

when it is nearest to him. Then this nearest
distance is :

o1 S

M 3 @ 743
1 [7 J5

(3)5 3 (4)?

(3)

y—-x32=7(x>0)

ﬂ_gxl/z

dx 2

@&j L A B&x.y)
’ Az7)

oz}

3, 1
—X"==—-xX
2 2
3x2=1-2x
3x2+2x-1=0
3x2+3x—-x-1=0
x+1)Bx-1)=0
x = —1 (rejected)

X =

1
3

13/2
y=7+x3/2=7+(—J
3
;o (1_11(13_ 11
AB — 2 3 3 36 27
_ /3+4
ox12
_ /L_l\ﬁ
“ V108 6V3

Option (3)
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—4x3 I x> .
28. If J.XSC ! dX=4—8€ “f(x)+C, where C is a

constant of integration, then f(x) is equal to :

(1) -4x3 -1 2) 4x3 + 1
3) 2x3 -1 4) 2x3+ 1
Ans. (1)

3 1 3
1. x e dx=—e ™ f(X)+c¢
Sol. | 5100

Put x3 =t

3x2 dx = dt

43
jx3-e #x2dx

_ —4x3

© 4 +1]+c
oo f(x) = =1 — 4x%3
Option (1)

(From the given options (1) is most suitable)

29.

Ans.

Sol.

The curve amongst the family of curves,
represented by the differential equation,
(x2 — y2)dx + 2xy dy = 0 which passes through
(1,1)is :

(1) A circle with centre on the y-axis
(2) A circle with centre on the x-axis
(3) An ellipse with major axis along the y-axis

(4) A hyperbola with transverse axis along the

X-axis
2)

x2-y?)dx +2xydy =0

dy y2 -x°
dx 2xy
Put V+xdV
= = —= —_—
ut y = vx i

Solving we get,

2 d
J.VziildV:J. ):(

Inv2+1)=-Inx +C
(y2 + x2) = Cx

1+1=C=>C=2

y2+x2=2x

Option (2)
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30. If the area of an equilateral triangle inscribed

in the circle, x2 + y2 + 10x + 12y + ¢ =0 is

2743 sq. units then c is equal to :

(1) 20 (2) 25
3) 13 4) =25
Ans. (2)

Sol. ?{%rz.sianOOJ =273

r2 \/§ 27\/§

22 3

Radius = \25136-C =+/36

. Option (2)

10

WP collegebatch con



JEE (Main) Examination-2019/Evening Session/10-01-2019

TEST PAPER OF JEE(MAIN) EXAMINATION -2019

(Held On Thursday 10" JANUARY, 2019) TIME : 02 : 30 PM To 05 : 30 PM
PHYSICS

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Two forces P and Q of magnitude 2F and 3F,

respectively, are at an angle 0 with each other.

If the force Q is doubled, then their resultant

also gets doubled. Then, the angle is :

(1) 30° (2) 60° 3) 90° (4) 120°

4)

4F2 + 9F2 + 12F2 cos 6 = R2

4F2 + 36 F2 + 24 F2 cos 6 = 4R2

4F2 + 36 F2 + 24 F2 cos 0

= 4(13F? + 12F2cos0) = 52 F2 + 48F2cos0
12F° 1

0= =
cos 24F 2

The actual value of resistance R, shown in the
figure is 30Q. This is measured in an
experiment as shown using the standard

v
formulaR = 1 where V and I are the readings

of the voltmeter and ammeter, respectively. If
the measured value of R is 5% less, then the
internal resistance of the voltmeter is :

(1) 350Q (2) 570Q (3) 35 Q (4) 600 Q
(2)

RR,
095 R =R )

0.95 x 30 = 0.05 R,

R, =19 x 30 = 570 Q

An unknown metal of mass 192 g heated to a
temperature of 100°C was immersed into a brass
calorimeter of mass 128 g containing 240 g of
water a temperature of 8.4°C Calculate the
specific heat of the unknown metal if water

temperature stabilizes at 21.5°C (Specific heat
of brass is 394 J kg-! K-1)

(1) 1232 T kg-! K-!' (2) 458 J kg-! K-!
(3) 654 J kg-! K-! (4) 916 J kg-! K-!
€))
192 x S x (100 — 21.5)
= 128 x 394 x (21.5 — 8.4)

+ 240 x 4200 x (21.5 — 8.4)
— S =916

4. A particle starts from the origin at time t = 0 and
moves along the positive x-axis. The graph of
velocity with respect to time is shown in figure. What
is the position of the particle at time t = 5s ?

v A
(m/s)
3
2 |
L I S R \
1 2345678910 t(s)
(1) 6 m 2)9m 3)3m (4) 10 m
Ans. 2)
S = Area under graph
1
Ex2x2+2x2+3x1=9m

5. The self induced emf of a coil is 25 volts. When
the current in it is changed at uniform rate from
10 A to 25 A in 1s, the change in the energy
of the inductance is :

(1) 437.51] (2) 637.5)
(3)740) (4) 540 ]
Ans. (1)
& oos
dt
L x 15 =25
1
L= 2 H
-3
AE = l><§>< (252 -10%) = §><525= 437.5]
2 3 6
6. A current of 2 mA was passed through an

unknown resistor which dissipated a power of
4.4 W. Dissipated power when an ideal power
supply of 11V is connected across it is :
(D) 11 x 105W 2) 11 x 104W
3) 11 x 105 W 4) 11 x 103 W
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Ans.

Ans.

Ans.

1)
P =12R
44=4x10°%R
R=1.1x10°Q
P'=£=£x10’6 =11x10"W

R 1.1
The diameter and height of a cylinder are
measured by a meter scale to be 12.6 + 0.1 cm
and 34.2 = 0.1 cm, respectively. What will be
the value of its volume in appropriate significant
figures ?
(1) 4260 + 80 cm3 (2) 4300 + 80 cm3

(3) 4264.4 + 81.0 cm3 (4) 4264 + 81 cm3

1)
AV _,Ad Ah 0 01) 0.1
\Y% d h 126 ) 342

V= 126 x §x314.2

At some location on earth the horizontal
component of earth's magnetic field is
18 x 100 T. At this location, magnetic neeedle
of length 0.12 m and pole strength 1.8 Am is
suspended from its mid-point using a thread,
it makes 45° angle with horizontal in
equilibrium. To keep this needle horizontal, the
vertical force that should be applied at one of
its ends is :

(1) 3.6 x 105 N
(3) 1.3 x 105N
2)

A

-
R
5 0 -
4 -
=
=

(2) 6.5 x 105 N
(4) 1.8 x 105 N

il
. l .

uBsin45°= FESIH 45°

F =2uB

The modulation frequency of an AM radio station

is 250 kHz, which is 10% of the carrier wave. If

another AM station approaches you for license
what broadcast frequency will you allot ?

(1) 2750 kHz (2) 2000 kHz
(3) 2250 kHz (4) 2900 kHz

Ans.

10.

Ans.

11.

(2)

230 =2500KHZ

carrier O. 1

.. Range of signal = 2250 Hz to 2750 Hz
Now check all options : for 2000 KHZ

f0a = 200 Hz

.. Range = 1800 KHZ to 2200 KHZ

A hoop and a solid cylinder of same mass and
radius are made of a permanent magnetic
material with their magnetic moment parallel
to their respective axes. But the magnetic
moment of hoop is twice of solid cylinder.
They are placed in a uniform magnetic field in
such a manner that their magnetic moments
make a small angle with the field. If the
oscillation periods of hoop and cylinder are T,
and T, respectively, then :

() T, =05 T, 2 T,=2T,
3 T,=15T, @ T, =T,
C))
T om =
uB
2
(2n)B

2
To = 2n f1/2mR
uB

The electric field of a plane polarized
electromagnetic wave in free space at time
t= 0 is given by an expression

E(x,y)=10] cos [(6x + 82)]

The magnetic field B (X, z, t) is given by : (c
is the velocity of light)

(D l(61A<+8§)cos[(6x—8Z+100t)]
c

) l(612—8§)cos[(6x+8z—10ct)]
c

3) l(61A<+81)cos[(6x+8z—100t)]
c

4) %(612 —81)00s[(6x +8z +100t)]

WP collegebatch con

83



JEE (Main) Examination-2019/Evening Session/10-01-2019

Ans. (2)

13. Two vectors A and B have equal magnitudes.
E =10j cos [(6i+8k)‘(Xi+Zk)J The magnitude of (A+]§) is 'n' times the
= 103 cos[K - T] magnitude of (A—E). The angle between A
K :6{+81A<; direction of waves travel. and B is :
i.e. direction of 'c'. - n2-1 1 n—1
E(10j) (1) sin- 241 (2) cos- 1
) 1 {n2—1:| @ | {n—l}
A cos~ 2 sin~! | ——
B 3i+dk_ o "+l n+l
5 Ans. (3)
Direction (2f BAw1ll be along |A+B|=2acos0/2 M
Cxp o —4it3k o (n—0)
5 | A-B|=2acos 5 =2asin0/2 ___(2)
Mag. of Bwill be along éxﬁz_‘h—;% - n[2ac0s—j 9, si1219
~ E 10 0
Mag. of B = —=— tan—=n
£ c C D)
A o 14. A particle executes simple harmonic motion with
.= 10[ —4i+3k (—81+6k) i o
. B==2= = an amplitude of 5 cm. When the particle is at 4 cm
C 5 C from the mean position, the magnitude of its
12. Condiser the nuclear fission velocity in ST units is equal to that of its acceleration.
Ne20 —s 2Het + C12 Then, its periodic time in seconds is :
Given that the binding energy/nucleon of Ne20, (1) zn ) gn
He# and C!2 are, respectively, 8.03 MeV, 7.07 3 8
MeV and 7.86 MeV, identify the correct (3) 4n 4) 8
statement : 3 3
Ans. 4)
(1) 8.3 MeV energy will be released
(2) energy of 12.4 MeV will be supplied v=oVA’ -x’ —(D
(3) energy of 11.9 MeV has to be supplied a = —0’x -2
= 3
(4) energy of 3.6 MeV will be released v =1l —6)
Ans. (3) oVA* —x’ =0’x
Ne20 s 2He4 + CI2 A? — x2 = %2
2 _ 42 = (42
8.03x20  2x7.07x4+7.86x 12 z 4-4“)(4)
<. Bg = (BE) e — (BE)yroque = 9.72 MeV = 2 =ex
T =2n/w
3
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15.

Ans.

16.

Ans.

Consider a Young's double slit experiment as
shown in figure. What should be the slit
separation d in terms of wavelength A such that
the first minima occurs directly in front of the
slit (S)) ?

S s P 1" minima
d
Source™
Iy
< »| Screen
2d
by A
M 2(5-42) @ (5-v2)
N A

367

\/gd—Zdzg

The eye can be regarded as a single refracting
surface . The radius of curvature of this surface
is equal to that of cornea (7.8 mm). This surface
separates two media of refractive indices 1 and
1.34. Calculate the distance from the refracting
surface at which a parallel beam of light will
come to focus.

(1) 2 cm 2) 1 cm
(3) 3.1 cm (4) 4.0 cm
3)

R=7.8 mm

— |

o
p:l }l=1.34

1.34 _l_1.34—1
V o 7.8
V = 30.7 mm

17.

Ans.

18.

Ans.

19.

Half mole of an ideal monoatomic gas is heated
at constant pressure of latm from 20 °C to 90°C.
Work done by gas is close to : ( Gas constant
R = 8.31 J /mol.K)
1737 (2)2911]
(2)

(3)5811 (4) 1461

1
WD = PAV = nRAT = ) x 8.31 x 70

A metal plate of area 1 x 10~4 m2 is illuminated
by a radiation of intensity 16 mW/m2.The work
function of the metal is 5eV. The energy of the
incident photons is 10 eV and only 10% of it
produces photo electrons. The number of
emitted photo electrons per second and their

maximum energy, respectively, will be :
[l eV = 1.6 x 10-19]]

(1) 1019 and 5 eV
(3) 10'2and 5 eV

(2) 1014 and 10 eV
(4) 10! and 5 eV

C))
1=t
At
—-19
16X10—3 :(%j 10X11.(6)_>:10 21012
Photon

Charges —q and +q located at A and B,
respectively, constitute an electric dipole.
Distance AB = 2a, O is the mid point of the
dipole and OP is perpendicular to AB. A charge
Q is placed at P where OP =y and y >> 2a. The
charge Q experiences and electrostatic force
F. If Q is now moved along the equatorial line

to P' such that OP'= (%j, the force on Q will be

close to : (% >> 2aj

?P
QP
N 0. B
—-q : q
F
(D) g (2) 3F (3) 9F (4) 27F
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Ans. (4)
Sol. Electric field of equitorial plane of dipole
KP
=_I._3
KP
AtP,F=-—Q
r
At P!, Fl = — KPQ3 =27TF.
(r/3)

20. Two stars of masses 3 x 103! kg each, and at
distance 2 x 10!!m rotate in a plane about their
common centre of mass O. A meteorite passes
through O moving perpendicular to the star's
rotation plane. In order to escape from the
gravitational field of this double star, the
minimum speed that meteorite should have at
O is (Take Gravitational
G = 6.67 x10-11 Nm? kg-2)

(1) 1.4 x105 m/s (2) 24 x10* m/s
(3) 3.8 x104 m/s (4) 2.8 x105 m/s
Ans. (4)

By energy convervation between 0 & oo.

constant

GMm | ~GMm +%mV2 =0+0

T T

[M is mass of star m is mass of meteroite)

— V=,f4GM =28x10°m/s
r

21. A closed organ pipe has a fundamental

frequency of 1.5 kHz. The number of
overtones that can be distinctly heard by a
person with this organ pipe will be : (Assume
that the highest frequency a person can hear is
20,000 Hz)
(1) 7

Ans. (1)

Sol.

(2)5 (3)6 4) 4
For closed organ pipe, resonate frequency is
odd multiple of fundamental frequency.

S (2n+ 1) £, £20,000

(f, is fundamental frequency = 1.5 KHz)
“n=26

.. Total number of overtone that can be heared
is 7. (0 to 6).

22. A rigid massless rod of length 3/ has two
masses attached at each end as shown in the
figure. The rod is pivoted at point P on the
horizontal axis (see figure). When released from
initial horizontal position, its instantaneous
angular acceleration will be :

— [—> «—2]—>

5M, P M,
£ 7 £ £
1 2l @ 3l ) 131 @ 3l
Ans. (3)
P —_ b
241 | .
M= i

Applying torque equation about point P.
2M, 2I) - 5 M, gl = la
I =2M, (21)2 + 5M, 12 = 13 M,l2d
Mg/
CoBMeS T YTy

. Ot=% anticlockwise

23. For the circuit shown below, the current through
the Zener diode is :

5kQ
AN

II
~

120 V3 Xs0v S 10k

(1) 5 mA
Ans. 4)
Assuming zener diode doesnot undergo

breakdown, current in circuit = I;i =8m

000
.. Voltage drop across diode = 80 V > 50 V.
The diode undergo breakdown.

0V

(2) Zero  (3) 14 mA (4) 9 mA

AAAA
[ & f
120 R.2 sov
Current is R, = 0 =14mA
5000
Current is R, = i=5mA
10000

.. Current through diode = 9mA
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24.

Ans.

25.

Ans.

Four equal point charges Q each are placed in
the xy plane at (0, 2), (4, 2), (4, =2) and (0, -2).
The work required to put a fifth charge Q at the
origin of the coordinate system will be :

¢ o (1.1
M 2\/571:80 & 4re, J5
Q> (1+ L j Q>
3) 4re, \/5 ) 4re,
(2)
0.29Q *Q4, +2)
O—29Q * Q4,2
KQ_KQ KQ _ XKQ

Potential at origin = ) )

V20 20

(Potential at oo = 0)

:KQ(H%J

.. Work required to put a fifth charge Q at origin

I+—
4me, J5
A cylindrical plastic bottle of negligible mass

is filled with 310 ml of water and left floating
in a pond with still water. If pressed downward

is equal to

slightly and released, it starts performing simple
harmonic motion at angular frequency . If the
radius of the bottle is 2.5 cm then o close to :
(density of water = 103 kg / m?3)
(1) 5.00 rad s-! (2) 1.25 rad s!
(3) 3.75 rad s-! (4) 2.50 rad s-!
(Bonus)

TB,+B

e
Extra Boyant force = dAxg
By + B x mg =ma

26.

Ans.

27.

Ans.

B = ma
A X

(%)
m

W 2 oAg
m

J103 x7(2.5) x10™ x10
W=
310x10°x10°

=463.30 =7.95

A parallel plate capacitor having capacitance
12 pF is charged by a battery to a potential
difference of 10 V between its plates. The
charging battery is now disconnected and a
porcelain slab of dielectric constant 6.5 is
slipped between the plates the work done by
the capacitor on the slab is :

(1) 692 pJ (2) 60 pJ
(3) 508 pJ (4) 560 pJ
(€)]
Intial energy of capacitor

g1

2c
zlxl20><120 —6007
2 12

Since battery is disconnected so charge remain
same.
Final energy of capacitor
v
T2¢
1 120x120
=—x——=902
2 12x6.5
W+ U =1
W =15081]
Two kg of a monoatomic gas is at a pressure
of 4 x 104 N/m2 . The density of the gas is
8 kg /m3. What is the order of energy of the gas
due to its thermal motion ?

() 103] (2) 105 ]
(3) 106 J (4) 1041
4)

Thermal energy of N molecule

o)
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28.

Ans.

29.

JEE (Main) Examination-2019/Evening Session/10-01-2019

=§><4><104><z
2 8
=15 x 104

order will 104
A particle which is experiencing a force, given

by F= 3i _123 , undergoes a displacement of

d =4i - If the particle had a kinetic energy of
3 J at the beginning of the displacement, what
is its kinetic energy at the end of the
displacement ?
(H1531 @) 107
1)

Work done

31217 @91

= Fd
=12]
work energy theorem

w .= AK.E.
12=K,-3
K, =15]
The Wheatstone bridge shown in Fig. here, gets
balanced when the carbon resistor used as R;
has the colour code ( Orange, Red, Brown).
The resistors R, and R, are 80€2 and 402,
respectively.
Assuming that the colour code for the carbon
resistors gives their accurate values, the colour code
for the carbon resistor, used as R;, would be :

(1) Red, Green, Brovlvn
(2) Brown, Blue, Brown
(3) Grey, Black, Brown
(4) Brown, Blue, Black

Ans. (2)
R, =32 x 10 = 320
for wheat stone bridge

;_ER
~ R, R,
32080
R, 40
R, =160
Brown Blue Brown
30. Two identical spherical balls of mass M and
radius R each are stuck on two ends of a rod
of length 2R and mass M (see figure). The
moment of inertia of the system about the axis
passing perpendicularly through the centre of
the rod is :
2R
—
@ @
I 1
152 2 17 2
1) —MR 2) —MR
ORT @ 15
137, 209,
—MR —MR
G3) 75 @ 73
Ans. (3)
For Ball

using parallel axis theorem.

2
I = =MR?+ M(2R)?

ball — 5
- 2 MR2
-5
44
2 Balls so ? MR?
2 2
Irod = for rod M@2R) = MR
R 3
system = Ball + Irod
44 MR?
= —MR?+
5 3
137
T 15
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TEST PAPER OF JEE(MAIN) EXAMINATION -2019
(Held On Thrusday 10** JANUARY, 2019) TIME:02:30 PM To 05: 30 PM

CHEMISTRY
1. An ideal gas undergoes isothermal | 5.  Among the following reactions of hydrogen
external pressure of 4 Nm—2. Heat released in is -
this process is used to increase the temperature '
of 1 mole of Al. If molar heat capacity of Al (1) Hy + 1, > 2H| (2) Hy + F, — 2HF
is 24 J mol-1 K-1, the temperature of Al (3) H + Cl, —» 2HCI  (4) H, + Br, — 2HBr
increases by : Ans. (1)
3 2 6.  Sodium metal on dissolution in liquid ammonia
(1) 2 K@ 3 K @1K (42K gives a deep blue solution due to the formation
Ans. (2) of:
Sol. Work done on isothermal irreversible for ideal (1) sodium ion-ammonia complex
gas (2) sodamide
S (V§ . Vﬁ) (3) sodium-ammonia complex
= -4 N/m? (1m® — 5m®) _
=16 Nm (4) ammoniated electrons
Isothermal process for ideal gas Ans. (4)
AU =0 7. Wha will be the major product in the following
=W mononitation reaction ?
= -16 Nm
=-16J 0
Heat used to increase temperature of A/ @
q=nC, AT N HNO,
3 H Conc. H,SO,
16J=1x24 xAT
mol.K
AT=2Kk @ 9 NO,
3 1 N
2. The 71% electron of an element X with an (1) H
atomic number of 71 enters into the orbitd :
(1) 4f (2) 6p (3) 6s (4) 5d
Ans. (1) 0
3. The number of 2-centre-2-electron and 3-
centre-2-electron bonds in B,H,, respectively, (2) ON E
are :
(1) 2and 4 (2) 2 and 1
(3) 2 and 2 (4) 4 and 2
Ans. (4) ON 0
4.  The amount of sugar (C;,H,,0,,) required to
prepare 2 L of its 0.1 M aqueous solution is : ©) E
(1) 68.4g (2) 17.1g (3) 34.29g (41368 ¢
Ans. (1)
Sol. Molarity = L.”te. 0
Vsolution ('n “t) N
Wt/ 342 (4) H
0.1= ON
wt (C,H,,0,,) = 68.4 gram Ans. (3)
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8.

Ans.

Sol.

In the cell Pt(s)|H,(g, 1bar|HCI(ag)|Ag(s)|Pt(s)
the cell potential is 0.92 when a 10-6 molal HCI
solution is used. THe standard electrode

potential of (AgCl/Ag,Cl-) electrode is :
{ . 2.303RT
given,

= 0.0GVatZQSK}

(1) 0.20V (2) 0.76 V (3) 040V (4) 0.94V
(1)
Pt(s)|H, (g, Lbar)|HCI(aq)|AgCl ()| Ag(s) Pt(s)
10°m

Anode: H,— 2H" +2ex 1
Cathode : e + AgCI(s) —> Ag(s) + Cl(aq)
x 2

H,(g)l + AgCI(s) —> 2H" +
2Ag(s) + 2CI~(aq)

05 10,0 ((H)? (CI)?)

Ecai =E2e|| _T

.925=(E° +E° )—%logm

Ho/H* AgCl/Ag, CI~ 2
((10—6)2 (10—6)2)

92=0+ EOg —0.0310g,,(107%)*

AgCl/Ag,Cl™

Epga /Ag, ClI” = .92 + .03 x 24 =02V

The major product of the following recation is:
0]

AN 7 NaBH

OH

@ CH}N\/\/\/\

OH

OH

10.

Ans.

11.

Ans.

12.

Ans.

13.

Ans.

The pair that contains two P-H bonds in each
of the oxoacids is :

(1) H3PO, nad H,P,05
(2) H,P,0O5 and H,P,O4
(3) H3PO3 and H5PO,
(4) H,P,0O5 nad H4;PO4
1)
The major product of the following reaction is:
CH,
(i) ag. NaOH _
(ii) CH,I -

CH,

" OH
(2

CH.

CH,
OCH,
oy
(4)

The difference in the number of unpaired
electrons of a metal ion in its high-spin and
low-spin octahedral complexes is two. The
metal ion is:

(1) Fe2+  (2) Co?*
2)

A compound of formula A,B3 has the hcp
lattice. Which atom forms the hcp lattice and

what fraction of tetrahedral voids is occupied
by the other atoms :

CH,
OH
(1)
CH,
CH,
OH
)
CH,

(3) Mn2+  (4) Ni2+

(1) hcp lattice-A, — Tetrachedral voids-B

(2) hep lattice-B, - Tetrachedral voids-A

(3) hep lattice-B, Tetrachedral voids-A

P owin wlikr wiN

(4) hep lattice-A 3 Tetrachedral voids-B
(2)
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Sol. A,B, has HCP lattice

th
If A form HCP, then % of THV must

occupied by B to form A_B,

il .
If B form HCP, then 3 of THV must occupied

by A to form A,B,

14. Thereaction that is NOT involved in the ozone

layer depletion mechanism is the stratosphere
is:

(1) HOCI(g) —™—>OH(g) + CI(g)

(2) CF,Cly(g) —*>Cl(g) + CF,CI(g)

(3) CH, + 205 — 3CH,= O + 3H,0P

(4) cI10(g)+0(g) - CI(g) +O,(g)

Ans.

(3
15. The process with negative entropy change is :
(1) Dissolution of iodine in water

(2) Synthesis of ammonia from N, and H,

(3) Dissolution of CaSO,(s) to CaO(s) and
SO4(9)

(4) Subimation of dry ice
Ans. (2)

Sol. N,(g) + 3H,(9) = 2NH/(9) ; An, <0

16.

CH

Ans.

17.

Ans.

CH,
o\g/
Ko : :OH

The major product of the following reaction is:

(1) dil. HCl/A
(i1) (COOH),/
Polymerisation

Lo o
o) O ﬂ-l
M @i Ho n
OCOCH,
Lo o
¢ O ﬁ—l
o8
OCH

Lo o]
e

OH

(4) %O\@Z: HOK} n

(2)

3)

3

A reaction of cobalt(lll) chloride and
ethylenediamine in a 1 : 2 mole ratio generates
two isomeric products A (violet coloured) B
(green coloured). A can show optid actively,
B is optically inactive. What type of isomers
does A and B represent ?

(1) Geometrical isomers

(2) lonisation isomers]

(3) Coordination isomers

(4) Linkage isomers
1)

WP collegebatch con

91



JEE (Main) Examination-2019/Evening Session/10-01-2019

18.

Ans.

19.

Ans.

20.

Ans.

21.

Ans.

4

The major product obtained in the following
reaction is:

COEL N a0ENA
_—
0.0
6]
0
(1) CI(_\E/COzEt
0
2 : :
CO,Ft
_0
©) : :
CO,Et
0
(4) O/ZV(/COZE‘L

4)

Which of the following tests cannot be used for
identifying amino acids ?

(1) Biuret test (2) Xanthoproteic test
(3) Barfoed test (4) Ninhydrin test
3

What is the [IUPAC name of the following
compound ?

(1) 3-Bromo-1, 2-dimethylbut-1-ene]

(2) 4-Bromo-3-methylpent-2-ene

(3) 2-Bromo-3-methylpent-3-ene

(4) 3-Bromo-3-methyl-1, 2-dimethylprop-1-ene
(2)

Which is the most suitable reagent for the
following transformation ?

(l)H
CH,~-CH=CH-CH,-CH-CH, —>

CH;—CH=CH-CH,CO,H
(1) dkaline KMnO,  (2) I,/NaOH
(3) Tallen's reagent (4) CrO,/CS,
(2)

22.

Ans.
23.

Ans.

Sol.

24.

Ans.

Sol.

The correct match between item 'I' and item 'll' is :

Item 'I' [tem '[I'
(compound) (reagent)
(A) Lysine (P) 1-naphthol
(B) Furfura (Q) ninhydrin
(C) Benzyl alcohol (R) KMnO,
(D) Styrene (S) Ceric ammonium
nitrate

(1) (A)=>(Q), (B)=(P), (C)—(S), (D)>(R)
(2) (A)~>(Q), (B)=(R), (C)—(S), (D)—~(P)
(3) (A)=>(Q), (B)=(P), (C)—(R), (D)—(S)
E‘B (A)—(R), (B)=>(P), (C)—>(Q), (D)—>(S)
In the reection of oxdate with permagenate in acidic
medium, the number of electrons involved in
producing one molecule of CO, is:
(1) 10 (2) 2 31

(3

+7 +2

2MnO, + 5C,0; +16H" —— 2Mn**
+10CO, + 8H,0

10 e trans for 10 molecules of CO, so per
molecule of CO, transfer of e is '1'
5.1g NH,SH is introduced in 3.0 L evacuated
flask at 327°C. 30% of the solid NH,SH
decomposed to NH; and H,S as gases. The K,
of the reaction at 327°C is (R = 0.082 L am
mol-1K-1, Molar mass of S = 32 g mol/01, molar
mass of N = 14g mol-1)
(1) 1 x 104 am?2
(3) 0.242 atm?

(4) 5

(2) 4.9 x 103 am2
(4) 0.242 x 10 atm?2

3)
NH,SH(s) =—=NH;(9g) + H,S(9)
n= E=.1mo|e 0 0

51
A(-1-a) Jdo Jdo
o =30% =.3

so number of moles at equilibrium
1(@1d-.3) .1x.3 Ax.3

= .07 =.03 =.03

Now use PV = nRT at equilibrium

Pua % 3 lit = (.03 + .03) x .082 x 600
Pow = -984 am
At equilibrium

P
l:)NHS = PHZS = t;td = .492

S0 K, = Py Pys=(:492) (492)
k, = .242 am?
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25. The dectrolytes usudly used in the dectroplating
of gold and dlver, respectively, are :

(1) [Au(OH),]- and [Ag(OH),]~

(2) [AU(CN),]- and [Ag Cl;]-

(3) [Au(NH3),]* and [Ag(CN),]~

(4) [AU(CN),]~ and [Ag(CN),]~

Ans. (4)

26. Elevation in the boiling point for 1 molal
solution of glucose is 2 K. The depression in
the freezing point of 2 molal solutions of
glucose in the same solvent is 2 K. The relation
between K,, and K; is:

(l) Kb =05 Kf (2) Kb =2 Kf

(3) Ky = 1.5 K; (4) Ky, = K¢
Ans. (2)
Sol. Ans.(2)

AT, imxk,

AT, ixmxk;

2 1x1xky,

2 1x2xk

k, = 2Kk,

27. An aromatic compound 'A' having molecular
formula C,HgO, on treating with aqueous
ammonia and heating forms compound 'B'. The
compound 'B' on reaction with molecular
bromine and potassium hydroxide provides
compound 'C' having molecular formula
CgH;N. The structure of 'A' is:

(1) [01
CH=CH-CHO
CHO

oI,
OH
COOH

oY

OHC
o QU
OH
Ans. (3)

28.

Ans.

Sol.

29.

Ans.

Sol.

30.

Ans.

Sol.

The ground state energy of hydrogen atom is
—13.6 €V. The energy of second excited state
He* ionin eV is:

(1) -6.04 (2) —27.2 (3)-54.4 (4)-3.4
(1)

2
(B) = (Ecnp), - =

Hn2

2
E (He*):(—13.6eV)-§—2 =—6.04eV

For an elementary chemical reaction,

dA
_kk_ll_‘ 2A, the expression for % is:
(1) 2Kkq[ALlK4[A]2 (2) kq[AlK 4[A]?
(3) 2ki[As]-2k_y[A]2  (4) kq[Aol+k 4[A]?

(3
Ans.(3)

Az

Az—Kfsz

d
AL awias1-26, a7

Haemoglobin and gold sol are examples of :

(1) negatively charged sols

(2) positively charged sols]

(3) negatively and positively charged sols,
respectively

(4) positively and negatively charged sols,
respectively

(4)

Ans.(4)

Haemoglobin —— positive sol

Ag - sol — negative sol
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TEST PAPER OF JEE(MAIN) EXAMINATION - 2019
(Held On Friday 11" JANUARY, 2019)

MATHEMATICS

TIME:9:30AMTo 12: 30 PM

0 2 3. The outcome of each of 30 items was observed;
q r
1. LeeA=|p q -r/[.ItAAT =I5 then |p| 10 items gave an outcome% —deach, 10 items
p q T |
is: gave outcome — each and the remaining
| 2
1) —
@ \/5 10 items gave outcome % + d each. If the
1
@ . . 4
variance of this outcome data is 3 then |d|
1 .
3) % equals :-
J5 2
1 (12 @ — O3 @ 2
4) ——= 2 3
(4) NG
Ans. (4)
Ans. (1) Sol. Variance is independent of origin. So we shift
Sol. A is orthogona matrix 1
R rielo |p| 1 the given data by 5
P i \/E 2 2 2
2. The area (in sg. units) of the region bounded © 10d” +10x0° +10d (072 _4
by the curve x2 = 4y and the straight line ' 30 3
X=4y -2 :-
5 =>®=2=|d =42
1) 4.  The sum of an infinite geometric series with
4 positive terms is 3 and the sum of the cubes of
2 27
(2) its terms is — . Then the common ratio of this
8 19
3 3 seriesis:
: y 3 22
o7 @ 5 @ 5
8 1
Ans. (2) 3 4 3
Ans. (3)
a
Sol. Sol. 1—=3 ..(1)
Z T
X=4y —2 & x2 =4y a’ =Z 27(1—r)3=2
=>X2=X+2=>x2-x-2=0 1-r3 19:> 1-r3 19
x=2-1 = 6r2—13r+6=0
(x+2 X j 9 2
—_———— = — r e
So, ’ 3 = 3 ajfl<1
1
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5.

Ans.

Sol.

Ans.

Sol.

Let 3=1+2j+4k, b=1i+Aj+ 4k and
¢ =2i+4j+ (> -1k be coplanar vectors.

Then the non-zero vector a x ¢ IS :

(1) —14i - 5] (2) -10i - 5]
(3) -10i + 5] (4) —14i + 5]
3)
[a b ¢]=0

1 2 4

1 A 4 |=0
=

2 4 A*-

> A-2A2-9) +18=0
=>AMA-2)-9r-2) =0
>A-=-3)(r+3)(A,—-2=0

=>A1r=23 -3

So, L =2 (as g is pardlel to ¢ for A = £3)

ik
Hence ax ¢=|1 2 4

2 4 3
=-10i +5]

1. ’ +1y .
-et (_2 _glj B X27ly (i=+/~1) , where x

and y are rea numbers, then y — x equals :
(1) -85 (2) 85

(3) 91 (4) 91

4)

.\3 .
QQ_Lj:_ﬁﬁii
3 27

_ —198-107i _x+iy
27 27

Hence, y — x = 198 — 107 = 91

7.

Ans.

Sol.

Ans.

Sol.

-1,-2<x<0

x*—1,0<x <2 ad

Let f(X)={

g(x) =|f(x)| + £(Ix]). Then, in the interval
(-2, 2),qgis:-

(1) differentiable at all points

(2) not differentiable at two points

(3) not continuous

(4) not differentiable at one point

(4)

1 , —2<x<0
[f(¥)|=41-x* , 0<x<1
x?-1 1<x<2

and f(X]) = x2 -1, X € [-2, 2]

X2 , xe[-2,0)
Hence g(x) = 0 , Xe[0,1
20x*-1) , xe[12]

It is not differentiable at x = 1

Let f : R — R be defined by f(x) = —
1+x

X € R. Then the range of f is:
s[4
() 2’2

(4 R-[-11]

(1) 1, 1) - {0}

11
o))
()

f(0) =0 & f(x) is odd.
Further, if x > 0 then

1 1
F(x) = e(a—}
wel U2

X

Hence, f(X)e [—% %}
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Ans.

Sol.

10.

Ans.

Sol.

11.

Ans.

Sol.

JEE (Main) Examination-2019/ Morning Session/ 11-01-2019

The sum of the real values of x for which the
middle term in the binomial expansion of

3 8
(X— + 3} equals 5670 is :

3 X
(1) 6 (2 8 (30 (4) 4
()
12

X 81
Ty =°C, ——x— =5670

81 x*
= 70x8 = 5670
= x=+3
The value of r for which
20C, 0C, + 20C,_; 20C, + 2C,_,20C, + .... 20C,20C,
is maximum, is
(1) 20 (2) 15
3) 11 (4) 10

(1)

Given sum = coefficient of x' in the expansion
of (1 + x)2(1 + x)20,

which is equal to 40C,

It is maximum when r = 20

Let &, &, ..., ao beaG.P. If A 25, then
a'1
— equals
a'5
(1) 2(5?) (2) 4(5?)
(3) 54 (4) 58
(3)
ay, &, .y a are in G.P,,
Let the common ratio be r
r?
=25, A -5 oo g
1
3 _ar_ i_w
=21 =r'=
a ar

Ans.

Sol.

Ifj\/—dx—A(x)(\/:) +C, for

a suitable chosen integer m and a function
A(x), where C is a constant of integration then
(A(X))™ equals :

M 35 @ 37

@) 575

@
de A WI) v c

IXI,/
dx’

1 dad -2
—-1=t —_— =
Put 2 = TV

Case-1x=>0
£3/2

——J‘\/i t dt = —?+C

101 3/2
-39

=)

3 +C

1
AX)=———
(x) 3

m (1 3:_ 1
(A" =[] ==

7x°

andm =3

Casell x<0

(Vimx2)’

We get 28 +C
1
A(X) = —3X3 , m=3
-1
AX))" =
(A" =
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13. In atriangle, the sum of lengths of two sides
is X and the product of the lengths of the same
two sidesisy. If x2—c2 =y, wherecisthelength
of the third side of the triangle, then the
circumradius of the triangle is:

1L 2i 3E 4é
WpE @F @3 @3y
Ans. (2)
Sol. Givena+b=x and ab=y

Ifx2—c2=y = (a+h)2—c2=ab

> a&+b2-c2=-b

a®+b’-c® 1
> —FV—=—"=

2ab 2
1
cosC=-=
= 2

27
sc=2"
= 3

. cC
2sinC

R

wlo

)
14. The value of the integra S X dx

HEE
J— +7
Llm 2

(where [x] denotes the grestest integer less than
20Cr or equal to x) is:

Q4 (2) 4 —sin4
(3) sin4 40
Ans. (4)
2 sin®x
Sol I—L[X} 1 dx
N +7
n] 2
sin’x  sin?(—x)

Il
O —N

15.

Ans.

Sol.

16.

Ans.

Sol.

17.

Ans.

Sol.

If the system of linear equations
2X+2y+3z=a

3X—-y+5z=Db

XxX-3y+2z=c

where a, b, ¢ are non-zero real numbers, has
more then one solution, then :
QBDb-c-a=0 (2a+tb+c=0
B b+c—-a=0 4 b-c+a=0
1)

P,:2x+2y+3z=a

P, :3x-y+5z2=D

P;:x—-3y+2z=c

We find

PL+P;=P,=a+c=b

A sguare is inscribed inthe circle

X2 +y2—6x + 8y — 103 = O with its sides parallel
to the corrdinate axes. Then the distance of the
vertex of this square which is nearest to the
origin is :-

(1) 13 2 V137
(3) 6 (4) J41

(4)

R=+/9+16+103 =82

OA =13 %—5,4 s
OB =+/265

OC=+/137 (X

OD =+/41 (-5-12) (11,-12)

|
Let f (x) = E(Smk X + cos*x) fork =1, 2,

3, .... Then for all x € R, the value of
f4(X) — fg(x) is equal to :-

I A N |
W5 @5 @7 @5

(4)
fa(x) = fo(X)

=%(sin4x+cos“x)—%(sin6 X +cos x)

:1(1—£sin2 2xj —1(1—§si n? ZXJ _1
4 2 6 4 12
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18. Let [x] denote the greatest integer less than or | Ans. (2, 4)
equal to x. Then :- Sol. Let the equation of plane be
—0)+h(y+1) +cz-0)=0
. ‘[an(nsin2 x)+(|x|—sin(x[x]))2 alx ) 4 ) + oz )
1123 & It passes through (0,0,1) then
b+c=0 (1)
(1) equals &
(2) equals 0 Now cos = X0 +b(@)+c(-1)
2 2 2
(3) equals m + 1 V2 +b?+c
(4) does not exist = a&=-2bcand b=-
Ans. (4) we get a2 = 2c?
) . 2 = a:i\/EC
Sol. RH.L. = lim 2rsn X)+(|§| sin(x(x)))
x>0 X = direction ratio (a, b, ¢) = (\/E -1 1) or
o+ =0
(asx —> 0 = [X] ) (\/E,:L—l)
— lim tan(rsin®x) + x? 20. If xlogglog, X) — X2 + y2 = 4(y > 0), then dy/dx
T x50 X2 ax=eisequd to:
lim —tan(nsinzx)+1 n+1 v \/46;72
- = e
x-0" (rsin?x)
@ (1+2e)
;2 _ o2 S
LHL = lim tan(csin x)+2( X+Sinx) 2[4 + o2
X—0" X
(2e -1)
(asx > 0= [x] =-1) B) —/—
244+ ¢
_tan(nsin®x) nsin®x sinx )’
lim — —— | l+—| == 1+ 2e)
x-0+  eIN® X X X 4) 77—
4 +¢’
RH.L. = L.H.L.
Ans. (3)
19. The direction ratios of normal to the plane Sol. Differentiai ith ot t
through the points (0, -1, 0) and (0, 0, 1) and - DifTerentigling with resp 0%
11 dy
making an anlge g with the plane y—z+5=0 are; X'E';-" (n(fnx) - 2x + 2y.& =0
at x = e we get
1)243,1, -1
. 1-2eroy® o Y21
22 V2,2 ax  odx 2y
= ﬂ=—2 as y(e) =VA4+¢€°
4 V2,1, 1 dx  24+e
5
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21.

Ans.

Sol.

22.

Ans.
Sol.

Thestraight line x + 2y = 1 meets the coordinate
axes a A and B. A circle is drawn through A,
B and the origin. Then the sum of
perpendicular distances from A and B on the
tangent to the circle at the origin is:

5

5
(1) e

5

5
(2 >

3 25

4 45
)

0,1/2)
B

Equation of circle

1
(x =1)(x-0) + (y—O)(y—Ej =0

y _
=>X2+y2-x—-==0
Y 2

Equation of tangent of originis2x +y =0
2 1

5 25

_4+1 45

25 2
If gisfaseand p A q<> 1 istrue, then which
one of the following statements is a tautology?

(D) (pvr)>(pAr)

(@ pvr

@) par

@@ Arr)—> (Vi)

(4)

GivenqgisFand (pA Q)< risT

= p A qis F which implies that r is F
= gisFandrisF

= (pAar)isadwaysF

=P Ar)—>(pVvr)istautology.

li+10,=

23.

Ans.

Sol.

If y(x) isthe solution of the differential equation

ﬂ+(2x+ljy:ezx,x>0,

dx X

1 _
where y(1) = Ee ’ then :

(1) y(x) is decreasing in (0, 1)
(2) y(x) is decreasing in G lj

log 2
(3) y(log, 2) =%
(4) y(log,2) = log, 4
2)

ﬂ+(2x+1jy o2
dx X

|.F. = eI(ZXXJfl] o — ej(b%jdx _ a2X+inx 2x.
So, y(xe*™)= I e X xe®+C

- xye* :Ix dx+C

= 2xye> = x2 + 2C
1
It passess through | 1, Ee wegetC=0

xe X

2

y:

- ﬂ:%eﬂ(_zﬂn

dx

1
= f(x) is decreasing in (5, 1)

log, 2)e 2%
y(logez):(Og )2

1
==log.?2
8 e
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24,

Ans.
Sol.

25.

Ans.
Sol.

26.

Ans.
Sol.

JEE (Main) Examination-2019/ Morning Session/ 11-01-2019

The maximum value of the function
f(x) = 3x3 — 18x2 + 27x — 40 on the set

S={xeR:x2 +30£11x} is:

(1) 122 (2) —222

(3) —122 (4) 222

(1)

S={xeR, x2+30-11x < 0}

={xeR, 5<x<6}

Now f(x) = 3x3 — 18x2 + 27x — 40

= f'(x) = 9(x — )(x — 3),

which is positive in [5, 6]

= f(X) increasing in [5, 6]

Hence maximum value = f(6) = 122

If one real root of the quadratic equation
81x2 + kx + 256 = 0 is cube of the other root,
then a value of k is
(1) -81 (2) 100

(3)
81x2+ kx +256=0; X = qa, o3

(3) =300 (4) 144

= a4:@ = o=+t—
81 3
k 3 100
——=ota =ft—
Now 81 27
= k = +300

Two circles with equal radii are intersecting at
the points (0, 1) and (0, —1). The tangent at the
point (O, 1) to one of the circles passes through
the centre of the other circle. Then the distance
between the centres of these circles is :

2 2

(4) 2

(1)1

3) 242

(4)
In AAPO *

2
(—\grj +12 =12

r=v2

So distance between centres = /21 = 2

=

27.

Ans.

Sol.

28.

Ans.

Sol.

Equation of a common tangent to the parabola
y2 = 4x and the hyperbole xy = 2 is:

D x+2y+4=0
2QQx—-2y+4=0
B x+y+1=0

4 4x+2y+1=0

(1)
Let the equation of tangent to parabola

1
y2 = 4x be Y =MX+—
m
It is also a tangent to hyperbola xy = 2

= x(mx+ij =2
m

X
— X’m+—-2=0
m

D=0 m=—2
=0 >

Sotangent is2y + x +4=0

-3 y+2 z-1
-1 3
and aso containing its projection on the plane

The plane containing theline X

2x + 3y — z = 5, contains which one of the
following points ?
(1) (2,0,-2

(3) (0, -2, 2)

(1)

The normal vector of required plane

(2i —j+3Kk)x(2i +3j—k)

(2 (=2, 22
(4) (2,20

—8?+8]+8IA<

So, direction ratio of normal is (-1, 1, 1)
So required plane is
x-3)+(y+2+(z-1)=0

= X+y+z+4=0

Which is satisfied by (2, 0, —2)
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29.

Ans.
Sol.

If tangents are drawn to the elipse

X2 + 2y2 = 2 a al points on the ellipse other
than its four vertices then the mid points of the
tangents intercepted betwen the coordinate
axes lie on the curve :

X2 y2 X2 y2
1) —+—=1 ) —+—=1
@D 2 4 @ 4 2
(3) 2x? 4y2 (4) 4x* 2y2

(3)

Equation of general tangent on ellipse

X N y
asecO bcosecO
az\/é, b=1

X y 1

= + =
J2'seco  cosech
Let the midpoint be (h, k)

J2seco 1
h=2X2722 Cc0oSO = ——
= J2h
cosecH . 1
Kk=— Sng=—
and 2 = 2k

* Sin20 + cos?0 = 1

IR Y
= on? 4K

1 1

B ]
= 2 ay?

30.

Ans.

Sol.

Two integers are selected at random from the
set {1, 2,...., 11}. Given that the sum of selected
numbers is even, the conditional probability
that both the numbers are even is:

| N

(1)

N | =

(2)

W | W

3)

(4)

(1)
Since sum of two numbers is even so either

both are odd or both are even. Hence number
of elements in reduced samples space

= SCZ + GCZ

5

so required probability = ﬁ
2T Lo
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TEST PAPER OF JEE(MAIN) EXAMINATION - 2019
(Held On Friday 11" JANUARY, 2019)
PHYSICS

TIME:9:30AM To 12: 30 PM

1. A body is projected at t = 0 with a velocity
10 ms-1 at an angle of 60° with the horizontal.
The radius of curvature of its trajectory at
t = 1s is R. Neglecting air resistance and taking
acceleration due to gravity g = 10 ms=2, the
value of R is :

(I)2.5m (2) 10.3 m
(3) 2.8 m 4)5.1 m
Ans. (3)
10m/s 5
Sol. v

(10—%‘@ )

v, = 10cos60° = 5 m/s
vy, = 10c0s30° = 53 m/s
velocity after t = 1 sec.

v, =5 m/s

vy = ‘(5\/5—10)‘m/s= 10 - 543

v? Vi+VE 25+4100+75-100~/3
a,=— = R= =
R a 10cos6

n
n

tan9=@=2—\/§ = 0=15°

100(2-+3)
R=——___72=-28m
10cosl5

2. A particle is moving along a circular path with
a constant speed of 10 ms-!. What is the
magnitude of the change is velocity of the
particle, when it moves through an angle of 60°
around the centre of the circle?

(1) zero (2) 10 m/s
(3) 10v3 m/s 4 102 m/s
Ans. (2)

Sol.

Ans.

Sol.

Ans.

|AV|=\/V12 +V3 +2V,v, cos(n—0)

.6 < |-|v
=2vs1n5 s1nce[|V1|=|Vz|]

= (2 x 10) x sin(30°)

=10 m/s

A hydrogen atom, initially in the ground state
is excited by absorbing a photon of wavelength
980A. The radius of the atom in the excited
state, it terms of Bohr radius aj, will be :

(h, = 12500 eV — A)
(1) 93, (2) 254,
4)

(3) 4a, (4) 164,

12500
Energy of photon = W=12.756V

Electron will excite to n= 4
Since 'R' oc n2

Radius of atom will be 16a,
A liquid of density p is coming out of a hose
pipe of radius a with horizontal speed v and hits
a mesh. 50% of the liquid passes through the
mesh unaffected. 25%
momentum and 25% comes back with the
same speed. The resultant pressure on the mesh

looses all of its

will be :

(1) pv2 2) %pvz
3 Lov 4 Lov
(3) 5P ) P
)
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Sol.

Ans.

Sol.

Momentum per second carried by liquid per
second is pav?

1
net force due to reflected liquid = 2{1 PaVZ}
o 1 2
net force due to stopped liquid = 1 pav
3 .2
Total force = Z pav

2
net pressure = ZpV

An electromagnetic wave of intensity 50 Wm-2
enters in a medium of refractive index 'n'
without any loss. The ratio of the magnitudes
of electrric fields, and the ratio of the
magnitudes of magnetic fields of the wave
before and after entering into the medium are
respectively, given by :

o (F%)

V= __ [For transparent medium . =]
NS

1 1
E €y E(Z)C = intensity = E €y kEZV

E;C=kE’v

Ans.

Sol.

2 2
E, kW nm E_ g5
E> C n E
similarly

B;,C B>V B, 1

Jn

An amplitude modulated signal is given by
V(t) = 10[1 + 0.3cos(2.2 x 104)]sin(5.5 x 105t).
Here t is in seconds. The sideband frequencies
(in kHz) are, [Given © = 22/7]

(1) 1785 and 1715

(2) 892.5 and 857.5

(3) 89.25 and 85.75

(4) 178.5 smf 171.5

3

=—=
21y 2m B

V(t)=10+%[2cosAsinB]
3. .
=10+§[s1n(A+B)—s1n(A—B)]

=10+§[sin(57.2><104t)—sin(52.8><104t)]
o, = 57.2 x 104 = 2xf,
_572x10"
2[22j
7

= 91KHz

f, =9.1x10*

_52.8x10*
2><[22j
7

= 84KHz

f,

Side band frequency are

52.8x10*
f=f,—f, =~ ~ 8500 kHz
Y
57.2x10*
f,=f, +f, = ———~ 90.00 kHz
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7. The force of interaction between two atoms is

2

given by oncBexp(— X
okt

J; where X is the

distance, k is the Boltzmann constant and T is
temperature and o and 3 are two constants. The
dimension of B is :
(1) M2L2T-2
(2) M2LT+
(3) MOL2T-4
(4) MLT-2
Ans. (2)

Sol. F:aBe[aIﬁ“]

2
{ X i| — MOLOTO
aKT

L2
[a]ML T
= [0] = M-1T2
[F] = [o] [B]
MLT-2 = M-IT2[$3]
= [B] = M2LT+#
8.  The charges Q + q and +q are placed at the

— MOLOTO

vertices of a right-angle isosceles triangle as
shown below. The net electrostatic energy of
the configuration is zero, it the value of Q is:

Q

(D N (2) —2q
—-q
Ol ) +q
Ans. (1)
Sol. U= K{i +%+3qu}=0

9.

ceded]
a\2
2 ’ 2

= Q=7
\/E‘i‘l +q a +q
In the circuit shown,

——

the switch S, is closed at time t = 0 and the
switch S, is kept open. At some later time (t,),
the switch S, is opened and S, is closed. The
behavious of the current I as a function of time
't'" is given by :

14 14
(1) @) /\

T4 T4

(3) 4)

v
v

Ans. (2)

Sol.

From time t =0 to t = t,, growth of current takes
place and after that decay of current takes place.

most appropriate is (2)

WP collegebatch con

104



JEE (Main) Examination-2019/Morning Session/11-01-2019

10.

Ans.

Sol.

11.

Ans.

Sol.

Equation of travelling wave on a stretched string
of linear density 5 g/m is y = 0.03 sin(450 t — 9x)
where distance and time are measured is SI
units. The tension in the string is :

() ION (2)125N 3)75N 45N
(2

y = 0.03 sin(450 t — 9x)

v=2-M0 _somss

k 9
V=F:> T 2500
TR

= T =2500 x5 x 103

=125N

An equilateral triangle ABC is cut from a thin
solid sheet of wood. (see figure) D, E and F are
the mid-points of its sides as shown and G is
the centre of the triangle. The moment of inertia
of the triangle about an axis passing through
G and perpendicular to the plane of the triangle
is Ij. It the smaller triangle DEF is removed
from ABC, the moment of inertia of the
remaining figure about the same axis is I. Then:

A
D E
B F C

9 3
(D) 16 () 40

| 15
(3) 4 “4) 16
)]

Suppose M is mass and a is side of larger

a
triangle, then T and ) will be mass and side

length of smaller triangle.

)
Iremoved — 4 2

I M (a)

original

12.

Ans.

Sol.

13.

Ans.

Sol.

14.

Ans.

Sol.

I

I =2
removed 16
I, 151
=], -9 "0
50 1= 16" 16

There are two long co-axial solenoids of same
length /. the inner and outer coils have radii r,
and r, and number of turns per unit length n; and
n, respectively. The rate of mutual inductance
to the self-inductance of the inner-coil is :

2

N . T
Wy @y @Oy @y
C))
M=y nn,nr
L=p,n;
- M_n

L n

A rigid diatomic ideal gas undergoes an
adiabatic process at room temperature,. The
relation between temperature and volume of
this process is TV* = constant, then x is :

1 3 @) 3 G3) 3 @ 5
(2)
For adiabatic process : TV¥-! = constant
. . 7
For diatomic process : y—1 = g—l
2
SX=—
5

The gas mixture constists of 3 moles of oxygen
and 5 moles of argon at temperature T.
Considering only translational and rotational
modes, the total inernal energy of the system is:
(1) 12 RT (2) 20 RT (3) I5 RT (4) 4 RT
(€))

f f
U =ElanT +52n2RT
5

T2
U = I5RT

(3RT)+%><5RT
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15.

Ans.

Sol.

16.

Ans.

Sol.

17.
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In a Young's double slit experiment, the path
different, at a certain point on the screen,

between two interfering waves is gth of

wavelength. The ratio of the intensity at this
point to that at the centre of a brigth fringe is

close to :
(1) 0.94 (2) 0.74 (3) 0.85 (4) 0.80
3)
Ax =&
8
Ap= (27‘[)&:E
A8 4

If the deBronglie wavelenght of an electron is
equal to 103 times the wavelength of a photon
of frequency 6 x 1014 Hz, then the speed of
electron is equal to :

(Speed of light = 3 x 108 m/s

Planck's constant = 6.63 x 1034 J.s

Mass of electron = 9.1 x 10-3! kg)

(1) 1.45 x 106 m/s (2) 1.7 x 105 m/s

(3) 1.8 x 10 m/s (4) 1.1 x 10 m/s

1)

8
L=10_3 3%x10
mv 6x10"

_6.63x107*x6x10"
9.1x107' x3x10°

v =145 x 100 m/s

A slob is subjected to two forces 131 and 132 of
same magnitude F as shown in the figure. Force

Fz is in XY-plane while force F, acts along z-axis

at the point (2?+33). The moment of these

forces about point O will be :

Ans.

Sol.

18.

—1—»p T
N’TJJ
v
<

6m
(1) (31—23—312)F 2) (31+2}+312)F
(3)(3i+2j—3E)F
)]

Torque for F; force

@) (31-2j+3Kk)F

- F/ » F\/g A
ki =5(‘1)+T(‘J)

i =0i+6]
:EFI ZﬁXE = 3Fk

Torque for F, force

— A

E =Fk
£ =2i+3]

T, =ixF, = 3Fi+2F(-j)

- 3Fi+2F(—j)+3F(ﬁ)

A satellite is revolving in a circular orbit at a
height h from the earth surface, such that h << R
where R is the radius of the earth. Assuming
that the effect of earth's atmosphere can be
neglected the minimum increase in the speed
requried so that the satellite could escapte from
the gravitational field of earth is :

(1) VeR(V2-1)

(2) J2¢R
3) JeR

R
w5
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Ans. (1)

Sol. vy = \g(R+h) = /eR
Ve = «/2g(R+h)’-\/2g_R
AV=Ve—V0=(\/§—1)\/g7R

19. In an experiment electrons are accelerated,
from rest, by applying a voltage of 500 V.
Calculate the radius of the path if a magnetic
field 100 mT is then applied.

[Charge of the electron = 1.6 x 10-19 C
Mass of the electron = 9.1 x 10-3! kg]

(1)7.5 x 104 m 2) 7.5 x 103 m
3)7.5m 4)75 %102 m
Ans. (1)
\/2mk \/2meAv
Sol. r= =
eB eB
=31
2m \/2><9.1><1_(?9 (500)
r= e _ 1.6x10
B 100x107°
9.1 _10
—x10
r= V0.16 = ix104=7.5x104
10—1 .4

20. A particle undergoing simple harmonic motion
has time dependent displacement given by

. Tt
X(t) = As1n% . The ratio of kinetic to potential
energy of this particle at t = 210 s will be :
1
1) 2 @3 (3)3 41

Ans. (3)

1
Sol. k = EmcozA2 cos’ ot

1 )
= EmcozA2 sin’ ot

Ezcot2 ot = cot21(210) = 1
U 90 3

Hence ratio is 3 (most appropriate)

21.

Ans.

Sol.

22,

Ans.

Sol.

Ice at —20° C os added tp 50 g of water at 40°C.
When the temperature of the mixture reaches 0°C,
it is found that 20 g of ice is still unmelted. The
amount of ice added to the water was close to
(Specific heat of water = 4.2 J/g/°C)
Specific heat of Ice = 2.1 J/g/°C
Heat of fusion of water at 0°C = 334 J/g)
(1) 50 g (2) 40 g
(3)60 g (4) 100 g
(2)
Let amount of ice is m gm.
According to principal of calorimeter
heat taken by ice = heat given by water
520 x 2.1 xm + (m - 20) x 334
=50 x 4.2 x40

376 m = 8400 + 6680

m = 40.1
*. correct answer is (2)
In the figure shown below, the charge on the left
plate of the 10 uF capacitor is —30 pC. ?The charge
on the right plate of the 6 uF capacitor is :

6pF

— —

10OuF 2uF

4uF

(1) —18 pC (2) =12 pC
(3) +12 puC (4) +18 pC
€))

6uF
3OHC _ T+
— —
+ _ 4 -+
1OuF 2uF
4uF

6uF & 4uF are in parallel & total charge on this
combination is 30 pC

.. Charge on 6uF capacitor = 6 x30
6+4

Since charge is asked on right plate therefore

is +18uC

Correct answer is (4)
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23.

> —
N—

Ans.

Sol.

24.
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In the given circuit the current through Zener
Diode is close to :

R.£500 Q

RZ1500 Q /%—/ V=10V 3R,
(1) 6.0 mA (2) 4.0 mA
(3) 6.7 mA (4) 0.0 mA

C))
Since voltage across zener diode must be less
than 10V therefore it will not work in
breakdown region, & its resistance will be
infinite & current through it = 0
*. correct answer is (4)
The variation of refractive index of a crown
glass thin prism with wavelength of the incident
light is shown. Which of the following graphs
is the correct one, if D, is the angle of
minimum deviation?

1.535 +

1.530 +
1.525 +
1.520 A

1.515

1.510 I I I — A(nm)
400 500 600 700

D

m

Y]

NS

I I I +—> A(nm)
400 500 600 700

m

2)

I I I +—> A(nm)
400 500 600 700

Ans.

Sol.

25.

Ans.

Sol.

3)

“)

(2)

m

} } } — A(nm)
400 500 600 700

m

—

I I I +—> A(nm)
400 500 600 700

Since D, = (u — DA
& on increasing the wavelength, p decreases

& hence D, decreases. Therefore correct

answer is (2)

The resistance of the meter bridge AB is given
figure is 4Q). With a cell of emf € = 0.5 V and
rheostat resistance Ry, = 2 Q the null point is

obtained at some point J. When the cell is replaced

by another one of emf € = ¢, the same null point
J is found for R, = 6 Q. The emf ¢, is;

AL

1)
3)
3)

=

m ] lJB
—h—wwv—

6V Rh
0.6 V (2) 05V
03V (4) 04V

Potential gradient with R, = 2Q
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26.

Ans.

27.

Ans.

6 4 dv

is | — |[x—=—:L =100cm
2+4) L dL

Let null point be at £ cm

6 ) 4
thus &, = 0.5V = |37 P70 (D

Now with Ry, = 62 new potential gradient is

6 4
446 XE and at null point

(25 )=

dividing equation (1) by (2) we get

-.(2)

05_10

£, 6 thus &, = 0.3

The given graph shows variation (with distance
r from centre) of :

T T

(1) Potential of a uniforrr;ly charged sphere

(2) Potential of a uniformly charged spherical
shell

(3) Electric field of uniformly charged spherical
shell

(4) Electric field of uniformly charged sphere

(2

Two equal resistance when connected in series

to a battery, consume electric power of 60 W.

If these resistances are now connected in

parallel combination to the same battery, the

electric power consumed will be :

(1) 60 W (2) 240 W
3)30wW (4) 120 W
(2)

Sol.

28.

Ans.

Sol.

In series condition, equivalent resistance is 2R

2
€

thus power consumed is 60W = R

In parallel condition, equivalent resistance is R/
2 thus new power is

2
’ €

" (R/2)

or P'=4P=240W

An object is at a distacen of 20 m from a
convex lens of focal length 0.3 m. The lens
forms an image of the object. If the object
moves away from the lens at a speed of 5 m/s,
the speed and direction of the image will be :
(1) 0.92 x 10-3 m/s away from the lens

(2) 2.26 x 103 m/s away from the lens

(3) 1.16 x 103 m/s towards the lens

(4) 3.22 x 103 m/s towards the lens

3)

From lens equation

111

v u f
111w
v (-20) (3) 3
1. 10 1

v 3 20
1197 _ 60

v 60" 197

velocity of image wrt. to lens is given by
VL = Mo,

direction of velocity of image is same as that
of object

Vo = 5 m/s
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29.

Ans.

Sol.

JEE (Main) Examination-2019/Morning Session/11-01-2019

2
60x1
| =
Vi {197@0}”

= 1.16 x 10-3 m/s towards the lens
A body of mass 1 kg falls freely from a height
of 100 m on a platform of mass 3 kg which is
mounted on a spring having spring constant
k = 1.25 x 10 N/m. The body sticks to the
the
compression is found to be x. Given that

platform and spring's maximum
g = 10 ms-2, the value of x will be close to :
(1) 4 cm

(2) 8 cm

(3) 80 cm

(4) 40 cm

1)

Velocity of 1 kg block just before it collides

with 3kg block = /2gh =+/2000 m /s

Applying momentum conversation just before
and just after collision.

1x+/2000=4v = v = 2200 m/s

30.

initial compression of spring
1.25 x 106 x5 = 30 = x5 = 0
applying work energy theorem,
W, + W, = AKE

1
— 40 X X + Ex1.25x10"(02—x2)

=0—l><4><v2
2

solving x # 4 cm

In a Wheatstone bridge (see fig.), Resistances
P and Q are approximately equal. When
R =400 Q, the bridge is equal. When R = 400 €2,
the bridge is balanced. On inter-changing
P and Q, the value of R, for balance, is 405 Q.
The value of X is close to :

(1) 403.5 ohm
(3) 401.5 ohm

(2) 404.5 ohm
(4) 402.5 ohm

Ans. (4)
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TEST PAPER OF JEE(MAIN) EXAMINATION -2019
(Held On Friday 11" JANUARY, 2019) TIME:9:30AM To 12: 30 PM
CHEMISTRY

1. For the cell Zn(s) | Zn2+(ag) || M** (ag) | M(s),
different half cells and their standard electrode
potentials are given below :

3+ + 3+ 2+
M** (aq/ M (s) Au™(ag)/ | Ag'(eq)/ | Fe™ (aa)/ | Fe* (aq)/
Auis) | Ag(s) | Fe"(ag) | Fels)
S 1.40 0.80 0.77 -0.44
If Ej .., =-0.76V , which cathode will give a
mximum value of E_, per electron transferred ?
(1) Fes* | Fe2+ (2) Ag*/ Ag
(3) Audt/ Au (4) Fer | Fe

Ans.

(2)

2. The correct match between items-| and Il is:

[ tem-I [ tem-11
(Mixture) (Separation method)
(A) H,O : Sugar (P) Sublimation

(B)H,O: Aniline
(C)H,O: Toluene

(Q) Recrystallization

(R) Steam diistillation

(S) Differentia
extraction

(2) A-R, B-P, C-S

(4) A-Q, B-R, C-P

(1) A-Q, B-R, C-S
(3) A-S, B-R, C-P
(1)

(Mixture) (Seperation method)
H,O : Sugar= Recrystalization
H,0:Aniline = Steamdistillation
H,O : Toluene = Differential extraction

3. If areaction follows the Arrhenius equation, the

Ans.
Sol.

plot Ink vs 1 gives straight line with a
(RT)

gradient (=y) unit. The energy required to
activate the reactant is :

(1) y unit (2) =y unit
(3) YR unit (4) y/R unit
Ans. (1)

4.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

The concentration of dissolved oxygen (DO) in
cold water can go upto :

(1) 10 ppm (2) 14 ppm
(3) 16 ppm (4) 8 ppm
(1)

In cold water, dissolved oxygen (DO) can reach
a concentration upto 10 ppm
The major product of the following reaction is:

@COEt _ @NiH,
(ii)DIBAL-H
\N
CHO
H
(3) (4) @i\/g
NH,
(2)
O Iy
I
C-EB @ H/N e
O o v

Di E’AL—Hl

@@N @(/CHZI\HZ

Th correct statements among (a) to (d) regarding

H, as a fud are:

(a) It produces less pollutant than petrol

(b) A cylinder of compressed dihydrogen weighs
~ 30times morethan apetrol tank producing
the same amount of energy

(c) Dihydrogenis stored in tanks of metal alloys
like NaNig

(d) Oncombustion, values of energy rel eased per
gram of liquid dihydrogen and L PG are 50 and
142 kJ, respectively

(1) band d only

(3) b, cand d only

(2)

Option (a), (b) & (c) are correct answer

(NCERT THEORY BASED)

(2) &, b and c only
(4) aand c only
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7.  Themgor poduct of the following reaction is:

Cl
— ke
O
Cl
0o el
OH (@)
Cl OH
ORI
O (0)
Ans. (1)
Sol.

a a
Do Oege ()

|

Ho~0)

8.  Thedement that usualy does not show variable
oxidation statesis:

1V 2 Ti (3) sc (4) Cu
Ans. (3)
Sol. Usally Sc(Scandium) does not show variable
oxidation states.

Most common oxidation states of :
(i) Sc: +3
(i) V : 42, +3, +4, +5
(i) Ti:+2,+3,+4
(iv) Cu: +1, +2
9.  Anorganiccompound isestimated through Dumus
method and was found to evolve 6 moles of CO,,.

4 moles of H,0 and 1 mole of nitrogen gas. The
formula of the compound is:

10. Themajor product of the following reaction is:

COCH,
(i) KMnO,/KOH,A
(i) H,S0, (dil)

CH.
COCOOH
& O
HOOC
COOH
2
HOOC

COOH
@ O
OHC
COCH,
@ O
HOOC

Ans. (2)
T
GCH, aocH
ol @ KMo/ GHA |
' (@ HSOdl)
aoCH

11.  Amongthefollowing compoundwhich oneisfound

in RNA ?
0 NH,
CH}fJ\NH N)\/\I\
o L& ol
b n
(0] 0]
(‘\NH f‘\NMe
€ Il«&o @ W/J\\o
H Me
Ans. (3)

Sol. For the given structure
(1) CioHgN (2) CioHgN, ‘urecil' isfound in RNA
(3) CeHgN (4) CeHgN, 0
Ans. (4) NH
LA
Sol. [CiHN,] —mpe— 6CO, + 4H,0 + N, N0
I
Hence, CgHgN, H
2
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12.  Which compound(s) out of thefollowingis/are not
aromatic ?
VO QO

(A) (B) ©) (D)

(1) Cand D (2B, Cand D
(3)Aand C 4B

Ans. (2)

Sol. out of the given options only A is aromatic.
Hence (B), (C) and (D) are not aromatic

13. The correct match between Item(l) and Item(ll)
is:

Item-I Item-I1

(A) Nortehindrone (P) Anti-biotic

(B) Ofloxacin (Q) Anti-fertility

(C) Equanil (R) Hypertension
(S) Analgesics

(1) A-R, B-P, C-S (2) A-Q, B-P, C-R

(3) A-R, B-P, C-R (4 A-Q, B-R, C-S

Ans. (2)

Sol. (A) Norethindrone— Antifertility
(B) Ofloaxacin—Anti-Biotic
(C) Equanil —Hypertension (traiquilizer)

14. Heattreatment of muscular paininvolvesradiation
of wavelength of about 900 nm. Which spectral
line of H-atom is suitable for this purpose ?
[Ry =1 x 105 cm1, h=6.6 x 1034 Js,
c =3 x 108 ms1]

(1) Paschen, 5 — 3 (2) Paschen, oo — 3
(3) Lyman, 0 — 1 (4) Bamer, o — 2
Ans. (2)

15.

Ans.
16.

Ans.
Sol.

17.

Ans.

Sol.

Consider the reaction,

N2(9) + 3H,(9) —— 2NH3(9)
The equilibrium constant of the abovereactionis
Kp. If pureammoniais|eft to dissociate, the partial
pressure of ammonia at equilibrium is given by
(Assumethat Ry, <<Fq, at equilibrium)

3 1 3 1

) 32 K2 P? @ 32 K2 P?
4 16
1 1
3) K2 P? 4 K2z P?
16 4
(2)
Match the ores(Column A) with the metals
(column B) :
Column-A Column-B
Ores Metals
(I) Siderite (a) Zinc
(I Kaolinite (b) Copper
(111) Malachite (c) Iron
(IV) Calamine (d) Aluminium

(D I-b; l-c; HI-d ; IV-a
(2 I-c; ll-d; lll-a; IV-b
3 I-c; ll-d; Hl-b; IV-a
@ 1-a; llI-b ; Hl-c ; 1IV-d
3)

Siderite : FeCO,

Kaolinite: Al,(OH),Si,O5
Malachite : Cu(OH),.CuCO,

Calamine: ZnCO,

The correct order of the atomic radii of C, Cs, Al
and Sis:

(1) S<C<AI<Cs
(3) C<S<Cs <Al
(4)

(20 S<C<Cs<Al
(4 C<S<Al<Cs

In a period
E AR L

In a group (AR-Atomic radius)

AR T
Atomic radii order : C< S< Al <Cs
Atomic radius of C: 170 pm
Atomic radius of S: 180 pm
Atomic radius of Al : 184 pm
Atomic radius of Cs: 300 pm
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18.

Ans.

Sol.

19.

Ans.

Match themetals (Column ) with the coordination
compound(s) / enzyme(s) (Column I1)

Column-I Column-I11
Metals Coordination
compound(s) / Enzyme(s)
(A)Co (i) Wilkinson catalyst
(B)Zn (ii) Chlorophyll
(C) Rh (iii) Vitamin B,
(D) Mg (iv) Carbonic anhydrase

(1) A-ii ; B-i ; C-iv ; D-iii

(2) A-iii ; B-iv ; C-i ; D-ii

(3) A-iv; B-iii ; C-i ; D-ii

(4) A-i ; B-ii ; C-iii ; D-iv

(2)

(i) Wilkinson catalyst : RhCI(PPhs)4

(ii) Chlorophyll : Cs5H7,05N,Mg

(ii1) Vitamin B,,(also known as
cyanocobaamin) contain cobalt.

(iv) Carbonic anhydrase contains azinc ion.

A 10 mg effervescent tablet contianing sodium
bicarbonate and oxalic acid releases 0.25 ml of
CO, a T =298.15 K and p = 1 bar. If molar
volumeof CO, is25.0 L under such condition, what
is the percentage of sodium bicarbonate in each
tablet ? [Molar mass of NaHCO; = 84 g mol-1]

(1) 16.8 (2) 8.4
(3) 0.84 (4) 33.6
(1)

20.

Ans.

Sol.

21.

Ans.

The major product of the following reaction is:

OH
© Br, (excess)
SO.H

OH OH
Br Br Br
) @)
Br SO,H
OH OH
Br Br
(3 Br 5 @
Br SO.H
)
OH OH
Br, Br
Br,/excess + so,T
Due to Ipso attack
SOH Br

Two blocks of the same metal having same mass
and at temperature T, and T,, respectively. are
brought in contact with each other and allowed to
attainthermal equilibrium at constant pressure. The
change in entropy, AS, for this processis:

1
(T, +T5)°
T1T2

T+T, oC |
(1) ZCPIn( 4T1T2 j (2) Cp n

2
3) C.In M (4 2C,In T+ T,
4TT, 21T,

3)
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22. The chloride that CANNOT get hydrolysed is:
(1 sicl, (2) SnCl,

(3) PbCl, (4) ccl,

(4)

CCl, cannot get hydrolyzed due to the absence of
vacant orbital at carbon atom.

Ans.
Sol.

23. For the chemical reaction X ——Y , the

standard reaction Gibbs energy depends on
temperature T (in K) as :

3
AGe (in kJmol-1) = 120 — §T

The major component of the reaction mixture at
Tis:

(1) X if T=315K
(2) X if T=350K
(3) Y if T =300 K
(4) Y if T=280K
(1)

Thefreezing point of adiluted milk sampleisfound
to be—0.2°C, whileit should havebeen —0.5°C for
pure milk. How much water has been added to
pure milk to make the diluted sample ?

Ans.

24,

(1) 2 cups of water to 3 cups of pure milk
(2) 1 cup of water to 3 cups of pure milk

(3) 3 cups of water to 2 cups of pure milk
(4) 1 cup of water to 2 cups of pure milk

(3)

A solid having density of 9 x 103 kg m=3forms
face centred cubic crystals of edge length

Ans.
25.

200/2 pm. What is the molar mass of the

solid ?

(Avogadro constant = 6 x 1023 mol-L, & = 3)

(2) 0.0216 kg mol-1 (2) 0.0305 kg mol-1

(3) 0.4320 kg mol-1 (4) 0.0432 kg mol-1
Ans. (2)

26.

Ans.
Sol.

27.

Ans.
28.

Ans.
Sol.

29.

Ans.
Sol.

30.

Ans.
Sol.

AN
HOOC

Thepolymer obtained from thefollowing reactions
is:

(i) NaNO,/H{0"
(ii) Polymerisation

D)

IKe)
I H
FCHCH) AN

B 0
I

@ fo-cmy-C,

0 0
I Il H
HNC(CH,) ~C-Nt-

[ 9
occh,), 0+

NaNO
NH, 2% HOOC
H,0

3)

(4)
(2)

H
/\/\/O

HOOC
Polymerisation

{(ﬁ/\/\/"}

An example of solid sol is:

(1) Butter (2) Gem stones

(3) Paint (4) Hair cream

(2)

Peoxyacetyl nitrate (PAN), an eye irritant is
produced by :

(1) Acidrain

(3) Classical smog
(2)

Photochemical smog produce chemicals such as
formaldehyde, acrolein and peroxyacetyl nitrate
(PAN).

NaH is an example of :

(1) Electron-rich hydride (2) Molecular hydride
(3) Saline hydride (4) Metdllic hydride
3

NaH isan example of ionic hydridewhichisalso
known as saline hydride.

The amphoteric hydroxideis:

(1) Ca(OH), (2) Be(OH),

(3) Sr(OH), (4) Mg(OH),

(2)

Be(OH), is amphoteric in nature while rest all
alkalineearth metd hydroxidearebasicin nature.

(2) Photochemical smog
(4) Organic waste

5
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TEST PAPER OF JEE(MAIN) EXAMINATION - 2019
(Held On Friday 11" JANUARY, 2019) TIME:2:30PM To 5: 30 PM
MATHEMATICS

Ans.

Sol.

Ans.

Sol.

Ans.

If the point (2, o, B) lies on the plane which passes
through the points (3, 4, 2) and (7, 0, 6) and is
perpendicular to the plane 2x — 5y = 15, then 2o
— 3P is equal to :-
(s 2) 17
4)

Normal vector of plane

3) 12 @7

i j ok
=2 -5 0=—4(51+23—3f<)
4 -4 4

equation of plane is 5(x=7)+ 2y-3(z— 6) =0

5x +2y-3z2=17

Let o and B be the roots of the quadratic equation
x28in O —-x(sin®cosO+1)+cosB=0

S . D)

(0 < 0 <45, and a < B. Then ZL“ )
n=0 B

is equal to :-

| 1 N 1

(D 1—cos® 1+sin6

5 1 N 1

2 1+cos® 1-sinb

3 11

) 1—cos® 1+sin6

1 1
4)

l1+cos® 1-sin6

1)

D = (1+ sin6 co0s0)2—4sinBcosb= (1-sind cosO)?
= roots are 3 = cosecO and o = cos0

n=0 n=0 n=0

= i[an +[-%jnj=i(cose)" +3(~sin0)’

1 1
= +
1-cos® 1+sin0

Let K be the set of all real values of x where the

function f(x) = sin |x| — [x| + 2(x — 7) cos |x] is not
differentiable. Then the set K is equal to :-

(1) {m} (2) {0}
(3) ¢ (an empty set) (4) {0, =}
3)

Sol.

Ans.

Sol.

Ans.

Sol.

f(x) = sin|x|-[x| + 2(x — ®) cosx

"+ sin|x| — |x| is differentiable function at x=0
k=06

Let the length of the latus rectum of an ellipse with
its major axis along x-axis and centre at the origin,
be 8. If the distance between the foci of this ellipse

is equal to the length of its minor axis, then which
one of the following points lies on it ?

(M) (443, 243) @ (443, 242)
3) (442, 242) 4) (442.243)
@)

2b’
a

=8 and 2ae =2b

b
—-> —=¢ dl_ 2 — e2 =>e=—
a an € € \/E

—~b=42 and a=38

2 2

so equation of ellipse is —+===1
64 32

If the area of the triangle whose one vertex is at
the vertex of the parabola, y2 + 4(x — a2)=0 and
the other two vertices are the points of intersection
of the parabola and y-axis, is 250 sq. units, then
a value of 'a' is :-

(1) 545
4)

Vertex is (a2,0)

(2) (10y3 (3)5(215) (45

y2=—(x —a?) and x = 0 = (0, +2a)
. 1 2
Area of triangle is =E.4a.(a ): 250

—=a’=1250ra=5
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6.

Ans.

Sol.

Ans.

Sol.

dx

©/6 sin 2x (tan’ X + cot” X)
Afn [;]\
@) 10(4 93))
1))
@) SL—‘m [3ﬁb

T
ST

The integral I equals :-

A1
@ 2 (5
&

/4
" dx

I=
e sin 2)((tan5 X + cot’ x)

/14
1 “I tan* x sec” x dx

_2n/6m Put tan3x = t
Clopodt 1(m

%)

Let (x + 10)9+ (x —10)9 =ay + a;x + a,x2 + .....

a
+ a5y x99, for all xeR, then a_2 is equal to:-
0
(1) 12.50 (2) 12.00 (3) 12.75 (4) 12.25
“)

(10 + %)% + (10 — x)%

= ad = 2.50C21048, an = 2.1050
50

H_"G 1505
102

4,

Let a function f : (0, ) — (0, «) be defined by

1
1—— . Then f is :-

f(x) =

(1) Injectlve only

(2) Not injective but it is surjective

(3) Both injective as well as surjective
(4) Neither injective nor surjective

Ans.

Sol.

Ans.

Sol.

10.

Ans.

Sol.

(Bonus)
1- 0<x<1
f(X)=‘1—— L
X X x—1 «>1
X
y
1 \/—f(x)
X

= f(x) is not injective

but range of function is [0,00)

Remark : If co-domain is [0,%0), then f(x) will be
surjective

LetS=1{1, 2, ,20}. A subset B of S is said
to be "nice", if the sum of the elements of B is 203.

Then the probability that a randomly chosen subset
of S is "nice" is :-

War @ G  @ar
(2)
7,
1,6
2,5 P= 2%
34
1,24
. x-3 y+1 z-6
Two  lines 1 = 3 = = and
x+5 y-2 z-3, .

7 = 5 = 4 intersect at the point R. The
reflection of R in the xy-plane has coordinates :-
1) 2, 4,7 2)(2,4,7)
3)@,-4,-7 @ 2,47
3)

Pointon L; (A + 3,30 — 1, —A + 6)

Pointon L, (7p -5, -6 + 2, 4u + 3)
=>A+3=7u-5 ...(1)
3IL-1=-6p+2 L) => A =-1, p=1
point R(2,—4,7)

Reflection is (2,—4,-7)
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11. The number of functions f from {1, 2, 3, ..., 20}

onto {1,2,3, ..., 20} such that f(k) is a multiple S L[ XY i given y(1)= 1
2 1-x+y

of 3, whenever k is a multiple of 4, is :-

(1) (15)! x 6! (2) 56 x 15 1
(3) 5! x 6! (4) 65 x (15)! =5 m)=1+2=0=-1
Ans. (1) lox—
Sol. f(k)=3m(3,6,9,12,15,18) :én( yJ=2(x—l)
fork=48,12,1620  6.5.43.2 ways I-x+y
For rest numbers 15! ways —
_ : — _pn| L2XFY =2(x-1)
Total ways = 6!(15!) l+x—y
12.  Contrapositive of the statement _ 14. Let A and B be two invertible matrices of order
"If two numbers are not equal, then their squares 3 x 3. If det(ABAT) = 8 and det(AB-!) = 8, then

are not equal." is :-

-1 BT) i .
(1) If the squares of two numbers are equal, then det (BA™H BY) is equal to :

the numbers are equal. i l
(2) If the squares of two numbers are equal, then (1) 16 @ 16 ) 4 @1
the numbers are not equal. Ans. (2)
(3) If the squares of two numbers are not equal, 1
then the numbers are equal. Sol. |Al|B| =8 and H:S = |A| = 4 and |B| ==
(4) If the squares of two numbers are not equal, |B| 2
then the numbers are not equal. 1 1 1
Ans. (1) .. det(BA-1.BT) :ZXZ :E
Sol. Contrapositive of p — q is ~q = ~p x +1
13. The solution of the differential equation, 15. If .[ Px—1 dx = f(x)V2x =1+ C  \where C is a
d . . . .
qa _ (x—y)®. when y(1) = 1, is = constant of integration, then f(x) is equal to :
dx 1 1
(D) —(x+4) ) —(x+1)
log, |2=Y| = 2(y -1 3 3
(1) log, =2(y-1)
2-x 2 2
3 E(X +2) “ E(X -4
-X
2) log, 2yl X-y Ans. (1)
Sol.  \2x-1=t=2x-1=t"= 2dx =2tdt
—log Irx—y =x+y-2
&) I1-x+y | t2+1+1 .
l-x+y X dx =2 tdtz.[t 2 dt
-lo =2(x-1
4) ~log. 1+x—y‘ (x=1) J2x-1 t 2
Ans. (4) 3
d d Y =£(t2+9)+c
Sol. x—y:t:>—y= _a 2(3 6
dx dx
2x—-1+9 x+4
dt dt = e/ =2x —
:>1——=t2:>.|. 2:J.ldx 2x 1[ 5 j+c 2x 1( 3 j+c
dx 1-
x+4
1, [ﬂj=x+k =f(x)==
2 —
E 3
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16.

Ans.

Sol.

17.

Ans.

Sol.

18.

Ans.

Sol.

19.

Ans.

A bag contains 30 white balls and 10 red balls. 16
balls are drawn one by one randomly from the bag
with replacement. If X be the number of white balls

drawn, the mean of X is equal
standard deviation of X
to:-
43
(1) 4 (@) = B) 43 @32
3)
p (probability of getting white ball) = 0
q :l andn =16
4

mean :np = 162212

and standard diviation

3]
- = 1622 =3
\npq 17 V3

If in a parallelogram ABDC, the coordinates of A,
B and C are respectively (1, 2), (3, 4) and (2, 5),
then the equation of the diagonal AD is:-
MS5Sx+3y-11=0 (2)3x-5y+7=0
B)3x+5y-13=0 4 5x-3y+1=0
4)

co-ordinates of point D are (4,7)

= line ADis 5x -3y +1=0

If a hyperbola has length of its conjugate axis equal
to 5 and the distance between its foci is 13, then
the eccentricity of the hyperbola is :-

13 13 13
(12 (2 3 (3) T 4) D
)
2b = 5 and 2ae = 13
b2 = a2(e2 — 1) = 219 p
4 4
13

-6 De=—
=>a=6 I

The area (in sq. units) in the first quadrant bounded
by the parabola, y = x2 + 1, the tangent to it at the
point (2, 5) and the coordinate axes is :-

187 37

14
L5 @5 B3

3)

8
Ok

Sol.

20.

Ans.

Sol.

21.

Ans.

Sol.

i 1(5 37
Area =.([(x2 +1)dx—5(z)(5)=i

Let +/3i+ ], 1++/3] and Bi+ (1—p)]jrespectively
be the position vectors of the points A, B and C

with respect to the origin O. If the distance of C
from the bisector of the acute angle between OA

3
and OB is ﬁ , then the sum of all possible values
of B is :-

2 @1 33 4 4
(2)
Angle bisector is x —y =0
_B-(-B) _ 3

NCRNG
=[2p-1|=3
=p=2o0r—-1

a-b-c 2a 2a

If 2b b-c-a 2b

2c 2c c—a-b

=(a+b+c)(x+a+b+c)2 x#0 and
a+ b+ c=#0, then x is equal to :-
(1) (a+b+c) 2)2(a+b+c)

(3) abc (4) 2(a+ b+ ¢)
4)
a—-b-c 2a 2a

2b b-c—a 2b

2c 2c c—a—b

R, >R, +R, +R;
a+b+c a+b+c a+b+c
=| 2b b-c-a 2b

2c 2c c—a-b
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22,

Ans.

Sol.

23.

Ans.

Sol.

JEE (Main) Examination-2019/Evening Session/11-01-2019

1 0 0
=(a+b+c¢c)[2b —(a+b+c) 0
2c 2¢ c—a->b

=(a+b+c)a+b+c)?
=>x=-2@+b+¢)
LetS,=14+q+q*+....... + q» and

q+1 q+1 ? q+1 !
T =1+ —]+| —] +eee. +| ——
2 2 2

where q is a real number and q # 1.

If 101C, + 101C,.S, + ...... + 101C,1-S 100 = 0T 10
then a is equal to :-

(1) 2100 (2) 200 (3) 2% (4) 202
1)

101C, + 0IC,S, + ... + 101C5;S 100

= aT)gg

101C, + 10IC(1 + q) + 0IC5(1 + q + @?) +
..... + 0IC (1 + q + ..... + q100)

101
3]
2
(1-q)
= 0IC(1 - @) + 191C(1 - ¢?) +

..... + 1010, (1 — qlon)
1+ 101
(2]
2

= 2101 -1 = (1 + @'t - 1)

+(-(59")
ol

= o = 2100

A circle cuts a chord of length 4a on the x-axis
and passes through a point on the y-axis, distant
2b from the origin. Then the locus of the centre
of this circle, is :-

(1) A hyperbola

(3) A straight line

(2)

Let equation of circle is
x2 +y2 + 2fx + 2fy + e = 0, it passes through
(0, 2b)

=>0+4b2+2gx0+4f+c=0

=4b2+4f +c=0 ()

=2

(2) A parabola
(4) An ellipse

2 —c =4a ...(ii)

24.

Ans.

Sol.

25.

Ans.

Sol.

26.

Ans.

Sol.

g2 -c=4a=> C=(g2—4az)

Putting in equation (1)

=4b2+4f +g2-4a2=0

= x2+4y +4(b2-a2) =0, it represent a parabola.
If 19th term of a non-zero A.P. is zero, then its
(49th term) : (29th term) is :-

(H3:1 2)4:1 3)2:1 41:3
e))
a+18d=0 (D)
at+48d —18d+48d 3
a+28d —-18d+28d 1
d_
Let f(x)= X - X , xeR,
Jal+x> b’ +(d—x)

where a, b and d are non-zero real constants.

Then :-

(1) fis a decreasing function of x

(2) f is neither increasing nor decreasing
function of x

(3) f' is not a continuous function of x

(4) f is an increasing function of x

“)

d-x
f(x)=———-
) Ja? +xP \/b2+(d—x)2
2 b2
f'lx)= a =5+ -5 >0VxeR
() (a2+x2) (b2+(d—x)2)

f(x) is an increasing function.
Let z be a complex number such that

|z| + z=3 +i (wherei= ,/_] ). Then |z| is equal

to :-

5 A s
e 2) = ow s
()4 (@) 4 3) 3 ()3
4)
lzZl +z=3+1i
z =3-|7+1i
Let3-|zl=a= |zl =3 -a)
:>Z=a+i:>|z|=\/a2+l

9+a2-6a=a’+1 a=-2
=>9+a2-6a=a2+1=> 53

=>|z|=3-

[SSHINN

>
3
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27.

Ans.

Sol.

28.

28.
Sol.

All x satisfying the inequality

(cot-1 x)2—7 (cot-1 x) + 10> 0, lie in the interval:-
(1) (-0, cot 5) U (cot 4, cot 2)

(2) (cot 5, cot 4)

(3) (cot 2, x)

(4) (oo, cot 5) U (cot 2, o)

4

cot-Ix > 5,
= X < cot5, X > cot2

cot-lx < 2

b+c_c+a_a+b
11 12 13

Given for a AABC with

_ cosA cosB  cosC
usual notation. If = =
a p

, then

the ordered triad (o, B, v) has a value :-

(1) (3,4, 5) (2) (19, 7, 25)
(3) (7, 19, 25) 4) (5, 12, 13)
Ans. (3)

b+c=11A,c+a=12A,a+ b =131
=a=TA, b=6A, c=5\
(using cosine formula)

COSA =l,cosB =£,COSC =§
5 35 7

a:B:y=>7:19:25

29.

Ans.

Sol.

30.

Sol.

Let x, y be positive real numbers and m, n positive

integers. The maximum value of the expression
men .

(1+X2m) (1+y2n) 18 -

1 l 2 l 3 mrn 4) 1
Hms @7 O @
(2)

2X , ) 1 Sl
(1+x>™)(1+y™) (X”U(Y”an 4

X y

using AM > GM

xcot(4x)
x-0 gin> xcot2(2x) is equal to :-
(12 20 (3)4 )1

2
2 X tan 22x a2
X tan” 2x 4x

im ——=1lim —
x>0 tan4xsin” X *20 (tan4x 4 sin“x | ,
X X
4x
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TEST PAPER OF JEE(MAIN) EXAMINATION - 2019
(Held On Friday 11** JANUARY, 2019)
PHYSICS

TIME: 02:30PM To 05: 30 PM

Ans.

Sol.

Ans.

Sol.

A paramagnetic substance in the form of a cube
with sides 1 cm has a magnetic dipole moment
of 20 x 107° J/T when a magnetic intensity of
60 x 10° A/m is applied. Its magnetic
susceptibility is :-

(1) 23 x 1072 (2) 3.3 x 1072
(3)3.3 x 107 (4) 43 x 1072
3)

_I
AT

_ Magnetic moment

Volume
-6
IzwzzoN/m2
10
20 1
- = _—_x10
L= 60x10° 3

=033 x 103 =33 x 104

A particle of mass m is moving in a straight line
with momentum p. Starting at time t = 0, a force
F =kt acts in the same direction on the moving
particle during time interval T so that its
momentum changes from p to 3p. Here k is a
constant. The value of T is :-

p 2p 2k k

2, /— /— /— 2 /—

(D K () K (3) P 4) P
1

P _pok
dt

3.

Ans.

Sol.

Seven capacitors, each of capacitance 2 uF, are
to be connected in a configuration to obtain an

6
effective capacitance of (E) UE . Which of

the combinations, shown in figures below, will
achieve the desired value ?

3) —A&%HHHI-'

(4)-<>—<HHHI-
C))

6

C,, =—UuF
eq 13I”L

Therefore three capacitors most be in parallel

to get 6 in
1 1 1 1 1 1
—=—t—t—+—=+—=
¢, 3¢ C C C C
_3X€_6
“ 13 13
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4.  An electric field of 1000 V/m is applied to an (1) 270°C (2) 230°C
electric dipole at angle of 45°. The value of (3) 250°C (4) 200°C
electric dipole moment is 10% C.m. What is Ans. (2)
the potential energy of the electric dipole ?
(1H)-9x1072°] Sol. Al =Al,
-27
(2) =710 _29J (o, AT, = (o, AT,
B)-10x 107" 1]
-18
A E;;—ZOxIO J &ZATI
ns. o, ATZ
Sol. U=-PE
= —PE cos 60 4 T-30
= —(10-29) (103) cos 45° 3 180-30
=-0.707 x 10-26 J
=_7 x 1027 J. T=230°C
S. A simple pendulum of length 1 m is oscillating | 7, In a double-slit experiment, green light
with an angular frequency 10 rad/s. The (5303 A) falls on a double slit having a
support of the pendulum starts oscillating up separation of 19.44 pum and a width of
and down with a small angular frequency of 4.05 pm. The number of bright fringes between
. ) .
1 rad/s and an amplitude of 107" m. The relative the first and the second diffraction minima
change in the angular frequency of the is :-
pendul_131m is best given by :- (1) 09 2) 10
(1) 107 rad/s 3) 04 4 05
(2) 107" rad/s ) @
(3) 1 rad/s Ans. (4)
(4) 107 rad/s Sol. For diffraction
Ans. (1) location of 1st minime
Sol. Angular frequency of pendulum
DA T
2 y, =——=0.2469DA
o= Seff a
N ¢ : .
location of 2nd minima Y2
Ao 1 Agg P
e =1 8 2DA
o 2 g, yo=——=04938D1 Yi
1 Ag Now for interference
Ao=——x0
2 g Path difference at P.
[@, = angular frequency of support] d
‘ o4
2 D
Ao =l>< 270, x 100
2100 path difference at Q
Ao = 10-3 rad/sec.
6. Two rods A and B of identical dimensions are ﬂ =9.6A
at temperature 30°C. If A is heated upto 180°C D
and B upto T°C, then the new lengths are the So orders of maxima in between P & Q is
same. If the ratio of the coefficients of linear 5.6.7.8.9
exp an.s1on of A and B is 4 : 3, then the value So 5 bright fringes all present between P & Q.
of T is :-
2 E
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8.

Ans.

Sol.

Ans.

Sol.
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An amplitude modulated signal is plotted
below :-

AV

10V——
8V

Which one of the following best describes the
above signal ?
(1) (9 + sin (2.57 x 10° t)) sin 27 x 10*)V
(2) (9 + sin (4 x 10* 1)) sin (57 x 10°)V
(3) (1 + 9sin (2r x 10* t)) sin (2.57 x 10°)V
(4) (9 + sin 21 x 10* t)) sin (2.57 x 10°)V
4)
Analysis of graph says
(1) Amplitude varies as 8 — 10 Vor 9 = 1
(2) Two time period as

100 ps (signal wave) & 8 ps (carrier wave)

. (2nt)| . (2mt
Hence signal is {9ilsm (lﬂ sm(lJ
Tl TZ

=9 + Isin (2n x 10%) sin 2.5 x 105 t
In the circuit , the potential difference between
A and B is :-

1Q
M —A\WW {|
5Q 1Q ZIY 10Q2
X——VWA[) MW {| CNNWr*B
1Q 3V
N—W——
(Hev 21V 3)3V @2V

4)
Potential difference across AB will be equal to
battery equivalent across CD

E. E, E
pin

Vi = Veo = 11 12 13 111
_ _ _ 7+7 _

T R 1 11

Sy
3

10.

Ans.

Sol.

11.

Ans.

Sol.

12.

A 27 mW laser beam has a cross-sectional area
of 10 mm?. The magnitude of the maximum
electric field in this electromagnetic wave is
given by [Given permittivity of space
€ = 9 x 1072 SI units, Speed of light
¢ =3 x 10® m/s]:-

(1) 1 kV/m (2) 2 kV/m
3) 1.4 kV/m (4) 0.7 kV/m
3)
Intensity of EM wave is given by
P 1
- ower =—80E(2)C
Area 2
27x107° 1
:W:E Xx9Ox 10-12x E2x 3 x 108
E =2 x10° kv/m
= 1.4 kv/m

A pendulum is executing simple harmonic
motion and its maximum Kkinetic energy is K;.
If the length of the pendulum is doubled and
it performs simple harmonic motion with the
same amplitude as in the first case, its
maximum kinetic energy is K,. Then :-

K K
) K =— ) K, =—
) Bo=7 @) Bo=75
(3) K, = 2K, @ K, =K,
3)
Maximum kinetic energy at lowest point B is
given by

K = mgl (1 - cos 0)
where 0 = angular amp.

m
A

B

K, =mgy (1 — cos 0)

K, = mg(2y¢) (1 — cos 0)

K, = 2K,.

In a hydrogen like atom, when an electron
jumps from the M - shell to the L - shell, the
wavelength of emitted radiation is A. If an
electron jumps from N-shell to the L-shell, the
wavelength of emitted radiation will be :-

WP collegebatch con
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Ans.

Sol.

13.

Ans.

Sol.

27 16 20 25
—A —A —A —A
0 20 @ 25 ) 27 @) 16
3)
For M — L steel

lzK[%_%szxs
A 22 3 36

for N - L
gl ks
A 2° 4 16
7\.'=§7\.

27

If speed (V), acceleration (A) and force (F) are
considered as fundamental units, the dimension
of Young's modulus will be :-

(1) V2 A’F? (2) V*A’F
(3) V*A~F (4) V2A’F2
(2)

Now from dimension

ML

F= =

L=£.T2
M

[Y] = [F] = F1 v+ A2
[A]

14.

Ans.

Sol.

15.

Ans.

Sol.

16.

A particle moves from the point (20% + 4-03) m,

at t = 0, with an initial velocity (5.01 + 4.03) ms .

It is acted upon by a constant force which

produces a constant acceleration

(4.014— 4.03) ms™. What is the distance of the

particle from the origin at time 2 s ?

(1) 2042 m 2) 102 m
3)5m (4) 15 m
(1)

S=(5i+4j)2 +%(4i+4j)4

=101 + 8]+ 81 +8]
£ —T =18{+16]
i =20i+20j
T | =202
A monochromatic light is incident at a certain

angle on an equilateral triangular prism and
suffers minimum deviation. If the refractive

index of the material of the prism is \/5 , then

the angle of incidence is :-

(1) 30° (2) 45°
3) 90° (4) 60°
C))

i=e

L =T, =é= 30°

2
by Snell's law

o 1 3
I xsini= .3 XE_ =
i=060
A galvanometer having a resistance of 20 Q
and 30 divisions on both sides has figure of
merit 0.005 ampere/division. The resistance that
should be connected in series such that it can
be used as a voltmeter upto 15 volt, is :-
(1) 80 Q@ (2) 120 Q
3) 125 Q (4) 100 Q
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Ans. (1)
Sol. Rg =20Q

I
FOM = 5 = 0.005 A/Div.

[

I

. . 1 =
Current sentivity = CS = (0.005 j -

Ig, . = 0.005 x 30

=15x%x102=0.15
15 =0.15 [20 + R]
100 = 20 + R
R =280

17. The circuit shown below contains two ideal
diodes, each with a forward resistance of 50C2.
If the battery voltage is 6 V, the current through
the 100 Q resistance (in Amperes) is :-

| D, 1500
I/I MW

| | 75Q
< e

| 100Q
| ———W

(1) 0.027 (2) 0.020
(3) 0.030 (4) 0.036
Ans. (2)

6
300

18. When 100 g of a liquid A at 100°C is added to
50 g of a liquid B at temperature 75°C, the

Sol. 1= = 0.002 (D, is in reverse bias)

temperature of the mixture becomes 90°C. The
temperature of the mixture, if 100 g of liquid
A at 100°C is added to 50 g of liquid B at 50°C,

will be :-
(1) 80°C (2) 60°C
(3) 70°C 4) 85°C
Ans. (1)
Sol. 100 x S, x [100 — 90] = 50 x Sy x (90 — 75)
2S5, = 1.5 Sy
S, =%SB

19.

Ans.

Sol.

20.

Now, 100 x S, x [100 — T] = 50 x Sg (T — 50)

2 % (%) (100 - T) = (T - 50)

300 - 3T = 2T - 100

400 = 5T

T =80
The mass and the diameter of a planet are three
times the respective values for the Earth. The
period of oscillation of a simple pendulum on
the Earth is 2s. The period of oscillation of the
same pendulum on the planet would be :-

2
Shvee (2) 24/3s
3) gs 4) %s
@)

GM
g=

T, g

P S _ /3
.3 J; g
= Tp=2x/§s

The region between y = 0 and y = d contains

a magnetic field B=Bz.A particle of mass m
and charge q enters the region with a velocity

myv

V=vi-Ifd= 2q_B’ the acceleration of the

charged particle at the point of its emergence
at the other side is :-
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Ans.

21.

Ans.

qu(§+3\

O ()

(BONUS)

A thermometer graduated according to a linear
scale reads a value x, when in contact with
boiling water, and Xy/3 when in contact with ice.

What is the temperature of an object in 0 °C,
if this thermometer in the contact with the
object reads xy/2 ?

(1) 35 (2) 25
(3) 60 (4) 40
2)
M.P. B.P.
0°C" T°C 100°C
Xo Xo
3x
P2
X,
6

22,

Ans.

Sol.

23.

Ans.

Sol.

A string is wound around a hollow cylinder of
mass 5 kg and radius 0.5 m. If the string is now
pulled with a horizontal force of 40 N, and the
cylinder is rolling without slipping on a
horizontal surface (see figure), then the angular
acceleration of the cylinder will be (Neglect the
mass and thickness of the string) :-

7%1071\717

(1) 12 rad/s’ (2) 16 rad/s’
(3) 10 rad/s’ (4) 20 rad/s’
2)

O

40 + f = m(Ra) ..... @)

40 x R — f x R = mR2q,

40 — f = mRa

From (i) and (ii)
40

a=——n=16
mR

In a process, temperature and volume of one
mole of an ideal monoatomic gas are varied
according to the relation VT = K, where K is
a constant. In this process the temperature of
the gas is incresed by AT. The amount of heat
absorbed by gas is (R is gas constant) :

1 3
—RAT —RAT
1 3 @ 3
1 2K
—KRAT —AT
(33 @ =
1)
VT =K

PV
= V(—j=k = PV2=K
nR

R .
C= E +C, (For polytropic process)

1-2 2 2
AQ = nC AT
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24.

Ans.

Sol.

25.

Ans.

JEE (Main) Examination-2019/Evening Session/11-01-2019

R
=—xAT
2

In a photoelectric experiment, the wavelength
of the light incident on a metal is changed from
300 nm to 400 nm. The decrease in the stopping

hc
potential is close to : [? =1240nm - Vj

1) 0.5V 2) 1.0V
(3)2.0 V @15V
(2)

h_fz o+eV, L (i)
h

i_ o+ev, (i)
(1) - (i1)

he( A, = A
V_Vz_#]
= e[kl—kz

100nm

=(1240nm - V)
300nm x 400nm

=1V
A metal ball of mass 0.1 kg is heated upto
500°C and dropped into a vessel of heat
capacity 800 JK™ and containing 0.5 kg water.
The initial temperature of water and vessel is
30°C. What is the approximate percentage
increment in the temperature of the water ?
[Specific Heat Capacities of water and metal are,

respectively, 4200  Jkg'K™'  and
400 JKg'K™']

(1) 30% (2) 20%

(3) 25% 4) 15%

(2)

Sol.

26.

Ans.

Sol.

27.

0.1 x 400 x (500 —T) = 0.5 x 4200 x (T - 30)
+ 800 (T - 30)

= 40(500 - T) = (T - 30) (2100 + 800)

= 20000 - 40T = 2900 T - 30 x 2900

= 20000 + 30 x 2900 = T(2940)

T = 30.4°C

AT 6.4

A 100 = 224100
T *100="75

=20%

The magnitude of torque on a particle of mass
1kg is 2.5 Nm about the origin. If the force acting
onitis 1 N, and the distance of the particle from
the origin is 5m, the angle between the force and
the position vector is (in radians) :-

T T T T
(1) 3 () 6 (3) 7 “4) 3
(2)
25=1x5sin0

) 1
sm9—0.5—2

_r

6
In the experimental set up of metre bridge shown
in the figure, the null point is obtained at a
distance of 40 cm from A. If a 10Q resistor is
connected in series with R, the null point shifts
by 10 cm. The resistance that should be
connected in parallel with (R; + 10)Q2 such that

the null point shifts back to its initial position is

| (o)
11 \°/

(140 Q (2)60 Q2 (3)20Q (4) 30Q
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Ans.

Sol.

28.

Ans.

Sol.

(2)
R _2
R, 3 oo (1)
R, +10
R =1 = R +10=R, ..... (i1)
2
2R,
3 + 10 =R,

R2
10= = = R, =300
& R, = 20Q

30xR
30+R _2

30 3
R=60Q
A circular disc D, of mass M and radius R has
two identical discs D, and D; of the same mass
M and radius R attached rigidly at its opposite
ends (see figure). The moment of inertia of the
system about the axis OO', passing through the
centre of D, as shown in the figure, will be:-

O’
Y
D, O D,
D,
2 2 2
(1) 3MR ) EMR
2 4 2
(3) MR 4) 3 MR
@)
2 2
= MR +2[MR +MR2j
2
2 2
= MR +MR +2MR?
2 2
=3 MR?

29.

Ans.

Sol.

30.

Ans.

Sol.

A copper wire is wound on a wooden frame,
whose shape is that of an equilateral triangle.
If the linear dimension of each side of the frame
is increased by a factor of 3, keeping the
number of turns of the coil per unit length of
the frame the same, then the self inductance of
the coil :

(1) Decreases by a factor of 9\/5

(2) Increases by a factor of 3
(3) Decreases by a factor of 9
(4) Increases by a factor of 27
(2)
Total length L will remain constant
L=@3BaN (N = total turns)
and length of winding = (d) N
(d = diameter of wire)

a

self inductance = ponzAf

3 2
- uonz(fa JdN

4
ca’Noa
So self inductance will become 3 times

A particle of mass m and charge q is in an
electric and magnetic field given by
E=2i+3j: B=4j+6k.

The charged particle is shifted from the origin
to the point P(x = 1 ; y = 1) along a straight path.
The magnitude of the total work done is :-

(1) (0.35)q (2) (0.15)q
(3) 2.5)q 4) 5¢q
4)
Fﬂet =qE+q(\7xf3)
=(2qi+3q})+q(?x]§)
W=E_.S
=2q + 3q
= Sq
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TEST PAPER OF JEE(MAIN) EXAMINATION -2019
(Held On Friday 11*" JANUARY, 2019) TIME:02:30 PM To 05: 30 PM

CHEMISTRY
1.  The correct option with respect to the Pauling | Ans. (1)
electronegativity values of the elements is :- | Sol.
(1) Ga < Ge (2) Si < Al | _l(l)
G P>S (4) Te > Se (P) Tyrosine Tyr OH: CH—CH-C-OH
Ans. (1)
Sol. TI) 1|\1Hz I(I)
B C (Q) Aspartic ASP HO-C-(CH-(H-C
Al Si Acid
N
Along the period electronegativity increases (R)  Serine  Ser gﬂ(
2. The homopolymer formed from 4-hydroxy- N
butanoic acid is - (S) Lysine NH,~CH,~CH,~CH,—CH, —CH< ‘
-0 COOH
Il (A) BEster test (Q) Aspartic acid (Acidic amino
(1) —_—C(CHZ)B—O;IFH acilcjl)
(B) Carbylamine (S) Lysine [NH, group present]
B ﬁ ] (C) Phthalein dye (P) Tyrosine {Phenolic group
(2) +-0C(CH,);-0 present)
- -1 4. Taj Mahal is being slowly disfigured and
- ’ ; - discoloured. This is primarily due to :-
3 | Al (1) Water pollution (2) Global warming
©) _C(CHZ)ZC O_n (3) Soil pollution (4) Acid rain
-0 0 Ans. (4)
Sol. Taj mahal is slowely disfigured and discoloured
Il I
4 {-C(CH),C due to acid rain.
- n 5. The major product obtained in the following
Ans. (1) conversion is :-
Sol. _0
(@)
L. [ Br2(1 qu.)
Pol sation
pmstion, fCa-of, (__MeoH
OH
O
3. The correct match between Item I and Item II is
3 /O 3 /O
] Br
Item I Item 11 0 OM@
(A) | Ester test (P) | Tyr |
(B) | Carbylamine test | (Q) | Asp Br
(C) | Phthalein dye (R) | Ser 0 0
test 0 CH, /O
S) [Lys CH3—1L
(1) (A)—=(Q); (B)—(S); (CO)—>(P) X
(2) (A)—=>(R); (B)=>(Q); (O)—(P)
(3) (A)—=(Q); (B)=(S); (O)—(R)
(4) (A)—=>(R); (B)=(S); (O)—(Q) Ans. (2)
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Sol. 9. The correct match between item I and item II is
/O O
\(g Item I Item 11
OMVe (A) | Allosteric (P) | Molecule binding
@Q @;(E effect to the active site
O ') T of enzyme
(B) | Competitive | (Q) | Molecule crucial
Br inhibitor for

communication in

the body
(C) | Receptor (R) | Molecule binding
Br to a site other than

the active site of

6. The number of bridging CO ligand (s) and Co- enzyme
Co bond (s) in CO,(CO)g, respectively are :- (D) | Poison (S) | Molecule binding
to the enzyme
(1) 0 and 2 (2) 2 and 0 covalently
(3) 4 and 0 (4)2 and 1 (1) (A)>(P); (B)>(R); (C)—>(S): (D)>(Q)
Ans. (4) (2) (A)>(R); (B)->(P); (C)(S); (D)>(Q)
Sol. (3) (A)=>(P); (B)>(R); (CO)—>(Q); (D)—>(S)
co_ /CO\ _CO @) (A)>(R); (B)>(P); (CO)—>(Q); (D)—>(S)
CO— Co C0<CO Ans. (4)

co” g CO
10. The radius of the largest sphere which fits

Bridging CO are 2 and Co — Co bond is 1. properly at the centre of the edge of body
7.  In the following compound, centred cubic unit cell is : (Edge length is
® represented by 'a’) :-
@ NH, (1) 0.134 a (2) 0.027 a
{; | SNO (3) 0.067 a (4) 0.047 a
=
N Ans. (3)
©H
© Sol.
the favourable site/s for protonation is/are :- R
a=2R +71) sl
(1) (b), (c) and (d) (2) (a) C\/\/)
(3) (a) and (e) (4) (a) and (d) %:(RH) D) AL
Ans. (1)
Sol. Localised lone pair e-. a3 =4R ...(2)
8. The higher concentration of which gas in air Using (1) & (2)
can cause stiffness of flower buds ?
(1) SO, (2) NO, EZQ:
(3) CO, (4) CO 2 4
Ans. (1) 2-3 B
Sol. Due to acid rain in plants high concentration a 4 -
of SO, makes the flower buds stiff and makes
them fall. r=0.067 a
2 E
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11.

Ans.

Sol.
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Among the colloids cheese (C), milk (M) and

smoke (S), the correct combination of the

dispersed phase and dispersion medium,

respectively is :-

(1) C : solid in liquid; M : solid in liquid;
S : solid in gas

2) C:
S : gas in solid

(3) C : liquid in solid; M : liquid in solid;
S : solid in gas

(4) C : liquid in solid; M : liquid in liquid;
S : solid in gas

C))

solid in liquid; M : liquid in liquid;

Dispersed
Phase

Dispersion
Medium

Cheese

Liquid Solid

Milk

Liquid Liquid

Smoke

Solid Gas

12.

Ans.

Sol.

13.

Ans.

The reaction that does NOT define calcination is:-
(1) ZnCO; —2— ZnO + CO,

(2) Fe,0,-XH,0 L)FezO3 + XH,0

3) CaCOS-MgCOS%CaO + MgO + 2 CO,

(4)2 Cu,S +3 0, —252 Cu,0 + 2 SO,
“4)

Calcination in carried out for carbonates and
oxide ores in absence of oxygen. Roasting is
carried out mainly for sulphide ores in presence
of excess of oxygen.

The reaction,

MgO(s) + C(s)>Mg(S) + CO(g), for which A H°
=+ 491.1 kJ mol! and A S° = 198.0 JK~! mol-
I, is not feasible at 298 K. Temperature above

which reaction will be feasible is :-
(1) 1890.0 K (2) 2480.3 K
(3) 2040.5 K (4) 2380.5 K
(2)

Sol.

14.

Ans.

Sol.

15.

Ans.

Sol.

AH
Taa= 2

491.1x1000
198

2480.3 K

Given the equilibrium constant :

KC of the reaction :

Cu(s) + 2Ag*(aq) — Cu?*(aq) + 2Ag(s) is
10 x 10', calculate the E?, of this reaction at

298 K
{2.303R—I;Fat 298K = 0.059\/}

(1) 0.04736 V (2) 0.4736 V
(3) 0.4736 mV

(2)

(4) 0.04736 mV

0.059

Ecell = B}, - TlogQ

cell
At equilibrium

E°Cen - # log10"

= 0.059%8
=0.472 V
The hydride that is NOT electron deficient is:-

(1) B,H, (2) AlH,
(3) SiH, (4) GaH,
3)

(1) B,Hg : Electron deficient
(2) AlH; : Electron deficient
(3) SiH, : Electron precise

(4) GaH; : Electron deficient
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16.

Ans.

Sol.
17.

Ans.

Sol.

18.

Ans.

Sol.

The standard reaction Gibbs energy for a
chemical reaction at an absolute temperature T
is given by
AG®*=A - Bt

Where A and B are non-zero constants. Which
of the following is TRUE about this reaction ?
(1) Exothermic if B < 0
(2) Exothermic if A >0 and B <0
(3) Endothermic if A <0 and B >0
(4) Endothermic if A > 0
“4)
Theory
K,Hgl, is 40% ionised in aqueous solution. The
value of its van't Hoff factor (i) is :-
(1) 1.8 (2) 2.2 (3) 2.0 “4) 1.6
)]
For K,[Hgl,]
i=1+04 (3-1)

= 1.8
The de Broglie wavelength (L) associated with
a photoelectron varies with the frequency (v)
of the incident radiation as, [v, is thrshold
frequency] :

1

(1) hoc ﬁ (2) hoc (V_Vo)é
! 1

(3) Ao (V_Vo)i ) hoe oy

(2)

For electron

A
App = J2mKE. (de broglie wavelength)
By photoelectric effect

hv = hvy + KE
KE = hv -hv,
h

—
be \/2m x(hv—hv,)

1
(v— VO)%

App o€

19.

Ans.

Sol.

20.

Ans.

Sol.

X

21.

Ans.

The reaction 2X — B is a zeroth order reaction.
If the initial concentration of X is 0.2 M, the
half-life is 6 h. When the initial concentration
of X is 0.5 M, the time required to reach its final
concentration of 0.2 M will be :-
(1)180h 2)72h (@3)9.0h
1)

For zero order

[Agl-A] = kt

0.2 — 0.1 = kx6

(4)12.0h

1
k = 0 M/hr

1
d 0.5-0.2 = —xt
an 60

t = 18 hrs.

A compound X' on treatment with Br,/NaOH,
provided C,;HGN, which gives positive
carbylamine test. Compound 'X' is :-

(1) CH,COCH,NHCH,

(2) CH,CH,COCH,NH,

(3) CH,CH,CH,CONH,

(4) CH,CON(CH,),

3
]LC HN&CH CH,CH,-NC
NaOH 9 KOH A
Hoff mann's Carbylamine
Bromaide Reaction

degradation

Thus [X] must be aride with oen carbon more
than is amine.

Thus [X] is CH,CH,CH,CONH,

Which of the following compounds will
produce a precipitate with AgNO; ?

Br
yZ Br
M
N

Br Br

JeIa

C))

(2)
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Sol.

lBr

as it can produce aromatic cation so will
produce precipitate with AgNO,.

—>AgNO3 AgBr + @

aromatic cation

22. The relative stability of +1 oxidation state of
group 13 elements follows the order :-

() Al<Ga<Tl<In (2)Tl<In<Gac<Al
B)Al<Ga<In<Tl (4)Ga<Al<In<TI
3

Due to inert pair effect as we move down the

Ans.

Sol.
group in 13t group lower oxidation state
becomes more stable.

Al<Ga<In< T/
23.  Which of the following compounds reacts with

ethylmagnesium  bromide and also

decolourizes bromine water solution :-

CN O

declolourizes Bromin water

24.

Match the following items in column I with the
corresponding items in column II.

Column I Column I1

(@)

Portland cement
ingredient

Naz CO3 -10 H20 (P)

(ii)

Castner-Keller
process

Mg(HCO:3), Q)

(iii)

NaOH (R)

Solvay process

(iv)

Ca3A1206 (S)

Temporary
hardness

Ans.

Sol.

25.

Ans.

Sol.

(1) )—=>(C); (i)—>(B); (ii)—>(D); (iv)—>(A)
(2) )—=>(C); (i)—>(D); (11))—>(B); (iv)—>(A)
(3) ()—=>(D); (1)—>(A); (ii)—>B); (iv)—>(C)
(4) ()—>(B); (i)—>(C); (ii)—>(A); (iv)—>(D)
(2)

Na,CO,.10H,0 —> Solvay process
Mg(HCO,), — Temporary hardness
NaOH —> Castner-kellner cell

Ca;Al,04 — Portland cement

25 ml of the given HCI solution requires 30 mL
of 0.1 M sodium carbonate solution. What is
the volume of this HCI solution required to
titrate 30 mL of 0.2 M aqueous NaOH solution?

(1) 25 mL (2) 50 mL (3) 12.5 mL(4) 75 mL
eY)

HCI with Na,CO;

Eq. of HCI = Eq. of Na,CO;

25 Mx1 = 30 x0.1x2
1000

1000

6
M=—M
25

Eq of HCI = Eq. of NaOH

il><V

25

-39 o

—= 2x1
1000 1000

V =25 ml
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4 KOH, O,
A———> 2B +2H,0

(Green)
AHCLS 5 ¢+ MnO, +2 H,0
(Purple)

2 B KL 5 A +2KOH + D

In the above sequence of reactions,

26.

3 g-AHCl 4 HC1

A and D respectively, are :-
(1) KIO; and MnO,
(3) MnO, and KIO,
3)

MnO,(A)

Ans.

Sol.
(Green)

3K,MnO,(B)
(Purple)

H,0,KI

2KMnO,(C) — MoK,

4KOH.0, 2K, MnO,(B) + 2H,0

41O, JKMnO,(C) + 2H,0

(2) KI and K,MnO,
(4) KI and KMnO,

2MnO,(A) + 2KOH +

KIO,(D)

A —> MHO2
D — KIO;

27. The coordination number
K,[Th(C,0,],(OH,),] is :-

of Th

(€,05 = Oxalato)
(1) 6
(2)

C,0; (oxalato) : bidentate
H,O (aqua) :

(2) 10 (3) 14 4) 8

Ans.

Sol.

Monodentate

in

28. The major product obtained in the following

reaction is :-

Sol.
COCH CH-OH
@ LiAIH, \
CCH, €XCeSS CCH

LiAlH, will not affect C=C in this compound.

29. The major product of the following reaction
is :-

HO X (1) HCl R
(2) AICI, (Anhyd.)

Ans. (
Sol.

@
m@TCﬁ%C@?

0%

Os OH
LiAlH, 30. For the equilibrium,
X (excess)
H, — 2H,0 \ﬁHSO+ + OH-, the value of AG® at 298
K is approximately :-
o, pp <ly 1
Os_OH OH (1) =80 kJ mol~ (2) -100 kJ mol~
(3) 100 kJ mol-! (4) 80 kJ mol!
A A A 4)
(1) H @ CH, s (
NO, OH NH, OH Sol.
OH OH 2H,0 = H;0* + OH- K =104
N AG® = —RT /n K
@ o @ o 8314, 298 x n107*
NH, OH NO, OH = n
Ans. (2)
= 80 KJ/Mole
6
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TEST PAPER OF JEE(MAIN) EXAMINATION - 2019
(Held On SATURDAY 12* JANUARY., 2019) TIME: 09: 30 AM To 12: 30 PM

MATHEMATICS
1. For x >1, if (2x)&y = 4e2-2y, then | 3. Let Sbetheset of dl pointsin (—r,n) a which
2 dy the function, f(x) = min {sinx, cosx} is not
(1+log, 2x) 5 1sequal to: differentiable. Then S is a subset of which of
the following?
(1) loge2x
1 {_E n3u E}
@ xlog, 2x +log, 2 (2) 2 4 a2
X
(3) xlog2x @ { 3t _nx _n}
o0 2% log. 2 4’ 2’2" 4
xlog, 2x —log,
@ o 2-zxa
Ans. (4) 2" 4'4°2
Sol. (2X)% = 4ex-2y _
2y(n2x = (N4 + 2x — 2y (4) { 2 z}
_ X+0n2 Ans. (
1+4n2x
—3n
4
Sol. .
(L4 0n2x)— (x+ /n2) L 0 =
y'= X
(1+¢n2x)?
4.  The product of three consecutive terms of a G.P.
, [xtn2x—in2 is512. If 4 is added to each of the first and the
y'@+/n2x) = ———
X second of these terms, the three terms now
2. The sum of the distinct real values of p, for from an A.P. Then the sum of the origindl three
) AA A A aa terms of the given G.P. is
which the vectors, pi+j+k, i+pj+Kk,
o (1) 36 (2) 24
i+ j+uk are co-planer, is: (3) 32 (4) 28
(1) 2 (2) 0 (3) -1 41 Ans. (4)
Ans. (3)
Sol. Let terms are ,a,ar —->G.P
p 1 1
Sol. |1 p 1j=0 . &=5l12=a=38
Ll 8 4128 AP
r
M2 — 1)-1(u-1) + 1(1+) = O 8
U3—U—U+1+1U:0 24=?+4+8r
B —-3u+2=0 1
pB—-1-31) =0 r:z,r:;
H=1, w@+pnu-2=0 r=2 (4, 8, 16)
M= ]_, M= -2 1
sum of distinct solutions = -1 5 (16,8,4)
Sum = 28
1
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Ans.

Sol.

Ans.

Sol.

The integral Icos(logex)dx is equal to:

(where C is a constant of integration)

(2) g[si n(log, x) —cos(log, x)]+ C

) g[cos(loge x) +sin(log, X)] + C

(3) x[cos(log, x)+sin(log, x)] +C

(4) x[cos(log, x)—sin(log, x)] +C
(2)
I = .[cos(z nx)dx

| =cos(|nx).x+jsin(znx) dx
cos(/ NX)X +[sin(¢ nx).x — j cos(/ nx)dx]
I =§[sin(€ nx)+cos/nx)]+C

1+2+3+....+k
Let S, = EEr— If

5
3f+§+----+5fo=EA , then A is equal to :

(1) 303 (2) 283 (3) 156  (4) 301
1)
K+1
x =75
5
S =2A
S 1
i": K+1) _ 22+3+--+11° 5
S\ 2 4 12
11x12x23 | 5,
6 3

sosng, A =303

7.

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Let S={1,2,3, ...., 100}. The number of non-
empty subsets A of S such that the product of
elementsin A is even is :-

(1) 250(250-1) (2) 21001
(3) 250-1 (4) 250+1
1)

S={1,2,3--- 100}
= Total non empty subsets-subsets with product
of element is odd

= 2100_1_1[(250-1)]

= 2100 — 250

= 250(250_1)
If the sum of the deviations of 50 observations
from 30 is 50, then the mean of these
observation is :

(1) 50 (2) 51 (3) 30 (4) 31
“4)

50

D" (x;—30)=50

i=1

¥x, =50x30="50

2x, =50+50+30

Mean = X ==X 290x30+50 o 1o

n 50
If avariable line, 3x+4y—A=0 is such that the
two circles x2 + y2 —2x — 2y + 1 =0 and
X2+y2-18x—2y+78 = 0 are on its opposite sides,
then the set of all values of A is the interval :-

(1) [12, 21] ) (2, 17)
(3) (23, 31) (4) [13, 23]
@)

Centre of circles are opposite side of line
B+4-A)(27+4-0)<0
A-7(r-=-31)<o0

A e (7, 31)

distance from S;

3+4-Mo 1 = he(wo 2] U[(12,0]

distance from S,
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13. If the straight line, 2x-3y+17 = 0 is
27+4-)\ - perpendicular to the line passing through the
5 |- ¢ = Ae (0, 21] V[4], ) points (7, 17) and (15, B), then B equals :-
so Ae [12, 21] (1) -5 ) 35
10. A ratio of the 5t term from the beginning to 3
the 5th term from the end in the binomial 35
10 3 — 4)5
ST O (3 3 (4)
expansion O 2(3)% is: Ans. (4)
1 1 17-p 2 1
(1) 1: 4(16)2 (2 1: 2(6)3 Sol. ——mxo=-
1 1
3) 2(36)% : 1 (4) 4(36)% : 1 p=5
Ans. (4) 14. Let f and g be continuous functions on [0, &
such that f(x) = f(a—x) and g(x)+g(a—x)=4,
4
lOC (21/3)10—4( 1 j a
4 173 then | f(x)g(x)dx is equal to :-
so, - 23") _, (a5 j (9g(x)dx is eq
T5 10 1 1/3\4
C4 M (2 ) a a
(1) 4[fOdx ) 2Jfedx
11. let C; and C, be the centres of the circles 0 0
X2+y2—2x—2y—2 = 0 and x2+y2—6x—6y+14 = 0
respectively. If P and Q are the points of H H
intersection of these circles, then the area (3 _SIf(X)dX (4) If(x)dx
(in sg. units) of the quadrilateral PC,QC, is : 0 0
(1) 8 (2) 6 3) 9 4) 4 Ans. (2)
Ans. (4) a
Sol. I = [ f()g(x)dx
Sol. I =j:f(a— x)g(a— x)dx
1 I = [ 004 g(x)dx
Area= 2 x E.4=2
12. Inarandom experiment, afair dieisrolled until | = 4jaf(x)dx—l
two fours are obtained in succession. The 0
probability that the experiment will end in the
fifth throw of the die is equal to : — zzj:f(x)dx
150 175 200 225
(1) & (2) &5 3) 6 (4) 6® | 15. The maximum area (in sg. units) of a rectangle
Ans. (2) having its base on the x-axis and its other two
Sol. 4 4 vertices on the parabola, y = 12—x2 such that
_____ the rectangle lies inside the parabola, is :-
3 2
é{%@}iﬁ 207 @183 @32 (@3
6°( 6 6 6
E 3
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Ans. (3) Ans. (4)
Sol. f(a) = 2a(12 — a)2 Sol. tan-1(2x) + tan(3x) = n/4
5
(a, 12— ) = 16X

= 6x2+5x-1=0

/ (0,0) (a,0) \

x=-1or X—1
T 6
f'(@ = 2(12 - 3a?)
maximum at a = 2 el 50
maximum area = f(2) = 32 6
16. The Boolean expression 19. An ordered pair(a,) for which the system of
((pAQ)v(pv~Q)A(~par~Q) isequivaentto: linear equations
(A+a)x + By+z =2
(1) pA(=9) 2 pv(~9) ax+(1+B)y+z = 3
Q) (=p)A(~9) (4) prq ax+By+2z = 2 has a unique solution is
Ans. (3) (1) (1,-3) (2) (3,1)
. cot®x—tanx Q) 24 (4) (-4, 2)
im——r— .
17. x> cos(x+%) IS : Ans. (3)
Sol. For unique solution
(1) 4 282 (8 4) 42
Ans. (3) l+a B 1
, A#0=| a 1+B =0
Sol. lim L x—tanx a B 2
x—n/4 T
COS| X +—
)
1 -1 0
(1-tan*x) 0 1 -120=a+p=-2
m _—
<o cos(x + 1/ 4) a B2
. (I-tan®x) 20. The area (in sg. units) of the region bounded
2lim by the parabola, y = x2 + 2 and the lines,

x—nl4d 4
cos(x+m/4) y=x+1,x=0andx =3, is:

cox—sin’x 1 15 15 21 17

D~ 2) - 3) — 4) —

XL% COSX —SINX o<’ X @ 4 @ 2 3 2 “) 4
J2 Ans. (2)

42 XIL%(COSX +sinx)=8 Sol. \\

18. Considering only the principal values
of inverse functions, the set

~
1

=] 1 T
A={x>0:tan " (2X) +tan (&)zz 0

(1) is an empty set

(2) Contains more than two elements 15 15

3
1
= |(x*+2)dx-=.53=9+6-—"=—"
Req. area !( ) > >

(3) Contains two elements 2

(4) is asingleton
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21. If A bethe ratio of the roots of the quadratic | 24. Let P(4, —4) and Q(9, 6) be two points on the
equation in x, 3m2x2+m(m-4)x+2 = 0, then the parabola, y2= 4x and let X be any point on the
1 arc POQ of this parabola, where O is the vertex
least value of m for which A+—=1, is: of this parabola, such that the area of APXQ is
A maximum. Then this maximum area (in sq.
(1) 2-43 ) 4-32 units) is:
125 125 625 75
(3 —24++2 (4) 4-2J3 O @ B @G5
Ans. (2) Ans. (1)
Sol. 3m2x2 + m(m — 4) X+2=0 Q(9 6)
1 a B
A+—=1 —+—=1 52+p2=
Ao B e e
(o + B)2 = 3ap Sol.
mm-4Y _32) (m-4°_ 6
3m? 3m*’ 9m?  3m
(M—4)2=18 m = 41418, 4+3/2
22. If the vertices of a hyperbola be at (-2, 0) and y2 = 4x
(2, 0) and one of its foci be at (-3, 0), then 2yy' =4
which one of the following points does not lie y,_Z_L_2 t—i
on this hyperbola? t 2
1
(1) (4,415) (2) (-6,24/10) 7 11
_1 125
(3 (6,5v2) (4) (2/6,5) Area= 219 6 D=—r-
Ans. (3) 4 -4 1
25. the perpendicular distance from the origin to
the plane containing the two lines,
Sol. 20 (0 Cac0) X+2 y-2 z+5 Xx-1 y-4 z+4
= = an = = s
(-a,0) (a,0) ae=3 iS‘S 5 7 1 4 7
1
=g e, b2=4[%— j -5 O @6 @1 @16
X2y Ans. (1)
2 Y :
4 5 Sol. |I ] Kk
zZ-a _ _ _ 3 57
23. If m(aeR) is a purely imaginary number 14 7
and |z| = 2, then avalue of a is: R R R
1 i(35-28)—j(21.7) + k(12-5)
ML @2 @2 @3 .
Ans. (2) 7i-14j+7k
Sol. Z—oc+f—oc:0 i—2j+k
Z+o Z+a Ix+2)—2(y—-2)+1(z+t15 =0
7Z+70—aZ -0’ +7Z— 20+ Zo.—0’ =0 X-2y+z+11=0
|22 = a2, a= %2 1 1
Ja+1+1 6
5
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T
26. The maximum value of 3cose+53in(9—EJ for | Sol. %:%:fnx
any real value of 0 is: eJ%dX—x
J79 -
Ans. (1) anX_Z_ 1)(_2
Sol. y=3cosG+5(sin6§—cos@%J 2 x 2
2
X X
Xy =—/nX——+C, for 2y(2)= 2/n2 — 1
%sin6+lcose 2 4
2 2 =C=0
75 1
Yima = __{__Z\/E =§gnx_§
44 y=otm=7
27. A tetrahedron has vertices P(1, 2, 1), o
Q(2, 1, 3), R(-1,1,2) and O(0, 0, 0). The angle y(e) =—
between the faces OPQ and PQR is : 4
1) cos* 9 2y cos ™’ 19 é 2 8
(1) 35 (2) 35 29. LetP= 93 1 and Q = [q;] be two 3x3
@ cos( %) @ cos*( ) 0+
31 31 matrices such that Q-P5 = I;. Then -2—23L s
Ans. (1) %oz
- & A A equal to:
Sol. OPxOQ=(i +2j+Kk)x(2i + j+3k) (1) 15 ) 9 (3) 135 (4) 10
5i —j—3k Ans. (4)
0(0,0,0) 100
Sol. P={3 1 0
9 31
P R (-1,1,2)
(1,2,1) 1 0 0
) P>=| 3+3 1 0
(2,13) 19+9+9 343 1
PQOxPR = (i — ] +2K) x (=2i — ] + k) S o o
i-5j-3k PP=|3+3+3 1 O
Ei 5.9 19 | 69 3+3+3 1
cosh=———— ="
(\/25+9+1) 35 i
28. Ley = be the soluti f the diff tial ! 0 0
. y = y(x) be the solution of the differenti P _ an 1 0
equation, X(;—divLy: x logex,(x > 1). If nn+) . o
2y(2) = log4—1, then y(e) is equal to :- )
e? e e e? 1 00
@ @ 5 @ -5 @3 PP=|53 1 0
Ans. (2) 1159 53 1
6
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Q=P+, 30. Consider three boxes, each containing 10 balls
labelled 1,2,....,10. Suppose one ball is
2 00 randomly drawn from each of the boxes.
— 15 2 0 Denote by n;, the labd of the ball drawn from
135 15 2 the ith box, (i = 1, 2, 3). Then, the number of
ways in which the balls can be chosen such that
+q, 15+135 m <M< ngis:
B * G _ =10 (1) 82  (2)240 (3) 164  (4) 120
Ge Ans. (4)
Aliter Sol. No. of ways = 10C5; = 120
1 00) (00O
P={0 1 0+|3 0 O
0 01 9 30
P=1+X
0 0O
X=(3 00
9 30
0 0O
X*=/0 0 O
9 00
X3=0
P> =1+ 5X + 10X2
Q=P+1 =2 +5X + 10X2
2 00 0O 0 O 0 0O
Q=|0 2 0(+/15 0 0O|+|0 0O O
0 0 2) (15 15 0) (90 0 O
2 0O
N Q=|15 2 0
135 15 2
E 7
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TEST PAPER OF JEE(MAIN) EXAMINATION - 2019
(Held On Saturday 12** JANUARY, 2019) TIME:09:30AM To 12: 30 PM
PHYSICS

Ans.

Sol.

Two light identical springs of spring constant
k are attached horizontally at the two ends of
a uniform horizontal rod AB of length / and
mass m. The rod is pivoted at its centre 'O' and
can rotate freely in horizontal plane. The other
ends of the two springs are fixed to rigid
supports as shown in figure. The rod is gently
pushed through a small angle and released. The
frequency of resulting oscillation is:

1 |6k A

2tV m
1 2k

2tV m
1 [k B

2t \m

ey

2)

5

T= —2KX£COSG
2

e L €112
= 2V 1 2%
L [6K
= Ta\Mm

2.

Ans.

Sol.

A cylinder of radius R is surrounded by a
cylindrical shell of inner radius R and outer
radius 2R. The thermal conductivity of the
material of the inner cylinder is K, and that of
the outer cylinder is K,. Assuming no loss of
heat, the effective thermal conductivity of the
system for heat flowing along the length of the
cylinder is:

K, +K,

(D Ky + Ky 2)

KA, +K,A,
E A +A,

K, (nR*)+K, (37R”)
- 4nR?

K, +3K,
- 4
A travelling harmonic wave is represented by
the equation y (x, t) = 103 sin (50 t + 2x), where
x and y are in meter and t is in seconds. Which
of the following is a correct statement about the
wave?
The wave is propagating along the
(1) negative x-axis with speed 25ms-!
(2) The wave is propagating along the positive
x-axis with speed 25 ms-!
(3) The wave is propagating along the positive
x-axis with speed 100 ms-!
(4) The wave is propagating along the negative
x-axis with speed 100 ms-!

Ans. (1)
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Sol.

Ans.

Sol.

y= a sin(ot + kx)
= wave is moving along —ve x-axis with speed

v=2:>v=5—20=25m/sec.

A straight rod of length L extends from x = a
to x=L + a. The gravitational force is exerts on
a point mass 'm' at x = 0, if the mass per unit
length of the rod is A + Bx2, is given by:

(1) Gm A( 1 —l)—BL

(2) Gm| A 1

x=0
' :
m d

dm= (A + Bx?)dx

JF = GMzdm
X
-F=[" ilz/l(A+Bx2)dx

a+L
GM {—é + Bx}
X a

GM{A(E— ! j+BL}
a a+L

A light wave is incident normally on a glass slab
of refractive index 1.5. If 4% of light gets
reflected and the amplitude of the electric field
of the incident light is 30V/m, then the
amplitude of the electric field for the wave

propogating in the glass medium will be:

(1) 10 V/m
(3) 30 V/m

Ans. (2)

(2) 24 V/m
4) 6 V/m

96

Sol. P,

fracted m

I

96

= KA =—KA’

64

—X

V100

6. The output of the given logic circuit is :

A

100

(30)" =24

D

Ans. (2)

Sol.

I
=
= ]
&
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Sol.
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In the figure shown, after the switch 'S’ is turned
from position 'A' to position 'B', the energy
dissipated in the circuit in terms of capacitance
'C" and total charge 'Q' is:

A B

}
T C"|' 3]
3Q? 3Q° 1Q° 5Q?
== @ == 3)-= @ ==
()8C ()4c ()SC ()8C
(1)
Vi—1cE’
2
_(CE) _1CE
" 2x4c 2 4
AEleE2x§=§CE2
2 4 8

A particle of mass m moves in a circular orbit

1
in a central potential field U(r) = Ekr 2. If Bohr's

quantization conditions are applied, radii of
possible orbitals and energy levels vary with
quantum number n as:

1
) 1, \n,E o -

()r, cn?, E, o .

3)r,cn, E, «n @ r,c Jn,E, cn

(4)
2
dr r
_ nh
mvr = .
r-ocn

Ans.

Sol.

10.

> oc/n

E =lkr2 +lmv2 o 1’
2 2

o n

Two electric bulbs, rated at (25 W, 220 V) and
(100 W, 220 V), are connected in series across
a 220 V voltage source. If the 25 W and
100 W bulbs draw powers P, and P,
respectively, then:

1HPI=9W,P,=16 W
2)P,=4W,P,=16W

B3)P, =16 W, P, =4W

4) P, 16 W, P, = 9W

(3
2
R - 220
25
2
R, - 220
100
L 220
R, +R,
P =i’R,
P, =i (R,=4W)
B 2207 2207
2207 . 2207 25
25 100
_30 _ew
25

A satellite of mass M is in a circular orbit of
radius R about the centre of the earth. A
meteorite of the same mass, falling towards the
earth, collides with the satellite completely
inelastically. The speeds of the satellite and the
meteorite are the same, just before the collision.
The subsequent motion of the combined body
will be :
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(1) in a circular orbit of a different radius
(2) in the same circular orbit of radius R
(3) in an elliptical orbit

(4) such that it escapes to infinity

(3)

Sol.  mvi+mvj

Ans.

=2mv'

2V R

11. Let the moment of inertia of a hollow cylinder
of length 30 cm (inner radius 10 cm and outer
radius 20 cm), about its axis be I. The radius
of a thin cylinder of the same mass such that
its moment of inertia about its axis is also I, is:
(H12cm (2) 18 cm (3) 16 cm  (4) 14 cm

Ans. (3)

12. A passenger train of length 60m travels at a
speed of 80 km/hr. Another freight train of
length 120 m travels at a speed of 30 km/hr.
The ratio of times taken by the passenger train
to completely cross the freight train when : (i)
they are moving in the same direction, and (ii)
in the opposite directions is :

5 25 3 11
(5 @ 17 35 @ 35

Ans. (4)

13. An ideal gas occupies a volume of 2m3 at a
pressure of 3 x 10¢ Pa. The energy of the gas
is:

(1) 3 x 102 (2) 108 ]
(3) 6 x 104 1] (4) 9 x 1007]
Ans. (4)

1 f
Sol. Energy = EnRT:EPV

= %(3x106)(2)
= fx3x10°
Considering gas is monoatomic i.e. f =3
E.=9x10%]J
Option-(4)
14. A 100 V carrier wave is made to vary between

160 V and 40 V by a modulating signal. What
is the modulation index?

(1) 0.6 (2) 0.5 (3) 0.3 4) 0.4
Ans. (1)
Sol. E_+E_ =160 _E, _60
E + 100 = 160 E. 100
m =0.6
E_= 60

15. The galvanometer deflection, when key K; is
closed but K, is open, equals 6, (see figure).
On closing K, also and adjusting R, to 5€, the

0
deflection in galvanometer becomes ?0 The

resistance of the galvanometer is, then, given
by [Neglect the internal resistance of battery]:

K, R,
R =220Q
| H—)
K,
() 12Q  (2)25Q  (3) 5Q 4) 22Q
Ans. (4)
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AB=V xt
. E p
Sol. case I lg - 220+Rg _Ceo ..(i) BC =Vt
Case 11 cos60° _AB
BC
1 Vp Xt
ig = ESR X 5 = Ceo . 2 - Vt
04 2Re | (Ry+5) 5 (i)
5+R, v
vV, = o
5E Co, 17. A proton and an a-particle (with their masses
= 225Rg 411100 = 5 ..(i1) in the ratio of 1:4 and charges in the ratio of
1:2) are accelerated from rest through a
E potential difference V. If a uniform magnetic
mzce (1) field (B) is set up perpendicular to their
¢ velocities, the ratio of the radii r, : r, of the
225R, +1100 . circular paths described by them will be :
= 1100+5R, M2 @1:2 31:3 @13
Ans. (1)
= 5500 + 25R, = 225R_ + 1100 Sol. KE = gAV
200R, = 4400
Rg =220 _ «/2quV
Ans. — 4 9B
16. A person standing on an open ground hears the
sound of a jet aeroplane, coming from north at roc /E
an angle 60° with ground level. But he finds q
the aeroplane right vertically above his position.
If v is the speed of sound, speed of the plane r_p_i
is : r, A2
20 18. A point source of light, S is placed at a
() ﬁ @) v distance L in front of the centre of plane mirror
of width d which is hanging vertically on a wall.
3) L @) 3 o A man walks in front of the mirror along a line
2 2 parallel to the mirror, at a distance 2L as shown
Ans. (3) below. The distance over which the man can
see the image of the light source in the mirror
Sol. is :
B VP\ A
60°
N
v |
1 S
«—L—>
C <“—»2L——p
E 5
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Ans.

Sol.

19.

Ans.

Sol.

20.

Ans.

(1) 3d 2) 9
2

3)d 4) 2d
(1)

3d
[ $2
e 3d

2

v
3d
The least count of the main scale of a screw

gauge is 1 mm. The minimum number of
divisions on its circular scale required to

measure Sum diameter of wire is :

(1) 50 (2) 100
(3) 200 (4) 500
3)

Pitch

Least count = — :
Number of division on circular scale

5x10° = E
N

N = 200

A simple pendulum, made of a string of length
[ and a bob of mass m, is released from a small
angle 6,. It strikes a block of mass M, kept on
a horizontal surface at its lowest point of
oscillations, elastically. It bounces back and

goes up to an angle 6,. Then M is given by :
m( 6,-6, m( 6,+6,
1 218, +6, @) 21,6,

(8,46, (6,-6,
) e, -0, @ "o, +6,

3)

Sol.

After collision

o T e

v=,/2g£(l—cos@0) vlzﬁ/2g£(l—cosﬁl)

By momentum conservation

m,/2g£(l—cos@0) =MV, —m./2gl(1—cos@

= m 2g€{\/l—coseo+\/l—cosel}=MVm

Vi +,/2g((1—cos6,)

- \/Zglf(l —cos6,)

\/@(\/l—coseo —\/l—cosel)sz (D

m 2g€(\/l—cose0 +\/l—cos61)=MVM ..(ID)

Before colision

and €=1

Dividing

(\/l—coseo +\/1—00591) ~
(\/l—coseo —\/l—cosel) B

By componendo divided

512

m-M 4/l-cosO, s1n(

m+M \/l—coseo - sin(

N NN

S e

K=

M_8,-6 0, -
m
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21. What is the position and nature of image
formed by lens combination shown in figure?
(f1, f> are focal lengths)

e
VAN

f,=-5cm

C—>

20cm fi=+5cm

(1) 70 cm from point B at left; virtual
(2) 40 cm from point B at right; real

20
3) EY cm from point B at right , real

(4) 70 cm from point B at right, real
Ans. (4)
Sol. For first lens

1t 1
vV 20 5
_20
3

v

For second lens

v=20_,_ 14
3 3
i 1_1
v 14 5
3
V = 70cm

22. In the figure shown, a circuit contains two
identical resistors with resistance R = 5Q and
an inductance with L = 2mH. An ideal battery
of 15 V is connected in the circuit. What will
be the current through the battery long after the

switch 1s closed?

(1) 6A (2) 7.5A
(3) 5.5A 4) 3A
Ans. (1)

Sol. Ideal inductor will behave like zero
resistance long time after switch is closed

R

- R

2 2x15
R 5

23. Determine the electric dipole moment of the

I

6A

system of three charges, placed on the vertices
of an equilateral triangle, as shown in the

figure:

A

s i
nHJ pI1
M @) ) V3q 7

3) —3q¢] ) 2q¢]
Ans. (3)
y

Sol.

IP\|=q(d)
P =ad
|Resultant| =2 P cos30°

2qd (§J=\/§qd
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- :y
24. The position vector of the centre of mass .., S
of an symmetric uniform bar of negligible area O
of cross-section as shown in figure is : L P s Q
M x
5 ‘N
(1) 40 A, perpendicular into the page
L
. : (2) 40 A, perpendicular out of the page
L L L
N | 5 (3) 20 A, perpendicular out of the page
(1) rem=—LxXx +§LA (4) 20 A, perpendicular into the page
Ans. (4)
(2) rCm:EL fH_éL}? Sol. Magnetic field at ‘O’ will be done to ‘PS’ and
(3) rem=2L )A(+ELA ie B, = BPS. + By - Both inwards
8 Let current in each wire = i
- .13, Hol | Mol
rcm=—L X+—L B = - 4+ -0
@) 8 O 4nd 4nd
Ans. (1) Wi 2x1077 xi
or 104 = = —
2nd 4x10
2m (L,L) 1=20A _
° 26. In a meter bridge, the wire of length 1 m has
Sol »rn<2L L) a non-uniform cross-section such that, the
' '2) (5L
(7’ O) variation d_R of its resistance R with length /¢
2L m 3L dv
SmL AR .
2mL +2mL +—— 13 1S J“ﬁ. Two equal resistances are
X, = 2 _°p
4m 8 connected as shown in the figure. The
L galvanometer has zero deflection when the
2me+mx(2j +mx0 5L, jockey is at point P. What is the length AP?
Y‘ == = —
o 4m 8
25. As shown in the figure, two infinitely long, II
identical wires are bent by 90° and placed in ' '
R R
such a way that the segments LP and QM are P Fwww
along the x-axis, while segments PS and QN
are parallel to the y-axis. If OP = OQ = 4cm,
and the magnitude of the magnetic field at O P |
is 10 T, and the two wires carry equal currents ~ B
(see figure), the magnitude of the current in — [ ——] = [———
each wire and the direction of the magnetic field
at O will be (y, = 4 x 107 NA-2) : (1) 0.25 m (2) 0.3m
(3)0.35m 4) 0.2 m
Ans. (1)
8
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d/
Sol.  For the given wire : dR = CW’ where C =

constant.
Let resistance of part AP is R; and PB is R,
R" R,
EZR_Z or R, = R, By balanced

WSB concept.

Now IdR = CJ%

4
LRy=C[0dr =c2.fp
0

1
-1/2
R,=c] —ca -2 7)
4

Putting R, =R,
C2Jr =C2-2¢)
L2 =1

Jio=

| =
[E—

ie.f=—m = 025m

4
27. For the given cyclic process CAB as shown for

a gas, the work done is :

6o0f € A
5-
4.
P Y
p(Pa) ;|
ot
1 B
I 23 4 5
V(m?)
(H1J 2)51]
(3) 107 (4) 301
Ans. (3)

Sol. Since P-V indicator diagram is given, so work
done by gas is area under the cyclic diagram.

1
. AW:Workdonebygas=Ex4x5J
=101J

28. An ideal battery of 4 V and resistance R are
connected in series in the primary circuit of a
potentiometer of length 1 m and resistance 5€2.
The value of R, to give a potential difference
of 5 mV across 10 cm of potentiometer wire,
is :

(1) 490 Q
(3) 395 Q
Ans. (3)

(2) 480 Q
(4) 495 Q

4v R
— —\WW\—

i M
Sol. 50

Im

N
Cd

Let current flowing in the wire is i.

_ 4
'={R+5 A

If resistance of 10 m length of wire is x

0.1
thenx=0.5Q =5 x TQ

AV =P. d. on wire = 1. X

5% 105 = (i}@@

R+5
4 =102 R +5=400Q
R+5 orR+>=
S R=395Q

29. A particle A of mass 'm' and charge 'q' is
accelerated by a potential difference of 50 V.
Another particle B of mass '4 m' and charge 'q'
is accelerated by a potential difference of 2500

A
V. The ratio of de-Broglie wavelengths X_A is
B
close to :
(1) 10.00 (2) 14.14 (3) 4.47 (4) 0.07
Ans. (2)

Sol. K.E. acquired by charge = K = qV

h__h _ h
~p V2mK 2mqV

A

. Ay A/2mpqpVy _ [4m.q.2500 ~2J50

T hy \2m,q,V, m.q.50

=2x7.07=14.14
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30. There is a uniform spherically symmetric
surface charge density at a distance R, from the
origin. The charge distribution is initially at rest
and starts expanding because of mutual
repulsion. The figure that represents best the
speed V(R(t)) of the distribution as a function
of its instantaneous radius R (t) is :

Sol.

At any instant 't'
Total energy of charge distribution is constant
1

2
ie —mV2+KQ =0
2 2R

KQ?
2R,

2 2
v - KQ KQ”
2 2R, 2R

V(R(1)) V(R(D))
" ke w
“ym 2 (R, R
€y (@)
R, RO K R(®) KQZ(I 1} 1
V=1/ ———|=C o=
V(R(t)) V(R(1)) m (R, R R, R
Also the slope of v-s curve will go on
decreasing
(3) 4) Graph is correctly shown by option(1)
R R R; RO
Ans. (1)
10
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TEST PAPER OF JEE(MAIN) EXAMINATION -2019
(Held On Saturday 12* JANUARY, 2019) TIME:09:30AMTo 12: 30 PM
CHEMISTRY

1.  Iodine reacts with concentrated HNO; to yield Y
along with other products. The oxidation state of
iodine in Y, is :-
(s 23

Ans. (1)

Sol. I,+ 10HNO; — 2HIO; + 10NO, + 4H,0
In HIO; oxidation state of iodine is +5.

2.  The major product of the following reaction is:

N,

31 47

(i) DIBAL-H

(i1) H,0
CHO
() 0
(@)
CH=NH
“) OH
OH
(1) DIBAL-H

HO

el
g

DIBAL-H will reduce cyanides & esters to
aldehydes.

Ans.

Sol (2) H/H,0

3. In a chemical reaction, A + 2B ﬁ 2C + D,

the initial concentration of B was 1.5 times of the
concentration of A, but the equilibrium
concentrations of A and B were found to be equal.
The equilibrium constant(K) for the aforesaid
chemical reaction is :

(1) 16 2)4

1
31 @ 5

Ans.(2)

Sol.

A + 2B —— 2C + D
t=0 a, 1.5a, 0 0
a,—x l.5a,-2x 2x X

At equilibrium [A] = [B]
2x = x=0.53,
0.5a, ag

ay— x = 1.5a; —

t=t, 0.53, 0.5a,

€q

_[CP[D] _
© [A][BT

(a0)2 (0.5a,) _
(0.5a,) (0.5a,)°

Two solids dissociate as follows

A() == B(g) + C(®) : K, =xatn?

D(s) == C(g) + E(g) ; K, =yatn?

The total pressure when both the solids dissociate
simultaneously is :-
(1) x2 + y2 atm

3) Z(F)atm

(2) x2 + y2 atm

(4) Jx+yatm

Ans. (3)

Sol.

AS)=B() + C@) Kp, = x = PyPe
P, Py x=Py(P; + Py

D(s)=C(g) + E() Kp, =y =Pc- Py
P, P, y=(@PtPy) (Py)

Adding (1) and (2)

x +y= (P, +P,)?

Now total pressure

P =P+ Py + P

=P, +Py)+P +P,=

Py = 2(@)

Freezing point of a 4% aqueous solution of X is

(1)

(2)

2(P, + P,)

equal to freezing point of 12% aqueous solution of
Y. If molecular weight of X is A, then molecular
weight of Y is :-

(1) A

(2) 3A

(3) 4A

4) 2A

Ans. (2)
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Sol.

Ans.

Sol.

Ans.

Sol.

2

For same freezing point, molality of both solution
should be same.
m, =m,

4x1000 12x1000
96xM,  88xM,

9612
Y 4x88

or, M, =327A

Closest option is 3A.

Poly-B-hydroxybutyrate-co-f3-

hydroxyvalerate(PHBV) is a copolymer of .

(1) 3-hydroxybutanoic acid and
4-hydroxypentanoic acid

(2) 2-hydroxybutanoic acid and
3-hydroxypentanoic acid

(3) 3-hydroxybutanoic acid and
2-hydroxypentanoic acid

(4) 3-hydroxybutanoic acid and
3-hydroxypentanoic acid

(4)

PHBYV is a polymer of 3-hydroxybutanoic acid and

3-Hydroxy pentanoic acid.

Among the following four aromatic compounds,

which one will have the lowest melting point ?

le®
(0]
(0]

CH

3
0
©) “:;o
CH,
OH
Neo
(1)
M.P. of Napthalene ~ 80°C

&
W

(l)H
8. CH3CH2—(|?—CH3 cannot be prepared by :
Ph

(1) HCHO + PhCH(CH;)CH,MgX

(2) PhACOCH,CH; + CH;MgX

(3) PhCOCH; + CH;CH,MgX

(4) CH;CH,COCH; + PhMgX
Ans. (1)

0
sol. ()udy+ Ph-CH-CH.MgX

CH,

|

Ph-CH-CH,-CH,-OH
CH,

9.  The volume of gas A is twice than that of gas B.
The compressibility factor of gas A is thrice than
that of gas B at same temperature. The pressures
of the gases for equal number of moles are :
(1) 2P, = 3Py
(2) P, =3Py
(3) P, = 2Py
(4) 3P, = 2Py

Ans. (1)

Sol. V,=2Vg
Z, =374

P,V, 3:-P3-Vy
n,RT, 1nz.RT;

2P, =3Py

10. The element with Z = 120 (not yet discovered) will
be an/a :
(1) transition metal
(2) inner-transition metal
(3) alkaline earth metal
(4) alkali metal

Ans. (3)

Sol. Z=120
Its general electronic configuration may be
represented as [Nobal gas] ns2, like other alkaline
earth metals.
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11. Decomposition of X exhibits a rate constant of 0.05
ug/year. How many years are required for the
decomposition of 5 pg of X into 2.5 pg ?

(1) 50 (2) 25 (3) 20 (4) 40
Ans.(1)

Sol. Rate constant (K) = 0.05 pg/year

means zero order reaction

t :ﬂ:su—g — 50
V272K 2x0.05pg/year O YT

12. The major product of the following reaction is :

CH,0 X (1)cL/cec,
\O/\/\ (2) AICl(anhyd.)
cl Cl
(1) CH3O\8 2) CH3O\<Sj
CH,0
Cl

CH}O\@/
@/\/\

Ans. (4)
Sal. cH,0

Cl

Cl

_Z>

lEAS

MeO. .
mm *H
CH,4
190

13. Given
Gas H,
Critical 33

Temperature/K

co,
304

SO,
630

On the basis of data given above, predict which
of the following gases shows least adsorption
on a definite amount of charcoal ?
(1) H, (2)CH,  (3) SO,
Ans. (1)
Sol.

(4) CO,

Smaller the value of critical temperature of gas,
lesser is the extent of adsorption.
so least adsorbed gas is H,

14. For diatomic ideal gas in a closed system, which
of the following plots does not correctly describe
the relation between various thermodynamic
quantities ?

(1) 2
T 3
C, U
3) “
A% T

Ans. (2)

Sol. At higher temperature, rotational degree of
freedom becomes active.

7
Cp = ER (Independent of P)
5
Cy = ER (Independent of V)
Variation of U vs T is similar as Cy, vs T.
15. The standard electrode potential E° and its
dE®
temeprature coefficient dT for a cell are 2V
and -5 x 104 VK-1 at 300 K respectively. The
cell reaction is
Zn(s) + Cu?" (aq) —> Zn*"(aq) + Cu(s)
The standard reaction enthalpy ( ArH@) at 300
K in kJ mol-! is,
[Use R = §jK-1 mol-! and F = 96,000 Cmol-!]
(1) -412.8 (2) —384.0
(3) 206.4 (4) 192.0
Ans. (1)
Sol. Chiefly NO,, O; and hydrocarbon are responsible

for build up smog.
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16. The molecule that has minimum/no role in the
formation of photochemical smog, is :
() CH, =0
2N,
(3) O;
(4) NO

Ans. (2)

Sol. Chiefly NO,, O; and hydrocarbon are responsible
for build up smog.

17. In the Hall-Heroult process, aluminium is formed
at the cathode. The cathode is made out of :
(1) Platinum
(2) Carbon
(3) Pure aluminium
(4) Copper

Ans. (2)

17. Ans.(2) Carbon

Sol. In the Hall-Heroult process the cathode is made
of carbon.

18. Water samples with BOD values of 4 ppm and 18
ppm, respectively, are :
(1) Highly polluted and Clean
(2) Highly polluted and Highly polluted
(3) Clean and Highly polluted
(4) Clean and Clean

Ans. (3)

Sol. Clean water would have BOD value of less than
5 ppm whereas highly polluted water could have
a BOD value of 17 ppm or more.

19. In the following reactions, products A and B
are :

0 0
Ml\ dil NaOH
H,C"H,C” CH, H—— —>I[A]
H,0"
[A] 3A [B]
0 0
OH H.C
3 H H
(1) A= i B=
H,C %, H,C™ CH,

Ans.
19.

Ans.
Sol.

20.

Ans.

0
OH i CH, 1
H,C C\H — H
(2) A= ; B=
H,C™ %, H,C” CH,
0 0
CH, CH,
(3) A= CH, ; B= CH,
HO
0 0
CH, CH,
(4) A= CH, ; B= CH,
HO
(4)
4 0 0
0 g on . QO I

0
HO <0
H H
(A)

B
What is thi vzlork function of the metal if the light
of wavelength 4000 A generates photoelectrons of
velocity 6 x 105 ms! form it ?
(Mass of electron = 9 x 103! kg
Velocity of light = 3 x 108 ms-!
Planck's constant = 6.626 x 10-34 Js
Charge of electron = 1.6 x 1019 JeV-1)
(1) 0.9 eV
(2) 4.0 eV
(3) 2.1 eV
4) 3.1 eV

(3)
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21.

Ans.

Sol.
22.

Ans.

Sol.

23.

Ans.
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hv = ¢ + hv°
lrnV2 =hc L
2 Ao

1 >
hv=¢+—mv
¢ 2

34 8
_6:626x107x3x10° Lo 101, (6102
4000 x 1071 2

6=335x101] = ¢=2.1eV

Among the following compounds most basic amino
acid is :

(1) Lysine

(2) Asparagine

(3) Serine

(4) Histidine

4)

Histidine

The metal d-orbitals that are directly facing the
ligands in K;[Co(CN),] are :

(1) dy,, dy, and d,2

(2) dy, d,, and d,

(3) dyy and d2_2

(4) d2y2 and d2

(4)

K;5[Co(CN)¢]

Co"3 — [Ar];g 3d°

< d.. d, :
(ANAKR

dxy dyz dxz

d’sp’

The hardness of a water sample (in terms of
equivalents of CaCOj) containing 103 M CaSO,
is:

(molar mass of CaSO, = 136 g mol!)

(1) 100 ppm

(2) 50 ppm

(3) 10 ppm

(4) 90 ppm

(1)

Sol.

24.

Sol.

25.

Sol.

26.

Ans.

Ans.

ppm of CaCO;

(103 x 103) x 100 = 100 ppm

The correct order for acid strength of compounds
CH=CH, CH;—C=CH and CH,=CH,

is as follows :

(1) CH = CH > CH, = CH, > CH;-C = CH
(2) HC = CH > CH; -C = CH > CH, = CH,
(3) CH;—C = CH > CH, = CH, > HC = CH
(4) CH;C =CH > CH = CH > CH, = CH,
2

CH=CH > CH,~C=CH > CH,=CH,

(Acidic strength order)

Mn,(CO),, is an organometallic compound due
to the presence of :
(1) Mn — Mn bond
(3) Mn - O bond
2

Compounds having at least one bond between
carbon and metal are known as organometallic

(2) Mn — C bond
(4) C — O bond

compounds.

CO COCO CO
OC—Mn—Mn—CO

/' N\ /\

CO COCO CO

The increasing order of reactivity of the following
compounds towards reaction with alkyl halides
directly is :

0O

<

(A)

ooy
©) (D)

() (B) <(A) < (D) < (©)
(2) B) <(A) <(C) < (D)
() (A) < (C) < (D) < (B)
(4) (A) < (B) < (C) < (D)

NH,

Ans. (2)
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Sol. Nucleophilicity order

0 0 CN .
' NH, NH,
NH < NH, < < @/
(0]
B A C D

27. The pair of metal ions that can give a spinonly
magnetic moment of 3.9 BM for the complex
[M(H,0)4]Cl,, is :

(1) Cr2* and Mn2*
(3) V2* and Fe2*
Ans. (2)
27. Ans(2) V2rand Co%*

Sol. V2t [V(H,0)ICL ; [Arl [1[1]1] [ |
3d’

3 unpaired e, spin only

(2) V2t and Co?*
(4) Co?* and Fe2*

magnetic moment
= 3.89 B.M.

Co?" = [Co(H,0)4]Cl, 5 [Ar],
3d’

3 unpaired e, spin only
magnetic moment
= 3.89 B.M.
28. In the following reaction

Aldehyde + Alcohol —<5 Acetal

Aldehyde Alcohol
HCHO ‘BuOH
CH;CHO MeOH

The best combinations is :

(1) HCHO and MeOH

(2) HCHO and ‘BuOH

(3) CH5CHO and MeOH

(4) CH;CHO and t‘BuOH
Ans. (1)

Me
H :
Sol. 1 ! M o oz Me
- H-C-H +H — /c\+ — /C\/ DH
H H H H

|
PN <% CH,-OMe + H"
H OMe H

acetal

1

steric crowding of aldehyde

rate oc

t-butanol can show formation of carbocation in
acidic medium.
29. 50 mL of 0.5 M oxalic acid is needed to
neutralize 25 mL of sodium hydroxide solution.
The amount of NaOH in 50 mL of the given
sodium hydroxide solution is :
(1)40g (2)20g (3)8 g
BONUS
H,C,0, + 2NaOH —Na,C,0, + 2H,0
m,, of H,C,04 = m,; NaOH
50 x 0.5 x 2 =25 x Myuon * 1
Myaon =2 M
Now 1000 ml solution = 2 x 40 gram NaOH
50 ml solution = 4 gram NaOH

(4) 10 g

30. A metal on combustion in excess air forms X,
X upon hydrolysis with water yields H,O, and
O, along with another product. The metal is :
(1) Rb (2) Na (3) Mg (4) Li

Ans. (1)

Sol. Rb + Oy exeessy—> RbO,
2RbO, + 2H,0 — 2RbOH + H,0, + O,
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TEST PAPER OF JEE(MAIN) EXAMINATION - 2019
(Held On SATURDAY 12" JANUARY., 2019) TIME : 02: 30 PM To 05: 30 PM

MATHEMATICS
1. Let Z be the set of integers. If . A1 oy-2 z-3
3.  If an angle between the line, = =
and 2 1 —2

A={er:2(x+2)(x2—5x+6)} =1

B= {x eZ:-3<2x-1 <9} , then the number of

subsets of the set A x B, is :
(1) 218 (2) 210 (3) 215
Ans (3)

Sol.

(4) 20

A= {X cz: 2(x+2)(x2—5x+6) _ 1}

2(x+2)(x2—5x+6) =20=x=-2273

A=1{22 3}

B={xeZ:3<2x-1<9}
B=1{0,1,2,3,4}

A X B has is 15 elements so number of subsets
of A x B is 215,

2. If sin4a+4cos4B+2=4x/5sinotcosB ;

o, pe[0,m] ,then cos(a + ) — cos(a — P) is

equal to :

(1o @ -2 -1 4 2
Ans (2)
Sol. AM.>GM.

1

-4 4 4
sin” oL +4cos B+1+12(Sin4a.4COS4B-1-D4

4
sin* o + 4 cos?B + 2 > 4./ sin o cos fB

given that sin* o+ 4 cos* B +2 =4/ sina cosf
=>AM.=GM. = sin* a=1=4 cos*

1
sina=1, cosB=iﬁ

1
:>sinB=ﬁasBe[0,n]

cos (o + B) —cos (oo — ) = -2 sin o sin

-~V

and the plane, x — 2y — kz =3 is cos™ (g} ,

then a value of k is:

5 3 5 3
(M) =5 (2)@ (3)@ OF

Ans (3)
Sol. DR's of line are 2, 1, -2

normal vector of plane is i— 23’ ~kk

(21 +]—2K).(1—2j - kk)

e Wl+4+k?
2k
i e 1
R N M
2+/2
cos o = i ....... 2)

3

(1)2+(2)2=1:>k2=§

4. If a straight line passing thourgh the point
P(=3, 4) is such that its intercepted portion between
the coordinate axes is bisected at P, then its
equation s :

Hx-y+7=0
(2) 3x -4y +25=0

3)4x +3y=0
(4)4x -3y +24=0
Ans (4)
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P(-3, y B(0,b)

Sol. A(a, 0)

) Xy
Let the line be —+— =1
a b

a=-6,b=28
equation of line is 4x — 3y +24 =0

) 3x" 4+ 2% .
5.  The integral _[—4 dx is equal to :
4 2
(2x* +3x7 +1)

(where C is a constant of integration)

4
X

— = +C
M (2x“+3x2+1)3+

12
X

C
@ 6(2x4 +3x° +1)3 "

4

X ;+C
3 6(2x* +3x* +1)
12
X
— 4 C
) (2x“+3x2+1)3
Ans (2)
ol _[ 3x" +2x!! X
ol xt+3xP+)!

4

3 1

2+ —=5+—
( X2 X4J

3 01
1edt 1 x'?
Nl +C
2-[t4 6t3+c = 6(2x* +3x7 +1)°

6.  There are m men and two women participating in
a chess tournament. Each participant plays two
games with every other participant. If the number
of games played by the men between themselves
exceeds the number of games played between the
men and the women by 84, then the value of m
is:

19 2) 11 3) 12 47
Ans (3)
Sol. Let m-men, 2-women

mC, x 2 =mC, 2C, .2 + 84

m-55m-8=0=>m-12)(m+7)=0
m=12

7. If the function f given by f(x) = x3 -3(a — 2)x2 +
3ax + 7, for some a€R is increasing in (0, 1] and
decreasing in [1, 5), then a root of the equation,

f(x)-14 .

((XX)_—I)2=O(X¢I) IS :

(o 25 3)7 4 =7
Ans (3)

Sol. f(x) =3x2—6(a—2)x + 3a
f(x) 20V x e (0, 1]
fx)<0Vxell))
=>fx)=0atx=1=>a=5
fix)-14=x-12x-17)

f(x)—14
(x-1)’

=X —

8. Let f be a differentiable function such that
f(1) =2 and f '(x) = f(x) for all xeR. If h(x) = f(f(x)),
then h'(1) is equal to :

(1) 4e (2) 4e2 (3) 2¢ (4) 2¢2
Ans (1)

f'(x)
Sol. TX) =1VxeR

Intergrate & use (1) = 2
f(x) = 2ex1 = fi(x) = 2ex!
h(x) = f(f(x)) = h(x) = F(fx)) P(x)
h'(1) = £(f(1)) £(1)
=1(2) f'(1)
=2e-2=4e
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9.  The tangent to the curve y = x2 — 5x + 5, parallel
to the line 2y = 4x + 1, also passes through the point.

17 71
NEE N E)
| |
3) [—gﬂj 4) [gﬂj

Ans (4)

Sol. y=x2-5x+5
ﬂ—2 5=2 _7
i X — =>Xx=7
ol
atx=—,y=

. 7 -1 29
Equation of tangent at a4 1s2x—y—7=0

Now check options

1
X= g y=-

10. Let S be the set of all real values of A such that
a plane passing through the points (—A2, 1, 1),
(1,-A2, 1) and (1, 1, —A2) also passes through the
point (-1, =1, 1). Then S is equal to :

(1) {3 ) {33}
(3) {1, -1} 4 {3, -3}

Ans (2)

Sol. All four points are coplaner so
-2 2 0

2 A+l 0 |[=0
2 2 -

A2+ 123-22)=0

rL==3

11.

Ans

Sol.

12.

If a circle of radius R passes through the origin O
and intersects the coordinate axes at A and B, then
the locus of the foot of perpendicular from O on
AB is :
(1) (x* +y?)* = 4Rx?y?
(2) (x> + y)(x +y) = Rxy
(3) (x2 + y2)3 = 4R2x2y2
(4) (x2 + y2)2 = 4R2x2y2
(3)

y

N

(h,R)

>X

—-h

k
Equation of AB is hx + ky = h2+ k2

h*+k’ h*+k’
;0 0,

AB = 2R

= (h? + k2)3 = 4R2hZk2

= (x2 + y2)3 = 4R2x2y?

The equation of a tangent to the parabola,

Slope of AB =

x2 = 8y, which makes an angle 6 with the positive
direction of x-axis, is :
(1) x = ycot + 2tand
(3) y = xtanf — 2cotd

(2) x = ycotd — 2tand
(4) y = xtanf + 2cot0

Ans (1)

Sol.

x2 = 8y

Y_X tano
= dx 4 an

. X; = 4tan 0

y, =2 tan? 0
Equation of tangent :-

y — 2tan?0 = tan 0 (x — 4tan 0)
= x=ycotH+2tan O
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13. If the angle of elevation of a cloud from a point
P which is 25 m above a lake be 30° and the angle
of depression of reflection of the cloud in the lake
from P be 60° then the height of the cloud (in
meters) from the surface of the lake is :

(1) 42 (2) 50 (3) 45 (4) 60

Ans (2)

cloud
X
P£30°
60c ¥y |1
25m 25m
&)I (TrrrrrrrrrrN ITrTereenmm I”S’ﬁrface
X +25m
X .
tan30°=;:>y=\/§x ..... (1)
25+x+25
tan 60° = T

= J3y=50+x

= 3x=50+x

= x=25m

.. Height of cloud from surface =25 + 25 = 50m

e 2x X
14. The integral j{(ij — [Ej }loge xdx is equal
L l\e X

to:
LI PR
2 e’ 2 e 2¢
PSRN U A B
2 e 2¢° 2 2¢?
Ans. (4)

(5]

e 2x
J‘(ij log, x.dx — I(Ej log, x.dx
e X

1

. [ n n n lj
15. lim + + T

noe(n?+12 n*+27 n*+3%2 7 5n
is equal to :
T
O (2) tan"1(2)
T
(3) tan"'(3) @ 5
Ans. (2)

2
01+x

lim) —— 2
Xg{}o;n( rzj :J. dx =tan"'2

16. The set of all values of A for which the system of
linear equations.

X — 2y — 2z =12AX

X +2y+tz=2Ay

X -—y=2Az

has a non-trivial solution.

(1) contains more than two elements

(2) is a singleton

(3) is an empty set

(4) contains exactly two elements
Ans. (2)

2—)\

A-1 2 2
1 — 1
1 1 1

0o -1 =0=n=1

17. If nC,4 nCy and "Cy are in A.P., then n can be:

(1) 14 2) 11 3)9 4) 12
Ans. (1)
2.0C5=0C, + nCy
b _In I

275n-5 |4n-4 |6ln-6

2.1 _ 1 L
5n-5 (n-4)(n-5 30

n = 14 satisfying equation.
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18. Let g,band ¢ be three unit vectors, out of which

vectors { and ¢ are non-parallel. If o and 3 are

the angles which vector 7 makes with vectors

band ¢ respectively and ax (b ) =—b , then

lo— B| is equal to :
(1) 60° (2) 30°
Ans. (2)

(3)90°  (4)45°

()b~ (@)=

b & ¢ are linearly independent

- 1
ac=5 & ap-

(All given vectors are unit vectors)

arc=60° & Frb=90°
o — B = 30°
1 sinf 1
19. If A=|-sin6 1 sin0 |; then for all
-1 —sin® 1

3n Sn
Be 1) det(A) lies in the interval :

5 3
o [54) o 3]
3 5
3) [05} @ [Lﬂ

Ans (2)
1 sin 0 1
A| = —sin O 1 sin 0
-1 —-sin® 1

= 2(1 + sin20)
sk 1L
€\ %2 :>\/§<sm9<\/§
) 1
:>0£sm29<5

Al € [2, 3)

\/E—\/2sm X

20. 1i_>1, ie equal to :
L af o o
D7 O\ O\ @4
Ans. (3)
lim Jr—+/2sin"' x \/_+\]2sm X
x—=b J1-x +\/2sm X
2(n—sin_lx)
. 2
lim
x> \/l—X‘(x/E+\/2Sin_1X)
. 2cos 'x 1
lim
o flox  2Jn

Put x = cosO

o \/Esm( jN— \f

21. The expression ~(~p—q) is logically equvalent to :

H~p~~q @prtq
3 ~p"q @®p"h~
Ans. (1)

pla|~p|~r—>q9|~CpP=>9|(~p"~q)
T|T|F| T F F
FIT|T| T F F
T|FlF| T F F
F|F| T| F T T

22. The total number of irrational terms in the binomial

0
. 115 A1/10\%0 .
expansion of (7 -3 ) 1S :

(1) 55 (2) 49 (3) 48 (4) 54
Ans. (4)
60-r r
General term T = %°C, 75 300

... for rational term, r=0, 10, 20, 30, 40, 50, 60
= no of rational terms = 7
.. number of irrational terms = 54
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23. The mean and the variance of five observation are
4 and 5.20, respectively. If three of the
observations are 3, 4 and 4; then then absolute
value of the difference of the other two
observations, 1s :

(D1 2)3
Ans. (3)

mean ¥ =4,6°=52,n=5,.x, =3x,=4=x,

3)7 (4)5

X2 4+x2 =65 ..., (ii)
Using (i) and (ii) (x,— x,)* = 49
|X4 - Xs‘ =7

24. If the sum of the first 15 tems of the

3 3 3 3
3 1 1 3 3
jes| — | +| 1= | +|[2—| +37+| 3= | +....]
Sm@ (2) (4j (4) :
equal to 225 k, then k is equal to :

(19 (2) 27 (3) 108
Ans. (2)

(4) 54

27 [15(15+1)}2
64" 2
=225 K (Given in question)
K=27
25. Let S and S' be the foci of the ellipse and B be
any one of the extremities of its minor axis. If
AS'BS is a right angled triangle with right angle at

B and area (AS'BS) = 8 sq. units, then the length
of a latus rectum of the ellipse is :

(D 22 )4

22 4) 42

Ans. (3)
Mgy - Mgy = -1
4
b2 =a%? ... (i)
lS'B SB =8
5 .
S'B. SB=16

b=2.2
1
NG
2b’
s 0 (LR) = 724 Ans.3

26. Ina class of 60 students, 40 opted for NCC, 30
opted for NSS and 20 opted for both NCC and
NSS. If one of these students is selected at
random, then the probability that the student
selected has opted neither for NCC nor for NSS
is:

N L DN
m3 @7 O35 @7
Ans. (2)

AB

A — opted NCC

B — opted NSS

". P (nither A B—E— !

.. P (nither A nor )—60—26
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27. The number of integral values of m for which the
quadratic expression.
(1 +2m)x2 — 2(1 + 3m)x + 4(1 + m), xeR, is
always positive, is :
(1) 8 27
Ans. (2)
Exprsssion is always positve it

(3) 6 4)3

1
2Zm+1 >0=> m>—5

&
D<0 >m-6m-3<0

3-V12<m<3++/12 - (i)

.. Common interval is

3-Vi2 <m<3:y12
.. Intgral value of m {0,1,2,3,4,5,6}

28. Ina game, a man wins Rs. 100 if he gets 5 of 6
on a throw of a fair die and loses Rs. 50 for getting
any other number on the die. If he decides to throw
the die either till he gets a five or a six or to a
maximum of three throws, then his expected gain/
loss (in rupees) is :

400 .
(1) Tgaln

3) 0

Ans. (3)
Expected Gain/ Loss =
=w x 100 + Lw (-50 + 100) + L*w (=50 =50 +
100) + L? (-150)

- %x100+§%(50) + @H%)(o) +

(%T (-150) =0

here w denotes probability that outcome 5 or 6 (

_2_1
w=573)

here L denotes probability that outcome

1234 (L= 2=2
2,34 (L=¢=3)

29. Ifacuver passes through the point (1, —2) and has
slope of the tangent at any point (x, y) on it as

2

-2
x Y , then the curve also passes through the
X
point :
(1) (V2.1 ) (+3.0)
3) 1 2) “4) (3, 0)
Ans. (2)
2
-2
dy _x J (Given)
dx X
ﬂ 12 =x
dx x
2
“dx
LF= ej" =x?

9
hence bpasses through (1, -2) = C = 2

e X2
YT Ty
Now check option(s) , Which is satisly by op-
tion (ii)
30. LetZ, and Z, be two complex numbers satisfying
|Z,|=9 and |Z,—3—4i]=4 . Then the minimum value

of |Z,-Z,| is :
(Ho 21 3) V2 42
Ans. (1)
2]=9 . |z, —(3+4i)|=4

C, (0,0) radiusr, =9
C,3,4), radiusr,=4

CC, =f-—1,] =5

.. Circle touches internally

min

" |z1 -z,
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TEST PAPER OF JEE(MAIN) EXAMINATION -2019

(Held On Saturday 12" JANUARY, 2019)

TIME:02:30PMTo 05: 30 PM

PHYSICS
1. A load of mass M kg is suspended from a steel | 2.  Formation of real image using a biconvex lens is
wire of length 2 m and radius 1.0 mm in Searle's shown below :
apparatus experiment. The increase in length
produced in the wire is 4.0 mm. Now the load is
fully immersed in a liquid of relative density 2. The screen
relative density of the material of load is 8. The ‘w 2of
new value of increase in length of the steel wire } } }
is: 2f f
(HD4.0mm (2)3.0mm (3)5.0mm (4) zero i
Ans (2) \
If the whole set up is immersed in water without
T'a af disturbing the object and the screen position, what
T TT ) will one observe on the screen ?
Sol. (1) Image disappears
¢ mg ¢ mg (2) No change
(3) Erect real image
(4) Magnified image
F_ y Al Ans (1)
A l
1 1 1
AMlocF L 1 Sol. From i (Mt — D [R_I_R_zj
T =mg
Focal length of lens will change hence image
m disappears from the screen.
T=mg-fp=mg- P_b P8 3. A vertical closed cylinder is separated into two
parts by a frictionless piston of mass m and of
N negligible thickness. The piston is free to move
= [ - p_J mg along the length of the cylinder. The length of the
cylinder above the piston is ¢, and that below the
piston is /¢, , such that ¢, > /,. Each part of the
- [1 _zj mg cylinder contains n moles of an ideal gas at equal
8 temperature T. If the piston is stationary, its mass,
m, will be given by :
T = Emg (R is universal gas constant and g is the
4 acceleration due to gravity)
From (1) nRT[ 1 1 nRT[ ¢, —¢, |
Al T 3 M7 {ZU_J @ g { 0L,
AT 4 ]
RT| 20, +7, RT| ¢, -3¢,
3 © ?{ 0 } @ n_g{ 00
A/@'=Z-A/f=3mm -
Ans (2)
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Sol.

Ans.

Sol.

KI "T PA

T
@1

P,A =PA + mg
nRT.A nRTA
= +1m,
Al Al

nRT [% —ij =mg

2 1

nRT[zl—zzj
g 0.0,

A simple harmonic motion is represented by:

m-=

y = 5(sin3nt+ /3 cos3nt) cm

The amplitude and time period of the motion are:

15 gS 25 zs
(1) Scm, > (2) Scm, 3
3) 10 Es 4) 10 zs
(3) 10cm, > (4) 10cm, 3
)
3 2

/3

y=5 [sin(?ﬂct) + \/gcos(?mt)}

= 10sin[3m+§j

Amplitude = 10 cm

S.

In the given circuit diagram, the currents,
I, =0.3A,1,=0.8 AandI;=0.4 A, are flowing
as shown. The currents I,,I; and I respectively,
are :

£
R 3
(®)

<
<

4—A\MMA
vy

2 AAAM —>-
P WWyw—>

p—
5
<
—
—

& AMAMA
N Yy

L,
(D1.1A,04A 04A
(2)-0.4 A, 04 A, 1.1 A
(3)0.4 A, 1.1 A, 0.4 A
@) 1.1 A—04 A, 0.4 A

%)
A

Ans. (1)

Sol.

0.4A
N

N 0.3A

N
0.8A
From KCL, I, = 0.8 -0.4 = 0.4A

L=04+04+03

=11A

I, = 0.4A
A particle of mass 20 g is released with an initial
velocity 5 m/s along the curve from the point A,
as shown in the figure. The point A is at height h
from point B. The particle slides along the
frictionless surface. When the particle reaches
point B, its angular momentum about O will be :
(Take g= 10 m/s2)

(1) 8kg-m2/s
(3) 3kg-m?/s

(2) 6kg-m2/s
(4) 2kg-m2/s

Ans. (2)
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Sol. Work Energy Theorem from A to B 10°
X 3
tan0/2 5= ==
0, is close to 90
2gh = V2B - Vi For L-R circuit
2x10x10=v2 - 52 X =W, = 100><£ V3
vy =15m/s
Angular momentum about 0 0, mV
L, = mvr
=20x107x20
L,=6 kg.m?/s
1V
R, =10
XC
; tan0, = R
tand,= /3
0, =60
N So phase difference comes out 90 + 60 = 150.
In the above circuit, C=—uF, R, = 20Q, Therefore Ans. is Bonus
2 If R, is 20 KQ
N then phase difference comes out to be 60+30
L :E H and R, = 10Q2. Current in L-R; path =90°
_ ) o 8. A paramagnetic material has 1028atoms/m?3. Its
is 1, anc.i mn _C_RZ path it is I. The voltage of A.C magnetic susceptibility at temperature 350 K is 2.8
source is given by x10-4. Its susceptibility at 300 K is :
V=2002 sin(lOOt) volts. The phase difference (1) 3.672 x 10+ (2) 3.726 x 10+
-4 -4
between I, and 1, is : (3)3.267 x 10 (4)2.672 x 10
130° @0 (3)90° @6 |AMO
Ans. (B 1
ns. (Bonus) Sol. x a T
14 C
curie law for paramagnetic substane
X T
Sol. X T,
0, .y 2.8x10™ 300
X, 350
1 4 _2x10°* 2.8x350x107*
- —= X0= 7T FHn
X~ 300
<o, 10" 3x100 3
3 V3 = 3.266 x 104
E 3
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9. A 10 m long horizontal wire extends from North
East to South West. It is falling with a speed of
5.0ms-1, at right angles to the horizontal component
of the earth's magnetic field, of 0.3 x 10-4Wb/m?Z.
The value of the induced emf in wire is :

(1) 2.5 x 103V 2) 1.1 x10-3V
(3) 0.3 x 103V (4) 1.5 x 103V
Ans (4)
Sol. Induied emf = Bv/
=03x104x5x%x 10
=15%x103V

10.

=

In the figure, given that Vg supply can vary from
0t05.0V, V=5V, By =200, Ry =100kQ, R=l1
kQ and Vgg=1.0 V, The minimum base current
and the input voltage at which the transistor will
go to saturation, will be, respectively :

(1) 20pA and 3.5V (2) 25pA and 3.5V
(3) 25pA and 2.5V (4) 20pA and 2.8V

Ans (2)

Sol. At saturation, Vg =0

Vee = Vee — IeRe

=>Ic= 5 R =5x103 A
Given
IC
Bdc = E
L 3x107
B™ 200
I = 25 pA

At input side
Vgp = IgRg + Vg

= (25mA) (100kQ) + 1V
Vg =35V

11. In the circuit shown, find C if the effective

capacitance of the whole circuit is to be 0.5 pF.
All values in the circuit are in pF.

C 2
A I
T 11,

B

7 7 6
ey BHF 2 EHF 3) EHF (4) 4uF

Sol.

= 14C=7+3C

S
AT

Two satellites, A and B, have masses m and 2m
respectively. A is in a circular orbit of radius R, and
B is in a circular orbit of radius 2R around the earth.
The ratio of their kinetic energies, T /Ty, is:

1
2) \E 31

GMe

T

12.

(D2
Ans (3)

1
@ 5

Sol.

Orbital velocityV =

1
TA = EmAV/f

1

TB = E mBVé
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13.

Ans.

Sol.

14.

Ans.

15.

Ans.

Sol.
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The moment of inertia of a solid sphere, about an
axis parallel to its diameter and at a distance of x
from it, is I(x)". Which one of the graphs represents
the variation of I(x) with x correctlv?

I(x)

1(x)
(L (2)
0] X O ——Xx
1) I(x)
(3) 4)
0 —x 0] X
(2)

2
[ = —mR? + mx>

When a certain photosensistive surface is
illuminated with monochromatic light of frequency
v, the stopping potential for the photo current is —
Vo/2. When the surface is illuminated by
monochromatic light of frequency v/2, the stopping
potential is —V,,. The threshold frequency for
photoelectric emission is:

3v 4 Sv
0 (2) 2v A3V @
(BONUS)
A galvanometer, whose resistance is 50 ohm, has
25 divisions in it. When a current of 4 x10—4 A
passes through it, its needle (pointer) deflects by
one division. To use this galvanometer as a
voltmeter of range 2.5 V, it should be connected

to a resistance of:

(1) 6250 ohm (2) 250 ohm
(3) 200 ohm (4) 6200 ohm
(3)
L= 4x10%%x25=102 A
G i,
AN/
50Q R
................. 23N e

25 =(50+R) 102 -~ R=200Q

16.

Ans.

Sol.

17.

Ans.

A long cylindrical vessel is half filled with a liquid.
When the vessel is rotated about its own vertical
axis, the liquid rises up near the wall. If the radius
of vessel is 5 cm and its rotational speed is 2
rotations per second, then the difference in the
heights between the centre and the sides, in cm,
will be:

()12
3)

(2)0.1 3)2.0 4)04

>X

3 o°x’ B (2><2Tt)2 ><(0.05)2
Y= e 20 =

2 cm

Two particles A, B are moving on two concentric
circles of radii R; and R, with equal angular speed
. At t=0, their positions and direction of motion
are shown in the figure :

AAY

The relative velocity v, — VU, at t=% is given
by :

(1) —o(R, +R,)i ) o(R, +R,)i
3) o(R,-R,)i 4 o(R,-R,)i

“)
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Sol.

18.

Ans.

Sol.

19.

Ans.

Sol.

0=t = ®

> < l§)|;‘
(O

N\
%

R, B

.

V, -V, =R, (—i) -oR, (—i)

A plano-convex lens (focal length f,, refractive
index L,, radius of curvature R) fits exactly into
a plano-concave lens (focal length f;, refractive
index p,, radius of curvature R). Their plane
surfaces are parallel to each other. Then, the focal
length of the combination will be :

W A-1h @ f + 12
R 241
-, Y
3)
H
R
-R
1 1+ 1 :1—p1+p2—1

F f f, R R
Let ¢, r, c and v represent inductance, resistance,
capacitance and voltage, respectively. The

Y4
dimension of — in SI units will be:
rcv

(1) [LTA]
3)

(2) [LA2] (3) [AT'] B [LT?]

[CV]=AT

I N .
So. | cv |~ aT =4

20.

Ans.

Sol.

21.

Ans.

Sol.

22,

Ans.

In aradioactive decay chain, the initial nucleus is

232

o Th. At the end there are 6 a-particles and 4

[-particles which are emitted. If the end nucleus,
If 2X, A and Z are given by :

(1) A=208;Z =280

2)A=202;Z =280

(3) A=200;Z=281

4)A=208;Z=282

4)

232 208 4
% Th—)78 Y +, He

208 .
oY — o X +4p praticle

The mean intensity of radiation on the surface of
the Sun is about 108 W/m?2- The rms value of the
corresponding magnetic field is closest to :

(1) 10°T (2) 104T

3) 1T (4) 10-2T

(2)

I=80C E,2

rms

&E _ =cB

rms

I=80C3 ]_))2

rms

I
Brms = GOC3

B = 104

A resonance tube is old and has jagged end. It is

rms

still used in the laboratory to determine velocity of
sound in air. A tuning fork of frequency 512 Hz
produces first resonance when the tube is filled with
water to a mark 11 cm below a reference mark,
near the open end of the tube. The experiment is
repeated with another fork of frequency 256 Hz
which produces first resonance when water
reaches a mark 27 cm below the reference mark.
The velocity of sound in air, obtained in the
experiment, is close to:

(1) 328ms-! (2) 322ms-!
(3) 34Ims-! (4) 335ms-!
¢}
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23.

Ans.

Sol.

24.

Ans.

25.

Ans.
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An ideal gas is enclosed in a cylinder at pressure
of 2 atm and temperature, 300 K. The mean time
between two successive collisions is 6 x 108 s.
If the pressure is doubled and temperature is
increased to 500 K, the mean time between two
successive collisions will be close to:

(1) 4 x 10-8s (2) 3 x 10-%s
(3)2 x 107s (4) 0.5 x 10-8s
1)
Volume
oC .
velocity
T

volume oc —
P

JT

toc —

t, /500 y P
6x10° 2P /300
t, =3.8 x 10-8

~ 4 X 10_8

The charge on a capacitor plate in a circuit, as a
function of time, is shown in the figure:
What is the value of current att =4 s ?

6 -
5 -
q(ke) ;‘_ /
2+ :
0 L6
t(s)
(1) 3pA (2) 2uA (3) zero (4) 1.5pA
3)

A block kept on a rough inclined plane, as shown
in the figure, remaias at rest upto a maximum force
2 N down the inclined plane. The maximum
external force up the inclined plane that does not
move the block is 10 N. The coefficient of static
friction betwreen the block and the plane is :
[Take g = 10 m/s?]

Q

O
o';,

@ 3
(2)

@ =

Sol.

26.

Ans.

Sol.

27.

Ans.

2 + mg sin30 = umg cos30°
10 = mgsin 30 + p mg cos30°
= 2umg cos30 -2

6 = umg cos 30
4 = mg sin 30
3
Zoux3
) [

3
= —"

2

An alpha-particle of mass m suffers
1-dimensional elastic coolision with a nucleus at
rest of unknown mass. It is scattered directly
backwards losing, 64% of its initial kinetic energy.

The mass of the nucleus is :-

(I)4 m 2)35m ((3)2m 4 1.5m
1
Vi Vv,

mv, = mv, — mv,

I . I .
—mV; =0.36x—mV,
2 2

lM\/22 =0.64xlmvo2
2 2

fm
VZ = M X0.8V0

mV, = VmM x0.8V, -mx0.6V,

= 1.6m = 0.8/mM

4m?2 = mM
A soap bubble, blown by a mechanical pump at the
mough of a tube, increases in volume, with time,
at a constant rate. The graph that correctly depicts
the time dependence of pressure inside the bubble

is given by :-
1
! / P /
(1) (2)
t—> log()—>
1
! / P /
3) “)
L N % —>
t t
4)
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28. Todouble the coverging range of a TV transmittion | 30. InaFrank-Hertz experiment, an electron of energy
tower, its height should be multiplied by :- 5.6 eV passes through mercury vapour and
1 emerges with an energy 0.7 eV. The minimum
€)) ﬁ 2) 4 3) \/E @ 2 wavelength of photons emitted by mercury atoms
is close to :-
Ans. (2) (1) 2020 nm Y:\node0S\JEE-Main 2019-(On
29. A parallel plate capacitor with plates of area 1m? line)\12-01-2019\Evening\PDF (2) 220
each, area t a separation of 0.1 m. If the electric nm
field between the plates is 100 N/C, the magnitude (3) 250 nm (4) 1700 nm
of charge each plate is :- Ans. (3)
2
1240
Take ¢, =8.85x10712 . A= nm
(Take & N-m?’ S0 5.6-0.7
(1)7.85x 10710 C (2)6.85 x 10710 C
(3)9.85x 10710 C 4)8.85x1071°C
Ans. (4)
o_Q
Sol. E = c, Ae,
Q = AEg
Q = (1)(100)(8.85x10-12)
Q = 8.85 x 10-10C
8 E
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TEST PAPER OF JEE(MAIN) EXAMINATION - 2019
(Held On Saturday 12** JANUARY, 2019) TIME:02: 30 PM To 05: 30 PM
CHEMISTRY

1. 8g of NaOH is dissolved in 18g of H,O. Mole
fraction of NaOH in solution and molality (in
mol kg1) of the solutions respectively are :

(1) 0.167, 11.11 (2) 0.2, 22.20
(3) 0.2, 11.11 (4) 0.167,22.20

Ans. (1)

8
Sol. 8g NaOH, mol of NaOH = %=O.2mol

18
18g H,O, mal of H,0 = Ezjmol

0.2

"+ Xnaon = 75 =0.167

0.2x1000

Molality = =11.11m

2. The correct statement(s) among | to Ill with
respect to potassium ions that are abundant
within the cdl fluids igare :

I. They activate many enzymes

Il. They participate in the oxidation of glucose
to produce ATP

1. Along with sodium ions, they are
responsible for the transmission of nerve

signals
@1, 1 and I (2) I and 111 only
(3) 11 only (4) 1 and 11 only
Ans. (1)
Sol. All the three statements are correct a/c to

NCERT (s-block)

3. The magnetic moment of an octahedral
homoleptic Mn(ll) complex is 5.9 BM. The
suitable ligand for this complex is :

(1) CN- (2) NCS
(3) CO (4) ethylenediamine
Ans. (2)

Sol. u=59BM .. n(no of unpaired.e) = 5

Cation Mn!! — 3d5 confn only possible for
relatively weak ligand.

NCS

4.

Ans.

Sol.

Ans.

Sol.

The correct structure of histidine in a strongly
acidic solution (pH=2) is

@
_CH- ®
HLNH-COOH H,N-CH-COOH

NH @
NH
o ) @ [y
N® 7
o N
S)
H.N_CH_COO H,N-CH-COO
%H 7 NH
(3) T\ @ P
H
1
Histidine is
@ =) ®
H,N-CH-COO H,N-CH-COOH

~H

H
N 3 7
/ ét [‘)H72 ' N
/ Acidic medium )
+
" )
H

Zwitter ionic form
pln = 7.59

The compound that is NOT a common
component of photochemical smog is :

(1) O, (2) CH,=CHCHO
(3) CF,Cl, (4) H,C-C-0ONO,
3)

Freons (CFC's) are not common
components of photo chemical smog.
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6.  The upper stratosphere consisting of the ozone
layer protects us from the sun's radiation that
falls in the wavelength region of :

(1) 600-750 nm
(2) 0.8-1.5 nm

(3) 400-550 nm
(4) 200-315 nm

Ans. (4)

Sol. Ozone protects most of the medium
freequnecies ultravoilet light from 200 - 315
nm wave length.

7.  The major product of the following reaction is:

CH,CH,
HOm—C—aCl  NOE,
(ETOOCHZCH3

CH,CH,

(1) H,Cw—C == OCH,CH,

(@] ][I

OOCH,CH,

OCH,CH,

(2) H,CH,C w=—(C —= CO,CH,CH,

CH,

CO,CH,CH,
(3) CH,C=CHCH,
(4) CH,CH,C=CH,

CO,CH,CH,
Ans. (3)
Sol.
LH-CH, CO.CH~CH,
g NaOEt, A
H,C=C—=Cl E, mechanism - CHs C CH-CH,
éC Saytzeff alkene

o7~ “O-CH,CH

3 dehydrohalogenation
8. Theincreasing order of the reactivity of the
following with LiAlH, is:
0) 0]
(A)CZHS)KNH2 (B) Csz)kOCH3
0)

(0] (0]
(©) Csz)kCI (D) Csz)ko)kCsz

(1) (A) < (B) < (D) < (O)
(2) (A) < (B) <(C) < (D)
(3) (B) < (A) < (D) < (O)
(4) (B) < (A) <(C) < (D)

Ans.
Sol.

]

Il
CH.-C

9.

Ans.
Sol.

10.

Ans.

Sol.

11.

1)
Rateof nucleophilic o Electrophilicity of
attack on carbonyl carbonyl group
[ T 9 I
NH < GH~C-OCH, < CH-C-0-C-CHs< CHACC
1 L
+m +m +m -1
The major product of the following reaction is:

N aBH,
EtOH

OH
(1) (2) @
OEt
O OH
oy o
“)
NaBH, can not reduce C=C

but can reduce — ﬁ — into OH.

0]
NaBH,
“Eon >

Molecules of benzoic acid (CzH;COOH)
dimerise in benzene. 'w' g of the acid dissolved
in 30 g of benzene shows a depression in
freezing point equal to 2K. If the percentage
association of the acid to form dimer in the
solution is 80, then w is :

(Given that K; = 5 K kg mol-1, Molar mass of
benzoic acid = 122 g mol-1)

(1)18g9g (2249 ((3)10g (4 15¢g
()

2(C4H;COOH) 8%, (C ,H,COOH),
Wg

(30g) )
diner

AT =i kim
= 06 x5 x w x1000

e 122x30
(i=1-0.8+0.4=0.6)
w=244¢g
Given :
(1) C(graphite) + O,(g) — COL(9);

ArH® = x kJ mol-1

(i) Claraphite)+ 5 O(0) — COAa);
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ArH® =y kJ mol-1

(i) CO(g) + Ox(e) —> COL0);

ArH® = zkJ mol-1
Based on the above thermochemica equations,
find out which one of the following agebraic
relationships is correct ?

(z=x+y (Qx=y-z
B x=y+z @Hy=2z-x
Ans. (3)

Sol.

1
C{graphite) +§Oz (9) = CO(9)AH=ykd/mal ...(2)

D=2 +0@

X =y + z

An open vessel at 27°C is heated until two fifth
of the air (assumed as an ideal gas) in it has
escaped from the vessel. Assuming that the
volume of the vessel remains constant, the
temperature at which the vessel has been heated
is:

(1) 750°C
(3) 750 K
C))

12.

(2) 500°C
(4) 500 K
Ans.

5
isvessel. P, V constant
mTy =n,T,

3
Sol. air escaped from vessdl, E ar reman

n,(300) = [g nlj T, = T, =500 K
13. A7 for NaCl, HCI and NaA are 126.4, 425.9
and 100.5 S cm2mol-1, respectively. If the
conductivity of 0.001 M HA is 5x10-5 Scm-1,
degree of dissociation of HA is:
(1) 0.75 (2) 0.125 (3) 0.25
(2

(4) 0.50
Ans.
Sol.

A% (HA) = A% (HCI)+ A% (NaA) — A2 (NaCl)
= 425.9 + 100.5 - 126.4

14.

Ans.
Sol.

H3C70—©—CH=CH7CH3
| I— | I—

=400 S cm? mol-1
_1000K _1000x5x10°°
"M 10°°
om0
A2 400

The major product in the following conversion
is:

_ HBr(excess)
CH3O—©—CH—CH—CH3 T} ?

(1) HO—@— CH,-CH-CH,

Br

() HO—@—(I:H—CHZ—cm

Br

3) CH3O—@—CH2—(|?H—CH3

Br

(4) CH3O—©—?H—CH2—CH3

Br
(2)

A =50Scm?mol

= 0.125

HBr

HO —@—?H—CHZ—C&

Br

Hydrolysis Electrophilic
of ether addition
acc. to markonikoff's
Rule
15.  If Kg, of Ag,CO;is 8x10-12, themolar solubility

Ans.
Sol.

of Ag,CO3 in 0.1M AgNO; is :
(1) 8x1012M (2) 8x1010M
(3) 8x1011 M (4) 8x1013 M
(2)

Ag,CO; () = 2Ag" (aq.) + CO5*(aq)

0.1+ 25) M SM

Ksp = [Ag'T[CO;’]
8 x 1012 = (0.1 + 252 (S
S=8x1010M
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16.

Ans.

Sol.

17.

Ans.

Sol.

18.

Ans.

Sol.

Among the following, the fase statement is :

(1) Latex is a colloidal solution of rubber
particles which are positively charged

(2) Tyndall effect can be used to distingush
between a colloidal solution and a true
solution.

(3) It is possible to cause artificial rain by
throwing electrified sand carrying charge
opposite to the one on clouds from an
aeroplane.

(4) Lyophilic sol can be coagulated by adding
an electrolyte.

1)

Colloidal solution fo rubber are negatively
charged.

The pair that does NOT require calcination is:
(1) ZnO and MgO

(2) Fe,0; and CaCO4.MgCO;

(3) ZnO and Fe,03.xH,O

(4) ZnCO3 and CaO

(D

ZnO & MgO both are in oxide form therefore
no change on calcination.

The correct order of atomic radii is:
(1)Ce>Eu>Ho>N (22N >Ce>Eu>Ho
(3YEu>Ce>Ho>N (49 Ho>N>Eu>Ce
3

sizeT \Elu\/?f
—7z

Eu > Ce> Ho > N.

19.

Ans.

Sol.
20.

Ans.

Sol.

21.

Ans.

Sol.

The element that does NOT show catenation is:
(1) Sn (2) Ge (3) Si (4) Pb
4)

Catenation is not shown by lead.

The combination of plots which does not
represent isothermal expansion of an ideal gas

IS.

p p \
(A) (B)

O v, O v,

PV,

6]
© (D)
O p O v

(1) (A) and (C)
(3) (B) and (D)

3)
Isothermal expansion PV, = K(Graph-C)

AN

The volume strength of 1M H,0, is:

(2) (A) and (D)
(4) (B) and (C)

K
P= V_m (Graph-A)

—>Vm

(Molar mass of H,0, = 34 g mol-1)

(1) 16.8 (2) 11.35
(3) 22.4 (4) 5.6
(2)

1L — 1M H,0, solution will produce 11.35
L O, gas a STP.
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22. For areaction consider the plot of In k versus
VT given in the figure. If the rate constant of
this reaction at 400 K is 105 s, then the rate

constant at 500 K is:

slope = —4606K

Ink
/T
(1) 2x104s1 (2 104s1
(3) 10651 (4) 4x104s1
Ans. (2)
S
1 1 2
2.303log KES =4606{i—i}
10 400 500
= K, =104s1
23. The element that shows greater ability to form
pr-pr multiple bonds, is :
Qs (2) Ge (3) Sn 4 C
Ans. (4)
Sol. carbon atom have 2p orbitals able to form

strongest pr - pr bonds
The major product of the following reaction is:

H;C \H/O\O/\/\ NH,
0

(i) NaNO,/H
(i) CrCOy/H
(iii) H,SO, (conc.),A

0)

24.

0 HO

CH 0)
T
2
(2) 0 o
)
(3) CH3\H/O
0)

HO
@ I
0

Ans. (2)

Sol.

25.

HC_ o
NH,

%

H lNaNOz
H3C\n/o
0)

OH

;

CrO, lH‘ (”)
H,C C

O
\n/ \@/\/
O
Conc. H,SO, lA
O

/

OH

H,C

o~

4

The aldehydes which will not form Grignard
product with one equivalent Grignard reagents

are
CHO CHO
W @, ST
CHO CHO
(C) H3CO/©/ (D) HOHZC/O/

(1) (B), (C), (D) (2) (B), (D)
(3) (B), (©) (4) (C), (D)

Ans. (2)

Sol.

HO

CHO
/@” RMeX /@+ R-H

Acid-base reaction of G.R are fast.

CHO o CHO
ﬁ?@ _RMgX ] /@ SR
C C
Ho” XMg0”~

CHO

XMgO™
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26. The major product of the following reaction is:

H,C
CH2 HC1
H
CH, cp,
H
CH,-Cl
H
CiL, CH,—Cl
H
CH,
4) CH,
H
Cl
Ans. (1)
s 8k

Sol.
(D~

27. Chlorine on reaction with hot and concentrated
sodium hydroxide gives :

(1) CI~ and CIO; (2) ClI~ and CIO3
(3) CI~ and CIO™ (4) CIO5 and CIO;
Ans. (2)
Sol. 3Cl, + 6 OH- — 5CI-+ ClO; + 3H,0

28. The major product of the following reaction is:

CH,CH,CH-CH, (i) KOH alc.
(ii) NaNH,
Br Br in liq NH,

(1) CH4CH,C=CH

(2) CH,CH,CH-CH,
NH, NH,

(3) CHsCH=C=CH,

(4) CH5CH=CHCH,NH,

Ans. (1)

Sol.

29.

Ans.
Sol.

30.

Ans.
Sol.

CH,;-CH, - (liH - ?Hz
Br Br

lAlc. KOH

CH, - CH, —CI =CH,
Br

NaNH, Iin liq. NH,4
CH; - CH, - C=CH

If the de Broglie wavelength of the electron in
nth Bohr orbit in a hydrogenic aom is equa to
1.5 nay(ay is Bohr radius), then the value of
nzis:
(1) 1.0

(2)
According to de-broglie's hypothesis

(2) 0.75 (3) 0.40  (4) 1.50

2

n
2nr, =Nk = 2n . g = ?znxl.Snao

N o5
Z

The two monomers for the synthesis of Nylone
6, 6 are :

(1) HOOC(CH,)sCOOH, H,N(CH,)¢NH,
(2) HOOC(CH,),COO0OH, H,N(CH,),NH,
(3) HOOC(CH,)sCOOH, H,N(CH,),NH,
(4) HOOC(CH,),COO0OH, H,N(CH,)¢gNH,
)

Nylon-6,6 is polymer of
Hexamethylene diamine & Adipic acid

\’ \2
H,N—CH,)¢-NH,  HOOC—(CH,),~COOH
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1. Two particles move at right angle to each other.
Their de Broglie wavelengths are A, and A,
respectively. The particles suffer perfectly
inelastic collision. The de Broglie wavelength 2,

of the final particle, is given by:

_AqgtAy

(1) A=k, (@) ="

2_1. 1 1.1, 1
3) 7=t 4) 22732
G A7, 4 3275272
Answer (4)
Sol. 1o—>
2
p =t
Py =
2 }\2
P =] +P3
h h2+h2
LI L. L
Ao\AZ a2
1 1 1

S
2. In Sl units, the dimensions of «/M_o is:
0

(1) AT2M-'L (2) AT-3ML3"2
(3) A'TML3 (4) A2T3M-1L2
Answer (4)
Sol. eo:l o =
— |= =[LT"Ix[e
{\/; L/Hoeo} o]
92
F= 4neyr?
- ATF
RERR TR SN )

Uo
= [M—1 L2783 A2]

{ 6—0} =[LT ' Ix[AZM 3T ]

™ collegebatch.con

3. A particle moves in one dimension from rest
under the influence of a force that varies with
the distance travelled by the particle as shown
in the figure. The kinetic energy of the particle

after it has travelled 3 m is

1 2 3
Distance—>
(inm)
(1) 44 (2) 254
(3) 5J (4) 6.5J

Answer (4)

Sol. = Area under F—x graph
AK.E = W:%x(3+2)x(3—2)+2><2

=25+4
=65J

4. Radiation coming from transitionsn=2ton =1
of hydrogen atoms fall on He* ions inn =1 and
n =2 states. The possible transition of heliumions
as they absorb energy from the radiation is

1M n=2->n=4

(2 n=2—->n=5

B)n=2->n=3

4)n=1->n=4
Answer (1)

Sol. Energy released by hydrogen atom

AE, =13.6% 11 =§X13.6eV
1 4) 4

=10.2 eV

Also, energy absorbed by H_* ion in transition

n=2->n=4

AE, =13.6x4x i1 =10.2 eV
4 16

So, possible transitionisn=2 —->n=4
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is 5 cm, the Reynolds number for the flow is of
the order of : (density of water = 1000 kg/m?,
coefficient of viscosity of water =1 mPa s)

(1) 102 (2) 104
(3) 103 (4) 108

Answer (2)
Sol. Flow rate of water (Q) = 100 lit/min

-3
60

Q_  5x10°

A 3xnx(5x1072)2

_10 _2

15t 3n

=0.2 ml/s

Velocity of flow (v) =

ml/s

Dvp
Reynold number (R,) =T

(10><1o—2)><3><1000
_ 3n

1
Order of R, =104

In figure, the optical fiber is | = 2 m long and
has a diameter of d = 20 um. If a ray of light is
incident on one end of the fiber at angle
0, = 40°, the number of reflections it makes
before emerging from the other end is close to:

= 2x10%

(refractive index of fiber is 1.31 and
sin 40° = 0.64)

code, the new resistance will be:
(1) 400 Q
(2) 500 Q
(3) 300 Q
(4) 100 Q

Answer (2)

Sol. 200 Q = Red + Black + Brown

Green=5
So, Green + Black + Brown =500 Q

A 20 Henry inductor coil is connected to a
10 ohm resistance in series as shown in figure.
The time at which rate of dissipation of energy
(Joule’s heat) across resistance is equal to the
rate at which magnetic energy is stored in the
inductor, is:

; 100

E 20H

2

(1) In2

(2) 2 In2
(3) In2

(4) %InZ

402

(1) 66000
(3) 45000
Answer (4)
Sol. 1 x sin 40° = 1.31 sin®

= sinezm: 0=30°
1.31

(2) 55000
(4) 57000

I =20 um x coto

2
~ 20x10°% xcot6

2x10°

T 20x3
N = 57000

=57735

™ collegebatch.con

Answer (2)
Sol. P, =i2x R
Pg=Vxi
P =Vi-i?R
= Vi-ilR=i%R

= j= % and i=%-(1—e‘t”)

\Y _! _atit
ﬁ_ (1 e )
= t=1In(2) :%In@) =2In(2)
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the corners of a square. 'They have
accelerations of equal magnitude with
directions as shown. The acceleration of the
centre of mass of the particles is :

Té AY

B T a

>X

< °
al

(2) a(i+])

(1) Zero
a/m =
@ F{i+)
Answer (4)

@ o(i-])

_ (2m)aj +3mxai +ma(-i)+ 4mxa(—j)

Sol. a
cm 2m+3m+4m+m

2ai—-2aj a, -
=710 g(' -J)
10. A plane electromagnetic wave travels in free
space along the x-direction. The electric field
component of the wave at a particular point of
space and time is E = 6 Vm~ along y-direction.
Its corresponding magnetic field component, B
would be :
(1) 2 x 108 T along y-direction
(2) 6 x 108 T along z-direction
(3) 2 x 108 T along z-direction
(4) 6 x 108 T along x-direction

Answer (3)
Sol. By =0 -8 5 =2x10"°T
c 3x10

Propagation direction = ExB
i=jxB

= B=Kk

11. Voltage rating of a parallel plate capacitor is
500 V. Its dielectric can withstand a maximum
electric field of 108 V/Im. The plate area is
10~ m2. What is the dielectric constant if the
capacitance is 15 pF?

(given g, = 8.86 x 1072 C2/Nm?)
(1) 3.8 (2) 4.5
(3) 8.5 (4) 6.2
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_KEgg A

Sol. C=
d
g-Y
d
1551012 kx8.86x107'2x10™ x10°
500
k=8.5

12. The wavelength of the carrier waves in a
modern optical fiber communication network is

close to :

(1) 600 nm (2) 900 nm

(3) 1500 nm (4) 2400 nm
Answer (3)

Sol. Fact Based

Wavelength of carrier waves in modern optical
fiber communication is most widely used near
about 1500 nm.

13. A steel wire having a radius of 2.0 mm,
carrying a load of 4 kg, is hanging from a
ceiling. Given that g = 3.1 © ms2, what will be
the tensile stress that would be developed in
the wire?

(1) 4.8 x 10 Nm2
(2) 3.1 x 106 Nm2
(3) 5.2 x 106 Nm
(4) 6.2 x 106 Nm™

Answer (2)

P A3 31%10° N/m?
A x(2x107°)

Sol. Stress =

14. A thin circular plate of mass M and radius R
has its density varying as p(r) = p, r with p, as
constant and r is the distance from its center.
The moment of inertia of the circular plate
about an axis perpendicular to the plate and
passing through its edge is | = a MR2. The value
of the coefficient a is

3

1) 5 (2 5

3 8

(3) 5 @ 3
Answer (4)
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5
lc =Ip0rx2nrdrxr2 =%

0

1 1) 16mp,R°

‘. I=ls +MR? = 21p,R® — =0

c "o (3 5j 15
_E[E
53

15. An alternating voltage v(t) = 220 sin 100~nt volt
is applied to a purely resistive load of 50 Q. The
time taken for the current to rise from half of
the peak value to the peak value is

npoR?’}Rz = %MRZ

(1) 2.2 ms (2) 7.2 ms
(3) 5ms (4) 3.3 ms
Answer (4)
Sol. I =1 sin(100nt)
= l?=Imsin(100nt1)
i1
—=100~nt
= 6 1
b=t
600
_ 2n :i
100 50
g treq=l—t1= 1. 1.2 _1 $=3.3ms
4 200 600 600 300

16. Four identical particles of mass M are located
at the corners of a square of side ‘a’. What
should be their speed if each of them revolves
under the influence of others’ gravitational field
in a circular orbit circumscribing the square?

N
N7

GM
2) 1.16 |2 -
(4) 1.35 /GM

GM
() 1.41— ~
(3) 1.2 /GM

Answer (2)
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Sk
2 2"a |
(M}j Ga“g(ﬁ%]
G( %

17. The bob of a simple pendulum has mass 2 g
and a charge of 5.0 uC. ltis at rest in a uniform
horizontal electric field of intensity 2000 V/im.
At equilibrium, the angle that the pendulum
makes with the vertical is

(take g = 10 m/s?)
(1) tan™ (0.2)
(3) tan™ (2.0)
Answer (4)
Sol. Tcosb = mg
Tsinb = qE

(2) tan™ (5.0)
(4) tan™ (0.5)

tan9=£

mg

5x107°x2000 _ 1
2x107°x10 2

(1
tan™'| =
- (2)
A B
18. ﬁ—vzzmmzmg

L L

& » &
< » € »

tano=

A wire of length 2L, is made by joining two
wires A and B of same length but different radii
r and 2r and made of the same material. It is
vibrating at a frequency such that the joint of
the two wires forms a node. If the number of
antinodes in wire A is p and that in B is q then
theratiop: qis

(1) 4:9 (2)1:2
(3) 3:5 (4)1:4
Answer (2)
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T Vg Nupy Mg

= Ay =20y

p_1

= a=2

19. The reverse breakdown voltage of a Zener
diode is 5.6 V in the given circuit.

AAAAA

9V $800 Q

The current I, through the Zener is

(1) 15 mA (2) 7mA
(3) 10 mA (4) 17 mA
Answer (3)
200 @
Sol. 9V 5.6V $800Q
5.6
| =——A=7mA
800 Q 800
9-5.6
=———=17mA
200Q 200

l,=17-7=10 mA

20. A thin strip 10 cm long is on a U shaped wire of
negligible resistance and it is connected to a
spring of spring constant 0.5 Nm~(see figure).
The assembly is kept in a uniform magnetic
field of 0.1 T. If the strip is pulled from its
equilibrium position and released, the number
of oscillations it performs before its amplitude
decreases by a factor of e is N. If the mass of
the strip is 50 grams, its resistance 10 Q and
air drag negligible, N will be close to

10 cm

(1) 1000 (2) 5000
(3) 50000 (4) 10000
Answer (2)
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22
F=—kx—ﬂxv
R

So, it is case of damped oscillation
bt

= A=Age 2m

bt

Ao _ Ase 2m

=

2m  2x50x1073x10
= t= =

B?? 0.01x0.01
R

=10000s

Time period, T = 271\/% =2s

Number, N= =5000

10000
2

21. Ship A is sailing towards north-east with
velocity v =30i+50jkm/hr where i points east

and j, north. Ship B is at a distance of 80 km
east and 150 km north of Ship A and is sailing
towards west at 10 km/hr. A will be at minimum
distance from B in:

(1) 2.2 hrs. (2) 4.2 hrs.
(3) 3.2 hrs. (4) 2.6 hrs.
Answer (4)
Sol. F(North)
» HEast)

V, =30i+50jkm/hr
Vga = (80i +150j) km

Vg = (-10i)km/hr

Vga = Vg —V, =—10i —30i —50i = -40i - 50]
Projection of

(Fan) 0N Vgy = (BA) (Vea)

(Vga)
_ (80i+150j)(—40i -50j) _ Vmk
10+/41 qB
10x107 107

=2.6Hrs.

t: =
Ja1x10J41 41
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p6tential difference between the pBints ‘a’ and
‘b’ is approximately (in V)

Ry a R,
ES
E,— R,
E, 3N
R, b
1) 2.7 (2) 3.7
(3) 2.3 (4) 3.3
Answer (4)
Sol. v= Eror; +Eprary + Egnyr,
) Fyry + ol +15h
_2(2x2)+4(2x2)+4(2x2)
4+4+4
=£=m=3.3Volt
12 3

23. Two identical beakers A and B contain equal
volumes of two different liquids at 60°C each
and left to cool down. Liquid in A has density of
8 x 102 kg/m® and specific heat of 2000 Jkg~'K"
while liquid in B has density of 103 kgm= and
specific heat of 4000 Jkg—'K-'. Which of the
following best describes their temperature
versus time graph schematically? (assume the
emissivity of both the beakers to be the same)

60°C- 60°C
TRNA T‘E B
M ¢ Bk< @) A
o t—> t->

60 '?-Qind B 60°C

@ 1 @ Alp

t->

A

t—>
Answer (2)

dT a4
mS| —— |=ecAT
sor (<L) -0

_dT _eoxAxT*
dt pxVol.xS

=P8 (2)>1

Cal
dt Jg

So, A cools down at faster rate.
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hollow spherical shell. Let the potential
difference between the surface of the solid
sphere and that of the outer surface of the
hollow shell be V. If the shell is now given a
charge of -4 Q, the new potential difference
between the same two surfaces is:

1) 2V 2 Vv
3) 2V 4) 4V
Answer (2)

Sol. In case-1

Electric field between spherical surface

_ka

r2

E

In case-2

Electric field between surfaces remain
unchanged.

Potential difference between them remain
unchanged too.

25. A circular coil having N turns and radius r
carries a current I. It is held in the XZ plane in
a magnetic field Bi.The torque on the coil due
to the magnetic field is:
Bnr? | Br?|
1) ——— 2
(1) N (2) N
(3) Brr2l N (4) Zero
Answer (3)
Sol. |t|=|uxB|
=NIAxB [A = 7r?]

= 1= NInr?B
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length 20 cm. A convergent mirror of focal
length 10 cm is placed at a distance of 60 cm
on the other side of the lens. The position and
size of the final image will be:

(1) 20 cm from the convergent mirror, twice the
size of the object

(2) 20 cm from the convergent mirror, same
size as the object

(3) 40 cm from the convergent lens, twice the
size of the object

(4) 40 cm from the convergent mirror, same
size as the object

Answer (Bonus)

Sol. v, =M=4o cm
(40-20)
u,=60-40=20cm
v, =M=20cm
(20-10)

Image traces back to object itself as image
formed by lens is a centre of curvature of
mirror.

27. If 1022 gas molecules each of mass 1026 kg
collide with a surface (perpendicular to it)
elastically per second over an area 1 m? with a
speed 104 m/s, the pressure exerted by the gas
molecules will be of the order of:

(1) 108 N/m? (2) 103 N/m?
(3) 10"® N/m? (4) 10% N/m?

Answer (Bonus)

_ Nx (2mv)
Atx A

Sol. P

22 -26 4
=10 x2x107°° x10 =2 N/m?2
1x1

28. A thermally insulated vessel contains 150 g of
water at 0°C. Then the air from the vessel is
pumped out adiabatically. A fraction of water
turns into ice and the rest evaporates at 0°C
itself. The mass of evaporated water will be
closest to:

(Latent heat of vaporization of water = 2.10 x
10 J kg! and Latent heat of Fusion of water =
3.36 x 10% J kg™)
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\=7 == 9

Answer (3)

N7 EEJd

Sol. Let amount of water evaporated be m gram.
mxL =(150-m) x L
m x 540 = (150 - m) x 80
= m=20g9g
29. In an interference experiment the ratio of

a; 1

—=§.The

amplitudes of coherent waves is a
2

ratio of maximum and minimum intensities of
fringes will be:

(1) 4 (2) 18
(3)9 (4) 2
Answer (1)
Sol. 213
a, 1
Imax _ [ @2t 34 2_ 3+1 2_4
lin 82—y 3-1

30. A boy’s catapult is made of rubber cord which
is 42 cm long, with 6 mm diameter of cross-
section and of negligible mass. The boy keeps
a stone weighing 0.02 kg on it and stretches
the cord by 20 cm by applying a constant force.
When released, the stone flies off with a
velocity of 20 ms™'. Neglect the change in the
area of cross-section of the cord while
stretched. The Young’s modulus of rubber is
closest to:

(1) 10% Nm™
(3) 108 Nm™

Answer (4)

(2) 103 Nm2
(4) 108 Nm2

1 . (E) (Al)z :1 mv2
2 L 2

Sol.

_ mvZL
A(Al)?

_0.02x400x0.42x 4
nx36x107°x0.04

= 2.3 x 106 N/m?

So, order is 10°.
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1. With respect to an ore, Ellingham diagram
helps to predict the feasibility of its

(1) Zone refining
(2) Vapour phase refining
(3) Thermal reduction
(4) Electrolysis
Answer (3)

Sol. Ellingham diagram is used to select reducing
agent so it help to predict feasibility of its
thermal reduction.

2.  Which one of the following equations does not
correctly represent the first law of
thermodynamics for the given processes
involving an ideal gas? (Assume non-expansion
work is zero)

(1) Isothermal process : q = -w
(2) Cyclic process : q = -w
(3) Isochoric process : AU = q
(4) Adiabatic process : AU = -w
Answer (4)
Sol. AU=q+W
Adiabatic process q =0
AU =W
For isothermal, AU =0
For cyclic, AU =0
For isochoric, W =0

3. The quantum number of four electrons are
given below:

1

) n=4,|=2,m|=—2,ms=—§
1

(M n=3,1=2,m= 1m—+5
_ _ _ _ 1
(III)n—4,I—1,m,—0,ms—+§
_ _ _ 1
(IV)n—3,I—1,m,—1,ms——§
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The correct order of their increasing energies
will be:

1) Iv<il<ili<lI
2 I<li<li<IV
(B) IV<ll<li<lI
@ 1<n<<Iv

Answer (1)

Sol.

n+l
) n=4

=2 4d 6
()n=3 I1=2 3d 5
5

(IMMHn=4 1=1 4p

(IV)n=3 1=1 3p 4

more is n + | value, more is energy
3p<3d<4p<4d

The major product of the following reaction is :

(|) AIC,, heat

( (||) H,0

(1)

(0]

Joae!
CO,H Cl

2

COH
"G

o)
(¢}

(4)
Cl
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Cl 0
(|) AICl,, Heat
@@ @ @
(0]

5. The correct order of the spin-only magnetic
moment of metal ions in the following low-spin
complexes, [V(CN) ]+, [Fe(CN) ]+, [Ru(NH,)3*
and [Cr(NH,),]*, is

(1) V2 > Cr?* > Rud* > Fe?
(2) Cr?* > V2 > Ru3* > Fe?
(3) V2 > Ru®" > Cr?* > Fe?

(4) Cr?* > Ru3* > Fe?* > Vv

Answer (1)
Sol. No. of unpaired
electrons
[V(CN)1* v+2 3
[Ru(NH,) %" Ru*3 1
[Fe(CN) 1+ Fe*? 0
[Cr(NH,) )% Cr*? 2

Order of spin magnetic moment
V2+ > Cr2+ > Ru3+ > Fe2+

6. Which is wrong with respect to our
responsibility as a human being to protect our
environment?

(1) Using plastic bags

(2) Restricting the use of vehicles

(3) Avoiding the use of floodlighted facilities

(4) Setting up compost tin in gardens
Answer (1)

Sol. Use of plastic bags is hazardous to our
environment

™ collegebatch.con

S

adsorbed on mass m of the adsorbent. The

X
plot of log m versus log p is shown in the

given graph. X s proportional to
m

X
IogE
(1) p* (2) p?
(3) p?? (4) p?
Answer (3)
X 1 X 1
Sol. — o p" —=kp"
m m
2
Slope = 3
X 1
log— = logk + —logp
m n
1_2
Slope=—=—
P n 3
2
X o pd
m
8.  Given that Eg ,, o, =+1.23V;
E® 5,08 150 =2.05V
Eg o = 1T1.09V;
Eiu’*lAu =+1.4V

The strongest oxidizing agent is
(1) Br,
(2) Audt
(3) 8,07
(4) O,
Answer (3)

Sol. More positive is the reduction potential
stronger is the oxidising agent.

Reduction potential is maximum for S,0,%

189



N=N

Answer (3)

N:Cr

OH

&

OO =0

Coupling reaction

OH

©

N = N—CH,

10. Maltose on treatment with dilute HCI gives
(1) D-Galactose
(2) D-Glucose and D-Fructose
(3) D-Glucose
(4) D-Fructose
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is composed of two o-D glucose units.

The vapour pressures of pure liquids A and B
are 400 and 600 mmHg, respectively at 298 K.
On mixing the two liquids, the sum of their
initial volumes is equal to the volume of the
final mixture. The mole fraction of liquid B is
0.5 in the mixture. The vapour pressure of the
final solution, the mole fractions of
components A and B in vapour phase,
respectively are :

(1) 500 mmHg, 0.4, 0.6
(2) 500 mmHg, 0.5, 0.5
(3) 450 mmHg, 0.4, 0.6
(4) 450 mmHg, 0.5, 0.5

Answer (1)
Sol. P = xgpg + X,pa

= 0.5 % 600 + 0.5 x 400 = 300 + 200 = 500

Pg = YsProtal

_ p, 300 3

=P S _° o6
Yo~ B "800 5

_ p. 200 2

= 99 _2 o4
Ya= b ~"500 5

Total

For the reaction 2A + B — C, the values of
initial rate at different reactant concentrations
are given in the table below. The rate law for
the reaction is

1 _1. | Initial Rate
[Al(molL ") | [B](mol L) 4
(mol L 's™)
0.05 0.05 0.045
0.10 0.05 0.090
0.20 0.10 0.72

(1) Rate = K[A]?[B]?
(3) Rate = k[A]?[B]
Answer (4)

Sol. 2A+B— P
Rate = k[A]* [B}Y
Exp-1, 0.045 = k[0.05]* [0.05)Y ...(i)

(2) Rate = K[A][B]
(4) Rate = k[A][B]?
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Exp-3, 0.72 = k[0.2]* [0.1)Y ...(iii) v sa \e) B4

. o o (3) La* (4) Sm?¥
Divide equation (i) by equation (ii)
Answer (4)
0.045 (1) ] Sol. Sm*® = Partially filled f orbital = 4f°
_— | — X =
0.090 (2j Sm = 456s2

+3 =
Divide equation (i) by equation (iii) Sm™ = Yellow.

Lu*3 = 4f'4 colourless.

0.045 =(0.05jy[0.05j1 15. The correct order of hydration enthalpies of
0.72 0.1 0.2 alkali metal ions is

(1) Na* > Li* > K* > Rb* > Cs*

2 Hod + + + +
G] =Gjy:>y=2 (2) Li* > Na* > K* > Cs* > Rb
(3) Na* > Li* > K* > Cs* > Rb*

Rate law = k[A]" [B]2. (4) Li* > Na* > K* > Rb* > Cs*

13. For silver, Cp(JK‘1 mol-') = 23 + 0.01T. If the = Answer (4)

temperature (T) of 3 moles of silver is raised = Sol. Smaller is size more is hydration energy.
from 300 K to. 1000 K at 1 atm pressure, the Li* < Na* < K* < Rb* < Cs* _ Size
value of AH will be close to

Li* > Na* > K* > Rb* > Cs* Hydration energy

(1) 21 kJ (2) 13 kJ
16. The major product of the following reaction is
(3) 62 kJ (4) 16 kJ
Answer (3) OK/Br NaBH,
_
Sol.n=3 @) MeOH, 25°C
T, =300
T,=1000

OH OH
Br OMe
Cp =23+ 0.01T
(1) (2)

TZ
AH = j nC,dT
T1

1000 \/OMe
=n [ (28+0.01T)dT (3) (4) ©/\

0.01T2 ]000 Answer (3)
300 o O-

= 3[16100 + 4550] Sol. @)kCHZBr %) @)\CHZ—Br
eOH, 25°

=3 x 20650 = 61950 J o

CH—CH,

= 3[23T+

=61.95 kJ

Of
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oxyg(;n atoms occupy all the tetrahedrai voids.
The structure of bimetallic oxide is
(1) A,B,0
(2) AB,O,
(3) A,B,0
(4) A,BO,
Answer (2)
Sol. Lattice formed by B(ccp) = 4
A = 50% of octahedral voids = 2
O = tetrahedral voids = 8
Formula = AB,O,

18. If solubility product of Zr,(PO,), is denoted by
Ksp and its molar solubility is denoted by S,
then which of the following relation between S

and K is correct?
1
K 7
(2) s=| —==
216

Ko g
K., 6 (K ;
Answer (4)

Sol. zry(PO,), =—=32r"*+4PO}
38 4s

K =[2r* ] [POS | = (35)(a5)

K,, = 6912 87

U7
5= e
6912

19. In order to oxidise a mixture of one mole of
each of FeC,0,, Fe,(C,0,),;, FeSO, and
Fe,(S0O,); in acidic medium, the number of
moles of KMnO, required is

(1) 1.5
(2) 2
(3) 3
(4)1
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Sol. 5e+MnO, ——Mn*?

() FeC,0,——Fe®* +2CO, +3e

3
1 mole of FeC,0, react with 5 moles of

acidified KMnO,

(i) Fe,(C,0,);——Fe® +CO, +6e

6
1 mole of Fe,(C,0,), react with = moles of

5
KMnO,

(iii) FeSO, ——Fe* +e

1
1 mole of FeSO, react with 5 moles of

KMnO,

+

1]
N

Total moles required =

oo
+

olw
(S, ] PN

20. 100 mL of a water sample contains 0.81 g of
calcium bicarbonate and 0.73 g of magnesium
bicarbonate. The hardness of this water
sample expressed in terms of equivalents of
CaCo, is

(molar mass of calcium bicarbonate is
162 g mol~' and magnesium bicarbonate is
146 g mol")

(1) 5,000 ppm
(2) 100 ppm
(3) 10,000 ppm
(4) 1,000 ppm

Answer (3)

Sol. Moles of Ca(HCO,), = 0.005
Moles of Mg(HCO,), = 0.005
Hardness in terms of CaCO; pm

_ (0.005+0.005)x100
- 100

108

=104 ppm
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O ©

(1) Tetradentate
(3) Bidentate

Answer (1)

(2) Tridentate
(4) Hexadentate

Sol. It has four lone pairs but maximum it will be
able to donate three lone pairs.

Maximum denticity is 3.

22. Diborane (B,H;) reacts independently with O,
and H,0 to produce, respectively:

(1) H;BO, and B,O, (2) HBO, and H,BO,
(3) B,Ozand H,BO, (4) B,0O;and [BH,]-
Answer (3)
Sol. B,H, + 30, — B,0, + 3H,0
B,H, + 6H,0 — 2H,BO, + 6H,
23. The size of the iso-electronic species CI-, Ar
and Ca?* is affected by

(1) Nuclear charge
(2) Principal quantum number of valence shell
(3) Azimuthal quantum number of valence shell

(4) Electron-electron interaction in the outer
orbitals

Answer (1)

Sol. Iso-electronic species differ in size due to
different effective nuclear charge.

24. The IUPAC name of the following compound is:
CH; OH
H,C - CH-CH - CH,- COOH
(1) 3-Hydroxy-4-methylpentanoic acid
(2) 4-Methyl-3-hydroxypentanoic acid
(3) 2-Methyl-3-hydroxypentan-5-oic acid
(4) 4,4-Dimethyl-3-hydroxybutanoic acid

Answer (1)
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3-Hydroxy-4-methyl
pentanoic acid

OH (o]

25. Which of the following amines can be prepared
by Gabriel phthalimide reaction?
(1) Neo-pentylamine (2) n-butylamine
(3) t-butylamine (4) Triethylamine
Answer (2)

Sol. Primary amines are prepared by Gabriel
pthallimide synthesis

CO~_ CO_
NK + C,H,Cl —> N-C,H,
co” co”
Pot. pthallimide l NaOH(aq)

COONa

@ +n-C,H,NH,
COONa

26. An organic compound ‘X’ showing the following

solubility profile is

t
water > insoluble
X o
5% Hcl » insoluble
10% NaOH
» soluble
0,
10% NaHCO, » insoluble
(1) Benzamide (2) Oleic acid

(3) o-Toluidine (4) m-Cresol

Answer (4)

CH,

Sol. Xis Meta cresol

OH
CH,

CH, NaOH (10%) @\
—

OH
NaHCO, (10%
[ NaHOO, (19%) . |nsoluble

Benzamide is amphoteric

Oleic acid will dissolve in NaOH as well as
NaHCO, due to acidic nature.
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OCH,

Conc HBr (excess)‘
heat -

CH =CH,
OH Br
(1) @ @)
Br-CHCH, Br-CHCH,
OH Br
(3) (4)
CH,CH,Br CH,CH,Br
Answer (1)
OCH,
sm.@ DR @ @ oHer
CH=CH, CH CH, Cl-l CH,
Br Br

28. Assertion : Ozone is destroyed by CFCs in the
upper stratosphere.

Reason : Ozone holes increase the amount of
UV radiation reaching the earth.

(1) Assertion and reason are both correct, and
the reason is the correct explanation for the
assertion.

(2) Assertion is false, but the reason is correct.

(3) Assertion and reason are correct, but the
reason is not the explanation for the
assertion.

(4) Assertion and reason are incorrect.
Answer (3)

Sol. CFC’s are responsible for depletion of ozone
layer

CF,Cl,—*Cl,, +F, CCl
Cl+0,——ClO +0,

Cl0+0——Cl+0,

Both statements are correct.
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Fehling solution. It however, reacts with
Grignard reagent and gives positive iodoform

test. The compound is
OH
CH,
Qe @*
o

Answer (3)

C.H;
CH,

CH—CHS
oc Hs
%

Reacts with Grignard’s reagent due to
acidic hydrogen.

\

Fehling solution test is negative as there is
no — CHO group.

\J

Neutral FeCl, test is negative as there is no
phenolic group

30. In the following compounds, the decreasing
order of basic strength will be

(1) NH; > C,H.NH, > (C,H,),NH

(2) C,H,NH, > NH, > (C,H,),NH

(3) (C,H,),NH > NH, > C,H.NH,

(4) (C,H,),NH > C,H,NH, > NH,
Answer (4)

Sol. Correct order of K, value

(C,H,),N > (C,H,);N > NH,

In aqueous medium sec. amines are most
basic.

3°amines are more basic than NH, as +| factor
dominate over steric factor.
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1. The shortest distance between the line y = x
and the curve y2=x-2is :

1 7
M 217 @ 3
7
(3) 2 @ 272
Answer (4)

Sol. The shortest distance between line y = x and
parabola = the distance between line y = x and
tangent of parabola having slope 1.

Let equation of tangent of parabola having
slope 1 is,

y=m(x—2)+i
m

1

where m =1 and a=z

7
Equation of tangent y =X ~a
Distance between the line y = x and the tangent

7
12 %] 7

e 42
2. The sum of the co-efficients of all even degree

terms in x in the expansion of (x++/x*-1)® +
(x—v/x*=1)%, (x >1) is equal to :

(1) 24 (2) 32
(3) 26 (4) 29
Answer (1)

Sol. (x+m)6+(x—m)6

= 2[60(,x6 +8C,x* (x® —1)+8 C x%(x* - 1)? +8 C4 (x° —1)3]

=2[x® + 15x7 — 15x4 + 15x8 — 30x5 +
15x2 + x9 — 3x6 + 3x3 - 1]

Sum of coefficients of even powers of
x=2[1-156+15+15-3-1]1=24
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3. If §, and S, are respectively the sets of local
minimum and local maximum points of the
function, f(x) = 9x* + 12x3 — 36x2 + 25, xeR,
then:

(1) $,={-2}S,={0,1
(2) §,={-2,118, ={0}
(3) S,={-18,={0,2}

(4) S§,={-2,0}S, ={1}
Answer (2)
Sol. f(x) = 9x* + 12x3 — 36x2 + 72
f/(x) = 36[x3 + x2 — 2x] = 36x(x — 1)(x + 2)

T R
1 1 1
T 1

2 0 1
Whenever derivative changes sign from
negative to positive, we get local minima, and
whenever derivative changes sign from positive
to negative, we get local maxima (while moving
left to right on x-axis)

S, ={2,1}
S, ={0}
J3 inx |}
4. I 2y=| cot-| Y3COSX+sinx ,xe(o,ﬁj then
cosx—+/3sinx 2
ay . .
dx 'S equal to :
T T
2x—— X——
(1) 2x-3 (2) X4
3 Fox o "ox
(3) 3 @ 5
Answer (2)
2
ﬁcosx+1sinx
Sol. 2y = cot_1 2 \/Z
—cosx——3sinx
2 2

2

i

= 2y=|cot™
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= 2y= 2
[E—xj if ——xe O,th
6 6
n [n nj
X—— if xe
dy 6 6 2
= dx | = n
X—— ifxe(o,—)
6 6

Note: Only one given option is correct.

5. A point on the straight line, 3x + 5y = 15 which
is equidistant from the coordinate axes will lie
only in :

(1) 4% quadrant

(2) 1%t quadrant

(3) 1st, 27 and 4t quadrants

(4) 15t and 2" quadrants
Answer (4)

Sol. A point which is equidistant from both the axes
lies on eithery = x and y = —x.

As it is given that the point lies on the line

3x+ 5y =15
So the required point is :
3x+5y=15
x+y=0
15 15 15 15 d
=—— = 2" drant
X 2 y 2 :(2 2){ quaran}
or3x+5y=15
xX=y
15 15 15 15
X=—, y=—=|— = |11 quadrant
3 y 8:(8 8]{ quaran}
5x
sm?
6. I — dx is equal to :
smE

(where c is a constant of integration)
(1) 2x + sinx + 2 sin2x + ¢

(2) x + 2 sinx + 2 sin2x + ¢

(3) x + 2 sinx +sin2x + ¢

(4) 2x + sinx + sin2x + ¢

Answer (3)
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_\2 }dx

Sol. J‘_x
sin(zj
5x

X .
2cos —.sin——
:j#dx

X . X
2cos - .sin—
2 2

J-sm3x+sm2x
sinx

dx

Now use sin2x = 2sinxcosx and sin3x = 3sinx
— 4sinsx

=I(1+Zcosx+20052x)dx

=x + 2sinx + sin2x + ¢

7. If the tangents on the ellipse 4x2 + y2 = 8 at the
points (1, 2) and (a, b) are perpendicular to
each other, then a? is equal to

64 » 2

(1) 37 (2 37

4 128

@) 37 T
Answer (2)

Sol. Equation of tangent at A(1, 2);
Idx+2y=8 = 2x+y=4
So tangent at B(a, b) can be assumed as

= 2" 2

Condition for tangency;

X—2y=c

= c¢c=1J/34
Equation of tangent; x - 2y = +./34 ...(i)

Equation of tangent at P(a, b); 4ax + by = 8...(ii)

Comparing both the equations ;

4a_b 8
1 -2 +/34
2 2
= a=t— = a’=-—_
\34 17

196



by the lines, x + y = n, neN, where N is the set \TEX" +eX
of all natural numbers, is

(1) 105 (2) 160 :.n(“_sz
1+ X
(3) 320 (4) 210
Answer (4) —2In(:+:)

Sol.

R =2f(x)

4 10. Let y = y(x) be the solution of the differential

o
B equation, (x* +1)2 ix Y 1 2x(x* +1)y =1 such that
x+y=n

y(0) = 0. If \/gy(1)—— then the value of ‘a’ is
Let the chord x + y = n cuts the circle x? +
y2=16 at A and B length of perpendicular from () 1 2 1
2 4
O on AB= M :L 1
JE+E| V2 (3) 1 @)
16
\/ﬁ Answer (4)
Length of chord AB =2, (4> —[—]
V2 Sol. (1+x2)%+2x(1+x2)y=1
2
—2 /16— = d—y+[ 2 jy= 1
2 dx \1+x? (1+x2)
Here possible values of n are 1, 2, 3, 4, 5. It is a linear differential equation
Sum of square of length of chords 2x
b= el 1™ = gh1) _ g4 52
5 n2
=S af16-1L
n=1 2 (1 2) J- X
“(1+x%)= +cC
=Y 1+x%
:64x5—2.%:210 = y(+x)=tan' x+c
Ifx=0theny=0
9. If f(x)= Ioge(1 j|x|<1 then f( 2"2) is So,0=0+c
+X 1+x — ¢=0
equal to :
= y(1+x3)=tan' x
(1) 2f(x) (2) 2f(x?)
put x =1
(3) —2f(x) (4) (f(x))?
Answer (1) 2y =%
Sol. -: (x)—lnu x) _ _n
X 4
2x
1- i
2x \_ 1+x2 = Va= 4
f 7 |=In
1+x 2x 1
1+2x? = a=—
16
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B < E,then o — P is equal to

2
4( 9 a9
(1) tan [ﬁj (2) cos (mj
P | 9 -1 9
(3) sin (—5 10) (4) tan [—5m]
Answer (3)
Sol. - cosoc=%
= tanoc:%

= and tanB=%

tan (0—B) = tanco —tanf
1+tano - tanf
41
_33_1
4 13
1+— —
9 9
_9
13

o—B=tan™’ (i) =sin™ [L) =cos™’ (i}
13 510 510

12. Let f : [0, 2] — R be a twice differentiable
function such that f’(x) > 0, for all x(0, 2). If
o(x) = f(x) + f(2 — x), then ¢ is

(1) Decreasing on (0, 2)

(2) Increasing on (0, 2)

(3) Decreasing on (0, 1) and increasing on (1, 2)

(4) Increasing on (0, 1) and decreasing on (1, 2)
Answer (3)
Sol. ¢(x) = f(x) + f(2 - x)

differentiating w.r.t. x

¢'(x) = f(x) - F(2 - x)

For ¢(x) to be increasing ¢’(x) > 0

= f(x)>f(2-x)

(-- f'(x) > 0 then f'(x) is an increasing function)

= X>2-X

= x>1

So ¢(x) is increasing in (1, 2) and decreasing in
0, 1)
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(1) 228 (@) 2%

(3) 224 (4) 226
Answer (2)

Sol. 2.2C + 5.2°C, + 8.2°C, +

20 20 20
> (3r+2)*C =3 > r.*C +2) *C,
r=0 r=0

r=0 =

20 20
60> "C,_,+2> *C,
r=1 r=0

=60 x 219 + 2 x 220
=221 [15+1] = 2%

14. All possible numbers are formed using the
digits 1, 1, 2, 2, 2, 2, 3, 4, 4 taken all at a time.

The number of such numbers in which the odd
digits occupy even places is :

(1) 180 (2) 175
(3) 162 (4) 160
Answer (1)

Sol. There are total 9 digits; out of which only 3
digits are odd.

ST T T T
Number of ways to arrange odd digits first

= “cs.@

[2

3) |6
Total number of 9 digit numbers = [4 Cs Ej : IQLE

=180

15. The greatest value of ¢ € R for which the
system of linear equations

x—-cy-cz=0
cx-y+cz=0
cx+tcy-z=0

has a non-trivial solution, is :

(1) (20

1

(3) 2 @ 5
Answer (4)
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1 —-¢ -c is always correct?

-1 ¢ [=0 (1) P(A|B)=P(B)-P(A)
cc -1
(2) P(AIB)<P(A)

= (1-¢?)+c(-c-¢c?)-clc?+c)=0
(3) P(A|B)=P(A)

— p— 2 =

= (1+c)(1-¢)-2¢*(1+¢c)=0 (4) P(A|B)=1

= (1+c)(1-c-2¢?)=0 Answer (3)

= (1+¢)*(1-2¢)=0 Sol. - AcB;so AnB=A
1

= c=-1or — éjzm
2 Now, P(B P(B)

16. Let O(0, 0) and A(0, 1) be two fixed points. Then
the locus of a point P such that the perimeter A) P(A)
of AAOPis 4, is : (EJZW

(1) 8x%>-9y?+9y=18 (2) 9x%+8y>-8y=16
yorey y -5 P(B)<1

(3) 9x?>-8y?+8y=16 (4) 8x>+9y?>-9y=18
p(A >P(A)
Answer (2) So, Flg )=

Sol. Let point P(h, k) 18. If o and B be the roots of the equation x2 — 2x
- OA=1 + 2 = 0, then the least value of n for which
So, OP + AP =3

o n .
— 1| =1is:
Jh2 + K2 412 +(k-1)® =3 (BJ
Y (1) 4 (2 5
(3) 3 4) 2
Answer (1)

A0, 1) Sol. x2_2x+2=0

P(h, k) 2:/-4
2

0(0, 0)

v B A+i 1-i
h2 +(k—-1)? =9 +h? +k? —6vh? +k?
6vh? +k? =2k +8
9(h? +k?) =k? +16 + 8k

9h? +8k%-8k-16=0
Locus of point P will be,

G Ul

Now, (%j S1 o ()" =1

= n must be a multiple of 4.
9x? +8y” -8y -16=0 minimum value of n = 4
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26 59

(1) 3 (2) o

53

(3) 8 (4) 3
Answer (2)

Sol. y < x? + 3x represents region below the parabola.

-3\_ 40 1 3

Area of the required region
— M2 34
= [, % +3x)dx + [ "4-dx

=1+3+8
3 2

_59
6

2-Xxcosx
XCOS X

20. If f(x)=
i

the value of the integral _[ g(f(x))dx is :

Ta
(1) log1 (2) log3
(3) log,2 (4) log.e
Answer (1)

Sol. g(f(x)):ln(mj

2+XCOSX

T (dex (i)

Let I= j In
2+Xxcosx

T

b b
(Using property Jf(x)dx = If(a +b —x)dx]
%
1= | In( ..(ii)
Va
Adding (i) and (ii)
7
21= [ In(1)dx=0
L

= 1=0=In1

2+Xxcosx
———— |dx
2-xcosx
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and g(x) = log_x, (x > 0) then

y + 2z - 4 = 0 and passing through the point

(1,1,0)is:

(1) 2x-z=2 (2) x-3y-2z=-2

3) x-y-z=0 4) x+3y+z=4
Answer (3)

Sol. Let the equation of required plane be;
(2x y-4)+)\(y+2z-4)=

This plane passes through (1,1, 0) then

2-1-4)+1(1+0-4)=0=1r=
Equation of required plane will be
(2x-y-4)-(y+2z-4)=0
= 2x-2y-2z=0
= x-y-z=0
5

22. If cos(a+ﬁ)=%,8in(0€—ﬁ)=ﬁ

O0<o,p <%, then tan(2a) is equal to :

21 63
1) — 2) —
(1) 16 (2) 52
33 63
3) — 4) >
3 52 ) 16
Answer (4)
Sol. - o+ f and a - § both are acute angles.
3
cos(a+fB)=—
(a+B) =
= tan(oc+B)=%
And sin(oc—[3)=i
13
5
tan(a-p)=—
= tan(oa-f)=37

Now, tan2o =tan ((o.+B)+(c.—B))

_ tan(o+B)+tan(a—-p)
~1—tan (o +p)-tan (0. —p)

4.5

=312 _63
1. 4.5 16
3 12

23. Let A:[°_°s°‘ _smaj,(oceR) such  that
sino  cosa
0o 1
A% = . Then a value of o is :
1 0
1y = ) -
™ 32 @ 64
3) 0 4 =
(3) (4) 16
Answer (2)
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COs |

sino cos o

A2 coso -—sina |[cosa  —sino
sina coso

cos20 -sin2a
| sin2a cos2d

Then A% — A2 A2 ={cos40¢ -sin4a }

sindq cos 4o

similarly A% = A%.A? {cosaa -sin8a }

sin8a cos8a

and so on A% _[cos32oa -sin32a } _{0 —1}

sin320, cos320| |1 O

So sin320, =1 and cos320. =0

= 320c=2n1t+E = oc=M+i where neZ
2 16 64

T
- o=—
putn=0, 64

24. The contrapositive of the statement “If you are
born in India, then you are a citizen of India”, is:

(1) If you are born in India, then you are not a
citizen of India.

(2) If you are not born in India, then you are
not a citizen of India.

(3) If you are a citizen of India, then you are
born in India.

(4) If you are not a citizen of India, then you
are not born in India.

Answer (4)

Sol. S: “If you are born in India, then you are a
citizen of India.”

Contrapositive of p —> qis ~q — ~p
So contrapositive of statement S will be :

“If you are not a citizen of India, then you are
not born in India.”

25. The sum of the solutions of the equation
‘«/;—2‘+\/;(\/;—4)+2=0, (x>0) is equal to:

(1) 4 (2) 10
3) 9 4) 12
Answer (2)
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| Bl &1  ®=\* vy &= ¥

Slt-2[+t?-4t+4-2=0

—|t-2/+(t-2)*-2=0
Let|t-2|=2 (Clearly z > 0)
=2z+2%2-2=0

=z =1 or -2 (rejected)
=>t-21=1=t=1,3

If Vx=1=x=1

If Vx=3=x=9

Sum of solutions =10

26. The magnitude of the projection of the vector
2?+3j+|2 on the vector perpendicular to the
plane containing the vectors f+]+R and
i+2]+3k, is:

3
) |3 (2) 36
J3
(3) Y 4 Je
Answer (1)

Sol.Leta=i+j+k and b=i+2j+3k vector

perpendicular to aandb is axb
i j ok

axb=1 1 1|=i-2j+k
1 2 3

Projection of vector 6:2?+3]+IA< on axb is

27. The mean and variance of seven observations
are 8 and 16, respectively. If 5 of the
observations are 2, 4, 10, 12, 14, then the
product of the remaining two observations is:
(1) 45 (2) 40
(3) 48 (4) 49

Answer (3)
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Mean (i)zé;\:izz+4+'|u+17z+'|4+x+y=8
S>x+y=14 ... (i)

2
Variance (02) = 2.Xi —(i)2 =16

2, 42 2 2 2,.,2,.,2
N 2°+4°+10°+12° +14° +x“ +y —(8)2 -16
7
= x2+y2=100 ........... (i)
From (i) and (ii) (x, y) = (6, 8) or (8, 6)
xy = 48
lim sin? x
28. X%O\/E—\/m equals:
M V2 (2) 242
(3) 4 4) 42
Answer (4)

.2 2

Sol. lim sin® x _lim sin® x [9}

X—>0«/§—\/1+cosx HO\/E—\/2coszx 0
2

16
=— =42
2.2

29. The sum of all natural numbers 'n” such that
100 <n<200and H.C.F. (91, n) >1is:

(1) 3303 (2) 3121
(3) 3203 (4) 3221
Answer (2)
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30.

QDU UIC fcyQuircu nuinvcio alc ciuicti uiviosivic vy

7o0r13

Sum of such numbers = Sum of no. divisible by
7 + sum of the no. divisible by 13 — Sum of the
numbers divisible by 91

= (105 + 112 + ...... +196) + (104 + 117 + ......
+195) — 182

= 2107 + 1196 — 182
= 3121

The length of the perpendicular from the point
(2, -1, 4) on the straight line,
x+3 y-2 z

— =—is:
10 -7 1

(1) Greater than 3 but less than 4
(2) Greater than 2 but less than 3
(3) Greater than 4

(4) Less than 2

Answer (1)

Sol.

A(2: -1 ’ 4)

P(101-3, -7\ +2, 1)

Let P be the foot of perpendicular from point
A(2, -1, 4) on the given line. So P can be
assumed as P(101 - 3, =71 + 2, )\)

DR’s of APoc to 100 -5, -7A+3, A -4
AP and given line are perpendicular, so

10(10) - 5) - 7(~=7A + 3) + 1(L - 4) = 0

= A=

AP = J(101—5)% +(-TA +3)? + (L — 4)?

l[n . 1, 49
=, 0+—+—
4 4

=+12.5;v12.5¢(3,4)
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1. A cell of internal resistance r drives current = 4. The electric field in a region is given by
through an external resistance R. The power
delivered by the cell to the external resistance
will be maximum when :

E=(Ax+B)i, where E is in NC-" and x is in
metres. The values of constants are A = 20 SI
unit and B = 10 S| unit. If the potential at

(1) R=1000r (2 R=r x =1 is V, and that at x = - 5 is V,, then
(3) R=2r (4) R=0.001r V,-V,is :
Answer (2) (1) 180V (2) -520 Vv
Sol. For maximum power in external resistance, (3) 320 v (4) 48V
Internal resistance = External resistance Answer (1)
= R=r

Sol. dV=-E.dr =-(Ax+B)dx
2. A body of mass m, moving with an unknown

- v, 1
velocity of v.i, undergoes a collinear collision fdv: .[—(Ax+B)dx
with a body of mass m, moving with a velocity vV, -5
2 . . 2 1
v,i . After collision, m; and m, move with V1—V2=(—A%—Bx)
" ~ -5
velocities of v;i and v,i, respectively.
A A
ifm,=0.5m,andv;=05v,, thenv, is: :(_E_BJJ’(E%J’B(_S))
v =12A-6B=240-60=180V
1) v,-—=2 (2) v -v
4 4 4 72 5. A parallel plate capacitor has 1 uF capacitance.
One of its two plates is given +2 uC charge and
v, the other plate, +4 uC charge. The potential
@) vy *v, 4) v, "2 difference developed across the capacitor is :
Answer (2) (1) 5V v
3) 3V 4) 2v
Sol. m,v, + myv, =m v, + m,v,
_ Answer (2)
myv, +0.5mv, =0.5myv, + 0.5m v, “1uc
ViEV—V, Sol. V=ﬂ——1uc 3uc |- I[3uC
3. In a line of sight radio communication, a C 1uF o
distance of about 50 km is kept between the L
transmitting and receiving antennas. If the =1V -1ucC

height of the receiving antenna is 70 m, then 6

The gi di h fi i.e.,
the minimum height of the transmitting antenna © given diagram shows four processes 1.

isochoric, isobaric, isothermal and adiabatic.

should be : . .
The correct assignment of the processes, in
(Radius of the Earth = 6.4 x 106 m). the same order is given by :
(1) 20 m (2) 51 m 4 a
(3) 32m (4) 40 m P b
Answer (3) d N
v—>
Sol. \[2x70xR +,/2xhy xR =50x10°
(1) adcb (2) adbc
Putting R = 6.4 x 106 m and solving we get (3)dabc (4 dachb

hg=32m Answer (3)
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Two magnetic dipoles X and Y are placed at a
separation d, with their axes perpendicular to
each other. The dipole moment of Y is twice
that of X. A particle of charge q is passing
through their mid-point P, at angle 6 = 45° with
the horizontal line, as shown in figure. What
would be the magnitude of force on the particle
at that instant? (d is much larger than the
dimensions of the dipole)

d
[
0
Sx N P m
(M) M

Since My =2M,

~ BB
B,., is parallel to V
= F=0
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drops to half its value for every 10 oscillations.

The time it will take to drop to 1000 of the
original amplitude is close to:
(1) 100 s
(2) 10 s
(3) 50 s
(4) 20 s
Answer (4)
. _— 10
Sol. Time for 10 oscillations = 5 =2s
A=A et
1
—=e€ = In2=2k
2
103 =e* = 3In10 = kt
t= 3In10 _ 3In10><2
k In2
=6x 23 _ 20s
0.69
9. If Surface tension (S), Moment of Inertia (l) and

Planck’s constant (h), were to be taken as the
fundamental units, the dimensional formula for
linear momentum would be:

(1) S1I2|3/2h—1
(2) 83/2|1/2h0
(3) S112|1/2h—1
(4) S1/2|1/2h0
Answer (4)
Sol. [p] = MLT-! = [IX hy S7]
= MXL2* (ML2T-1)Y (MT-2)?
=Mxty*z L2x+2y T—y—22

X+y+z=1

1 1

2x+y)=1 = x+y:§ :>Z:§

1

y+2z=1 = y=0 :>X=§
[p]=IS
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n 0.5Q20.5Q A / l J
difference of — between the emf e and |-1| [l H
4 I 50 cm u
current i. Which of the following circuits will _ B
exhibit this? n -
(1) RL circuit with R=1 kQ and L = 10 mH i =
(2) RL circuitwithR=1kQand L=1 mH 10 B —
(3) RC circuit with R=1 kQ and C =10 uF B «— 100cm —>
(4) RC circuit withR=1 kQ and C =1 uF (1) 0.75 V (2) 0.50 V
Answer (3) (3) 0.20 V (4) 0.25V
Answer (4)
Sol. As ¢= % » X, =R Sol. Resistance of potentiometer wire, R'0 =400 x 0.01
=4Q
11. The magnetic field of an electromagnetic wave
is given by: N I=%=0.5 A
B=1.6x10"° cos(2x1o7z+6x1o15t)(2i+j)W_'2° = Reading of voltmeter = R,
m = 0.5 x 50 x 0.01
The associated electric field will be: =0.25V
13. A nucleus A, with a finite de-Broglie wavelength
(1) E=4.8x10? cos(2x1o7z+6x1o15t)(_i+2})! Aa» undergoes spontaneous fission into two
m

nuclei B and C of equal mass. B flies in the
same direction as that of A, while C flies in the
(2) E=4.8x10? cos(2><107z—6><1015t)(2i+j)l opposite direction with a velocity equal to half
m of that of B. The de-Broglie wavelength )5 and
Lc of B and C are respectively:

- 2 =V
(3) E=4.8x10%cos(2x10"2-6x10""t)(-2]j+1)— Aa
m (1) 2 05, Ay () 2 5
4) E= 2 7 1543 _oh V. A
(4) E=4.8x10%cos(2x1072+6x10"t)(i 2j)m 3) 7;\% (@) Ay 2 0y
Answer (1) Answer (3)
Sol. Amplitude of electric field, E = BOC Sol. A = h
mV,

=1.6x107° x/5x3x10°
Conservation of linear momentum

=4.8X102\/§ V/m m mYV mV
= mMVy=—V-—— —=—
. . 2 2 2 4
Also ExB is along —k (the direction of 4h
propagation) = Ap= mv
E 2 7 15 2 o Vv Vv
= E=4.8x10"cos(2x10°z+6x10"t)(-i+2j)— o Vy=—
m 4
12. In the circuit shown, a four-wire potentiometer h 2h A,
is made of a 400 cm long wire, which extends hg = m., mv 2
between A and B. The resistance per unit EV
length of the potentiometer wire is r = 0.01 Q/
cm. If an ideal voltmeter is connected as h 4h
shown with jockey J at 50 cm from end A, the A = mV :W:}‘A
expected reading of the voltmeter will be: 22
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energy delivered by the rocket launcher, what
should be the minimum energy that the
launcher should have if the same rocket is to
be launched from the surface of the moon?
Assume that the density of the earth and the
moon are equal and that the earth’s volume is
64 times the volume of the moon.

E E
™ 52 @ 5
E E
3 15 @) 35
Answer (3)
GMcm
E=—E
Sol. Re
£ GM,m
Rw
pRE =64pR},
= Rg=4 Ry

156. In a simple pendulum experiment for
determination of acceleration due to gravity (g),
time taken for 20 oscillations is measured by
using a watch of 1 second least count. The
mean value of time taken comes out to be
30 s. The length of pendulum is measured by
using a meter scale of least count 1 mm and
the value obtained is 55.0 cm. The percentage
error in the determination of g is close to:

(1) 6.8%
(2) 0.2%
(3) 3.5%
(4) 0.7%
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Sol.

16.

| 2 |
T=2n,|—=>9=41n"—
g ° T

Ag_Al 2AT (0.4 2x1
55 30

I T +—)><100
g

= 6.8%

An electric dipole is formed by two equal and
opposite charges q with separation d. The
charges have same mass m. It is kept in a
uniform electric field E. If it is slightly rotated
from its equilibrium orientation, then its angular
frequency o is:

(1) 2
2) 2\/%
@) s
@
Answer (1)

Sol.

_ 9% _,md* d%

dt? 4 “gt?
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of a platform of height 5 m. When released, it
slips off the table in a very short time
7=0.01 s, remaining essentially horizontal. The
angle by which it would rotate when it hits the
ground will be (in radians) close to:

—> |

XOO0O0O0K

h

S

(1) 0.3
(2) 0.02
(3) 0.28
(4) 0.5
Answer (4)

Sol. Initial angular acceleration before it slips off

|
mga=loc

_3¢9

o=
21

Angular speed acquire by the box in time

1=0.01s
(n:oct:3—9><0.01:M:1 rad/sec
21 2x0.3 2

The angle by which it would rotate when
hits the ground

0 = ot

[Assuming o = constant and t' = time of fall =
[ﬁ=1 sec
9

0= 1 radians
2
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in the figure. If the shaded portion HBGO is
cut-off, the coordinates of the centre of mass
of the remaining portion will be:

A0D)

Q

Doy F

2a 2b
o (52

3a 3b
o

Answer (2)

(a,0)

5a 5b
(2) (EE)

5a 5b
o (52

Sol. X- coordinate of CM of remaining sheet

MX —mx
Xem = M—m
(4m)x| 2|-m[ 32
B} 2) "\ 4)_5a
4m-m 12
- 5b
Similarly ycm=1—2

oM (5_a,5_b)
1212
19. In the figure shown, what is the current
(in Ampere) drawn from the battery? You are given :
R, =156 Q, R, =10 Q, R; =20 Q, R, =5 Q,
R;=25Q,R;=30Q,E=15V

R, R,
v‘vAVAVA VAVAVAVA
ES RS 2R,
v‘vAVAVA VAVAVAVA
6 5
13 9
() 22 @ 35
20 7
@ 3 4 75
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WFRFes EmIg I VESTRSINE § WAL DASE s WP B PSS Y T RSET WS WY S

Re :45+M:(45+@JQ:@Q
a 10+50 6 3
15 9
'=160 “32"
3

20. Let [A;|=3,[A;|=5 and [A;+A;|=5. The value

of (2A—1+3A—2)-(3A—1—2A—2) is :

(1) —106.5 (2) -118.5
(3) —99.5 (4) -112.5
Answer (2)

Sol.(2A,+3A, ). (3A, ~2A, ) =6[A,[ +5A, A, -6[A,[

=(6x9)+5A,-A, —(6x25) ...(i)

As 25-9+25+2A,-A,

= 2A,-A,=-9 ..(ii)

From (i) and (ii),
= (2A;+3A;)-(3A;-2A,)=54-22.5-150

=-118.5

21. Calculate the limit of resolution of a telescope
objective having a diameter of 200 cm, if it
has to detect light of wavelength 500 nm
coming from a star.

(1) 457.5 x 10~° radian

(2) 305 x 10°? radian

(3) 152.5 x 100 radian

(4) 610 x 10° radian
Answer (2)

1.22)
L B=—t
Sol =

0o 1.22x500x107° _ 1.22x500x107°
200x1072 2

0 = 305 x 10°° radian
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xy-plane as shown in the figure.

2 d

These wires carry currents of equal
magnitude |, whose directions are shown in
the figure. The net magnetic field at point P
will be

(1) Zero 2) %‘I"(i)

@ g

Kol oo
———(x+
@) —5, d( y) omd

Answer (1)

G m . Mlre £

Sol. B=B,+B, = znd[k k|=0

23. A positive point charge is released from rest at
a distance r, from a positive line charge with
uniform density. The speed (v) of the point
charge, as a function of instantaneous
distance r from line charge, is proportional to :

GOPP IS I IS4
o

r
(1) ves In[aj

(2) Ve e+rlr0

r
(3) ves In(aj
r
@ v~}

Answer (1)
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24.

&icpl

I av=[-=
2neor
A r
Vo -V = In—
= %% 2ney Iy
1.2
EmV =q(Vp - Ve)

- ]

A convex lens (of focal length 20 cm) and a
concave mirror, having their principal axes
along the same lines, are kept 80 cm apart
from each other. The concave mirror is to the
right of the convex lens. When an object is
kept at a distance of 30 cm to the left of the
convex lens, its image remains at the same
position even if the concave mirror is
removed. The maximum distance of the object
for which this concave mirror, by itself would
produce a virtual image would be :

(1) 30 cm (2) 25 cm
(3) 20 cm (4) 10 cm

Answer (4)

Sol.

f=20cm

AT -
'—60—' E

|—80 cm—

1—36cm|

<|a
|

[N

-

1_1
20

1
—+
v 30

1.30-20_ 10
v 20x30 20x30

v=60cm

So clearly radius of curvature of mirror is
20 cm. Now if the object is placed within focal
plane i.e. 10 cm then image formed by mirror is
virtual.
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(1) 0.1 (2) 1
(3) 2 4) 5
Answer (2)

Sol. Densities of nucleus happens to be constant,

irrespective of mass number.

26. A common emitter ampilifier circuit, built using
an npn transistor, is shown in the figure. Its dc
current gain is 250, R, =1 kQ and V. =10 V.
What is the minimum base current for V. to
reach saturation?

(1) 10 uA (2) 100 A
(3) 7 uA (4) 40 A
Answer (4)

Sol. For saturation, V. -i. X R_ =0

27.

- Voc _ 10 -2
= =R Ty 10 A
B=lc_ 250
ls
g 107
- =40 uA
B~ 250 250

A solid sphere and solid cylinder of identical
radii approach an incline with the same linear
velocity (see figure). Both roll without slipping
all throughout. The two climb maximum heights

hson @and h,, on the incline. The ratio " is
given by

1 2 2 2

1) 3 @ 7

3) 1 4 iad

(3) 4 15
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1 12 v
Sol. mghg,, =5mv2 +§-§mR2 (Ej
7 2
=—mv i
10 ...(i)
2 2
1 2 1mR° (v 3 2
mghcylinderzgmv +§ 2 |\R =sz
hsph _ 7x4 _14
= h 10x3 15

cylinder

28. A particle starts from origin O from rest and
moves with a uniform acceleration along the
positive x-axis. ldentify all figures that correctly
represent the motion qualitatively.
(a = acceleration, v = velocity,

x = displacement, t = time )

t
(A) a

(8)

<—>
...|\ .-.‘ ‘

(o}
X
(9)
o t
X
(D)
o t
(1) (A) (2) (A), (B), (C)
(3) (A), (B), (D) (4) (B), (C)
Answer (3)

Sol. a = Constant

v=at

1
X = Eat2 [Particle starts from the origin]

A, B and D are correct graphs.

™ collegebatch.con

Wire B is 1.5 m long and has radius 2 mm. If the
two wires stretch by the same length for a
given load, then the value of R is close to

(1) 1.3 mm (2) 1.9 mm
(3) 1.5 mm (4) 1.7 mm
Answer (4)
Sol. AL= <=
ol. = YA
La Lg
=

2y .2
Yara Yefs

2x2x4
= 2mm
3x7
= 4 x2=1.7mm
4.58

30. The temperature, at which the root mean
square velocity of hydrogen molecules equals
their escape velocity from the earth, is closest
to

[Boltzmann constant k; = 1.38 x 10723 J/K
Avogadro Number N, = 6.02 x 1026 /kg

Radius of Earth: 6.4 x 106 m

Gravitational acceleration on Earth = 10 ms—2]
(1) 104K

(2) 650 K

(3) 800 K

(4) 3 x 105 K

Answer (1)
Sol. Vims =1/—3'\R’|T =11.2x10* m/s
M
. T=§x(11.2x103)2

-3
- 2X1°3 %125.44%10° =10% K

211



1. 0.27 g of a long chain fatty acid was dissolved = Sol. ICl, is sp*a? hybridised (5 bond pairs, 1 lone

in 100 cm?® of hexane. 10 mL of this solution pair)
was added dropwise to the surface of water in
a round watch glass. Hexane evaporates and a O
monolayer is formed. The distance from edge Cl V cl
to centre of the watch glass is 10 cm. What is | square pyramidal
the height of the monolayer? cl | cl
[Density of fatty acid = 0.9 g cm™3; 1 = 3] ci
(1) 108 m (2) 10% m ICI,~ is sp?cP hybridised (4 bond pairs, 2 lone
(3) 102 m (4) 10%m pairs)
Answer (4) ﬂ -
Sol. 0.27 gm in 100 ml of hexane Cl V cl
in 10 ml of aqueous solution only 0.027 gm /'\ square planar
acid is present cl U cl
volume of 0.027 g acid _0.027 ml
' 9 0.9 4. For the following reactions, equilibrium
0.027 constants are given :

r’h=—"2" (givenr=10cm, =3
g 0.9 (9 )

— ‘K. =1052
h=10%cm S(s)+0,(9)=——=80,(9); K, =10

=10°%m

2 + E—] . = 129
2. The Mond process is used for the : S(s)+30, (9)==25054(9); K, =10

(1) purification of Zr and Ti The equilibrium constant for the reaction,
(2) extraction of Mo
(3) purification of Ni 250,(g) + 0, (9)=—=2804(9g) is:
(4) extraction of Zn
(1) 10754
Answer (3)
Sol. Nickel is purified by Mond’s process (2) 10%
] Ni )+ 4CO B30k ,Nj(CO), (3) 1077
impure
Ni(CO), —**-#72%— Ni +4CO (4) 1078
pure
3. The correct statement about ICl; and ICI; is : Answer (2)

(1) ICI; is square pyramidal and ICl; is Sol. eq" 1 S+0,=S0, K, = 1052
tetrahedral.

(2) both are isostructural. eq"2 28 +30,=280; K,=10"%

(3) ICl; is square pyramidal and ICl; is square eq" 3 280, + 0, = 2SO,

planar.
"3=eq"2-2(eq"1
(4) ICI; is trigonal bipyramidal and ICI is ea eaq (eq™ 1)

tetrahedral. 10"

25

Answer (3) “(10%)2
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The radius of atom B is twice that of atom A.
The unit cell edge length is 50% more in solid 2
than in 1. What is the approximate packing
efficiency in solid 2?

A A A A
A A A A
2
A A " A
A A A A
Solid 1 Solid 2
(1) 45% (2) 65%
(3) 75% (4) 90%
Answer (4)

Sol. Volume occupied by atoms in solid 2
_4 o +i7t(2r)3 =12 nr®
3 3

relationship between edge length (a) and radius
of atom (r)

=6r=+/3a = a:i

@

127r®

packing efficiency =

x100 =90%

6r\’

NE]

6. The compound that inhibits the growth of
tumors is

(1) cis-[Pt(Cl),(NH,),]
(2) trans-[Pt(Cl),(NH,),]
(3) cis-[Pd(Cl),(NH,),]
(4) trans-[Pd(Cl),(NH,),]
Answer (1)
Sol. Cis-platin is used as an anti-cancer drug.

Cis [PtCI,(NH,),]

cl NH,
\Pt/
ol N\

NH,
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() {(CH2)4—c—r|« 1

H
(2) -Ec—(cwz)s—th]-n

)
(3) {cH)—Cc—nN]

i
(4) {c—(cH)—N]

Answer (4)

Sol. Nylon-6 is produced from caprolactam
o

@NH Lﬁ’ l
—— L C-(CHy)s-NH|;

Nylon-6

8. Which one of the following alkenes when
treated with HCI yields majorly an anti
Markovnikov product ?

(1) F,C-CH=CH,
(2) CH,O-CH=CH,
(3) H,N-CH=CH,
(4) CI-CH=CH,

Answer (1)

Sol. CF,—~CH=CH,

H+
+ +
CF;—CH-CH; + CF;-CH,-CH,
<I (More stay
(Less stable cr
due to -l effect
of —-CF,) CF;-CH,-CH,-ClI

anti-Markovnikov

9. The strength of 11.2 volume solution of H,0,

is [Given that molar mass of H=1 g mol~' and
0=16 g mol]

(1) 13.6%
(2) 1.7%
(3) 3.4%
(4) 34%
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V. 1 1.& V UI n2U2

H,0, —— |420+%o2

11.2 L of O, at STP = 0.5 mol

It means 1 L of given H,0, solution consist
1 mole of H,0, (i.e., 34 g)

strength = x 100 = 3.4%

1000

10. The covalent alkaline earth metal halide
(X=Cl,Br, ) is

(1) BeX,
(2) srX,
(3) Cax,
(4) MgX,
Answer (1)

Sol. According to Fajan’s rule, graeter the
polarising power of cation greater would be the
covalent character.

Since Be?* has maximum polarising power
among given cation, therefore, BeX, would be
most covalent among given alkaline with metal
halides.

11. Polysubstitution is a major drawback in :
(1) Reimer Tiemann reaction
(2) Acetylation of aniline
(3) Friedel Craft’s acylation
(4) Friedel Craft’s alkylation
Answer (4)

Sol. Polysubstitution is a major drawback in Friedel
Craft’s alkylation

12. The IUPAC symbol for the element with atomic
number 119 would be :

(1) une (2) uun
(3) uue (4) unh
Answer (3)

Sol. Symbol for 1 is u
and for9is e

. IUPAC symbol for 119 is uue
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temperature becomes 200 K. If C,, = 28 J K-!
mol-', calculate AU and ApV for this process.
(R=8.0J K" mol™)

(1) AU = 14 kJ; A(pV) = 18 kJ
(2) AU = 2.8 kJ; A(pV) = 0.8 kJ
(3) AU =14 J; A(pV) = 0.8 J
(4) AU =14 kJ; A(pV) = 4 kJ

Answer (4)

Sol. AU=n c,,, AT =5x28x100

=14 kJ

A(PV)=nR(T,- T,

=5x8x100
=4 kJ
14. The calculated spin-only magnetic moments
(BM) of the anionic and cationic species of
[Fe(H,0)¢], and [Fe(CN),], respectively, are:
(1) 2.84 and 5.92 (2) 49and 0
(3) 0 and 5.92 (4) 0 and 4.9
Answer (4)
Sol. [Fe(H,0).], [Fe(CN)]
[Fe(H,0)1** [Fe(CN)(1*
4 unpaired no unpaired electron
electrons uw=0
u=49
16. The major product of the following reaction is:
CH,
(1)Cl,hv
(2)H,0,A
Cl
CHCI, COH
(1) (2)
Cl Cl
CHO CH,OH
(3) (4)
Cl (of]
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CHClI, removes the more acidic H-atom and the

16. The major product in the following reaction is:

conjugate base of the given compound attacks
Clihv at CH, group to give the final product shown
—— above.
17. The major product of the following reaction
H 0, A (1) ‘BuoK
2) Conc.H,S0/5>
CHO
Cl

Answer (2)
74 base
< f\) + Ol 75 Sol. (o)
g/ﬁcu

He_
NHCH, \LtBuO_
AN
CH H

NH, NH,
+
NNCH SN
%r 0L
AT 0 G
H

H,

m

Answer () 18. The ion that has sp®d? hybridization for the
central atom, is :
ik (1) Det,- @) Fg-
/ _Base | SN, om0 (3) [BrF,)” (@) [eL,r
Sol. < ) | ) XN, > Answer (4)
N Sol. Species Hybridisation
H —
NH2 |C|2 Spad
</N | N IcI, sPPcP
ll\l N) BrF, spid
CH, IFg sp3cP
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place :
FeZ(aq) + Ag*(aq) — Fe®*(aq) + Ag(s)
Given that

o -
EAg”Ag =xV

E =yV

o
Fe?*/Fe

EO

Fe®*IFe ~

zV
Mx-y (2) x+y-z
(3) x+2y-3z (4) x-2z
Answer (3)

Sol.

Ag*+Fe*? — Fe*+Ag

(aq) (aq) (@aq) (s)
o - =0 (¢}
Ecen = EAg"/Ag ~Breot ez

To calculate

EO

Fe®* IFe?*

o
E3+

Fe¥ IFe?* 3z-2y

EO

Agtiag - X

EO

cell

=x-3z+2y

20. Which of the following compounds will show

the maximum ‘enol’ content?
(1) CH,COCH,COOC_H,

(2) CH,COCH,

(3) CH,COCH,COCH,

(4) CH;COCH,CONH,

Answer (3)
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o 0]
CHS—JE—(FH—J'E—CH3
H} Most acidic
Hydrogen

Maximum enol content

21. The major product obtained in the following

reaction is:
NH. (i) cHCI,/KOH
@: - (i) PdIC/H, ~
CN O
5
NCH,
(1)
H,N OH
H
I
NCH,
(2)
CN OH
H
I
NCH,
v @gr
CN O
H
NCHCI,
(4)
CN OH
Answer (1)
NH, CHCI,, KOH NC
Sol. CH e S
ok (
CN O CN O
H,/Pd—C
NH—CH,
OH

H,N
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are 0.5, 2, 35 and 40 kbar, respectively. The
correct plot for the given data is :

Partial 2
pressure y
X
w
1) Partial 2 (0,0) X0
pressure y
X w gas Ky
(0, 0) Mole fraction w 0.5
of water
X 2
y 35
z 50
z 23. If p is the momentum of the fastest electron
2 Partial y ejected from a metal surface after the
pressure . irradiation of light having wavelength A, then
for 1.5 p momentum of the photoelectron, the
0,0 M \|N froct > wavelength of the light should be :
, ole fraction
of water (Assume kinetic energy of ejected photoelectron
to be very high in comparison to work function):
z 3 4
y —A —A
/ ™ 7 @ 3
% <
Partial gx 1
(3) pressure / (3) 3 (4) 27\
Answer (2)

(0, 0) Mole fraction

Sol. In photoelectric effect,
of water

o = w + KE of electron

It is given that KE of ejected electron is very

W

Partial
(4) pféslsaure . high in comparison to w.
L —
w hc hc P2
(0, 0) Mole fraction - ~KE = —=o
of water
Answer (1) New wavelength
Sol. According to Henry’s law he (1.5P)2 R ;Lf_ix
P =Ky Xgas A 2m 9
Xgas = 1= Xn 0 T
2 24. Fructose and glucose can be distinguished by:
P=Ky -Ky-Xu,0 (1) Fehling’s test (2) Seliwanoff’s test
y = C + mx (3) Barfoed’s test (4) Benedict’s test

"™ collegebatch con 217



e Ee WAITTVRRTIMEE M RS TV MM RV WMIRTTg™IIE I

and ketose
25. Among the following moleculesl/ions,
C%,N2-, 0%, 0,

Which one is diamagnetic and has the shortest
bond length?

(1) o, (2) 0F
(3) Nz (4) ¢
Answer (4)
Sol. Bond length =< bondorder

and diamagnetic species has no unpaired
electron in their molecular orbitals.

Bond order Magnetic character
cZ 3 diamagnetic
NZ- 2 paramagnetic
02 1 diamagnetic
o, 2 paramagnetic

C2- has least bond length and is diamagnetic

26. For areaction scheme A—* ;8% _,C, if the

rate of formation of B is set to be zero then the
concentration of B is given by :

(1) kiky[A] (2) (k; —ky) [A]

o tn

Answer (3)

(4) (ky + ky) [A]

Sol. A sg_—* ;¢

d[B
4B - k11 - ko1 = 0
[B] = k1[A]

k,

27. The maximum prescribed concentration of
copper in drinking water is :

(1) 3 ppm (2) 0.05 ppm
(3) 0.5 ppm (4) 5 ppm
Answer (1)

Sol. Maximum prescribed concentration of Cu in
drinking water is 3 ppm.
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H,C CH,
1) H 2) H
(0 @ \[EQ
CH, CH,
CH, CH,

(3) (4)

Answer (3)

Sol. M\uﬁ’“
H

lNaOH (di)

OH
A,

29. The percentage composition of carbon by
mole in methane is

(1) 80% (2) 75%
(3) 20% (4) 25%
Answer (3)
Sol. InCH,
one atom of carbon among 5 atoms (1C + 4H
atoms)

1
Mole % of C = gx100

=20%

30. The statement that is INCORRECT about the
interstitial compounds is

(1) They are chemically reactive.

(2) They are very hard.

(3) They have high melting points.

(4) They have metallic conductivity.
Answer (1)

Sol. Interstitial compounds are inert.
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The vector equation of plane through the line
of intersection of the planes x +y +z =1 and
2x + 3y + 4z = 5 which is perpendicular to the
planex-y+z=0is:

(1) F-(i-Kk)+2=0  (2) F-(i-k)-2=0

(3) Fx(i-K)+2=0  (4) Fx(i+k)+2=0

Answer (1)

Sol.

Equation of the plane passing through the line
of intersectionof x+y+z=1and 2x + 3y + 4z
=5is
(2x+3y+4z-5)+A(x+y+z-1)=0
2+M)x+B3+1)y+@d+A)z+(-5-A)=0 ...(i)
(i) is perpendiculartox -y +z=0
= 2+ (N +@B+1)(-1)+(@+1)(1)=0
2+A-3-A+4+A=0
A=-3
= Equation of required plane is
Xx+z-2=0

= x-z+2=0

= 7-(i-k)+2=0

2. Which one of the following statements is not a
tautology?
(1) (pra)—(~p)va
(2) (prq)—p
() (pva)—(pv(~a)
4) p—>(pva)
Answer (3)
Sol. By help of truth table :
p| a|~a|pv~a|~p[pA~a| pva|p—pVva|pAgprq)—plPva
TITIF| T |F| F T T T T T
TIF[T| T (F| T [T T F T F
FITIF| F |T| F T T F T T
FIFIT| T |T| F F T F T T
(pAq)—(~p)va | (pva) = (pv(~q))
T T
T T
T F
T T
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The number of four-digit numbers strictly
greater than 4321 that can be formed using the
digits 0, 1, 2, 3, 4, 5 (repetition of digits is
allowed) is :

(1) 360 (2) 306
(3) 288 (4) 310
Answer (4)
Sol.0,1,2,3,4,5
6 6 6
(45|, |, |=6%x6=36
(4[4], ]|, |=6%x6=36

4T3[ ], ]=3%6 =18

(5/4/13) 3 6

4]3]2] |=4

e

A

= Required numbers = 216 + 36 + 36 + 18
+4=310
In an ellipse, with centre at the origin, if the

difference of the lengths of major axis and
minor axis is 10 and one of the foci is at

(0, 5\/5),then the length of its latus rectum is :

Answer (1)

(1) 5 (2) 6

(3) 8 (4) 10
Focus is (0,5v3) = lb/>lal

Letb>a>0

foci (0, * be)

a2 = b2 - b2e? = b2%e? = b2 - a2

be =+b? -a*
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= b-a=5
From (i) and (ii)
b+ a=15

= b=10,a=5

...(ii)
...(iii)

2
2a =@= 5
b 10
5. A student scores the following marks in five
tests : 45, 54, 41, 57, 43. His score is not known
for the sixth test. If the mean score is 48 in the
six tests, then the standard deviation of the
marks in six tests is :

Length of L-R- =

] 100 ) 10
(1) 3 (2) NG
100 10
@) 5~ @) 3
Answer (2)
Sol. i=41+45+54+57+43+x=48
6
x + 240 = 288
x =48

2 1] (48-41)" +(48-45)" +(48-54)°
6|+(48-57)" +(48-43)" +(48-48)°

=%(49+9+36+81+25)

200 100

6 3
s=10
J3

6. The tangent and the normal lines at the point

(\/5,1) to the circle x2 + y2 = 4 and the x-axis

form a triangle. The area of this triangle
(in square units) is :

2 4

(1) NG (2) NG

1 1

(3) 3 @ 7
Answer (1)
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P(3,1)
/ 2N 5

yﬂzkﬁx+::4

X+y'=4

. 4
Coordinate of A=| —,0
(ﬁ j

Area = %xOAxPM

IV VIS
2 3 |3

7. If the fourth term in the binomial expansion

Square units

1+logqg x

N
1 [
of[ —+x12J is equal to 200, and
X

x > 1, then the value of x is :

(1) 10 (2) 103
(3) 100 (4) 104
Answer (1)

rona)) (g
Sol- 1, ¢, (x\ Mosu (xﬁ) - 200

3 1
20x2(M1°%0%) x4 _ 200
1 3

LT
X4 2(1+log, o x) -10

Taking log,, on both sides and put log,,x =t

13 ),
[Z+2(1+t)jt_1

[(1+t)+6
4(1+t)

2+3t-4=0 =
= tt+4)-1(t+4)=0

= t=1ort=-4

)xt:1 = 2+ 7t=4+ 4t

t2+4t-t-4=0

log,, x =1
= x=10orif log,,x = -4
= x=10"*

Note: There seems a printing error in this
question in the original question paper.

220



first quadrant, passes through the point :

o (3% @ (33
® (33 @ (22
Answer (1)

Sol. Intersection point of
x2+y2=5 y2=4x
= x2+4x-5=0
= x2+5x-x-5=0
= Xx(x+5)-1(x+5)=0
x=1,-5
Intersection point in 15t quadrant be (1, 2)

equation of tangent to y2 = 4x at (1, 2) is

yx2=2(x+1)
= y=x+1
= x-y+1=0 ...(i)

(gﬁ%jnesona)

9. If three distinct numbers a, b, c are in G.P. and
the equations ax?2 + 2bx + ¢ = 0 and
dx2 + 2ex + f = 0 have a common root, then
which one of the following statements is correct?

1) d, e, f in A.P. 2 931areinGP
(1) d, e, f arein A.P. ()a’b’c ..
de f . .

(3) ;,E,EaremA-P- (4) d, e, f are in G.P.
Answer (3)

Sol. Since a, b, c are in G.P.
= b2=ac

Given, ax2+ 2bx+c =0

— ax?+2Jacx+c=0
2
= (x/5x+«/3) =0

c
= X=-|—
a

ax? + 2bx + ¢ = 0 and dx2 + 2ex + f = 0 have
common root
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d_2 f_,
a Jac ¢
= g—2—e+—=0
a b
2e
= —=—+4+—
b a
= g,g,i are in A.P.
aboc

Ifz=7+%(i=\/f1),then

@

9.
(1+iz+2° + iz®) isequalto:

Answer (3)

(10 (2) (-1+2i)°
(3) -1 (4) 1
sm.z=l/§+l_-(-1 3

where o is not real cube root of unity
= (A+iz+25+i28)2 = (1 + 0 - iw? +i0?)°
=(1+ w)°
= (—02)?
= _8
=-1

. The number of integral values of m for which the

equation (1 + m?)x2 - 2(1 + 3m)x + (1 + 8m) =0
has no real root is :

(1) Infinitely many (2) 3
(3) 2 (4) 1

Answer (1)
Sol. (1+m3)x2-2(1+3m)x+(1+8m)=0

equation has no real solution
= D<0
4(1 + 3m)2< 4(1 + m?) (1 + 8m)

1+9m2+6m<1+8m+m?2+8md
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zmé@mc-4am+1)>0 < <

2m(2m - 1)2> 0 P(x21)2—
10
m>0, m#. 1-P(x=0)> 2>
2 10
= number of integral values of m are infinitely 4G (1)n >i
many. °(2) 710

12. Let the numbers 2, b, ¢c be in an A.P. and 1 9 11

—<l-— = —<—
11 1 2" 10 2" 10
A=2 '°2 © |. If det(A) € [2, 16], then c lies 2’210 =n24
4 b © = r'min =4
in the interval 14. Let a=3i+2j+xk and b=i-j+k, for some real
(1) [2,3) (2) (2 +2%4, 4) o
(3) [3, 2 + 234 (4) [4, 6] x. Then ‘axb‘ =r is possible if :

A 4

nswer (4) 1) 3\/§<r<5\/§
2 2
11 1 3 \F
Y cr<3 |2
Sol. [Al=2 b ¢ (2) \E« 2

4 b? c? 3

O<r<, /=

(3) <r \/;

3
4) r> 5\E

C,—>C,—C,, C3—> C3—C,

1 0 0
|A|= 2 b_2 c_2 Answer (4)
4 (b-2)(b+2) (c-2)(c+2) i ] k
Sol. axb=|3 2 x
1 11

=(b-2)(c-2)(c-b)
2,b,carein AP.= (b-2)=(c-b)=d,c-2=2d =(2+x)i+(x~3)j-5k
— |A| = d.2d.d = 243

‘éxﬁ‘:r :\/(2+x)2 +(x—3)2 +(—5)2

|Ale[2,16]=1<d*<8=1<d<2
—r=v4+x2+4x+x2+9-6x+25

=v2x2-2x+38=_|2 x2—x+1j+38—1
4 2

4<2d+2<6 = 4<c<6

13. The minimum number of times one has to toss
a fair coin so that the probability of observing

at least one head is at least 90% is : 2
= 2()( _1j +E
(15 (2) 2 2 2
o o Y
Answer (3) 2 2
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k=1 17.

1(1_1]
2 2% 1 1 1
= 2 ) 20 =15 1055

y=—x ..()

...(ii)

= y=16m
= Height of intersection pointis 16 m

Letf : [-1, 3] — R be defined as

[x|+[x], —1<x<1
f(x)=x+[x|, 1<x<2
x+[x], 2<x<3,

where [t] denotes the greatest integer less than
or equal to t. Then, f is discontinuous at :

(1) Only one point
(2) Only two points
(3) Only three points

(4) Four or more points

Answer (3)
20
-1 2
2
Ix|+Hx], -1<x<1
= <

S 1 , 1 , 11 Sol. f(x)=7 x+|x], 1<x<2

5_1_11'2W:>S_ —11.2T— —2T X+[X], 2<x<3
16. Two vertical poles of heights, 20 m and 80 m

stand apart on a horizontal plane. The height —x-1, -1<x<0

(in meters) of the point of intersection of the x 0<x<1

lines joining the top of each pole to the foot of ’ -

the other, from this horizontal plane is : =9 2%,  1<x<2

Xx+2, 2<x<3
(1) 16 (2) 18
6, x=3

(3) 15 (4) 12

Answer (1) = f(-1)=0,f(-1")=0
f(0-) =-1, f(0) =0, f(0*) =0

Sol. X (x80)8 f(19) =1, (1) =2, f(1) = 2

C(0,20) 80 f(2)=4,12)=4,f(2) =4

200 D § f(3)=5,f3)=6
0\1, A(x,,0) f(x) is discontinuous at x = {0, 1, 3}
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y = y(x) at any point (x,y) Is 2 It the curve A(2) : A(4) =2 : 5, then A equals
passes through the centre of the circle

1 1
x2 + y2 - 2x — 2y = 0, then its equation is 3 3
y y q 1) 2(3}3 @) 2(1)3
(1) xlog,lyl =-2(x - 1) 5 25
(2) xlog,lyl =x-1 ] ]
(3) xlog, |yl = 2(x - 1) (3) 4(gj3 @) 4(ij3
(4) x2log, |yl =-2(x - 1) 5 25
Answer (3) Answer (4)
Sol.

Sol. ﬂ:g = Iﬂ: 2!%

dx  x? y T o)

2
= In|y|=—;+C ...(>i)

(i) passes through (1, 1)
= C=2

= In|y|=—g+2
X

y =x
xin|y|=-2+2x
A(\) =2 x 2x )= 332
xin|y|=-2(1-x) =2(x-1) 3 3
19. Suppose that the points (h, k), (1, 2) and (-3, 4) A(L) _2 232 9
lie on the line L,. If a line L, passing through = m=§ :>T=g
the points (h, k) and (4, 3) is perpendicular to
k % %
— 3 3
L,, then h equals k=(ﬁj =4.(i)
5 25
(1) 3 (2) 7 21. If a point R(4, y, z) lies on the line segment
1 joining the points P(2, -3, 4) and Q(8, 0, 10),
(3) 0 (4) 3 then the distance of R from the origin is
Answer (4) (1) \/53 (2) 2\/?
Sol. (h, k), (1, 2) and (-3, 4) and collinear (3) 6 (4) 212
h k 1 Answer (4)
1 2 1=0=> —2h-4k+10=0 Sol. P, Q, R are collinear
-3 4 1 = PR-=\PQ
= h+2k=5 (1) 2§ +(y+3)j+(z—4)k = \[6] + 3] +6K]
4-2 2 1
m|_1=$=z=—§:> m|_2=2 = 6AL=2,y+3=3\,z-4=6A
- 1
= m_ =u=2 = k-3=2h-8 = kzg,y=—2,z=6
2 h-4
2h-k=5 ..(ii) = pointR (4, -2, 6)
from (i) and (ii) = OR=./(4)* +(-2)? +(6)* =16 +4+36
_ _ k 1
h=3k=1= =2 = /56 =214
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smallest, then a ratio of lengths of the sides of
this triangle is

(1) 4:5:6
(2) 3:4:5
(3) 5:9:13
4 5:6:7

Answer (1)

o © b

Sol. Leta>b>c

A=2C

= A+B+C=1n

= B=n-3C ...(i)
atc =2b

= sinA +sinC = 2sinB ...(ii)

= sinA =sin(2C), sinB = sin3C

= From (ii), sin2C + sinC = 2sin3C
(2cosC + 1)sinC = 2sinC (3 - 4 sin2C)

= 2cosC + 1 =6 -8(1 - cos?C)

= 8co0s2C - 2cosC - 3 =0

3 1
= cosC=Z or cosC=—§

C is acute angle

= COSC=§,SinA=2sinCcosC=2x£x§
4 44

= SinC:ﬁ,sinBzﬂ_ﬂxlzs\/7
4 4 4 16 16

= sinA:sinB:sinC::a:b:cis6:5:4

23. The height of a right circular cylinder of
maximum volume inscribed in a sphere of
radius 3 is

(1) 243

(2) 23
(3) V3
4) V&

Answer (2)

Sol. Let radius of base and height of cylinder be r
and h respectively.

™ collegebatch.con

rr+—=9 ...(i)

Volume of cylinder
V = nr2h

2
\' =nh(9—h—]
4

V=91h-"h3
4

av = 9n—§nh2
dh 4

For maxima/minima
av _
dh

= h=412

0

d d2_v = —gnh
an dh2 2

<0

)
dh? Jn_ iz

= Volume is maximum when h= 2«/5

24. If the system of linear equations
x—2y+kz=1
2x+y+z=2
3x-y-kz=3
has a solution (x, y, z), z # 0, then (x, y) lies on
the straight line whose equation is
(1) 3x-4y-4=0 (2) 3x-4y-1=0
(3) 4x-3y-1=0 (4) 4x-3y-4=0
Answer (4)
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-2
A=]2 1 1|=1(-k + 1) +2(-2k — 3) + k(-2 -3)
3 1 -k
=—-k+1-4k-6-5k=-10k-5=-5(2k + 1)
1 -2 Kk
Ay=12 1 1|=-5(2k +1)
3 1 -k
1 1 1 -2 1
A,=2 2 1]=0,A,=2 1 2=0
3 3 -k 3 1 3
zz0
= A=0
= k:—1
2
System of equation has infinite many
solutions.
Letz=2+0then X=1o-2" ang y=-2*
etz=L+ en 10 2" 5

(x, y) mustlieonline4x-3y-4=0

25. If f(1) =1, (1) = 3, then the derivative of
f(f(f(x))) + (f(x))2atx =1 is :

(1) 33 (2) 12
3) 9 (4) 15
Answer (1)

Sol. Let g(x) = f(f(f(x))) + (f(x))?
On differentiating both sides w.r.t. x we get
g'(x) = F(f(f(x))) F(f(x)) F(x) + 2f(x) F(x)
g’'(1) = F(f(f(1))) F(f(1)) F(1) + 2f(1) F(1)
=f(f(1)) £(1) F(1) + 2f(1) F(1)
=3x3x3+2x1%x3=27+6=33

X
26. Let f(x)=jg(t)dt, where g is a non-zero even
0

X
function. If f(x + 5) = g(x), then If(t)dt, equals:
0

x+5

5
(1) [ g(t)dt (2) 2 [ g(t)dt
5

x+5

x+5 5
3) | a(tydt (4) 5 [ g(t)dt

5 x+5

Answer (1)
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(]
a(-x) = 9(x),
f(x + 5) = g(x)
From (i)

f(x) = g(x)

...(ii)
...(iii)

X
Let I=[f(t)dt,
0

Putt=A-5
x+5

= |= jf(x-s)dx
5

© f(x + 5) = g(x)

= f(-x + 5) = g(-x) = g(x) ...(iv)

x+5
I= j f(A—5)dA,
5

x+5
I= j —f(5-1)dA
5
(-~ f(0) =0, g(x) is even = f(x) is odd)
x+5 5
I=— j g(\)dr = j g(t)dt
5

x+5

(from (iv))

27. Letf(x) =a* (a > 0) be written as f(x) =f,(x) + f,(x),
where f,(x) is an even function and f,(x) is an
odd function. Then f,(x + y) + f,(x — y) equals:

(1) 26,(x)f,(y) (2) 2f,(x + y)f,(x - y)
(3) 2f,(x + Y)f(x—y)  (4) 26,(x)f(y)

Answer (1)
Sol. fx) = & = (a"+a"‘\+fa"—a"‘\
ol. f(x) = a*= L J L 2 J
where f,(x) = a -;a is even function
f,(x) = a _237 is odd function

= fix+y)+f(x-y)

_ (@Y +a™>* ) +(a"‘y +a ™)
- 2 )T 2

= %[a" (@’ +a¥)+a*(a’+a”)]

_(@+a™)(@ +a”)
- 2

= 2f,(x).f, (y)
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*x°(1+x°)”

constant of integration, then the function f(x) is

equal to:

o - , 3

(1) =53 (2 2

_1 _2

@) 63 @) =52

Answer (1)
dx dx

Sol. |='[x3(1+x6)2’3 =

x7 (1 + x76 )2/3

Put 1 +x%=¢3
= —6x7dx = 3t2dt
= d—:( = —1t2dt

X 2

_1t%dt
2 t?

—1t+C
2

1 .
-—(1+x7)*+C
5 )

1
1 (A+x°)?
2 X

+C

1 1
x(1+x%)3 +C
2x° ( )
1
2x®
29. If the eccentricity of the standard hyperbola

passing through the point (4, 6) is 2, then the
equation of the tangent to the hyperbola at

= f(x)=-

(4, 6) is:

(1) 2x-3y+10=0 (2) x-2y+8=0

(3) 3x-2y=0 (4) 2x-y-2=0
Answer (4)

Sol. Let equation of hyperbola be

S A (i)

()
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16 36
?_F=1 ...(iii)

From (ii) and (iii)

a?=4, b2 =12

x2 y2
Equation of hyperbolais —-=—=1
- = e 4 12

Equation of tangent to the hyperbola at (4, 6) is

ax_6y_,
4 12

= x—1=1
2

= 2x-y=2

30. Letf : R - R be a differentiable function
satisfying f(3) + f(2) = 0.

1

. (1+f(3+x)-f(3) )x . )
Then lm(m] is equal to:
(1) e (2 1
(3) e? 4) e
Answer (2)
o 1+f(3+x)—f(3)j:
Sol. 1= 'x'i'g[wf(z—x)—f(z)
form: 1~
= |=eh, where
| = "m((1+f(3+x)—f(3)_1]1\
1 2= -2 Ux
"m([f(3+x)—f(3)—f(2—x)+f(2)] 1)
= x50 1+f(2-x)-f(2) x
form : %

Using L.H. Rule

[f'(3+x)+f'(2—x)] i

- ' [ 1 ]
I, = lim dim
1 =0\ 1+ f(2-x)-f(2)

x—0

=f(3)+f(2)=0

= l=el=1
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1. Determine the charge on the capacitor in the
following circuit :

MMM MAMA

YWYy VYYYYY
6Q 2Q
72V—"— 4Q§§ 10 Q%i ——10uF
(1) 200 uC (2) 60 uC
(3) 10 uC (4) 2uC
Answer (1)

Sol. At steady state current through capacitor is

zero.
Ve=V,
5 3
V, =—xV, x—
76 %79
6Q 2Q
14
72V 403 1003V,
T y
v, 5XT2x3 0
6x9
Q, =Cv,
=200 uC

2. The magnetic field of a plane electromagnetic
wave is given by :
B = Boi [cos(kz - wt) + B, j cos(kz + nt)
where B;=3%x10°Tand B, =2x10°T.

The rms value of the force experienced by a
stationary charge Q = 10~ C at z =0 is closest
to:

(1) 0.6N (2 09N
(3) 3x102N (4) 0.1 N
Answer (1)
Sol. |E,| = CB,
E,|=cB,
Also E,LE,
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l:net =%VE$ +E§
_ 10~
J2

_ 90x108x1071°

J2
=0.6 N

x3x108x30x107®

3. A stationary horizontal disc is free to rotate
about its axis. When a torque is applied on it, its
kinetic energy as a function of 0, where 6 is the
angle by which it has rotated, is given as k02. If
its moment of inertia is | then the angular
acceleration of the disc is:

(1) 2o @) 9

(3) 40 @) ~0

Answer (1)

_dE
do

2k0 =lo

2k0
T

4. The stream of a river is flowing with a speed of
2 km/h. A swimmer can swim at a speed of
4 km/h. What should be the direction of the
swimmer with respect to the flow of the river to
cross the river straight?

Sol. T

(1) 60° (2) 90°

(3) 150° (4) 120°
Answer (4)
Sol. Draw velocity diagram

v

vsr
0 Vs
N
sinf = Me o %
sr
6 = 30°

0=90+06=120°
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th
(%) part is hanging below the edge of the

surface. To lift the hanging part of the cable
upto the surface, the work done should be:

MgL
1) 2

n

(2) nMgL

MgL

2MgL
(3) oz (@ =3

n2

Answer (3)

6. A signal Acosot is transmitted using v, sinw,t as
carrier wave. The correct amplitude modulated
(AM) signal is:

(1) Vosinw,t +%sin(co0 -o)t +%sin(m0 +o)t

(2) (v + A) cosot sinmyt

(3) vgsinwyt + Acosot

(4) vgsin[my(1 + 0.01 Asinot)t]
Answer (1)

Sol. A = (v, + Acos wt) sin ot

=V, sin(ouot)+%[sin(uoo —-w)t +sin(ony + w)t]

7. The following bodies are made to roll up
(without slipping) the same inclined plane from
a horizontal plane : (i) a ring of radius R, (ii) a

solid cylinder of radius g and (iii) a solid

sphere of radius % If, in each case, the speed

of the center of mass at the bottom of the
incline is same, the ratio of the maximum
heights they climb is :

(1) 14:15: 20
(3)4:3:2

Answer (Bonus)

(2) 10:15:7
4) 2:3:4
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2 2 2
For ring — h, = %%# = VE

2 2
For cylinder — h, :1[§mr’2j LA

2(277 )y 49
7 . .2
gm(r) vi o7V
For sphere — h; =—x — =
2 g (r) 1049
h,:h,:hg
. 3.14
2710
20:15:14

8. A wire of resistance R is bent to form a square
ABCD as shown in the figure. The effective
resistance between E and C is

(E is mid-point of arm CD)

A B
D EC
3
(1) ZR (2) R
1 7
—R —R
(3) 16 ) 64
Answer (4)
8 8
1 8 8
=—+4+—
Ry R 7R
7R
Req=a

9. In the density measurement of a cube, the
mass and edge length are measured as (10.00
* 0.10) kg and (0.10 £ 0.01) m, respectively. The
error in the measurement of density is

(1) 0.31 kg/m?3 (2) 0.01 kg/m?
(3) 0.10 kg/m?3 (4) 0.07 kg/m?

Answer (Bonus)
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(© L is varied by adjusting the separation between
windings. The inductance of solenoid will be

dp = {ﬂJrﬂ} proportional to
P M VvV
(1) 1L (2) L
dp _01 0.03 (3) 1/L2 (4) L2
10,000 10 0.1
Answer (1)
dp = 3100 kg/m?®
Sol. B = pyni
10. A rectangular coil (Dimension 5 cm x 2.5 cm) _ inL) A
with 100 turns, carrying a current of 3 A in the ¢ = poni(nL)
clock-wise direction, is kept centered at the N
origin and in the X-Z plane. A magnetic field of (Inductance) L' =pn’L A [Tl :E}
1 T is applied along X-axis. If the coil is tilted
through 45° about Z-axis, then the torque on L’ = - NA N
the coil is “HNA T
(1) 0.55 Nm (2) 0.27 Nm 1
(3) 0.42 Nm (4) 0.38 Nm L"’CE
Answer (2) 13. For a given gas at 1 atm pressure, rms speed
Sol. t=MxB of the molecules is 200 m/s at 127°C. At 2 atm
1 pressure and at 227°C, the rms speed of the
r:100><3><5x2.5><104‘><1><ﬁ molecules will be:
=0.27N
m (1) 1005 mis (2) 100 m/s
11. A simple pendulum oscillating in air has
period T. The bob of the pendulum is completely (3) 805 mis (4) 80 m/s
immersed in a non-viscous liquid. The density = aApswer “)
o1 .
of the liquid is ﬁth of the material of the bob. = Sol. Ve T
If the bob is inside liquid all the time, its period
of oscillation in this liquid is : Vi_ [T
V, T,
(1) 21, (2) aT |-
14 15
200 (400
(3) 411 (@) 21,1 V, V500
14 10
Answer (2) 5
V, = 200& =100+/5 mis
Sol. T=2n f !
Gerr 14. A capacitor with capacitance 5 uF is charged
T (9 to 5 uC. If the plates are pulled apart to reduce
?z g the capacitance to 2 uF, how much work is
eff done?
gp-g-3-1° (1) 2.55x 106y (2) 6.25x 106 J
eff 16 16 ' '
-6 -6
T _[i6 (3) 3.76x10° J (4) 216 x10° J
T 15 Answer (3)
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C

2
u =3
2C,

2
w11
2 |c, c,

_@{1_1}
212 5

W=3.75uJ

15. Following figure shows two processes A and B
for a gas. If AQ, and AQg; are the amount of
heat absorbed by the system in two cases, and
AU, and AUg are changes in internal energies,
respectively, then:

(1) AQ, > AQg, AU, = AUg
(2) AQ, = AQg; AU, = AUg
(3) AQ, > AQg, AU, > AUg
(4) AQ, < AQg, AU, < AUg
Answer (1)
Sol. AW, > AW,
AU, > AUg
From first law of thermodynamics,
AQ = AU + AW
AQ, > AQg
16. A concave mirror for face viewing has focal
length of 0.4 m. The distance at which you hold

the mirror from your face in order to see your
image upright with a magnification of 5 is:

(1) 0.32m (2) 0.24 m
(3) 1.60 m (4) 0.16 m
Answer (1)
1 1 1
Sol. V+U__E
V_5
U
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[o )V} v <V
U=-32cm

17. A solid sphere of mass ‘M’ and radius ‘a’ is
surrounded by a uniform concentric spherical
shell of thickness 2a and mass 2M. The
gravitational field at distance ‘3a’ from the
centre will be:

GM 2GM
(1) 9a? ) 9a®
GM 2GM
(3) 3,2 @) 3.2
Answer (3)
_ Gm N 2GM
SO|. (3a)2 (3a)2
GM
E=—
3a?

18. A moving coil galvanometer has resistance
50 Q and it indicates full deflection at 4 mA
current. A voltmeter is made using this
galvanometer and a 5 kQ resistance. The
maximum voltage, that can be measured using
this voltmeter, will be close to:

(1) 10V (2) 20V
(3) 15V (4) 40V
Answer (2)
Sol. V=1,(R;+ R)
=4 x 1073 [5050]
=20V

19. The pressure wave, P = 0.01sin[1000 t — 3x]Nm2,
corresponds to the sound produced by a
vibrating blade on a day when atmospheric
temperature is 0°C. On some other day when
temperature is T, the speed of sound produced
by the same blade and at the same frequency
is found to be 336 ms~'. Approximate value of

Tis:
(1) 4°C (2) 12°C
(3) 15°C (4) 11°C
Answer (1)
1000
Sol. Vy=—— mis

3
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8x3 _1 dT
3x1000 2 273

.'._273><2><8
1000

=4.36°C

20. Taking the wavelength of first Balmer line in
hydrogen spectrum (n = 3 to n = 2) as 660 nm,
the wavelength of the 2" Balmer line (n = 4 to
n = 2) will be :

(1) 889.2 nm (2) 488.9 nm
(3) 388.9 nm (4) 642.7 nm
Answer (2)

1 1 1
— =R| ———
Sol. }\'1 |:22 32i|
1 1 1
— Rl —-——
Ay [22 42}

50, _ 122,
36 4x16

_ 5x660x64
27 36x12
=489 nm

21. A body of mass 2 kg makes an elastic collision
with a second body at rest and continues to
move in the original direction but with one
fourth of its original speed. What is the mass of
the second body?
(1) 1.5 kg
(3) 1.0 kg

Answer (4)

(2) 1.8 kg
(4) 1.2 kg

2V
Sol. 2V= 2 m,V,

™ collegebatch.con

HCI molecules in its gaseous phase is v, m is

its mass and kg is Boltzmann constant, then its
temperature will be :

. me?
() Big
@ mv?
6kg
@) mv?
n mv?
3kg
Answer (4)
- |3RT
e arves
Sol M
- |3RT
v=
mN,
vl 3k,T
m

23. A system of three charges are placed as shown
in the figure :

+q -q Q
«—d—>

If D >> d, the potential energy of the system is
best given by :

] [ ¢*> gQd
M) Gney| d D2
2
q”  qQd
+——+
@ Gney| " d DZ}
B 2
3 _9°  2qQd
() aney| o D2
4 _9*> qQd
(4) 4ne,| d 2D?
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2
Sol. u:-"%mv

KP  Kqd
CTE
Kg? KQqd
U=—"1 -
d D2

24. A rigid square loop of side ‘a’ and carrying
current |, is lying on a horizontal surface near
a long current |, carrying wire in the same
plane as shown in figure. The net force on the
loop due to the wire will be :

\|a
pa a ~
(1) Repulsive and equal to —Mi’:1l2
Y
(2) Repulsive and equal to —M°2|1I2
n
(3) Zero
(4) Attractive and equal to —Mg;1|2
n

Answer (1)

Sol. F=1,a(B,-B,)

B1 — ”’0'1
27a

32 — MO"I
4na

F= Mol
47

™ collegebatch.con

the stationary wave is Y = 0.3 sin (0.157x) cos
(200nt). The length of the string is: (All
quantities are in Sl units)

(1) 60 m
(2) 20 m
(3) 40 m
(4) 80 m

Answer (4)

Sol. A =0.1567

26. An NPN transistor is used in common emitter
configuration as an amplifier with 1 kQ load
resistance. Signal voltage of 10 mV is applied
across the base-emitter. This produces a 3 mA
change in the collector current and 15 puA
change in the base current of the ampilifier. The
input resistance and voltage gain are :

(1) 0.33 kQ, 1.5
(2) 0.33 k<, 300
(3) 0.67 k<, 200
(4) 0.67 k<, 300

Answer (4)
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27.

B

-3
i:%zo_m}(g
16x10
(Ry)
in =p] = =300
Voltage Gain BLRJ

The electric field of light wave is given as

27X
5x10

E:10‘3cos( _7—2nx6x1014tj“g. This
light falls on a metal plate of work function
2eV. The stopping potential of the photo-
electrons is :

12375
A(in A)

Given, E (ineV) =

(1) 0.48 V
(2) 2.48 V
(3) 0.72 V
(4) 20V

Answer (1)
Sol. A=5%x10"m

28.

3x108
v

=5 10__7=6><1014|-|z
X

12375
5000
Kmax =E-9¢
=0.48 eV
A ball is thrown vertically up (taken as + z-axis)
from the ground. The correct momentum-height
(p-h) diagram is:

=2.475eV

sp 4P

M 5 h  (2) o h
te rp

@ O " @ o "
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Sol. V=,/VZ-2gh

29.

Direction of velocity changes at top most point

If ‘M’ is the mass of water that rises in a
capillary tube of radius ‘r’, then mass of water
which will rise in a capillary tube of radius ‘2r’
is

1 2m

2™

(3)4M

M
“@ 5

Answer (1)
Sol. h< 1/r

30.

M o< ntr2h

Mo r

The figure shows a Young’s double slit
experimental setup. It is observed that when a
thin transparent sheet of thickness t and
refractive index  is put in front of one of the
slits, the central maximum gets shifted by a
distance equal to n fringe widths. If the
wavelength of light used is A, t will be

Screen

v

2nDA

a(u-1)
2DA

2 a@-1)

nDA
®) a@-1

(1)

DA
a(u-1)

(4)

Answer (Bonus)
Sol. (u-1)t=nAx

nA

t=—-
w-1
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1. Cgp an allotrope of carbon contains
(1) 16 hexagons and 16 pentagons
(2) 18 hexagons and 14 pentagons
(3) 20 hexagons and 12 pentagons
(4) 12 hexagons and 20 pentagons

Answer (3)

Sol. Fullerene (C,) contains 20 six membered rings
and 12 five membered rings.

2. The major product of the following reaction is

(i) DCI (1equiv.)

CH,C=CH o

(1) CH,C(I)(CI)CHD,
(3) CH,CD(CI)CHD(I)

(2) CH,CD(I)CHD(CI)
(4) CH,CD,CH(CI)(I)

Answer (1)
DCl
Sol. CH3—CEC—H? CH3—CII=(I3H
Cl D
lm
P
CH,-C-CH
Cl D

Both addition follow Markownikov’s rule.

3. The standard Gibbs energy for the given cell
reaction in kJ mol-' at 298 K is

Zn(s) + Cu?*(aq) — Zn?*(aq) + Cu(s),
E° =2V at 298 K
(Faraday’s constant, F = 96000 C mol-')
(1) 192
(2) 384
(3) -384
(4) -192
Answer (3)

Sol. AG°® = - nFE?

cell

=-2 x (96000) x 2 V
= -384 kd/mole

™ collegebatch.con

4. The number of water molecule(s) not

coordinated to copper ion directly in

CuSO, - 5H,0, is

(1) 4 (21
(3) 2 4) 3
Answer (2)

Sol. In CuSO, - 5H,0, four H,0 molecules are
directly coordinated to the central metal ion
while one H,0 molecule is hydrogen bonded.

5. Magnesium powder burns in air to give
(1) Mg(NO,), and Mg;N,
(2) MgO and Mg(NO,),
(3) MgO and Mg;N,
(4) MgO only
Answer (3)

Sol. Mg burn in air and produces a mixture of
nitride and oxide.

So, Mg;N, and MgO are formed.

6. The one that will show optical activity is
(en = ethane-1,2-diamine)

A
A—f—s
(1) M
B l A
B
A
B | B
(2) M
B | B
A
1
A
(3) l\ln \en
B T /
B
1
(4) en nlll \en
l /
A
Answer (3)
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Sol.

L
I
I\lll en has no plane of symmetry
I

or centre of symmetry, hence it is optically
active.

Liquid ‘M’ and liquid ‘N’ form an ideal solution.
The vapour pressures of pure liquids ‘M’ and
‘N’ are 450 and 700 mmHg, respectively, at the
same temperature. Then correct statement is

(xy = Mole fraction of ‘M’ in solution;

Xy = Mole fraction of ‘N’ in solution;

Yu = Mole fraction of ‘M’ in vapour phase;
Y = Mole fraction of ‘N’ in vapour phase)

Xm _Ym Xm _ Ym
o _ ™ —— >=-2
(1) XN YN (2) XN YN

Xm _Ym

(3) XN yN (4) (XM - YM) < (XN - yN)

Answer (2)

Sol. Py =450 mmHg, Py =700 mmHg

Y,
= Py =X—M(PT)
]

Similarly, Pg ::—N(PT)
N

Given, Py <Py

L Yu %
xM XN

_ Yu _Xw
Y Xy
The major product of the following reaction is

CH;CH = CHCO,CH, — AN

(1) CH,CH,CH,CH,OH
(2) CH,CH,CH,CHO

(3) CH,CH,CH,CO,CH,
(4) CH,CH = CHCH,OH

Answer (4)

™ collegebatch.con

CH,-CH=CH-CQMe
‘ LiAlH,

CH;-CH =CH—?HZ
OH

For any given series of spectral lines of atomic

hydrogen, let AV =V, .. —Vmin be the difference
in maximum and minimum frequencies in cm™".

Answer (1)

Sol. ve AE

(1) 9:4 (2) 27:5
(3) 4:1 4) 5:4
For H-atom

]
ny Nz

For Lyman series,

v(max) o< 13.6[1—1J
v(min) <13 6(1—1J
' 4

_ _ 1
Venax — Vimin < 135(2)

For Balmer series,

_ 1 1
v (max) o< 13.6(2——j

(o)

v(min) =< 13.6 1.1
4 9

_ _ 1

Vimin = Vmin > 13.6 3

VLyman _ g

V Balmer 4

10. Among the following, the set of parameters that

represents path functions, is

(A) q+w (B) q

(C)w (D)H-TS

(1) (A), (B)and (C)  (2) (B) and (C)
(3) (B), (C) and (D)  (4) (A) and (D)

Answer (2)
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©C)w,
(D) H-TS =G,
11. The major product of the following reaction is
CH,CH,

path function

state function

(i) alkaline KMnO,
(i) H,0"

O

CH,COOH

(1)

O

COOH

(2)

O

CH,CHO

(3)

O

COCH,

(4)

O

Answer (2)

Sol. Alkaline KMnO, converts @R with a

benzylic hydrogen into benzoic acid.
C.H, COOH

©

12. The increasing order of reactivity of the
following compounds towards aromatic
electrophilic substitution reaction is

(o] OMe Me CN
A B Cc D
(1) D<B<A<C
(2 D<A<C<B
(3) B<C<A<D

(4) A<B<C<D

Answer (2)

(i) alkaline KMnO,
(i) H,0"

™ collegebatch.con

(+M) (+H) =1>+M) (=M, )

13. The given plots represent the variation of the
concentration of a reactant R with time for two
different reactions (i) and (ii). The respective
orders of the reactions are

In [R] I\ [R] I\

Time Time

(i) (ii)

(1) 0,1 (2) 1,1
(3) 1,0 (4) 0,2
Answer (3)

Sol. Graph-(i) : In[Reactant] vs time is linear
Hence, 1st order
Graph-(ii) : [Reactant] vs time is linear
Hence, zero order
14. The osmotic pressure of a dilute solution of an
ionic compound XY in water is four times that
of a solution of 0.01 M BaCl, in water.
Assuming complete dissociation of the given

ionic compounds in water, the concentration of
XY (in mol L™) in solution is

(1) 16 x 10 (2) 4 x10
(3) 6 x 1072 (4) 4 %102
Answer (3)

Sol. Tty = 4nBaCI2

2[XY] = 4 x (0.01) x 3
[XY] = 0.06

_, mol

= 6x10

15. Consider the van der Waals constants, a and b,
for the following gases.

Gas Ar Ne Kr Xe
al(atmdm® mol?) 1.3 0.2 51 41
b/(102dm®mol') 3.2 1.7 1.0 5.0

Which gas is expected to have the highest
critical temperature?

(1) Ne (2) Kr
(3) Xe (4) Ar
Answer (2)
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a
So, species with greatest value of b has

greatest value of critical temperature i.e. Kr.

16. The major product of the following reaction is

A.per,
2. KOH (alo) (alc.)

o
i SR
i Q . Q

Answer (2)

More stable product due to conjugation.

17. Among the following, the molecule expected to
be stabilized by anion formation is

C,, 0,,NO, F,

(1) F, (2) NO

(3) C, (4) O,
Answer (3)

Sol. C, has s-p mixing and the HOMO is n2p, = n2py
and LUMO is 62p,. So, the extra electron will
occupy bonding molecular orbital and this will
lead to an increase in bond order.

C, has more bond order than C,,.

18. Excessive release of CO, into the atmosphere
results in

(1) Depletion of ozone

(2) Polar vortex

(3) Formation of smog

(4) Global warming
Answer (4)

Sol. CO, causes global warming.
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N2\ T VI1I2\Y) 7 &NV 1I3\9)»

Identify dihydrogen (H,) as a limiting reagent in
the following reaction mixtures.

(1) 35 gof N, +8 gofH,
(2) 286 g of N, + 6 g of H,
(3) 56 g of N, + 10 g of H,
(4) 14gof N, +4gofH,
Answer (3)
Sol. 28 g N, react with 6 g H,

N, + 3H, —— 2NH,
1mole 3 moles
28¢g 69

For 56 g of N,, 12 g of H, is required.
20. Match the catalysts (Column |) with products

(Column II).
Column | Column Il
Catalyst Product
(A) V,04 (i) Polyethylene
(B) TiCl,/Al(Me), (ii) Ethanal
(C) PdClI, (iii) H,S0,
(D) Iron Oxide (iv) NH,

(1) (A)-(iv); (B)-(iii); (C)-(ii); (D)-(i)
(2) (A)-(iii); (B)-(iv); (C)-(i); (D)-(ii)
(3) (A)-(iii); (B)-(i); (C)-(ii); (D)-(iv)
(4) (A)-(ii); (B)-(iii); (C)-(i); (D)-(iv)

Answer (3)
Sol. (A) V,0, — Preparation of H,SO, in
contacts process
(B) TiCl, + Al(Me); — Polyethylene (Ziegler-
Natta catalyst)
(C) PdCl, — Ethanal (Wacker’s
process)

(D) Iron oxide — NH; in Haber’s process

21. The element having greatest difference
between its first and second ionization

energies, is

1) K (2) Sc

(3) Ca (4) Ba
Answer (1)

Sol. Alkali metals have high difference in the first
ionisation and the second ionisation energy as
they achieve stable noble gas configuration
after first ionisation.

239



(1) NO, < NO < N,0, < N,O
(2) N,0 < NO < N,0, < NO,
(3) NO, < N,0, < NO <N,O
(4) N,0 <N,O, < NO <NO,

Answer (2)
Sol. (oxide) (oxidation state)
N,O +1
NO +2
N,O, +3
NO, +4

So, N,O < NO < N,0, < NO,

23. Which of the following statements is not true
about sucrose?

(1) The glycosidic linkage is present between
C, of a-glucose and C, of B-fructose

(2) On hydrolysis, it produces glucose and
fructose

(3) It is a non-reducing sugar
(4) It is also named as invert sugar

Answer (1)

Sol. Sucrose contains glycosidic link between C, of
o-D glucose and C, of 3-D-Fructose.
C,,H»,0,,+H,0 —— Glucose+Fructose

24. The ore that contains the metal in the form of

fluoride is

(1) malachite (2) sphalerite

(3) magnetite (4) cryolite
Answer (4)
Sol. Magnetite Fe,O,

Sphalerite ZnS

Cryolite Na AlF

Malachite CuCO,-Cu(OH),

25. The correct IUPAC name of the following
compound is

NO,

Cl
CH,
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\" VWV VT T ly T vvwiliesvile
(3) 2-methyl-5-nitro-1-chlorobenzene

(4) 2-chloro-1-methyl-4-nitrobenzene

Answer (4)
NO,
4
3
Sol.
2 el
CH,

26.

All Groups attached are to be treated as
substituents and lowest set of locant rule is
followed.

2-Chloro-1-methyl-4-nitrobenzene

Aniline dissolved in dilute HCI is reacted with
sodium nitrite at 0°C. This solution was added
dropwise to a solution containing equimolar
mixture of aniline and phenol in dil. HCI. The
structure of the major product is

(1) N=NOOH
() N=NONH2
N=N—NH©
N=N—O©

(3)

(4)

(P

Answer (2)

Sol. In acidic medium aniline is more reactive than

27.

phenol that’s why electrophilic aromatic

substitution of ph_[\I2 takes place with aniline

w=n—O)

The aerosol is a kind of colloid in which

NH

0

2

(1) solid is dispersed in gas
(2) gas is dispersed in solid
(3) liquid is dispersed in water

(4) gas is dispersed in liquid

Answer (1)
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28. The degenerate orbitals of [Cr(H20)6]3+ are
(1) d,and d,
(2) dxz_y2 and dxy

(3) d, andd,,
(4) d, and d,.

Answer (1)

Sol. Cr3* has d® configuration and forms an
octahedral inner orbitals complex.

The set of degenerate orintals are (d
d,,) and (dxz_y2 and dZZ)'
29. The major product of the following reaction is
(1) KOH (alc.)

(2) Free radical
polymerisation

xy» Gy, and

.

|
Cl

(1)

{/%
OH
Cl
® |~ E;
n
4)
n

Cl
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Sol. O cl Alc.OH. O
Cl Cl

l Polymerisation

CH

3
-(-cu—lcu-):‘

Cl

30. The organic compound that gives following
qualitative analysis is

Test Inference
(a) Dil. HCI Insoluble
(b) NaOH solution Soluble

(c) Bry/water Decolourization

OH
(1)
N

() |

(3)

\/
NH,
(4)
Answer (2)
OH L> No reaction
O@
Sol. @
NaOH 5
B OH
—>r2 Br Br
H,0

Br
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1. Letp,ge R.If 2-4/3 is a root of the quadratic
equation, x2 + px + q = 0, then :
(1) 9>-4p-16=0 (2) p2-4q+12=0
(3) p2-49-12=0 (4) g2+4p+14=0
Answer (3)

Sol. p, g are rational numbers

2++/3 in the other root
Now, p=-4,q=1
= p?-49q-12=16-4-12
=0

Note:- (Erratum) p, g, should be given as
rational numbers instead of real numbers

x-1 y+1 z-2
3 4

x + 2y + 3z = 15 at a point P, then the distance
of P from the origin is :

2. If the line,

meets the plane,

(1) 245 @ 5

7 J5

@ 5 @ 5
Answer (2)

Sol. Let point on line is p(2r +1, 3r-1, 4r + 2)
It lies on the plane x + 2y + 3z =15
2r+1+6r-2+12r+6=15

0P=J4+1+16 =\/8—71=g
4 4 2

3. If a tangent to the circle x2 + y2 = 1 intersects
the coordinate axes at distinct points P and Q,
then the locus of the mid-point of PQ is :

(1) x2+y2-16x2y2=0

(2) x2+y2-2x%2=0

(3) x2+y2-4x2y2=0

(4) x2+y2-2xy=0
Answer (3)
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Sol. Let any tangent to circle x2 + y2 =1 is

x cosO +y sinb =1

P os0®)i Oimg)
cos0 ’ sin0

Mid-point of PQ let M(

LI ]=(h,k)
2cosO 2sin0

1 . 1
cosf=——: sinB=—
= 2h’ 2k

On squaring and adding

1,1

h_2+k_2:4 =>x2+y2=4x2y2

4. If f(x) is a non-zero polynomial of degree four,
having local extreme points at x = -1, 0, 1; then
the set

S ={x e R: f(x) = f(0)}
contains exactly :
(1) Four irrational numbers
(2) Four rational numbers
(3) Two irrational and one rational number

(4) Two irrational and two rational numbers

Answer (3)
Sol. f(x) =A(x+ 1) x (x=1)
= A(x3 - x)
EREME S
= f(x)—A(T—?)‘FC
Now f(0) =C
4 2
fx)=f(0) = (XT—%] -0
x2 [ x2 J_
= ?[?‘1 =0
= x=0, 0,—x/§,«/§

s={0,-v2,42]
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(1) V6 (2) 26

10 5

(3) 2 3 4) 4 3
Answer (2)

Sol. Mean of given observation = 2

o2 = 5(given) ..(i)

oo o671 (6] :(2-1)2+(i“)2 0

from (i) and (ii)

2
12k* 12K2
16 =5 = =
a 16

18

= k=26

6. If the fourth term in the Binomial expansion of

= k2=24

6
(§+x'°98"j (x > 0) is 20 x 87, then a value of x

is :

(1) 8 (2) 8

(3) 82 (4) 82
Answer (4)

3
3
SOl. T4 :20X87 :603 (E) X(XIOQBX)
X

logg x 3
X ] —20x8’

= 8><20><(
X

=64  Take log, both side

= (loggx)? - (loggx) = 2

= loggx = -1 or loggx = 2

1

= X= or x = 82

™ collegebatch.con

(Here C is a constant of integration)
(1) -3cot"3x + C
(2) -3tan™"3x + C

3
(3) -2 tan3x + C

(4) 3tan™3x + C

Answer (2)

2 4
Sol. I:jsec3 x-cosec? dx
|_J-se02xdx
- 4 Puttanx =1t
tan3 x
= sec?x dx = dt
-1
t3 2
= |=(_—1+C = |=—3(tanX)3 +C
7

If one end of a focal chord of the parabola,
y2 =16x is at (1, 4), then the length of this focal
chord is :

(1) 24
(2) 20
(3) 22
(4) 25

Answer (4)

y2 = 16x —sa=4

One end of focal chord (1, 4) L 2at=4

1
t=t
- 72

2
Length of focal chord = a(t+%)
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V2 cosx-1
f(x) = cotx-1

Kk, X =

is continuous, then k is equal to :

(1) 1 @ 2

w)j% (@) 2

Answer (2)

J2cosx-1 _

im
Sol. "= cotx-1

X——

. By L hospital rule.

lim \/ESIFIX -k 1

= ,"cosec’x = k= 2
4
10. All the points in the set
Sz{a—-'-::oceR}(i=\/—_1)
u_

lieona:

(1) Straight line whose slope is 1
(2) Circle whose radius is /2

(3) Circle whose radius is 1
(4) Straight line whose slope is -1
Answer (3)

Sol. -- 8=2% Let S=x+iy

a-=I

2
(“;') (by rationalisation)
o +1

i(20)
T
o +1

0L2—1 . _ 20,

a?+1

o (i)

By squaring and adding

= x2+y2=1
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(On comparing both sides)

where B1 is parallel to o and EZ is

perpendicular to a, then B1 xBZ is equal to :
1 .2 S o 1 < < »
1) §(3| -9j+5k) (2) E(—3|+91+5k)

(3) -3i+9]j+5k (4) 3i-9j-5k

Answer (2)

Sol. f=0,-B, ..(i)

12.

U
>
I

Cross product with [371 in equation (i)

= B =,
= B -

o
= B1X62=52 -1
3 1

-
—
o W x>

= [-3i-i-9)+ks)]

=%[—3i+9j+5ﬁ]

10
Let > f(a+k)=16(2" -1), where the function f

k=1

satisfies f(x + y) = f(x) f(y) for all natural
numbers x, y and f(1) = 2. Then the natural
number ‘a’ is :

(1) 2

(2) 3

(3) 16

(4) 4

Answer (2)
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Let f(x) :bx —7 &= U VoIV -

= (2sind + 1)(sin6-2) =0

f1)=2
b’ =2 = sinf= —%; — Not Possible
= |f(x)=2" =
10
Now, Y 22tk =16(2'° -1)
k=1

10
= 273 2% =16(2"°-1)

k=1 Sum of all solutions in [-2r, 27 is

10y
L o @002 g 0y :(n+£)+(2n—£j+(—£j+(—n+£j:2n
(2-1) 6 6 6 6
= 2°=8 15. Letf(x) =15 - |x - 10|; x € R. Then the set of all
values of x, at which the function, g(x) = f(f(x))
= is not differentiable, is :
13, If {1 1} {1 2} {1 3} {1 n—1}_{1 78} (1) (10, 15)
) 0 1//0 1/|/0 1] |0 1 0o 1] (2) {5, 10, 15, 20}
. 1 n|, (3) {10}
then the inverse of {0 J is : (4) {5, 10, 15}
Answer (4)
1 0 1 -13 ; =15 _ _
™) {13 J @) {0 ! } Sol. Given f(x) = 15 - |(10 - x)|
= f(f(x)) =15-]|10 — x| - 5]
. 1 12 s 1 0 ~. Non-differentiable at points where
3) 0 1 4) 12 1 10-x=0and |10-x|=5
Answer (2) = x=10and x-10=15

= x=10and x=15,5
1 1)1 2|1 3|1 4 1 n-1 1 78
Sol. 1llo 1llo 1llo 1110 1 = 0 1 16. The area (in sq. units) of the region

. {1 1+2+3+....+(n—1)}:{1 78} A={(x,y):x2<y<x+2}is:

o

0 1 0 1 31 10
(1) 5 (2) 3
(n—-1)n -78
2 9 13
= n=13 3) = q) 2
(3) 2 (4) 6
Now, inverse of 113 |1 13
s o 11710 1 Answer (3)
Sol. -
14. LetS ={0 e [-2m, 2n1] ; 2c0s20 + 3sind = 0}. Then ° y=x+2
the sum of the elements of S is : V
1) =« (2) 2n )
13n 5n
3) — 4) ==
(3) 6 (4) 3 |
I
Answer (2) I
-1 2
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17. If the line y=mx+7x/§ is normal to the

x2 y2
- 2 = 1 H :
hyperbola 224 18 " then a value of m is

(1) %

3

(2) NG

J15 V5

(3) > (4) >
Answer (1)

normal to

Sol. mx-y+7/3 is hyperbola

(24 +18)°
(743

24 8_42><42
m Tx7Tx3

then —- =

2 2
. Xx“y
If Ix + my + n =0 is a normal to a—z—b—2=1,

then f-i: (a2 +b2)2

2 m? n2
18. Let o and p be the roots of the equation
x2 + x + 1 = 0. Then for y # 0 in R,

y+1 « B
o y+B 1 |isequalto:
B 1 y+a
(1) y(y?-1) (2 y3-1
(3) y(y*-3) (4) y®
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s et WAl M W T TR R A

A A

y+o 1 0?

1 y+o?

0)2 (O

operate c,— c,+c,*+c,
1+y

1 2

R, - R, -R
y+m2 O (By 2 2 1]

-

) 1+y

1 1 w?

=yl0 y+0?-1 o-o0?
0 n-1
=y{ly +o0?-1) (1 +y-0?) -o(@-1) (1 - o)}
= y(y? —(0? = 1)?) + yo(o - 1)?
=y3+y(@-1)2(0—(0+ 1)) =y3

19. The value of cos?10° — cos10° cos50° + cos250°

1+y-0?

is :
3 3
n 3 2) —(1+cos20°
(1) 2 (2) 2( )
3 3
3 —+cos20°
@ @ %
Answer (1)
o [T 1O | S 2cost0r coss)

1 +%(cos 20°+cos100°) —%[cos 60°+cos 40°]

= ( —%] +%[cos 20°+c0s100°-cos 40°]
3
="+

4

[2cos60°xcos 40°—cos 40°]

20. A committee of 11 members is to be formed
from 8 males and 5 females. If m is the number
of ways the committee is formed with at least 6
males and n is the number of ways the
committee is formed with at least 3 females,

then :

(1) m=n=68 (2) m+n=68

(3 m=n=78 (4 n=m-8
Answer (3)
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-8 T4 7 5 T T
Som=n=78

21. Slope of a line passing through P(2, 3) and
intersecting the line, x + y = 7 at a distance of

4 units from P, is :

V7 -1 1-7

M 7 @ T

5 -1 1-/5

©) V5 +1 @ 1+/5
Answer (2)

Sol. Point at 4 units from P(2, 3) will be

A(4cos6 + 2, 4sinb + 3) will satisfy x+y =7

. 1 .
= cose+sm6=§ on squaring

. -3 2tan6 3
= [siN20=—| = ———FH—=——
4 1+tan“0 4

= 3tan?0 +8tan6+3 =0

-8+
= tanezs_sz/7 (lgnoring —ve sign)
8+2«/_ 1-7
tang=————
= tan 1+\/—
/2 .3
22. The value of Jde is :
o Sinx+cosx
-2
1
(1) 2
n-1 n—-1
3) — 4) ——
(3) 1 (4) 2
Answer (3)
2
Sol. 1= J- sin® x dx
5 Sinx+cosx

ks
_T cos® x dx
o sinx+cosx

= 2|

(1—%sin(2x))dx

1l
oCt—N 3
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e I:ELX+ZCOS‘X

._1(n_-1)_n_-1
2\ 2 4

0

23. Let S be the set of all values of x for which the
tangent to the curve y = f(x) = x3 - x2 -
(x, y) is parallel to the line segment joining the
points (1, f(1)) and (-1, f(-1)), then S is equal

to:

ol @l
MR

Answer (2)

Sol. y = f(x) = x3 — x2 — 2x

Y g _ox-2
dx

f1)=1-1-2=-2, f-1)=-1-1+2=0

According to question, 3x2 — 2x - 2

_ ) -f(=1)
1-(-1)
-2-0

2_oy_on=_%<"Y
= 3x¢-2x-2 2

= 3x2-2x-1=0

L_2%4_ -1
= 6 3
So, Sz{_—1,1}

3

24. A plane passing through the points (0, -1, 0)

and (0, 0, 1) and making an angle z with the

4

planey - z + 56 = 0, also passes through the

point :

(1) (v2,1 4] 2) (v2,-1,4)

(3) (—v2,-1,-4) @) (—v2,1,-4)
Answer (1)
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planeisy-z+5=0

1
—=1+/2
= [=tV2

= |ix/§x—y+z:1|

(v2,1,4) satisfies —2x—y+z=1

25. The solution of the differential equation

dy

x_
dx

+2y =x*(x = 0) with y(1) =1, is :

1
5x?

4 1 x®
1) y=—x° 2) y="-
() y=gx+ (2) y="+

5x?

3 3 1
4) y="x*+
4x? @y 4 4x?

x2
3) y=—
3y 2t
Answer (3)

dy 2
——+—y=Xx
xy

Sol. dx

y(1) =1 (given)

Z 4
4  4x°

™ collegebatch.con

TR\ 17 A ,
2
where A is a constant. If d is the common
difference of this A.P., then the ordered pair
(d, agp) is equal to :
(1) (50, 50 + 46A)
(3) (A, 50 + 46A)
Answer (3)

S, =(50—ﬂ] n+n?x 2
2 2

constant A.P, a,, a,, a;, ... be 50 n +

(2) (A, 50 + 45A)
(4) (50, 50 + 45A)

Sol. -

A
Common difference = E><2 =

a;,, =a,+49xd
=(50-3A)+49 A
=50+46 A

So, (d,a5)=(A,50+46 A)

27. For any two statements p and g, the negation
of the expressionp Vv (~p A q)is:

(1) ~par~q (2) ~pv~aq
(3) prg (4) peq

Answer (1)

Sol. ~(p v (~p A q)) =~(~p A Q) A~p
=(~q v p) A~p
=~pA(pv~q)
=(~gA~p) v (p A ~Pp)
=(~p A ~q)

28. If the tangent to the curve, y = x3 + ax — b at the
point (1, -5) is perpendicular to the line,
—x +y + 4 =0, then which one of the following
points lies on curve?
(1) (=2,1)
(3) (2,-1)

Answer (2)

(2) (2,-2)
4) (-2,2)

Sol. f(x)=x3+ax-b = f(x)=3x2+a

f1)=-5 and f(1)=3+a

= 1+a-b=-5

= a-b=-6 ..(1)

Also slope of tangent P(1, -5) = -1 =f(1)
3+a=-1

= a=-4
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bt et S e =
(2, -2) lies on the curve
29. If the function f : R - {1, -1} — A defined by

2
f(x) = 1x—2, is surjective, then A is equal to :
-X

:;; LO’ 7)1 0) Ei; 2_ :_:}O) 30. Four persons can hit a target correctly with
Answer (4) probabilities 1,1, 1 and 1 respectively. If all
2°'3 4 8
x2 hit at the target independently, then the
Sol. fx)=-— probability that the target would be hit, is :
7 25
1) — 2) —
= f(—x)=1x22:f(x) " 32 @ Hoz
1 25
3) — 4) —
o f(x)= 2x 3 192 “) 32
(1-x2)? Answer (4)

f(x) increases in x € (0, <) Sol. P(at least one) =1 — P(none)

Also f(0) =0 1.2 3 7

lim f(x) = 1

X—>too

and F(x) is even function =1 _% -

Set A — R -[-1, 0)
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1. A test particle is moving in a circular orbit in
the gravitational field produced by a mass

K
density p(")=r—2. Identify the correct relation

between the radius R of the particle’s orbit and
its period T :

(1) TIRis a constant (2) TR is a constant

(3) T/IR? is a constant (4) T?/R3 is a constant

Answer (1)

R ) Kk
Sol. Mg, = [4nr dr—
0

2
ARV
R R
T- 2nR _ 2n-R
vV 4nGK

I =constant

2. The specific heats, C, and C, of a gas of
diatomic molecules, A, are given (in units of
J mol~' K-) by 29 and 22, respectively. Another
gas of diatomic molecules, B, has the
corresponding values 30 and 21. If they are
treated as ideal gases, then :
(1) Ais rigid but B has a vibrational mode.
(2) A has a vibrational mode but B has none.
(3) Both A and B have a vibrational mode each.
(4) A has one vibrational mode and B has two.

Answer (2)
Sol. For (A)C,=29,C, =22
For (B)C,=30C, =21
CPA 29

=P 29 434
a7¢, 22

When A has vibrational degree of freedom,
theny, =9/7 = 1.29.

c
_ P 30 440
C,, 21

i}

= B has no vibrational degree of freedom

™ collegebatch.con

3. The position vector of a particle changes with
time according to the relation
4 ~ N .
r(t)=15t%i+(4-20t?%)j- What is the
magnitude of the acceleration att=1?
(1) 50 (2) 100
(3) 40 (4) 25
Answer (1)
Sol. F=15t%i+4]-20t?%]
ar _ soti- 40tj
dt
da’r .
—=30i-40j
dt? !
-
d—; =50m/s?
dt
4. 50 W/m? energy density of sunlight is normally
incident on the surface of a solar panel. Some
part of incident energy (25%) is reflected from
the surface and the rest is absorbed. The force
exerted on 1 m? surface area will be close to
(c=3x%108 m/s) :
(1) 20x 108N
(2) 35x108N
(3) 15x 108N
(4) 10x108N
Answer (1)
Sol. P= % and pressure = lic

E+L = AP :ﬂ for one photon

A 4l 4)

5 Nh

4 \AtA
But( Nhc
A-AtA

5 50
—X— = pressure
4 c

=pressure

J =50 W/m?

_ 5x50x1m?

=20x108 N
n 4xc

F
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length. This new wire is now bent and the ends
joined to make a circle. If two points on this
circle make an angle 60° at the centre, the
equivalent resistance between these two points
will be :

5 5
= Q = Q
™) 3 @ 5
7 12
0 — Q
(3) 5 4) 5
Answer (1)
Sol.
B
A Sy
R =pl=3Q
o7 A
Now if | = 2I
A
ThenA—E
R=p2l><2:129
A
R1=£=2Q
6
R,=10Q
1 1 1 6
= —=—
Req 2 10 10
_5
Req = §Q
6. A thin smooth rod of length L and mass M is

rotating freely with angular speed o, about an
axis perpendicular to the rod and passing
through its center. Two beads of mass m and
negligible size are at the center of the rod
initially. The beads are free to slide along the
rod. The angular speed of the system, when
the beads reach the opposite ends of the rod,
will be :

Mg
(1) M+3m
Moy
M+m

(2)
M(,Oo
3) M+6m

4 M(L)o
4) M+2m
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PETRIRAT RIfog ™'Y TSRy R RAAREY 0§ RRRRAT § TSI

Momentum
MmL2 ML2  _mL?
Wy = +2 ®
12 12 4
o= Mo,
= M + 6m

Moment of inertia of a body about a given axis
is 1.5 kg m2. Initially the body is at rest. In order
to produce a rotational kinetic energy of 1200 J,
the angular acceleration of 20 rad/s? must be
applied about the axis for a duration of

Answer (2)

(1) 25 (2 2s
(3)5s (4) 3s
Sol. | = 150; o = 20 rad/s?
o=ot
1 -
E=—lo°=1200
2

%x1.5x(20t)2=1200J

= t=2s

The resistance of a galvanometer is 50 ohm
and the maximum current which can be passed
through it is 0.002 A. What resistance must be
connected to it in order to convert it into an
ammeter of range 0 - 0.5 A?

(1) 0.2 ohm
(2) 0.002 ohm
(3) 0.5 ohm
(4) 0.02 ohm

Answer (1)

R,=500Q
|, =0.002 A

0.5A

(0.5-1)S

We have
Ig Rg =(0.5- Ig) S
= (0.002) (50) = (0.5 - Ig) S

~0.002x50
0.5

S =0.2Q
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(1) 13.60 eV (2) 6.04 eV
(3) 48.36 eV (4) 54.40 eV
Answer (1)
Sol. E,;: _En"zzz = _E‘;X“ =-E,
To ionise it E; energy must be supplied.
E,=13.6 eV.

10. Two cars A and B are moving away from each
other in opposite directions. Both the cars are
moving with a speed of 20 ms™! with respect to
the ground. If an observer in car A detects a
frequency 2000 Hz of the sound coming from
car B, what is the natural frequency of the
sound source in car B?

(speed of sound in air = 340 ms™)

(1) 2150 Hz (2) 2300 Hz
(3) 2060 Hz (4) 2250 Hz
Answer (4)
S o
Sol. <—- >
20 m/s 20 mis
=(viu0). =(v—20).
(vEuy) 0 (v+20) 0
320
2000=——f,
= 360 °
&;’Xgﬂo =2250Hz .

11. A convex lens of focal length 20 cm produces
images of the same magnification 2 when an
object is kept at two distances x, and x,
(x4 > x,) from the lens. The ratio of x, and x, is :

(1) 3:1 (2) 2:1
(3)4:3 (4)5:3
Answer (1)
Sol. . 111
v u f
v = (£ 2u)
1 1 1 3 1
2u u 20 2u 20
u, =30cm
And -1 _1
u 2u 20
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-y bl

30_4
10

12. The position of a particle as a function of

time t, is given by
x(t) = at + bt? — ct?

where a, b and c are constants. When the
particle attains zero acceleration, then its

velocity will be :

b? b?

+—— +—

(1) a 4c (2) @ 3c

b? b?

a+— a+—

(3) a+o (4) a+~_
Answer (2)

Sol. x = at + bt2 — ct?

x =a+ 2bt - 3ct?

X =2b - 6¢t
For x=0 t=+L
3c
. +b b?
v=x=a+2b(—j—30
3c 3cx3c
b?2 2b2 2
= V=———+—+a=a+—
3c 3c 3

13. The parallel combination of two air filled
parallel plate capacitors of capacitance C and
nC is connected to a battery of voltage, V.
When the capacitors are fully charged, the
battery is removed and after that a dielectric
material of dielectric constant K is placed
between the two plates of the first capacitor.
The new potential difference of the combined

system is :
(n+1)V v
(1) (K+n) (2) K+n
nV
(3) v @ %an
Answer (1)
Sol. Initially cv
[ |
Q=CV(1 +n) I
Ceq = (K +n)C [

_CV(1+n) V(1+n)
~(K+n)C  (K+n)
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are:

(1) Inversely proportional to modulation
frequency

(2) Inversely proportional to carrier frequency
(3) Proportional to carrier frequency

(4) Independent of both carrier and modulation
frequency

Answer (2)

Sol. Size of antenna depends on wavelength of
carrier wave.

15. A wedge of mass M = 4m lies on a frictionless
plane. A particle of mass m approaches the
wedge with speed v. There is no friction
between the particle and the plane or between
the particle and the wedge. The maximum
height climbed by the particle on the wedge is

given by :
ML @ 2
g 59
3 2 5 L
(3) 7 (4) g
Answer (2)
Sol. mv = (4m + m)v’
, v
Common speed v =§
2
mgh Agm. Y Amy2
2 25 2
= mgh= mv2(1—1)=1mv2 4
5/ 2 5
2mv? _2v?
5xmg b5g

16. A wooden block floating in a bucket of water

has % of its volume submerged. When certain

amount of an oil is poured into the bucket, it is
found that the block is just under the oil surface
with half of its volume under water and half in
oil. The density of oil relative to that of water is

(1) 0.5 (2) 0.8
(3) 0.7 (4) 0.6
Answer (4)

™ collegebatch.con

Voa =" v
o9 _Epmg+§pog

2 ) 5P
= M:p [i_lj:ip
2 “\6 2/ 10 °

17. Two materials having coefficients of thermal
conductivity ‘3K’ and ‘K’ and thickness ‘d’ and
‘3d’, respectively, are joined to form a slab as
shown in the figure. The temperatures of the
outer surfaces are ‘0,” and ‘0,’ respectively,
(6, > 0,). The temperature at the interface is:

d 3d
0, 3K K |o,
6, 56, 6, 96,
(1) 6 6 (2) 10 10
6, 20, 6,+0,
L+
@) 3+5 (@) 2
Answer (2)
3KA KA
Sol. HZT(92_6)=§(6_91)
10 10

18. The area of a square is 5.29 cm?. The area of
7 such squares taking into account the
significant figures is :

(1) 37.03 cm?

(3) 37.030 cm?
Answer (2)
Sol. 5.29 x 7 = 37.0 cm?

Answer should be in 3 significant digits.

(2) 37.0 cm?
(4) 37 cm?

19. Diameter of the objective lens of a telescope is
250 cm. For light of wavelength 600 nm.
coming from a distant object, the limit of
resolution of the telescope is close to :

(1) 1.5x 107 rad
(2) 3.0 x 107 rad
(3) 2.0 x 107 rad
(4) 4.5x 107 rad

254



LEY <1 4%

Sol. 6= D mean free time is 25 fs (femto second), it’s
approximate resistivity is
-9
e=1'22nggX1° x100=2.92x10" (M, =9.1x 107" kg)
(1) 105 Qm (2) 10° Qm
= 0=3x%x10"rad
) ) (3) 107 Qm (4) 108 Om
20. A particle ‘P’ is formed due to a completely
inelastic collision of particles ‘x’ and ‘y’ having Answer (4)
de-Broglie wavelengths ‘A’ and ‘Xy’ _ eEt
respectively. If x and y were moving in opposite Sol. J =nev, * Vd :W
directions, then the de-Broglie wavelength of E
‘P is J="CCET_GE
m
(1) Pty (2) A, -2 2
o=y - J="0TE_GE
m
A,
(3) A, + 4, @) 5 . p= m
T ne?r
Answer (1)
h h B 9.1x107% om
Sol. P, == Pp=" 8.5x10%%x(1.6x107 )2 x25x107"°
X y
9.1 _ _
1 1 = x100%"¥ =1,67x10° am
P—P1_P2:h(__}\’_j 8.56x2.56x25
oy 23. A thin convex lens L (refractive index = 1.5) is
P—E placed on a plane mirror M. When a pin is
Y placed at A, such that OA = 18 cm, its real
h 1 1 inverted image is formed at A itself, as shown
th[}»_—k_j in figure. When a liquid of refractive index y, is
x Y put between the lens and the mirror, the pin
1 |7»y _xx| has to be moved to A’, such that OA” = 27 cm,
X o to get its inverted real image at A’ itself. The
Xy value of p, will be
- Ayl _)e/
P =2y 5

21. A moving coil galvanometer has a coil with 175 .
turns and area 1 cm?2. It uses a torsion band of .

torsion constant 10-® N-m/rad. The coil is L
placed in a magnetic field B parallel to its M 777%%777

plane. The coil deflects by 1° for a current of (o)
1 mA. The value of B (in Tesla) is approximately 4
4 2 (1) \/E (2) %
(1) 10 (2) 10 3
3) 10~ 4) 10- 3
© @ (3) V3 4 5
Answer (4)
Sol. NIAB = KQ Answer (2)
106 Sol. f, =18 cm
175%1%x 103 x 1 x 104 x B=—— " ] 0
180 1g-05%7 = R=18cm
B=—" x1% _ 997x10*T.
180 175 1 ( 1)[ 1 )
= -3 —=(w - -
= B=10"T. f, ! 18
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=_>V 2 .=.3(2 _;l) =6 _stu speed ‘v’ in the same direction. After collision,
! ! the first mass is stopped completely while the

_— =i second one splits into two particles each of

3 mass ‘m’, which move at angle 45° with respect
24. Two coils ‘P’ and ‘Q’ are separated by some to the original direction.

distance. When a current of 3 A flows through The speed of each of the moving particle will

coil ‘P’, a magnetic flux of 10~ Wb passes be

through Q. No current is passed through ‘Q’.

When no current passes through ‘P’ and a ) v/(zﬁ) @) viv2

current of 2 A passes through ‘Q’, the flux

through ‘P’ is (3) J2v (4) 242v

(1) 6.67x103Wb  (2) 6.67 x 10 Wb
(3) 3.67x103Wb  (4) 3.67x 104 Wb

Answer (4)

Sol. Initial momentum - Pi =2mv + 2mv =4 mv

Answer (2) Let v’ be the speed of | particle
Sol. ¢q = Mi mv’
= 1023 =M(3)
2v 45°
10° 0 LPYS AN P
3 2
Op =20, 10 =6.67x10 Wh. )
3 mv
25. A massless spring (k = 800 N/m), attached with mv’
. . . . 2 =4mv
a mass (500 g) is completely immersed in 1 kg - J2
of water. The spring is stretched by 2 cm and ,
released so that it starts vibrating. What would = v'=2J2v
be the order of magnitude of the change inthe | 27. A string 2.0 m long and fixed at its ends is
temperature of water when the vibrations stop driven by a 240 Hz vibrator. The string vibrates
completely? (Assume that the water container in its third harmonic mode. The speed of the
and spring receive negligible heat and specific wave and its fundamental frequency is

heat of mass = 400 J/kg K, specific heat of

water = 4184 J/kg K) (1) 320 mis, 120 Hz

(2) 320 m/s, 80 Hz

(1) 105 K (2) 10 K
(3) 109 K @) 104 K (3) 180 mis, 80 Hz
Answer (1) (4) 180 m/s, 120 Hz
Answer (2)
Sol. T eax? = E(dissipated) 2
2 Sol. 2=%
2 3
1 8oox—2%2_|_16 4
2 100x100) 100 = 7»=§m
16 _1 4
WZEX4OOXAT+1X4184XAT - v =—X240 = 320 m/s
3
16 3 harmonic
— ——=(200+4184)AT =4384 AT
100 f = nf,
16 - 240
=2 _36x10°K _240 _
4384x100 f == =80Hz
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A
B
Bo—[>o—,_
(1) OR
(2) NAND
(3) AND
(4) NOR

Answer (1)

Sol. y=A-B=A+B

29.

y=A+B

= OR gate

A very long solenoid of radius R is carrying
current I(t) = kte™ (k > 0), as a function of time
(t> 0). Counter clockwise current is taken to be
positive. A circular conducting coil of radius 2R
is placed in the equatorial plane of the solenoid
and concentric with the solenoid. The current
induced in the outer coil is correctly depicted,
as a function of time, by:

(1) t=0

e 4

(4) t=0

™ collegebatch.con

0 = k,i = k,te [k, = kn(2R)2]

E= —(%} =-k,e™ +k,ate™

= -k,e (1-at)

Induced current 1= = - ke *(1-at)
r

30. For point charges —q, +q, +g and —q are placed
on y-axis aty =-2d,y = -d, y = +d and y =+2d,
respectively. The magnitude of the electric field
E at a point on the x-axis at x = D, with D >> d,
will behave as:

1
(1) Ex o°
1
2) Eoc—
(2) b
1
(3) E o F
1
(4) B

Answer (3)

Sol. +-q
T+q D >>y

D
o
1 +q
T-9
E= 29D T 29D 5 (~veXx)
4me, (D®+4y* )2 4ne,(D? +y°)?
|E| 29D 1 B 1
47'580D3 2y 2\% y 2\%
1+ == J LH Z )
o o) ) |
= 2q 3 4y? 3y*)_ 9ay’
= E= 2| V"o T onz T 4
4me,D 2D 2D 4me,D
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1. The major product of the following reaction is :

SOv

CO,Et

OH
(2)
CO,Et

OH

A
Et
COOH

Answer (2)

@i\_o/Et

Acid catalysed intramolecular esterification

OH
OH
ot
!

2. The peptide that gives positive ceric ammonium
nitrate and carbylamine tests is

H SO4(cat.)
CHCI

H SO4(cat )
CHCI

+O-H
o

(1) Ser-Lys (2) Lys - Asp
(3) GIn - Asp (4) Asp - GIn
Answer (1)

Sol. Ceric ammonium nitrate test is given by
alcohol. Only serine(ser) contain -OH group.

3. Which of the following compounds is a
constituent of the polymer

o

I
«[HN—C—NH—CI-Q -?
(1) Formaldehyde
(3) Methylamine

(2) Ammonia
(4) N-Methyl urea

™ collegebatch.con

Answer (1)

Sol. $NH - 3 - NH - CH,} -urea-formaldehyde resin
Monomers : Urea and formaldehyde

4. During compression of a spring the work done
is 10 kJ and 2 kJ escaped to the surroundings
as heat. The change in internal energy, AU
(in kd) is

(1) 12
(3) 8
Answer (3)
Sol. w=10 kJ
q=-2kJ
AU=q+w=10-2=8kJ

5. What would be the molality of 20% (mass/mass)
aqueous solution of KI? (molar mass of
Kl = 166 g mol)

(2) 12
(4) -8

(1) 1.48 (2) 1.51
(3) 1.08 (4) 1.35
Answer (2)

Sol. 20% W/W KI solution
i.e. 100 g solution contains 20 g KI
Mass of solvent=100-20=80g

20x1000
166 x 80
= 1.51 molar

Molality =

l

A solution of Ni(NO,), is electrolysed between
platinum electrodes using 0.1 Faraday
electricity. How many mole of Ni will be
deposited at the cathode?

(1) 0.20
(2) 0.15
(3) 0.10
(4) 0.05
Answer (4)

Sol. 0.1 F of electricity is passed through Ni(NO,),
solution

Amount of Ni deposited = 0.1 eq

Moles = % =0.05
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(1) Strongest hydrogen bonding
(2) Lowest dissociation enthalpy
(3) Strongest van der Waals’ interactions
(4) Lowest ionic character
Answer (1)

Sol. HF has highest boiling point among the
hydrogen halides due to strong H-bonding
between HF molecules.

8. The one that is not a carbonate ore is

(1) Bauxite (2) Calamine
(3) Siderite (4) Malachite
Answer (1)

Sol. Bauxite — AIO, (OH), ,,
Calamine — ZnCO,
Siderite — FeCO,
Siderite — FeCO,
Malachite — CuCO, - Cu(OH),
9. Noradrenaline is a/ an
(1) Neurotransmitter (2) Antihistamine
(3) Antacid (4) Antidepressant
Answer (1)
Sol. Noradrenaline is neurotransmitter.

10. Among the following species, the diamagnetic

molecule is
(1) Cco (2) NO
(3) 0, (4) B,
Answer (1)
Sol. Molecule No. of unpaired electrons
NO 1
co Zero
o, 2
B, 2

Diamagnetic species is CO

11. The correct statements among | to lll regarding
group 13 element oxides are,

() Boron trioxide is acidic.

() Oxides of aluminium and gallium are
amphoteric.

(111) Oxides of indium and thallium are basic.
(1) (1) and () only  (2) (1) and (Il) only
(3) (1), (I1) and (1) (4) (1) and (Ill) only

™ collegebatch.con
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Al,O, and Ga,O, are amphoteric oxide

In, 0, and TI,0 are basic oxide

12. The major products A and B for the following
reactions are, respectively
H,/Pd
i‘j/\/ DMSO ~ [B]
Answer (4)

o
|
KCN
0)

13.

H

f ~. _CH,NH,

Increasing order of reactivity of the following
compounds for Sy 1 substitution is

CH,

>—CH2—CI He” cl
CH,

(A) (B)

Q/\m ©/\C|
o
(C) (D)
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(3) (B) < (A) < (D)< (C) (15t step) is rate determining step (RDS)
(4) (A)<(B)< (D)< (C) ~. Correct graph is given in option-4.
Answer (3) 15. Molal depression constant for a solvent is

4.0 K kg mol'. The depression in the freezing

Sol. Sy1 reaction proceeds via formation of
point of the solvent for 0.03 mol kg™ solution of

carbocation.

K,SO, is
®cH, @cH, (Assume complete dissociation of the
electrolyte)
g (1) 0.36 K
OCH, (2) 0.18 K
©) (D) (3) 0.12 K
On comparing (A) and (B), in (A) there is (4) 0.24 K

CH, Answer (1)
formation of tertiary carbocation CHS—C\

CH: ' Sol. K,80, — 2K* +S02"
after rearrangement while (B) is primary.

i (Van’t Hoff Factor) = 3
So, (C) > (D) > (A) > (B).

, : : -~ AT, =iKm
14. Which of the following potential energy (PE)
diagrams represents the S1 reaction? =3x4x0.03
=0.36 K

16. Consider the given plot of enthalpy of the
following reaction between A and B.

A+B—-C+D

Identify the incorrect statement.

N
o

A
VAW RN
b \J \J

A+B UC

Reaction Coordinate

-
a

Progress of reaction —

Enthalpy (kJ mol™)
o o

PE (1) Activation enthalpy to form C is 5 kJ mol!
less than that to form D

Progress of reaction —> (2) D is kinetically stable product

(3) Formation<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>