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WB JEE

Engineering Entrance Exam

Solved Paper 2013

Physics
Category |

Directions (Q. Nos. 1 to 45) [Carry one mark each, for which only one option is correct. Any
wrong answer will lead to deduction of 1/3 mark.]

1. The r.m.s speed of the molecules of a gas at case, the inputs to the gates are A =0, B=0,

100°C is v. The temperature at which the
r.m.s. speed will be v/3v is

(@) 546°C (b) 646°C

(c) 746°C (d) 846°C

2. The equation of state of a gas is given by

a 2
(p+1?) (V-0")=cT, where p,V,T are

pressure, volume and temperature respec-
tively and a, b, ¢ are constants. The dimens-
ions of @ and b are respectively

(@) [ML®T? and L%?

() [ML®T2 and L®]

() [ML®T2 and L]

(d) [ML®T? and L2

. A frictionless piston-cylinder based enclosure
contains some amount of gas at a pressure of
400 kPa. Then heat is transferred fo the gas
at constant pressure in a quasi-static process.
The piston moves up slowly through a height
of 10 cm. If the piston has a cross-sectional
area of 0.3 m?, the work done by the gas in
this process is
(@ 6kJ (b) 12 kJ

(©)75kJ  (d) 24k

. ANOR gate and a NAND gate are connected
as shown in the figure. Two different sets of
inputs are given to this setup. In the first

C =0. In the second case, the inputs are
A =1, B=0,C =1. The output D in the first
case and second case respectively are

A
B%
Ce D

(b)0and 1
(d)1and1

(@) 0and 0
(c)1and 0

. Two soap bubbles of radii r and 2r are

connected by a capillary tube-valve
arrangement shown in the diagram. The
valve is now opened. Then which one of the
following will result.

X

Valve

4 /

(@) The radii of the bubbles will remain unchanged

(b) The bubbles will have equal radii

(c) The radius of the smaller bubble will decrease and
that of the bigger bubble will decrease

(d) The radius of the smaller bubble will decrease and
that of the bigger bubble will increase
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6.

10.

The velocity of a car travelling on a straight
road is 3.6 kmh ! at an instant of time. Now
travelling with uniform acceleration for 10 s,
the velocity becomes exactly double. If the
wheel radius of the car is 25 cm, then which
of the following is the closest to the number
of revolutions that the wheel makes during
this 10 s?
(a) 84

(c) 126

(b) 95
(d) 135

. The ionization energy of the hydrogen atom

is 13.6 eV. The potential energy of the
electron in n = 2 state of hydrogen atom is

(@) +3.4eV (b)-3.4eV
(c)+6.8eV (d)-6.8eV

. In the electrical circuit shown in the figure,

the current through the 4Q resistor is

AW AV
J_ 3Q 2Q
9V
SQé 4Q§
3Q 2Q
AV AW
(@) 1A (b) 0.5 A
(c) 0.25 A (d) 0.1 A

. A current of 1 A is flowing along positive

x-axis through a straight wire of length
0.5 m placed in a region of a magnetic field
given by B=(21i+ 4 j)T. The magnitude and
the direction of the force experienced by the
wire respectively are

a) V18 N, along positive z-axis
( )F N, along positive x-axis
(c) 2 N, along positive z-axis
(d) 4 N, along positive y-axis

S; and S, are the coherent point sources of
light located in the xy-plane at points (0,0)
and (0, 3)\) respectively. Here A is the
wavelength of light. At which one of the
following points (given as coordinates), the
intensity of interference will be maximum?

(@) (3A, 0) (b) (4x, 0)

(c) (52/4,0) (d) (21/3,0)

11.

12.

13.

14.

15.

T‘%collegebqtch.com

Four small objects each of mass m are fixed
at the corners of a rectangular wire-frame of
negligible mass and of sides a and b (a > b).
If the wire frame is now roated about an axis
passing along the side of length b, then the
moment of inertia of the system for this axis
of rotation is
(a) 2ma®

(©)2m@% + b?)

(b) 4 ma®
(d)2m (@2 - b?)

The de-Broglie wavelength of an electron
(mass =1x10"% kg, charge =16 x107°C)
with a kinetic energy of 200 eV is (Planck’s
constant = 6.6 x 10734 Js

(a) 9.60x 107" m (b) 8.25x 107" m
(€)6.25%x 107" m (d)5.00x 107" m

The number of atoms of a radioactive
substance of half-life T'is N, at ¢ = 0. The
time necessary to decay from N / 2atoms to

N, /10 atoms will be
@) gr (b) Tlog5
5 T
Tlog | 2 d) Liogs
© ogu @ T1og

A mass M at rest is broken into two pieces
having masses m and (M — m). The two
masses are then separated by a distance r.
The gravitational force between them will be
the maximum when the ratio of the masses
[m :(M — m)] of the two parts is

(@) 1:1 (b) 1:2 (©) 1:3

A bullet of mass m travelling with a speed v
hits a block of mass M initially at rest and
gets embedded in it. The combined system is
free to move and there is no other force
acting on the system. The heat generated in
the process will be
(@) Zerg
mv
(b) e
Mmv
C) —
2 (M -m)
mMv?
2(M+ m)

(o) 1:4

2

(@
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16.

17.

18.

19.

20.

A planet moves around the sun in an
elliptical orbit with the sun at one of its foci.
The physical quantity associated with the
motion of the planet that remains constant
with time is

(a) velocity

(c) linear momentum

(b) centripetal force
(d) angular momentum

A particle of mass M and charge ¢ is

released from rest in a region of uniform

electric field magnitude E. After a time ¢, the

distance travelled by the charge is S and the

kinetic energy attained by the particle is 7.

Then, the ratio T'/S

(a) remains constant with timet

(b) varies linearly with the mass M of the particle

(c) is independent of the charge g

(d) is independent of the magnitude of the electric
field £

The specific heat C of a solid at low
temperature shows temperature dependence
according to the relation C = DT?, where D is
a constant and 7T is the temperature is
kelvin. A piece of this solid of mass m kg is
taken and its temperature is raised from
20 K to 30 K. The amount of heat required in
the process in energy units is

(a) 5x10*Dm (b) (33/4)x10*Dm

() (65/4)x10*Dm (d) (5/4)x10*Dm

The least distance of vision of a long sighted
person is 60 cm. By using a spectacle lens,
this distance is reduced to 12 cm. The power
of the lens is

(@) + 50D (b) + (20/3) D
(c) —(10/3) D (d) +2.0D
A particle of mass M and charge ¢, initially

at rest, is accelerated by a uniform electric
field E through a distance D and is then
allowed to approach a fixed static charge @ of
the same sign. The distance of the closest
approach of the charge q will then be

(a) qQ (b) _Q
4meyD 41 e ED
qQ Q
C d
()2ngOD2 ()411;80/_:

21.

22.

23.

24.

T‘%collegebqtch.com

At two different places, the angles of dip are
respectively 30° and 45°. At these two places
the ratio of horizontal component of earth’s
magnetic field is

a)J3:4v2  (b)1:42

An equilateral triangle is made by uniform
wires AB, BC, CA. A current I enters at A
and leaves from the mid point of BC. If the
lengths of each side of the triangle is L, the
magnetic field B at the centroid O of the
triangle is

AY

(©1:2 d)1:4/3

B C
) “O (LLJ (b) “’O (4Lj
4n\ L 2mn\ L
(© Z—O(%] (d) zero
b

A particle is moving with a uniform speed v
in a circular path of radius r with the centre
at O. When the particle moves from a point P
to @ on the circle such that £ POQ =0, then
the magnitude of the change in velocity is

(@2 vsin(26) (b) zero
(c)2 vsin (gj (d)2 v cos [g)

A capacitor of capacitance C; is charged to a
potential V|, and is connected with another
capacitor of capacitance C as shown. After
closing the switch S, the common potential
across the two capacitors becomes V. The
capacitance C is given by

(A= v -
(a) Vo (b) Vo
) Co v+ V) @ Co o=V
% v
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25.

26.

27.

28.

29.

As shown in figure below, a charge +2 C is
situated at the origin O and another charge
+5 C is on the x-axis at the point A. The later
charge from the point A is then brought to a
point B on the y-axis. The work done is

(given =9 x 10° m/F)

T €

B(0,2)m

A20)m
(b) 90 x 10° J
(d) -45x10° J

0|(+2C)
(a) 45 x 10° J
(c) zero

An electric cell of emf E is connected across a
copper wire of diameter d and length /. The
drift velocity of electrons in the wire isv,;. If
the length of the wire is changed to 2/, the
new drift velocity of electrons in the copper
wire will be
@ vy

(c)vy /2

(b)2v,
(d)v, /4

A bar magnet has a magnetic moment of
200 Am?. The magnet is suspended in a
magnetic field of 0.30 NA'm™. The torque
required to rotate the magnet from its
equilibrium position through an angle of
30°, will be
(@) 30 N-m

(c) BON-m

(b) 303 N-m
(d) 60v/3 N-m

An ideal mono-atomic gas of given mass is
heated at constant pressure. In this process,
the fraction of supplied heat energy used for
the increase of the internal energy of the gas is

(a) 3/8 (b) 3/5 (c) 3/4 (d) 2/5

The glass prisms B and B are to be
combined together to produce dispersion
without deviation. The angles of the prisms
P and B, are selected as 4° and 3°
respectively. If the refractive index of prism
B is 1.54, then that of B, will be

(a) 1.48 b)1.58  (©1.62  (d)1.72

30.

31.

32.

33.

34.

T‘%collegebqtch.com

Water is flowing in streamline motion
through a horizontal tube. The pressure at a
point in the tube is p where the velocity of
flow is v. At another point, where the
pressure is p/2, the velocity of flow is
[density of water = p]

(@) [v2 + P (b) [v? -2
p p
(©) [v2+ 2P (@) v2 - 2P
p p

A wire of initial length L and raidus r is
stretched by a length [. Another wire of same
material but with initial length 2L and
radius 2r is stretched by a length 2[. The
ratio of stored elastic energy per unit volume
in the first and second wire is

@1:4 (b)1:2 ©)2:1 (d)1:1

Two spheres of the same material, but of
radii R and 3R are allowed to fall vertically
downwards through a liquid of density p.
The ratio of their terminal velocities is
@1:3 (b)1:6

(©1:9 (d)y1:1

An alpha particle (*He) has a mass of
4.00300 amu. A proton has a mass of
1.00783 amu and a neutron has a mass of
1.00867 amu respectively. The binding
energy of alpha estimated from these data is
the closest to
(@) 27.9 MeV

(c) 35.0 MeV

(b) 22.3 MeV
(d) 20.4 MeV

The equivalent resistance between the
points @ and b of the electrical network
shown in the figure is

AW
r
r r
a—b b
r r
r
AW
(@) 6 (b)4r
©2 @r
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35.

36.

37.

38.

39.

40.

An object placed at a distance of 16 cm from a
convex lens produces an image of
magnification m (m >1). If the object is
moved towards the lens by 8 cm, then again
an image of magnification m is obtained. The
numerical value of the focal length of the
lens is

(@) 12cm (b) 14 cm

(c)18cm  (d)20cm

A travelling acoustic wave frequency 500 Hz
is moving along the positive x-direction with
a velocity of 300 ms™'. The phase difference
between two points x; and x, is 60°. Then
the minimum separation between the two
points is
(@ 1 mm (b) 1cm

(c)10cm  (d) 10 mm

A shell of mass 5M, acted upon by no

external force and initially at rest, bursts

into three fragments of masses M, 2M and

2M respectively. The first two fragments

move in opposite directions with velocities of

magnitudes 2v and v respectively. The third

fragment will

(@) move with a velocity v in a direction perpendicular
to the other two

(b) move with a velocity 2v in the direction of velocity of
the first fragment

(c) be at rest

(d) move with velocity v in the direction of velocity of
the second fragment

A particle moves along x-axis and its
displacement at any time is given by
x(t) = 2t% — 3¢* + 4t in ST units. The velocity of
the particle when its acceleration is zero, is

(@ 25ms™ (b)35ms™' (c)4.54ms ' (d)85ms™

The fundamental frequency of a closed pipe
is equal to the frequency of the second
harmonic of an open pipe. The ratio of their
lengths is
(@1t:2 (b)y1:4 (c)1:8

(d)1:16

An alternating current in a circuit is given
by I =20sin(1007m ¢+ 0057 A. The r.m.s.
value and the frequency of current
respectively are
(@) 10 Aand 100 Hz
(c) 102 A and 50 Hz

(b) 10 A and 50 Hz
(d) 1052 A and 100 Hz

41.

42.

43.

44,

45,

T‘%collegebqtch.com

Four identical plates each of area a are
separated by a distance d. The connection is
shown below. what is the capacitance
between P and @?

p— F—a
(8) 2ag, /d (b) ag, /2 d)
(0) ag, /d (d) 4ag, /d

A particle is acted upon by a constant
power. Then, which of the following
physical quantity remains constant ?

(a) Speed

(b) Rate of change of acceleration

(c) Kinetic energy

(d) Rate of change of kinetic energy

In an n-p -n transistor

(@) the emitter has higher degree of doping
compared to that of the collector

(b) the collector has higher degree of doping
compared to that of the emitter

(c) both the emitter and collector have same degree
of doping

(d) the base region is most heavily doped

The vectors are given by A=i+ 23’ +2kand
B=3i+ 63’ + 2k. Another vector C has the

same magnitude as B but has the same
direction as A. Then which of the following
vectors represents C?

(a)%(?+2]+2r2)

(b)g(i—ehzﬁ)
(c)g(?—zhzli)
(d)?(?+2]+2+2)

A car moving at a velocity of 17 ms™t

towards an approaching bus that blows a
horn at a frequency of 640 Hz on a straight
track. The frequency of this horn appears to
be 680 Hz to the car driver. If the velocity of
sound in air is 340 ms ™, then the velocity of
the approaching bus is

(@ 2ms™ (b) 4 ms™

(c)8ms™ d)10ms™
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wrong answer will lead to deduction of 2/3 mark.]

46. 50.

47.

48.

49.

T‘%collegebqtch.com

Category Il

Directions (Q. Nos. 46 to 55) [Carry two marks each, for which only one option is correct. Any

A small mass m, attached to one end of a
spring with a negligible mass and an
unstretched length L, executes virtual
oscillation with angular frequency w,. When
the mass is rotated with an angular speed ®
by holding the other end of the spring at a
fixed point, the mass moves uniformly in a
circular path in a horizontal plane. Then the
increase in length of the spring during the
rotation is

2 2
L [
(@) m;”_ - 6
0 0
2L 2L
(©) = (@25
[ )

A sphere of radius R has a volume density of
charge p = kr, where r is the distance from
the centre of the sphere and % is constant.
The magnitude of the electric field which
exists at the surface of the sphere is given by
(e, = permittivity of free space)

4mk R* kR 47k R
(@) ©

o) pARAR
3¢, ( )380 €

k R?

@ 4¢,

A body is projected from the ground with a
velocity v =(3 i+ 10 j) ms'. The maximum
height attained and the range of the body
respectively are (given g = 10 ms™2)
(@5mand6m (b) 3mand 10 m
(c)emand5m (d)3mand5m

A cell of emf E is connected to a resistance R;
for time ¢ and the amount of heat generated
in it is H. If the resistance R, is replaced by
another resistance R, and is connected to
the cell at the same time ¢, the amount of
heat generated in R, is 4H. Then internal
resistance of the cell is

1+ Mo 2
@ 2 (b)Frrzﬁ
JR2 2R, JRz — R
NP s ol AL e

51.

52.

53.

A magnetic field B=2¢+ 4> (where, t=
time) is applied perpendicular to the plane
of a circular wire of radius r and resistance
R. If all the units are in SI the electric charge
that flows through the circular wire during
t=0stot=2sis

6rr? 20mr?
a) —— b
(a) A (b) A
32mr? 48mr?
c d
() P (d) A

Two simple harmonic motions are given by
%, = a sin ot + a cos ot and

. a
Xy = asin O + — cos Wi

V3

The ratio of the amplitudes of first and
second motion and the phase difference
between them are respectively

@) | and 0) Y3 and ™
2 12 2 12
2 b4 3 T

(@) 7 and o (d) > and o

A cylindrical block floats vertically in a liquid
of density p; kept in a container such that the
fraction of volume of the cylinder inside the
liquid is x;. Then some amount of another
immiscible liquid of density p, (py <p;) is
added to the liquid in the container so that
the cylinder now floats just fully immersed in
the liquids with x, fraction of volume of the
cylinder inside the liquid of density p;. The
ratio p; / py will be

1-x
X+ X,

(b) X=X (g Xe 4

X+ X X

A particle of mass M and charge ¢ is at rest
at the mid point between two other fixed
similar charges each of magnitude @ placed
a distance 2d apart. The system is collinear
as shown in the figure. The particle is now
displaced by a small amount x(x<<d)
along the joining the two charges and is left
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to itself. It will now oscillate about the mean
position with a time period (g, = permittivity
of free space)

d d
C—Pie—P
—0——0——0——

Q q Q
3 2 3
(8)2 " Me,d (b)2 n-Me,d
| Qq Qq
3 3 3
()2 " Meod™ 2 |7 Me,
Qq Qqd®
The stopping potential for photoelectrons
from a metal surface is V; when
monochromatic light of frequency nv is
incident on it. The stopping potential
becomes V, when monochromatic light of

another frequency is incident on the
same metal surface. If & be the Planck’s

54.

55.

T‘%collegebqtch.com

constant and e be the charge of an electron,
then the frequency of light in the second
case is

(a)vw—%(V2+Vw) (b)v1+v%(V2+\/1)

©v, -2, -

; (d)v1+%(V2—\/1)

3 moles of mono-atomic gas(y =5/ 3) is mixed
with 1 mole of a diatomic gas (y =7/ 3). The
value of y for the mixture will be

9
@
(o)
©)

7
12
©

7
15

7

Category lll

Directions (Q. Nos. 56 to 60) [Carry two marks each, for which only one or more than one option
may be correct. Marking of correct option will lead to a maximum mark of two on pro data basis.
There will be no negative marking for these questions. However, any marking of wrong option
will lead to award of zero mark against the respective question — irrespective of the number of

correct options marked.]

56. An electron of charge e and mass m is
moving in a circular of radius r with a
uniform angular speed o. Then which of the
following statements are correct?

(a) The equivalent current flowing in the circular path
is proportional to r2

(b) The magnetic moment due to circular current loop
is independent of m

(c) The magnetic moment due to circular current loop
equal to2e /m times the angular momentum of the
electron

(d) The angular momentum of the particle is
proportional to the areal velocity of electron.

57. Ablock of mass m (= 0.1 kg) is hanging over a
frictionless light fixed pulley by an
inextensible string of negligible mass. The
other end of the string is pulled by a constant
force F in the vertically downward direction.
The linear momentum of the block increases
by 2 kgms ! in 1s after the block starts from

rest. Then, (given g = 10 ms™2)

58.

m F
(@) The tension in the string is F
(b) The tension in the string is 3N
(c) The work done by the tension on the block is 20 J
during this 1s
(d) The work done against the force of gravity is 10 J

If E and B are the magnitudes of electric and
magnetic fields respectively in some region
of space, then the possibilities for which a
charged particle may move in that space
with a uniform velocity of magnitude v are
@ E=vB (b)E#0,B=0
(©)E=0B#0 () E#0,B#0
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59. A bar of length marrying a small mass m at
one of its ends rotates with a uniform
angular speed win a vertical plane about the
mid point of the bar. During the rotation, at
some instant of time when the bar is
horizontal, the mass is detached from the
bar but the bar continues to rotate with
some . The mass moves vertically up, comes
back and reaches the bar at the same point.
At that place, the acceleration due to gravity

is g.
(a) This possible if the quantity

2/

2ng

(b) The total time of flight of the mass is proportional
to w?

is an integer

60.

T‘%collegebqtch.com

(c) The total distance travelled by the mass in air is
proportional to w?

(d) The total distance travelled by the mass in air and
its total time of flight are both independent on its
mass.

A biconvex lens of focal length f and radii of

curvature of both the surfaces R is made of a

material of refractive index n;. This lens is

placed in a liquid of refractive index n,. Now

this lens will behave like

(a) either as a convex or as a concave lens
depending solely on R

(b) a convex lens depending on n, and n,

(c) a concave lens depending on n; and n,

(d) a convex lens of same focal length irrespective of
R, n, and n,

Chemistry
Category |

Directions (Q. Nos. 1 to 45) [Carry one mark each, for which only one option is correct. Any

wrong answer will lead to deduction of 1/3 mark.]

1. At 25°C, the solubility product of salt of MX,
type is 3.2x107° in water. The solubility
(in mol/L) of MX, in water at the same
temperature will be
(@) 1.2 x107°
(b)2 x107°

(€) 3.2 x107°

(@) 1.75x 107

2. The ITUPAC name of the compound X is
O CN

[
= /C\\CH3 )
CH3 CH,; CHjy
(a) 4-cyano-4-methyl-2-oxopentane
(b) 2-cyano-2-methyl-4-oxopentane
(c) 2, 2-dimethyl-4-oxopentanenitrile
(d) 4-cyano-4-methyl-2-pentanone

3. In SOCl,, the C1—S—Cl and Cl—S—O
bond angles are
(@) 130° and 115°
(b) 106° and 96°
(c) 107° and 108°
(d) 96° and 106°

4. (+)-2-chloro-2-phenylethane in

toluene
racemises slowly in the presence of small
amount of SbCl,, due to the formation of

(b) carbene
(d) carbocation

(a) carbanion
(c) free-radical

Acid catalysed hydrolysis of ethyl acetate
follows a pseudo-first order kinetics with
respect to ester. If the reaction is carried out
with large excess of ester, the order with
respect to ester will be
(@15
(c) 0.5

. The different colours of litmus in acidic,

neutral and basic solutions are, respectively.

(a) red, orange and blue
(b) blue, violet and red

(c) red, colourless and blue
(d) red, violet and blue

. Baeyer’s reagent is

(a) alkaline potassium permanganate
(b) acidified potassium permanganate
(c) neutral potassium permanganate
(d) alkaline potassium manganate
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8.

10.

11.

12.

13.

The correct order of equivalent conductances
at infinite dilution in water at room
temperature for H", K", CH;COO™ and HO™
ions is

(@)HO™ >H" > K" > CH,C00~

(b)H" >HO™ > K" > CH,CO0"~

() H" > K" >HO™ > CH,C00"

(d)H" > K" > CH,CO0™ >HO"~

. Nitric acid can be obtained from ammonia

via the formations of the intermediate
compounds

(a) nitric oxide and nitrogen dioxide

(b) nitrogen and nitric oxide

(c) nitric oxide and dinitrogen pentoxide

(d) nitrogen and nitrous oxide

In the following species, the one which is
likely to be the intermediate during benzoin
condensation of benzaldehyde is

R » _OH
(a) Ph—C=0 (b) Ph— c<
CN
__OH R
¢)Ph—C (d)Ph—C=0

\CN

In O, and HyO,, the O—O bond lengths are
o

1.21 and 1.48 A respectively. In ozone, the

average O—O bond length is

(@128A (0)118A (c)1.44A (d)152A

The change of entropy (dS) is defined as

@as =2 (o) as =

(©)dS = 8Qrev
T

Correct pair of compounds which gives blue
colouration/precipitate and white precipitate,
respectively, when their Lassaigne’s test is
separately done is

(@) NH,NH,, HCIl and CICH,COOH

(b) NH,CSNH, and PhCH,CI

(¢) NHNH,, COOH and NH,CONH,

H Me
N COOH

Cl
JeR of

14.

15.

16.

17.

18.

19.

T‘%collegebql:ch.com

Chlorine gas reacts with red hot calcium
oxide to give

(a) bleaching powder and dichlorine monoxide

(b) bleaching powder and water

(c) calcium chloride and chlorine dioxide

(d) calcium chloride and oxygen

For a chemical reaction at 27°C, the

activation energy is 600 R. The ratio of the

rate constants at 327°C to that of at 27°C

will be

(@)2 (b) 40 (c)e (d)e?

2-methylpropane on  monochlorination

under photochemical condition give

(a) 2-chloro-2-methylpropane as major product

(b) (1 : 1) mixture of 1-chloro-2-methylpropane and
2-chloro-2-methylpropane

(c) 1-chloro-2-methylpropane as a major product

(d) (1 : 9) mixture of 1-chloro-2-methylpropane and
2-chloro-2-methylpropane

The half-life for decay of **Cby B-emission is
5730 yr. The fraction of *C decays, in a
sample that is 22920 yr old, would be

15
8 16 © 8 @ 16

—
—
~

A van der Waals’ gas may behave ideally when

(a) the volume is very low

(b) the temperature is very high

(c) the pressure is very low

(d) the temperature, pressure and volume all are very
high

The optically active molecule is

COOMe COOMe
HO H D OH
(@ (0)
HO H D OH
COOMe COOMe
COOMe COOH
H OH H OH
© (d)
H OH  H OH
COOH COOH
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20.

21.

22.

23.

24.

25.

In diborane, the number of electrons that
accounts for bonding in the bridges is

(a) six (b) two

(c) eight (d) four

The reaction of nitroprusside anion with
sulphide ion gives purple colouration due to
the formation of

(a) the tetranionic complex of iron (ll) coordinating to
one NOS™ ion

(b) the dianoinic complex of iron (ll) coordinating to
one NCS™ ion

(c) the trianoionic complex of iron (lll) coordinating to
one NOS™ ion

(d) the tetranionic complex of iron (lll) coordinating to
one NCS™ ion

At 25°C, pH of a 10® M aqueous KOH
solution will be

(6.0 (b) 7.02

(c)8.02 (d) 9.02

An optically active compound having

molecular formula C,H;4 on ozonolysis gives
acetone as one of the products. The structure
of the compound is

H3C

/CH3 H3C\ H

~ -
(a) L=C H ) LTE _CHy
HSC <7 NH HSC < NH
HsCo HsCo
HSCHZHC C C CH3 HSC\C_C/CHZCHa
(© H \C/CH3 (d) el \C/CHS
PN H3C N
H,c™ H H” TH

Mixing of two different ideal gases under
isothermal reversible condition will lead to
(a) increase of Gibbs free energy of the system

(b) no change of entropy of the system

(c) increase of entropy of the system

(d) increase of enthalpy of the system

The ground state electronic configuration of
CO molecule is
(a) 16°26%1n* 36°
(b) 16°206°36° 12212
() 16°26° 112 36°2n?
d) 16%1n%26°26°
(d)

T‘%collegebql:ch.com

26. When aniline is nitrated with nitrating
mixture in ice cold condition, the major
product obtained is
(@) p-nitroaniline
(c) o-nitroaniline

(b) 2, 4-dinitroaniline
(d) mrnitroaniline

27. The measured freezing point depression for
a 0.1 m aqueous CH;COOH solution is
0.19°C. The acid dissociation constant
K , at this concentration will be (Given, K ,
the molal cryoscopic constant =1.86 K

kg mol ™)

(a) 4.76 x 107° (o) 4x 107

(c)8x107™° d)2x107°
28. The ore chromite is

(a) FeCr,0, (b) CoCr,0,

(c) CrFe,0, (d) FeCr,0O4
29. ‘Sulphan’ is

a) a mixture of SO5 and H,SO4

b) 100% conc. H,SO,

¢) a mixture of gypsum and conc. H,SO,

d) 100% oleum (a mixture of 100% SO, in 100%
H,SO,)

(
(
(
(

30. Pressure-volume (pV) work done by an

ideal gaseous system at constant volume is
(where E is internal energy of the system)

(@ -Ap/p (b) zero (c) -VAp (d) —AE
Amongst [Ni(Hy,0)4] 2+ [Ni(PPh 3)9Cly ],
[Ni(CO), ]and [Ni(CN,)]%> the paramagnetic
species are

(8) [NICI, ™, INi(H;0) ", INi(PPhg),Cl ]

(b) [Ni(CO), ] [Ni(PPhy),Cl, ], [NiCl, ]?~

(©) INI(CN), 2™, [Ni(H,0) ", [NiCI ]~

(d) [NI(PPhg),Cl, ] [Ni(CO),] [Ni(CN),J*~

31.

)
)
32. Ribose and

differentiated by
(a) Fehling’s reagent
(c) Barfoed’s reagent

2-deoxyribose can be

(b) Tollen’s reagent
(d) Osazone formation

33. Number of hydrogen ions present in
10 milionth part of 1.33 cm? of pure water
at 25°C is

(a) 6.023 million
(c) 8.01 million

(b) 60 million
(d) 80.23 million
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34.

35.

36.

37.

38.

39.

40.

The correct order of acid strength of the
following substituted phenols in water at
28°C is

(@) p-nitrophenol < p-fluocrophenol < p-chlorophenol

(b) p-chlorophenol < p-fluorophenol < p-nitrophenol

(c) pfluorophenol < p-chlorophenol < p-nitrophenol

(d) p-flurophenol < p-nitrophenol < p-chlorophenol

For isothermal expansion of an ideal gas,
the correct combination of  the
thermodynamic parameters will be
@AU=0Q=0W=0andAH#0
b)AU#0,Q#0W 20and AH=0
(c)AU=0Q#0,W=0andAH#0
(d)AU=0,Q=#0,W#0and AH=0

Addition of excess potassium iodide solution
to a solution of mercuric chloride gives the
halide complex

(a) tetrahedral K,[Hgl, ]

(b) trigonal K[Hgl5 ]

(c) linear Hg,,l,

(d) square planar K,[HgCl,l,]

Amongst the following, the one which can
exist in free state as a stable compound is
(@ CHO (B)CgHO (©)CeHO  (d) CygHy,O

A conductivity cell has been calibrated with
a 0.01 M 1 : 1 electrolyte solution (specific
conductance, £ =1.25 x107° S em ™) in the
cell and the measured resistance was 800 Q
at 25°C. The cell constant will be

(@) 1.02cm™ (b) 0.102 cm™
(c)1.00cm™ (d)0.5cm™
The orange solid on heating gives a

colourless gas and a green solid which can be
reduced to metal by aluminium powder. The
orange and the green solids are, respectively

(@) NH,Cr,0, and Cr,0;  (b) Na,Cr,0, and Cr,O4
(c) K,Cr,O; and CrO4 (d) (NH,),CrO, and CrO,4
The best method for the preparation of

2, 2-dimethylbutane is via the reaction of
(a) Me ;CBr and MeCH,Br in Na/ether

(b) (Me4C),CuLi and MeCH,Br

(c) (MeCH,),CuLi and Me ;CBr

(d) Me ;CMgl and MeCH,l

T‘%collegebqtch.com

41. The condition of spontaneity of a process is

(a) lowering of enthropy at constant temperature and
pressure

(b) lowering of Gibbs free energy of system at
constant temperature and pressure

(c)increase of entropy of system at constant
temperature and pressure

(d) increase of Gibbs free energy of the universe at
constant temperature and pressure

42. The increasing order of O—N-—O bond
angle in the species NO,, NO,* and NO, " is
(@ NO," <NO, <NO,” (b)NO, <NO; <NO,
(€)NO3 <NO; <NO, (d)NO, <NOj <NO;

43. The correct structure of the dipeptide gly-ala is

CH; O H o
| %
(a) H2N—CH—C—NH—(|3—C
OH
H
CH,SH 0

(b) NHy— CH— C— NH—CH,— C—OH

I
o)

R ||
©) H2N—(|)—C—NH_|—CH— C—OH

H CHg

T i
(d) HoN—C—C—NH—CH—C—OH
H CH,SH

44. Equivalent conductivity at infinite dilution
for sodium-potassium oxalate
[(COO™),Na'K"] will be [given molar
conductivities of oxalate, K" and Na™ ions at
infinite  dilution are  148.2, 50.1,
73.5 S cm? mol ! respectively]

(@) 271.8Scm?eq™ (b) 67.95S cm? eq”’
(c) 543.6Scm? eq” (d) 1359 S cm? eq™

45. For BCl;, AICl; and GaCl; the increasing

order of ionic character is
(a) BCl, <AICl, <GaCl, (b)GaCl, <AICl, <BCl,
(c)BCl, <GaCl, <AICl; (d) ACl, <BCl, <GaCl,
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Category Il

Directions (Q. Nos. 46 to 55) [Carry two marks each, for which only one option is correct. Any
wrong answer will lead to deduction of 2/3 mark.]

46. In borax the number of B—O—B links and
B—OH bonds present are, respectively

(a) five and four (b) four and five
(c) three and four (d) five and five

47. Reaction of benzene with MesCCOCI in the
presence of anhydrous AlCl, gives

MesC_ O
' CMej
(@) © (o)
CMe ~AICI5
3 MegC_ O
C
c (d) ©
(©) &
Y
MesC O

48.1x107% mole of HCI is added to a buffer
solution made up of 0.01 M acetic acid and
0.01 M sodium acetate. The final pH of the
buffer will be (given, pK, of acetic acid is
4.75 at 25°C)
(a) 4.60 (b) 4.66

() 475  (d)48

49. On heating, chloric acid decomposes to
(@) HCIO,, Cl,, O, and H,0O
(b) HCIO,, Cl,, 0, and H,0
(c) HCIO, C1,0 and H,0,
(d) HCI, HCIO, C1,0, and H,0

50. The best method for preparation of Me CCN is
(a) to react Me ;COH with HCN
(b) to react Me ;CBr with NaCN
(c) to react Me ,CMgBr with CICN
(d) to react Me ,CLi with NH,CN

51. Bromination of PhCOMe in acetic medium
produces mainly

Me\C/O Me

Br
(@) (b)

Br

O\C/CBrS O\C/CHZBr

52. The standard Gibbs free energy change
(AG®) at 25°C for the dissociation of NyO,(g)
to NO,(g) is (given, equilibrium constant
=0.15, R = 8.314 JK/mol)

53. Silicon oil is obtained from the hydrolysis
and polymerisation of
(a) trimetylchlorosilane and dimethyldichlorosilane
(b) trimethylchlorosilane and methyldichlorosilane
(c) methyltrichlorosilane and dimethyldichlorosilane
(d) triethylchlorosilane and dimethyldichlorosilane

F

54. Treatment of D\@/D with NaNH,/liq. NH,
gives
NH, NH,
H H D D
(@) (0)
F NH, H
H H D HD NH,
(© (d +
55. Identify the correct statement.

(@) Quantum numbers (n, |, m, s) are arbitrarily

(b) All the quantum numbers (n, /, m, s) for any pair of
electron in an atom can be identical under special
circumstance

(c) All the quantum numbers (n, /, m, s) may not be
required to describe an electron of an atom
completely

(d) All the quantum numbers (n, /, m, s) are
required to describe an electron of an atom
completely
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Category lll

Directions [Q. Nos. 56 to 60] [Carry two marks each, for which only one or more than one
option may be correct. Marking of correct option will lead to a maximum mark of two on pro
data basis. There will be no negative marking for these questions. However any marking of
wrong option will lead to award of zero mark against the respective question — irrespective of
the number of correct options marked.]

56. In basic medium the amount of Ni’* in a

57.

solution can be estimated with the

dimethylglyoxime reagent. The correct

statement(s) about the reaction and the

product is (are)

(@)in a ammoniacal solution Ni?*
cherry-red precipitate of
dimethylglyoximate

salts give
nickel(ll)

(b) two dimethylglyoximate units are bound to one
Ni2+

(c) in the complex two dimethylglyoximate units are
hydrogen bonded to each other

(d) each dimethylglyoximate unit forms a six

membered chelate ring with Ni?*

Correct statement(s) in cases of n-butanol
and ¢-butanol is (are)

(@) both are having equal solubility in water

(b) t-butanol is more soluble in water than n-butanol
(c) boiling point of t-butanol is lower than n-butanol
(d

58.

59.

60.

Tautomerism is exhibited by

(a) (MesCCO)4CH (b) §:>:o
d
©0=<_)=0 0

0

The important advantage(s) of Lintz and
Donawitz (L.D.) process for the manufacture
of steel is (are)

(a) the process is very quick

(b) operating costs are low

(c) better quality steel is obtained

(d) scrap iron can be used

Consider the following reaction for
2NO,(g) +F,(g) —— 2NO,F(g). The
expression for the rate of reaction in terms of
the rate of change of partial pressure of
reactant and product is/are

(a) rate = — 1[(1,0 (Noz)} (b) rate = 1[‘*3 (NOz)}
2 2

0

d) boiling point of n-butanol is lower thant-butanol ot o
(c) rate = - 1[W} () rate = 1[%}
el ol
Mathematics
Category |

Directions (Q. Nos. 1 to 60) [Carry one mark each, for which only one option is correct. Any

wrong answer will lead to deduction of 1/3 mark.]

1.

Each of @ and b can take values 1 or 2 with
equal probability. The probability that the
equation ax® + bx +1=0 has real roots, is
equal to

’
z d)
2 4 8 ()16

2.

Cards are drawn one-by-one without
replacement from a well shuffled pack of 52
cards. Then, the probability that a face card
(jack, queen or king) will appear for the first
time on the third turn is equal to

a) 300 b 36 c 12 4

il i = (c) —
2197 85 85 51
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3. There are_ two coins, one unbiased with

probaility % or getting heads and the other
one is biased with probability % of getting

heads. A coin is selected at random and
tossed. It shows heads up. Then, the
probability that the unbiased coin was
selected is

. Lines x + y =1 and 3y = x + 3 intersect the
ellipse x* + 9y% =9 at the points P,Q and R.
The area of the APQR is

36 18
=0 b) -°
(a)95 ()15
2 d) =~
(C)5 ()5

. For the variable , the locus of the point of
intersection of the lines 3¢x — 2y + 6t = 0 and
3x+2ty —6=0is

2 2
) X5y

a) the ellipse =— + - =1

@ P 75

2 2
. X5y

b) the ellipse =—— + - =

(b) pse-o-+ -

—_

2
(c) the hyperbola Xj

i
9

X2y
d) the hyperbola =— - Z—
(@) yp 5 2

[

1
1

. The locus of the mid-points of the chords of
an ellipse x? + 4y? = 4 that are drawn from
the positive end of the minor axis, is

(a) a circle with centre GO) and radius 1
(b) a parabola with focus GO) and directrix x = -1

(c) an ellipse with centre [O%) , major axis 1 and
minor axis 1
2

(d) a hyperbola with centre (O%) , transverse axis 1

and conjugate axis%

7.

10.

11.

12.

T‘%collegebqtch.com

A point P lies on the circle 2 + y? =169. If
Q=(5, 12) and R =(-12, 5), then the ZQPR
is
(@) (b)

© (d)

ola
NG|
wla
N a

. A point moves, so that the sum of squares of

its distance from the points (1, 2) and (-2, 1)
is always 6. Then, its locus is

(a) the straight line y—g =-3 (x+ %)

) ) 13 . 1
b) a circle with centre | ——,= | and radius —
© 53] 7

(c) a parabola with focus (1, 2) and directrix passing
through (-2, 1)
(d) an ellipse with foci (1, 2) and (-2, 1)

. A circle passing through (0, 0), (2, 6),

(6, 2) cut the x-axis at the point P # (0, 0).
Then, the lenght of OP, where O is the

origin, is
5 5
(@) > (0) 5 ©5 (d) 10

For the variable ¢, the locus of the points of
intersection of linesx — 2y = tandx + 2y = zis

(a) the straight line x = y
(b) the circle with centre at the origin and radius 1
(c) the ellipse with centre at the origin and one focus

2
<0
(ﬁ j
(d) the hyperbola with centre at the origin and one

focus [‘f Oj

The number of onto functions from the set
{1,2,...,11 } to the set {1, 2, ..., 10} is

(@5x111  (0)10! (c)%’ (d)10x 11!

Let p(x) be a quadratic polynomial with
constant term 1. Suppose p(x), when divided
by x -1 leaves remainder 2 and when
divided by x + 1 leaves remainder 4. Then,
the sum of the roots of p(x) =0is

(@) -1 (b) 1 © - (d)
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13.

14.

15.

16.

17.

18.

(2013)° 1
-1 e -1

(b) approaches —e
(d) does not exist

The limit of i2+ }asx—)O
x

(a) approaches +eo
(c) is equal tolog, (2013)

Eleven apples are distributed among a girl

and a boy, Then, which one of the following

statements is true ?

(a) atleast one of them will receive 7 apples

(b) the qirl receives atleast 4 apples or the boy
receives atleast 9 apples

(c) the girl receives atleast 5 apples or the boy
receives atleast 8 apples

(d) the girl receives atleast 4 apples or the boy
receives atleast 8 apples

If 2, =2+ 3iand 2, =3 + 4i be two points on
the complex plane. Then, the set of complex
number z satisfying |z -z |2 +|z - 2 |?
=]z, — z |’represents
(a) a straight line

(c) acircle

(b) a point
(d) a pair of straight line

Five numbers are in HP. The middle term is
1 and the ratio of the second and the fourth
termsis 2: 1. Then, the sum of the first three
terms is
11

(@) 5 (b)?
4
fo) i
(©2 (d) 3
cos r_ sin T i
If p= ﬁ n4 and X = ‘/1§.Then,
sin Z COoS Z E
P3X is equal to
|
@) ©| 2
2
1
_1 2
(c)[ Oj @| £
2

If o and B are roots of x> — x + 1 =0, then the
value of 02013 4+ p2013 ig

(a) 2 (b) -2 (c) -1 (d) 1

19.

20.

21.

22.

23.

24.

25.

T‘%collegebql:ch.com

The number of solutions of the equation
x+y+ z=10 where x, y and z are positive
integers

(a) 36 (b) 55

(c)72

The value of the integral

2013
Jd ;C— + =S dx is equal to
1 eMl(x? +cosx) ™
(@0 )1-e™
(c)2e™ d2@1-e™

For0< P,@ < g, ifsin P + cos @ = 2, then the

value of tan( P+ Qj is equal to
@1 ()
NA)
1 V3
(© 5 (d -

If f(x) =2 + 1, g (x) =3'%x + 1, then the
set of real numbers x such that f{g(x)} = x is
(a) empty

(b) a singleton

(c) a finite set with more than one element

(d) infinite

The limit of{l,/1+x - ,{1+i2} asx —0
x x

(a) does not exist (b) is equal to%

(c)isequalto 0 (d) isequal to 1

The value of cos®75° + cos? 45° + cos? 15°
—cos?30° —cos?60° is
(@0 (b)

11
© (d) 2

N —

The maximum and minimum values of
cos® 0 +sin® 6 are respectively

1
a)land —
@) 1
(b)1and O
(¢)2and 0

y
d) 1and —
(d) >
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26.

27.

28.

29.

30.

31.

32.

If z = x + iy, where x and y are real numbers
and i = V-1, then the points (x, ) for which

- is real, lie on
z—1

(@) an ellipse
(c) a parabola

(b) acircle
(d) a straight line

If a, b and c are in AP, then the straight line
ax + 2by + ¢ =0 will always pass through a
fixed point whose coordinates are

@@ -1 () (=11

@@ -2) (d) (=21

The equation 2x? + 5xy — 12y% = 0 represents

a

(a) circle

(b) pair of non-perpendicular intersecting straight
lines

(c) pair of perpendicular straight lines

(d) hyperbola

If one end of a diameter of the circle
3x%2 +3y® —9x + 6y +5=0is (1,2), then the
other end is

@@ (b) 2, 4)

©@ -4 (42

T2he lizne y =x intersects the hyperbola

x__g/_5=1 at the points P and . The

9
eccentricity of ellipse with_P@ as major axis
and minor axis of length — is
&h 7

5
c) =
(© 5 5

1

The limit of x sin{exj asx —0

(b) is equal to 1
(d) does not exist

(@) isequalto 0
(c) is equal tog

The value of

1000{ LN B SN B
1x2 2x3 3x4 999><1000J
is

(a) 1000 (b) 999

(c) 1001 d)

999

33.

34.

35.

36.

37.

38.

39.

T‘%collegebql:ch.com

100 1 0 O
IfI={0 1 Ojand P={0 -1 O | Then,

001 0 0 -2
the matrix P? + 2P is equal to
(@) P (b)yI-P
()21 +P (d)2/-P

The value of determinant

1+a? - b 2ab -2b
2ab 1-a? + 0 2a is
2b —2a 1-a? - b
(@0 (b) 1+ a® + b?)

©) 1+ a% + b?)? d) (1+ a2 + b?)®

Ifa, B are the roots of the quadratic equation
2 +ax+b=0, (b#0), then the quladratic

equation whose roots are o0 — E, p-—,is
o

@ac+ab-Nx+@-10°=0
b)Y bx> +ab-x+(bB-17=0
(©) x> +ax+ bv=0

(d)abx® + bx+a=0

If the distance between the foci of an ellipse
is equal to the length of the latusrectum,
then its eccentricity is

(a)%(ﬁ—n (b)%(ﬁw

1 1
2B - d) L/
(0)2( 5-1) )4( 5+1)

The equation of the circle passing through
the point (1, 1) and the points of intersection

ofx® +y?2 —6x—-8=0andx® +?> —-6=0is
@x°+y?+3x-5=0 (b)X°+y° —4x+2=0
C X+ +6x-—4=0 (x*+y?-4y-2=0

The number of lines which pass through the
point (2, — 3) and are at a distance 8 from the
point (-1, 2) is

(a) infinite  (b) 4

(c)2 (d)o

Six positive numbers are in GP, such that
their product is 1000. If the fourth term is 1,
then the last term is

(@) 1000 (b) 100 a d)

1000
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40.

41.

42.

43.

44.

45.

If o and B are the roots of the quadratic
equation ax’ +bx+c=0 and 3b% =16ac,
then

@oa=4Borfp=4a
(c)o=3Porp=3a

b)oa=-4Borp=-4a
(d)oa=-3Borp=-3a

In the set of all 3 x 3 real matrices a relation
is defined as follows. A matrix A is related to
a matrix B, if and only if there is a
non-singular 3 x3 matrix P, such that
B = P lAP. This relation is

(a) reflexive, symmetric but not transitive

(b) reflexive, transitive but not symmetric

(c) symmetric, transitive but not reflexive

(d) an equivalence relation

For any two real numbers a and b, we define
a R b if and only if sin? a + cos? b=1. The
relation R is

(a) reflexive but not symmetric

(b) symmetric but not transitive

(c) transitive but not reflexive

(d) an equivalence relation

For the curve x%+4xy+8y®>=64 the
tangents are parallel to the x-axis only at the
points

(a) (0, 2+/2) and (0, —2+42)

(b) (8 — 4)and (-8, 4)
(©) (842, —2+/2) and (-8v2, 2+/2)
(d) (9, 0)and (-8, 0)

x® —3x +2 s x <2,
170 = {xs - 6x% +9x +2, x>2
then

(@) Iim2 f(x) does not exist
X —

b) f is not continuous at x = 2
c) fis continuous but not differentiable at x =2
d) f is continuous and differentiable at x =2

(
(
(

™
The value of I= -[(;I (tan™ "1 x) dx

¥
+1J.5 tan”*! [fj dx is
270 2

1 n+2
— b
(a)n ()2n+1
2n -1 2n -3
d
(© - ()Sn_2

46.

47.

48.

49.

50.

51.
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1000
The limit ofz (-D"x" asx — o

n=1

(a) does not exist

(b) exists and equals to 0

(c) exists and approaches to + o<
(d) exists and approaches —eo

Let f(6) =(1+sin?0) (2 -sin?0). Then, for
all values of 6

(b) £(8) <2

(d) 2 < f(6) <

EN (o)

If f(x) = " (x — 2, then

(@) fisincreasing in (- <, 0)and (2, «<)and decreasing
in(0,2).

(b) fis increasing in (- o<, 0) and decreasing in (O, o<).

(c) fis increasing in (2, «<) and decreasing in (- <<, 0).

(d) fis increasing in (0, 2) and decreasing in (- <<, 0)
and (2, «).

Let n be a positive even integer. If the ratio
of the largest coefficient and the 2nd largest
coefficient in the expansion of (1+x)" is
11:10. Then, the number of terms in the
expansion of (1 + x)" is

(@) 20

1
(c) 10 (d) 11

Five numbers are in AP with common
difference # 0. If the 1st, 3rd and 4th terms
are in GP, then

(a) the 5th term is always 0.

(b) the 1st term is always 0.

(c) the middle term is always 0.
(d) the middle term is always —2.

Let exp (x) denote the exponential function
1

et If f(x):exp[x;} x>0, then the

minimum value of f in the interval [2, 5]is

1 1
(a) exp [eej (b) exp [22]

1 1
(c) exp [55J (d) exp {33]
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52. The minimum value of the function
flx)=2]x—-1]+]x-2]is

(@0 (b) 1 (c)2 (d) 3

53. The sum of the series

25
1 Cy + 1
1x2

2501 + 1

BCy +...
2x%x3 3 x4

227 _A1 227 _28
a b
26 x 27 26 x 27

1(2% +1 2% A
_ d
(0)2(26x27j ()[ 52 )

54. If P,Qand R are angles of an isosceles
triangle and £ P = g, then the value of

3
(cos g —isin g] + (cos @ + isin @)

(cosR —isin R) + (cos P — isin P)
(cos @ — isin @)(cos R — i sin R)is

(@i (b) =i (©1 (d) -1

55. Let f:R — R be such that f is injective and
f@) f(y)=f(x+y) for all x,yeR, if
f(x), f(y) and f(2) arein G P, then x, y and z
are in
(a) AP always

(b) GP always

(c) AP depending on the values of x, yand z

(d) GP depending on the values of x, yand z

T‘%collegebqtch.com

56. The value of the integral
2 x+1
J. e (loge x+
1 x
(a)e®(1 + log, 2)
c)e® (1+log,2)—e

jdx is

(b)e® -e
d)e? —e (1+ log, 2)

57. The number of solutions of the equation

1 x+1 9 .
§logﬁ(mj +logg (x +5)° =1is
(@) 0 (b) 1 (©) 2 (d) infinite
58. If P=1+ 1 + 1 + ..
2 X 3 x 22
and Q= L + 1 + 1 + .., then
1x2 3x4 5x6
@P=Q (b)2P =Q
(c) P=2Q (d) P=14Q

59. The area of the region bounded by the
parabola y=x% —4x+5 and the straight
liney=x+1lis

1 9

— b) 2 3 d) =

(3)2 (b) ©) ( )2
60. If f(x) = sin x + 2cos® x, % <x< % Then, f

attains its
(@) minimum at x = % (b) maximum at x = g

(c) minimum x = (d) maximum at x = sin'(%)

r
2

Category Il

Directions [(Q. Nos. 61 to 75) Carry two marks each, for which only one option is correct. Any
wrong answer will lead to deduction of 2/3 mark.]

61. An objective type test paper has 5 questions.
Out of these 5 questions, 3 questions have
four options each (a, b, ¢, d) with one option
being the correct answer. The other
2 questions have two options each, namely
true and false. A candidate randomly ticks
the options. Then, the probability that
he/she will tick the correct option in atleast
four questions, is

5 3
= (b) =
32 128

3 3
2 d) =
@ 256 @ 64

62. The solution of the differential equation

(¥? +2x) % =y satisfies x =1, y =1 Then,
X

the solution is
(@ x=y* (1+log, y)
(€) x=y* (1-log, y)

(b) y = x* (1 + log, X)
(d) y = x*(1 - log, x)
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63.

64.

65.

66.

67.

A family of curves is such that the length
intercepted on the y-axis between the origin
and the tangent at a point is three times the
ordinate of the point of contact. The family of
curves is

(@) xy =C, Cis a constant
b) xy* = C, C is a constant

(
() ¥’y = C, C is a constant
(d) x’y? =C, C is a constant

The solution of the differential equation

y sin(dex = {x sin(ﬁ) - y} dy satisfying
y y

T
—|=1is
y(4)

(@) cosg =-log, y +

-

(b) sin% =log, y +

(©) sing =log, x —

=l

(d)cosfz—lo o X — —=
y -
A line passing through the point of

intersection of x + y = 4 and x — y = 2 makes

1

an angle tan~ (%) with the x-axis. It

intersects the parabola y®> =4(x-3) at
points (x;, y;) and (xy, y5) respectively. Then,
[x; — x5 |is equal to

16 32
(@) E) (0) g
© 5 (d) 5

If sin®0 + 3 cos® =2, then cos®0 +sec®0 is
equal out to
(a) 1 (b) 4

(©9 (d) 18

If [a] denote the greatest integer which is
less than or equal to a. Then, the value of the

integral JER [sin x cos x] dx is

68.

69.

70.

71.

72.

73.

74.

T‘%collegebql:ch.com

1 1 1

If x=1+ + + +... and
2x1! 4x2! 8x3!
2 4,6
y=1l4+—+"—+=—+
1! 2! 3!
Then, the value oflog, y is
@e (b)e’ ©1 (@2
e
2 -2 -4
IfP={-1 3 4/ then P° is equal to
1 -2 -3
(@ P (b) 2P (c)-P (d) —2P
2
The value of the infinite series ! ;'22
2+22+32 12+22+3% +42 )
+ + .is
4! 51!
5e 1 5e
b) 5 2 1 @28
(@e (b) 5e (0)6 2()6

by

The value of integral JE Pa——
T x(x+sinx

(sin x — xcos x) .

2(m+ 3) b m+ 3
(@) logs {(2 o+ 3@)} &) og, {2 @n+ 3«/5)}

on + 33 2 2m + 3J3)
(c) log, {2(“_‘_3)} (d) loge {TE-&—S}

If f(x)=x?'3,x>0. Then, the area of the
region enclosed by the curve y = f(x) and the
three lines y =x,x =1and x =8 is

63 93 105 129
(a)? (b) 5 (© — (d) o
Iff(x)zx( +1+ 1 ),x>1.Then,

x—-1 x x+1
(@) f(x) < 1 (b)1<f(x)<2
(©)2<fx<3 (d) f(x)> 3

If Pbe a point on the parabola y? = 4ax with
focus F. Let @ denote the foot of the

perpendicular from P onto the directrix.
tan £ PQF .
Then

, ———————1s
tan £ PFQ

(@1 (0) (©2

A=

il
2
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75.

76.

77.

78.

cost

i dt,0 < x <2m. Then,
+

If F(x) = jo

(@) Fisincreasingin (g %) and decreasing in (O, g)

and (% 2 n).
2

T‘%collegebql:ch.com

(b) Fis increasing in (0, ) and decreasing in (m, 2 ).
(c) Fis increasing (m, 2m) and decreasing in (0, m).

(d)F is increasing in (Og) and (%,Zn)

and decreasing in (E, ﬂ)
2 2

Category lll

Directions (Q. Nos. 76 to 80) [Carry two marks each, for which one or more than one option is
correct. Marking of correct option will lead to a maximum mark of two on pro data basis. There
will be no negative marking for these questions. However any marking of wrong option will
lead to award of zero mark against the respective question — irrespective of the number of
correct options marked.]

The equations of the circles, which touch
both the axes and the line 4x + 3y =12 and
have centres in the first quadrant, are
@x°+y +x-y+1=0

() x* + y? —2x-2y+1=0

©) x° +y? —12x-12y + 36 =0

@) x>+ y> —6x—6y+36=0

The area of the region enclosed between
parabola y? = x and the line y = mx is YT

Then, the value of m is
(a) -2 (b) —1 (€)1 (d)2

If sino, coso be the roots of the equation
%% — bx + ¢ = 0. Then, which of the following

statements is/are correct ?

(a)cS% () b<+2 (c)c>% ) b>2

79.

80.

Consider the system of equations
x+y+2z=0 ox+Py+y2z=0

aZx+Ply+y%2=0

Then, the system of equations has

(a) a unique solution for all values of o, f and y.

(b) infinite number of solutions, if any two of o, 8, y are
equal.

(c) a unique solution, if o, f and y are distinct.

(d) more than one, but finite number of solutions
depending on values of o, f and .

Which of the following real valued functions

is/are not even functions?

(@) f(x) = x*sinx

(b) f(x) = x> cos x

(©) f(x) =e*x3sinx

(d) f(x)= x = [x], where [x] denotes the greatest
integer less than or equal to x.
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Answers
Physics

1. (d) 2. (a) 3. (b) 4. (d) 5.d 6. (b) 7. (d 8 (b 9. (¢ 10 (b
11. (@ 12. (B) 13. () 14. (@ 15 (d) 16. (d) 17. (a) 18 () 19. (b)  20. (b)
21. (@) 22. (d) 23. () 24. (d) 25. () 26. () 27. (@ 28 (b 29. (d)  30. (a)
31 (d) 32 (c) 33 (@ 34 (d 35 (a 36 () 37. () 38 (a 39. (b)  40. (c)
41. (a) 42. (d) 43 (@) 44. (a) 45 (b) 46. (a) 47. (d) 48. (@) 49. (b)  50. (b)
51. (a) 52. (@ 53 (c) 54 (d) 55. (b) 56.(b,d) 57.(a b, d)58.(acd) 59.(acd 60.(b,c)

Chemistry
1.(b) 2 3@ 4@ 5@ 6 (@ 7.@ 8 (b 9. (@  10. (0)
11. (@ 12. (¢) 13. (d) 14. (d) 15. (c) 16. () 17. (d) 18 (¢) 19. ()  20. (d)
21. (8 22. (b)) 23. (b)) 24. () 25. (3 26. (a)  27. (b)) 28 (a) 29. (d)  30. (b)
3. (@ 32 (d) 33. () 34.(c) 35 (d 36. ()  37.(b) 38 (c) 39. (b) 40. (b)
41. (b) 42, () 43. (c) 44. (d) 45 (c) 46. (8  47. (b) 48. (b) 49. (@)  50. (c)

51. (d) 52. (b) 53. (@ 54. (d) 55. (d) 56:(a, b,cd) 57.(b,c) 58:(a, b,d) 59.(a,c,d) 60.(a,d)

(*) No option is correct.
Mathematics

1. (b) 2. (c) 3.d 4 (b) 5 @ 6 (0 7.0) 8 (o) 9 (c) 10. (d)
11. (d) 12, (d) 13. (@) 14 (d) 15 (c) 16. (@ 17. (c) 18. (b) 19. (a)  20. (d)
21. (d) 22. (b) 23. () 24 (c) 25 (a) 26.(d) 27. (@) 28 (b) 29. (c) 30. (d)
31. (@) 32 (b) 33 () 34 (d) 35 (b) 36 () 37.() 38 (d 39. () 40. ()
41. (d)  42. (d) 43 (b) 44. (c) 45 (a) 46. () 47. (d) 48. (@) 49. (b) 50. (a)
51. () 52. (b) 53. (b) 54 () 55 (@ 56. (c) 57.(c) 58 (c) 59.(d) 60. (c)
61. (d) 62. (a) 63. () 64 () 65 (b) 66. (d 67. (d) 68 (8 69. (@) 70. ()
71. (@) 72. (d) 73. (d) 74 (@ 75 (d) 76.(b,c) 77.(ad) 78.(ab) 79.(b,c) 80.(c, d)
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Hints & Solutions

Physics

L, [3AT
* Yrms T M
Given, T =100°C = 373K
3R x 373
v=1/7
M
3RT
For J3v= [Z——
M
J3v_ BRT/M
v J3Rx 373/ M
= 3= |-l
373
= 3=L
373
= T=1119K
or T=846°C
a T a
CPl=l S s MUT R
") [vS} M=

= a=MLT2]
V]=[6"]=[°]=b" =b=[L°?]

. W =pxAV

constant pressure

=400 x10° x0.3x10x107?

=400 x10x 3
=12000 =12 kJ

. In first case A=0,B8=0

- Output of NOR gate, Y =A+ B =1

This output is the input for NAND gate, ie., Y =1
andC=0

D=Y-C=1
In second case A=1B=0
~.Output of NOR gate, Y =A+ B=0

This output is the input for NAND gate/.e.,Y =0
andC =1

D=Y-C=1

5. Pressure difference = 4—T
r

4T
For smaller soap, pym — Py =—

4T

For bigger s0ap, pam = P2 = -
p

As the pressure inside smaller bubble is greater
than pressure inside bigger bubble, so air flows
from smaller to bigger and thus radius of the
smaller bubble will decrease and that of the
bigger bubble will increase.

2 2
i _Yi
/,2 /,2

. Wehave, 0=2nmn=-—1—%

(2

S o

= nzﬂzg%
(ar) @2m)

. Given, E, =13.6eV

Energy of an electron in n'" state

-13.6 z%V
Ep=—rmp—
n
. Energy of an electron in n =2 state
a2
£, =878 _ 346y
@
So, PE=2E,_,
=2 x(-3.4)
=-6.8eV

. The current through the various branches of the

circuit will be shown as

B I
A AW L AW c
J_ 30 20
9V
89§ 49§
(1)
y Iy
20 20
,: MA——1 AW D
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10.

11.

According to Kirchhoff’'s second law in closed
circuit BCDEB

ol + 4l + 21, =8 (/- 1,)=0

= 16/, -8/=0
8/ 1 .
= Lh="lsl == N
(=5 =h = 0

In closed circuit ABEFA
-9+3/+8(-1)+2/=0

= 13/-81,=9 :>13/—8(%/)=9

9 .
= [=—=1A (i
5 (ii)

So current through 4 Q resistor =% x1=0.5A

. The force experienced by the wire placed in

magnetic field, F = Bil
~ ~ ~ 1
=2i+4 11 x =
i aprix)
i

=7 x +4x%@x}):2m

Direction of this force can be find out by
Fleming’s left hand rule which is along pasitive
z-axis.

The given situation can be show as
So
(0, 3%)
5L

sy
©,0)

(42, 0)

The intensity will be maximum at those given
points where the path difference between the
two interfering waves is an integral multiple of
wavelengthi.e., Ax = nA

For the the given points, the intensity will be
maximum for (4, 0).

The given situation can be shown as

mA a Dm
b
m C
B m

12.

13.

T‘%collegebatch.com

Moment of inertia of the system about side of
length b say CD is

=M.l. of mass at Aabout CD + M.I. of mass at B
about CD + M. 1. of mass at C about CD + M.I. of
mass ot D about CD

=m(@? + m@)? + m(0y° + m(0)

=2ma’
The de-Broglie wavelength, A = _h
N2mk
Given, h=66x107J-s
m=1x10" kg

K =200eV =200 x1.6x107" J
Substituting all these values
6.6x107
V2 x1x107% %200 x 1.6 x 10™'°
=0.825x107'°=8.25x10"m
N(t)

We have, — =e~ " or Nit) = N, e ™M
NO

A=

. For the given condition,

%zNoe‘M1 and %zNoe‘”2
2 10
= T e Miang L —gne
2 10
or e =2ande™? =10
Taking log on both sides,
kt1=|0g2:>t1=%
or l“]:M
log2
and  At, =log10
L, leg0
A
or t2:|0910><T
log?2
t,—t)=T Iog1O_1 -7 log10 —log2
log2 log2
-7 log 5
log2

= (t, ~t)=Tlog B}
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14. The gravitation force between two masses,

Fo Gmym,
r
here, my=m
and my, =(M-m)
F_Gm M -m)

r2

For maximum gravitational force, S—F =0
m

d —
prem [mM -m)]=0

By solving, we get m = g

m 1

M-m) 1

So,

15. Mass of bullet=m; =m

Initial speed of bullet=u; =v
Mass of block =m, =M
Initial speed of block =u, =0

Let the common velocity of the bodies after
collision =V
According to conservation of linear momentum
=m+ M)V
mv
(m+ M)

mxv+Mx0

=loss in KE
= Initial KE - Final KE

. Heat generated

2
1 2
=—m2 -~ (m+m|
2 m+ M
5> 1 mA/?
=—mv®——
> 2 (m+ M)

T‘%collegebatch.com

16. A planet revolves around the sun, is an elliptical
orbit under the effect of gravitational pull on the

planet.
Planet

So, torque, C=r xF=r Fsin180°n=0

AsC = %; soL =a constant

= Angular momentum is constant.
17. Given, mass of the particle = M,
Charge on the particle =g
Electric field = E
Initial velocity,u =0
qE
M
.. Distance travelled in electric field,

. Acceleration, a = F =
M

S =ut + 1 a2
2

S=l(ﬁj12
o\ m

2
Also, kinetic energy T _% (th)

1 (th )2
T _2
So, — =
S (qE j
2\ M
= Ratio of g remains constant with time t.

18. Amount of heat required, Q =J.o’Q

To =30 ,
= mecdT ()
T =20

Given, C=DT?
Q- fom DT3 T = mD j30T3dT
20 20

= mD% [(30)? — (20)°] = %5 x10* mD
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19. Here,v=-60cm,u =-12cm

. By using the relation, ; = 1.1

vV ou
We have,lzi—i
f -60 -12
1 1 100
= - =—cmor——m
f 15 15
So, the power of lens, P =% =+ %D

20. At the distance of closest approach, the entire
KE of a particle is converted into electric
potential energy.

i.e.,KE =PE
Here, KE of the particle = work done in moving

the particle in uniform electric field (E) through a
distance (D)

=qgE xD
PE of the particle = potential x charge
— L X Q
4mte g,
QED = Iy = Q
4me 4neED

21. The horizontal component of earth’s magnetic
field is given by, H = Rcos &
where, § is the angle of dip so H, = Rcos 30°
and H, =Rcos 45°
H, _Roos30° _3/2 43

H, Rcos45 1/42 2

22. The given situation can be shown as

J

/

The magnetic field at centroid O =Magnetic field
due to left part + Magnetic field due to right part
B=B,+B,=0

(.- direction of Bdue to both parts is different of O)

23.

24,

25.

26.

27.

T‘%collegebatch.com

..Change in magnitude of velocity
|AV =V +v2 —2v2 cos 0

=2vsin9
2

When the switch S is closed, the common
potential across the two capacitors becomes V,
so charge on isolated plates remains same.

- CoVy =(Cy +CV
= CV =CyVy —CoV

N C:CO (VO -V)
%
Work done =U; - U;

= ! ><2><5><(1—1):O
4me 2 2

The drift velocity is given as
i E
Vd ==
neA R xneA
ExA E

- pl x neA " e
When length of wire changed to 2/, the new drift
velocity,
, E
- px2/ xne
vy' E/p2ine 1

Va

v, Elplne 2
= Vd =
Given, M=200 A-m? B =0.30 NA~'M™
0=30°

We know that the Torque,
T=MxB

and

= |'c|:MBSin9:200><O.3><%

=100 x0.3=30N-m
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28.

29.

30.

31.

32.

33.

Fraction = ﬂ = @

Co

. Co 5
For monoatomic gas =~ =y = —

S c,_1_38

C v 5
Given for prism A,

u=154 A=4%
For prism P,

u=?A=3

For no deviation=8+ 8" =0
= @-DA=@ -
= (1.54-N4=u" -1)3
On solving we getp”=1.72

As the water is flowing through the horizontal
tube, so in the streamline flow of water, the sun of
static pressure and dynamic pressure is
constanti.e.,
1 - P 1 5
P+ —pvi=—+—pv
5 P 55 PV

LY
Y

= vy =

Elastic energy per unit volume of wire.

w= % x Young’s modulus x (Strain)?

uy _ | (Strain) Z_EXLL‘?_1.1

u, |(Strain), 2 a2

2r®p-0)g
M

As, all other parameters are constant, therefore

The terminal velocity, v =

Voeer?

2
. v @ 1
Vap  (3R) 9

The mass defect, Am =2(m,, + m,) —m

=2(1.00783 + 1.00867) — 4.00300
=0.0300 amu
So, the binding energy, E = Amc?

=0.03x931MeV =27.9MeV

34.

35.

36.

T‘%collegebatch.com

The equivalent circuit for the given electrical
network is
AW
r
r I
a— b
I I
r
AN
AN
r r
a—| 2r § b
r r
MW

This is a balanced Wheatstone bridge, so the
arm containing 2 r not in use. So, we have

2r

2r

So, the equivalent resistance betweenaand bis
1 1 . 1 v or _

=t —= r
r’2r 2r 2

Linear magnification, m =

f+u
As given that magnification is same for both
cases this is possible if the two different values of
u are of opposite sign.

. f —f
ie., —_
f-16 -8
= 16-f=f-8
= 2f =24
or f=12cm
By using the relation, v = vA
We have, x:1:@:§
v 500 5
2n

The phase difference, ¢ = - (AX)

n 2n x5
= — =
3 3

(AX) = Mz%mzmcm
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37. Letthe velocity of third fragment is v”. Then by the
conservation of linear momentum

50)=Mx2v—-2Mxv +2M x Vv’
= v =0
i.e.,the third fragment will be at rest.
38. Given, x (t)=2t%-3t° + 4t

Sy

So, velocity, v = " 612 — 6t + 4)

and acceleration a = % =(12t -6)

when acceleration is zero, i.e.,(12t -6)=0
6 1
=—=—9S8
12 2
. Velocity of the particle at zero acceleration is

12 1
V= 6(—) - 6(—) 4=25m/s
2 2
39. Letthe length of closed pipe is L, and that of pipe
is L.

Fundamental frequency of closed pipe, v, = s

or t

4L,
and frequency of second harmonic of open pipe,
Vv, =2 X 2
2L,
Given, Vi=V,
. v o 2v L1
ie., —_— = = —=—
4L 2L L, 4

40. Given, / =20 sin (100nt + 0.05 )

The root mean square value of alternating

/ 20
current=/_. =-% == =102 A
ms J§ \/5
Also, 0w=1007
= 2nf =100 wor f =50 Hz

41. Suppose the pair of plates is connected to
positive terminal of the battery and the pair of
plates Q is connected to the negative terminal of
the battery.

¥+ + + + + + +d

pP—

++++++++¢d

42.

43.

44,

45,

T‘%collegebatch.com

From figure, it is clear that we have two
capacitors C; and C,. Positive plates of C, are
connected to positive plate of C, and negative
plate to negative. Therefore C, and C, are in
parallel.

So, C,=C+(C,=2C=—>

We have

Power = Rate of doing work = (?TVIV

o, P= % = rate of change in KE

ie., P :% :@ = constant
at at

In an n-p-n or p-n-p transistor, the left hand side
thick layer of the transistor is heavily doped
known as emitter and right hand side thick layer
of the transistor is moderately doped known as
collector.

(a) Given, A=iA+2]+2l2andB=3T+6]+2R
So, Czwx,/32+62+22
J1+4+4

S LRI, Jag =L (v 2]+ 2k)
3 3
Given, velocity of sound, v = 340 m/s
Velocity of listner, v, =17 m/s
Velocity of source = vg

Frequency of horn emitted

v =640 Hz
C <«—Bus
ar =
ﬁ 17 m/s
—_—
® _ © ° .
The apparent frequency
Vv (v+v)
V=V
680 = 640 340 + 17
340 - vg

On solving we get vs = 4m/s
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46. The given situation can be shown as

Kx cos 6
L1
0 Kx
C Kx sin 6
mg

From figure, Kx sin © = mow? (L + x)sin 0

= Kx = mo? (L + X) ()
A|SO, \/K = (1)0

m
= K = mwg

Substituting the value in Eq. (i)
mojx = mo?(L + x)

= X = oL
g — 0

47. Given,p=K-r
By Gauss’s theorem
2 jp x 4nr? dr

E (4mr
€0
_[Kr x dmr® dr
= T
2
= E= KL
4e
Here r=R
2
So, E = KR
4¢,

o

48. (a) Given, v=(31 +10])m/s

= vy=3andvy, =10
2
v
- Maximum height attained, H = -
g
_10x10 .
2x10
2v,
Range = v, xT:va—yzwzéim
g 10

49.

50.

51.

52.

T‘%collegebatch.com

We have, H =I°R
According to given condition, /2R, = H
and I3R, = 4H
2 2
(Rffr)w% =HandﬁR2 =4H
R, _ 4R
Ro+1F (R +r)

= JR, (R +1)=2JR, (R, + 1)

JRR, YR —2yR,]
2\R - R,

On solving, r=

Given, B=2t + 4t°

at t=0,B8=0

t=2,B,=2x2+ 42y
=4+ 16=20Wb/m?

2 -
We have, AQ _A0_wT (B, -B)
R R

_mr?[20-0]  20mr?
R R

The given situation can be shown as

a
a/[3
J2a and 2aJ3
/4 /6
a a

Fon second SHM

and at

- : a 3
Ratio of amplitude = =L = ==
? a 2
and phase difference, r.r_nm
4 6 12

The given situation is shown as

As the Bouyant force in both the cases are same

P1X1g =p1Xog + Po(l=X2) g
On solving P _ (=x)
P2 (X = X2)
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53.

54.

55.

56.

Restoring force on displacement of x

_ 9  Q
F_K{(d—X)Z (d+x)2}

[ 1
= KQ _
d @ -xF d+ x)2}
[ 40x
—KQg| ——2
q _(dz _ X2)2j|
[ 4dx
=KQq dj} If (@ >> x)
[ 4x
Acceleration, a= F = 4KQZX
m Md
or o? = 249
Md®
3
T= en =27 Ma
o) 4KQq
5 n*Md 3¢,
Qq
Here, hvy = ¢y =€V, ()
and hv, =¢y +6€V, (D)}

From Egs. (i) and (i), we have
hv, —vy)=e, - V)
e
= szﬁ(\/z—vﬂ‘“H

The number of degrees of freedom for the
mixture is

P _ Mihy + nofy
mix f71+f72
_3x3+1x5_7
4 2
2
=1+ -
L
4 1M
= =1+-=—
7 7

Angular momentum =2m %

57

58.

59.

60.

T‘%collegebatch.com

The free body diagram
F-mg=2

m

mg

= F=2+mg=3N

unbalanced force
also, g=——— — — " =
mass

2 _20m/s?
0.1
1 5 1
S=—at“==—x20x1=10m
2 2
Hence, work done by tension
=Fx10=3x10=30J
So, the work done against gravity
=mg xS =1x10=10J
The charged particle will move with uniform
velocity in that space if E =0 and B # 0, since a
moving charge in a magnetic field experience a

force. Also if E #0, B # 0, the charged particle
will move with uniform velocity in that space.

If E = vB, then particle again moves with uniform
velocity.

We have, v = % w/

m
2v ol 2n ol
T=—=—orn—=—
g g o g
(as completes n rotations with in T)
lov?
n=

_2ng

2 2 2
Distance travelled =2h = 2 = [
29 4g
The lens will behave like a convex lens or a
concave lens depending upon the value of ny
and n..
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Chemistry

. For MX, type salt,

Solubility product, K, = 4s°; 3.2x107° = 4s°

;)
or 3:13%=2><10‘3mol/L

cN
|| N

C 3 C—CH
CHS/ \CHQ/ CH33

2, 2-dimethyl-4-oxopentanenitrile

. In SOCI,, the CI—S—CI and C—S—O bond

angles are respectively 96° and 106°.

. A planar carbocation is generated when SbCly

remove Cl~ from the substrate. This carbocation
is subsequently attacked by CI™ (nucleophile)
from both the sides (i.e. from top and bottom) to
produce a racemic mixture.

. CH,COOC H; + H,0 == CH,COOH

+ C,H;OH
If above reaction is carried out with large excess
of ester, the rate of reaction does not depend
upon cencentration of both the reactants. Due to
which, the reaction becomes of zero order.

Medium Colour of Litmus Paper
Acidic Red
Neutral Violet
Basic Blue

7. Baeyer's reagent is 1% cold dilute alkaline
potassium permanganate. It is used to identify
unsaturation. All unsaturated compounds lose
its purple colour.

8. Equivalent conductance (Aeq) is defined as the

conducting power of all the ions produced by
one gram equivalent of an electrolyte in a given
solution.In  case of weak electrolytes (as
CH4COOH, NH,OH, AgCl etc.), ionisation is very
small compared to strong electrolytes (as KCl,
NaOH etc.), hence A, of weak electrolyte
is low. Moreover, ionisation of H* s
maximum among given ions. Thus, correct of
order of Agq is

H" > OH™ > K" > CH,CO0"

9. Ostwald process of for manufacture of nitric

acid,
Pt gauge
4NH; + S0, 4NO  + 6H,0
ammonia 800-900C nitric oxide
AH = —-21.5kcal
2NO +0, 255 2NO,

nitrogen dioxide

4NO, + 2H,0 + O, — 4HNO,

nitric acid

When benzaldehyde is heated with aqueous ethanolic NaCN or KCN, it dimerises to form an o-hydroxy
ketone called benzoin, and this reaction is formed as benzoin condensation.

It involves self condensation of an aromatic aldehyde in the presence of CN™ as catalyst.

H

e " O~oZo=n

@jCE N—

@)
HO~_e CN N\, H
~c Neig
Proton
exchange Slow
pa + —
Intermediate

QN/@@
@—c— c~@ @—c C@ Lo

benzoin

Page 30 of 54



11.

°3

12.

13.

14.
15.

Ozone shows following resonance structure

o2 o° 0
NG5 ¥ = o 0

It contains bond angle 116.8° and O—O bond
length 1.28 A.

The entropy is the measure of disorder or
randomness in a system. When a system
changes from one state to another, the change
of entropy, dS is given by

dS — SQrev
T

H\N/Me

i) +Na —2 sodium extract (NaCN)
FeSO
— % ,Fe,[Fe(CN)l,

FeCls Prussion blue
COOH
Cl
+Na —2— sodium extract (NaCl)

P9, AgCIL + NaNO,

White Precipetate
Hydrozine, NH,-NH, does not respond
Lassaigne's test because it does not contain
any carbon and hence, NaCN is not formed.

Compound, NH, — ﬁ— NH, contains both

S
N and S, hence, it will give red colour in
Lassaigne test.

2Ca0 + Cl, 229" cacl, +0, T

From Arrhenius equation

nke B |1_1
kK RI|T, T,

k, 600R ( 1 1 )
or n-““«=——"|— — ——

K, R 300 600
or In ke =600 (E)

K 600
or In ke =1or el =e

ki ki

T‘%collegebatch.com

H Cl

| |
16. CH3—|C—CH3 — CH3—|C—CH3
CH, CH,

(minor)

+ CH3—C|3H—CH2—CI

CHg

(major)
There are nine primary hydrogens and one
tertiary hydrogen in 2-methyl propane. Tertiary
hydrogen atoms react with Cl about 5.5 times as
fast as primary. Even though the primary
hydrogens are less reactive, there are so many of
them that the primary product is the major
product.

"o total time (t) 22920
half -life ¢/2) 5730

n
Left amount, N = N, (%]

4
(1) -
2 16

.. Decayed fraction = N, — I:%
16Ny -Ny 15N,
16 16

18. At very low pressure, compressibility factor, Z is
approximatedly one.

-.van der Waals’ gas may behave ideally.

19. COOMe COOMe
HO—1—H D—{—OH
T O
HO——H D——OH
COOMe COOMe

COOMe COOH

H——OH H——OH

O .
H——OH H——OH

COOH COOH

Only molecule (c) is optically active. Other
moelcules are meso, due to presence of plane of
symmetry.
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20 H>B/H\B<H o B° BT
TGNV

e Boron electron

Structure of B;Hs o Hydrogen electron

In diborone, odd-electron bonds are found in the
bridges. From figure, it is clear that 4 electrons
are present for bonding in the bridges.

21. Na,S + Na, [Fe(CN)sNO] ——

sodium nitropruside'
Na ,[Fe(CN)s [NOS]
Na ,[Fe(CN);NOS] = 4Na* PPl colowr
tetra anionic complex of iron (ll) co-ordinating
+ [Fe(CN);NOS]*~
to one NOS™ ions.
[OH ]1=10"%M
[OH"]=10""M

22. NaOH == Na" + OH"~

H,0 =—H" + OH"

2 [OH Jiora = (1078 +107")M
=107 (1.1)
=1.1x1077

pOH =log 1.1x 107 = 6.98

pH=14-6.98
=7.02
23. HyC H
’ \C C/ >
v \*/CH3 Zn/H,0
H3C /C\
HsCJ H
optically active
compound
HaC H
Se=0+ o=c{ cH
el N/
3 C
acetone HSCZ/ N H

24. On mixing of two different ideal gases under
isothermal reversible conditions, AS,,, is always
positive /.e., increasing.

T‘%collegebatch.com

Bogpt 4w KAty

@9 s 4
(m) 4 4
T

@9 s, 4+
2s %
C-atom % 2s
(1s?) s % O-atom
CO
(Carbon Monoxide)

26. Direct nitration of aniline with nitric acid gives a
complex mixture of mono, di- and tri-nitro
compounds and oxidation products. If —NH,
group is protected by acetylation and then
nitrated with nitrating mixture, p-isomer is the
main product.

NH, NHCOCHS; NHCOCH;  NH,
@ CH,COCI @ HNO; NaOH/A
NO, NO,
p-nitroaniline
27, - AT, =i xKyxm
iz AT, _ 019 _ .
Kixm 1.86x0.1
Again from, oczi;1 _1.02-1
n-1 2-1
=0.02=20x107?
for CH;COOH == CH,COO™ + H*
Ka = Ca?
=01x@2x1073y
=4x107°

28. Ore chomite is FeCr,0,,.

29. H,S0, saturated with SO is called oleum or
sulphan.
H,S0, +S03 — H,S,0;
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30. From first law of thermodynamics

AE =g +W
where, work do net W) = p AV
=pxV (- AV =0)
=0
31. Species having unpaired electrons are
paramagnetic

Ni®* =[Ar]3d°®

EEE

(i) In[NiCI, ~ and [Ni (H,0)s** ligands CI~ and
H,O are weak ligands, therefore no pairing will be
possible. Thus, there are two unpained electrons.
(i) In [Ni(Phg),Cl,] although PPh; has
d-acceptance nature but presence of Cl, makes
electrons unpaired.

32. Ribose forms osazone with Ph—NH—NH,

whereas in deoxyribose, one — OH group is
missing, due to which, it cannot form osazone.

CHO CH=N—NH—Ph
H—(|3—OH c|;: N—NH—Ph
H—|C—OH Ph—NH—NH, H—C|)—OH
H—C|J—OH H—(|3—OH

(|:H20H C|H20H

ribose osazone

33. 10 milion=10""
.10 million® part of 1.33cm® =1.33x 107" cm?®
=1.33x107"mL
H" =107 mol/L
=1 L water contains [H" ]=10"" mol

1077
1000
or 10 million® part of 1- 33cm? water contains

H*] =1.33x107" x 107" mol
=1-33x107"" mol

~.Number of H* ions =1.33x 1077 x N,
=1.33x107"" x 6.022 x 10%
=8.009 x 10° = 8.01million

For pure water,

or 1 mL water contains [H*]= =10""" mol

T‘%collegebatch.com

34. The order of electron withdrawing tendency from
benzeneringi.e.,

—F<—Cl<—NO,
.. Correct order of acidic strength of substituted
phenols will be

OH OH OH
F Cl NO,

35. Forisothermal expansion of an ideal gas
AT =0
~.From AU =nC,, AT,
AU =0 and, from

AH =nC,At =0
From first law of thermodynamics,
AU =Q+W
as AU=0=Q=#0
and W0

. Parameters are
AU=0,Q#0; W=0
and AH =0
36. HgCl, + 4KI — K,[Hgl,]+ 2KCl
Hg = [Xe] 4f'*, 5d'%6s?
Hg?* =[Xe] 4f'*, 5d1°, 6s°

5d 6s 6p
] L1

(][] ][]
Holo= (AT T T4 0]
L |

sp3-hybridisation tetrahedral

37. Molecules having whole number for degree of
unsaturation can exist in free state as stable
compounds.

En(v—2)_'_1
2

Degree of unsaturation =
where, n = number of atoms of a particular type
v =valency of the atom.
(@) For CHgO,

DU = 7(4-2)+ 9(12—2)+ 12-2)

+1=3-5
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38.

39.

40.

41.

42.

(b) For CgHy,0,
U= 84-2)+ 9(12—2)+ 12-2)

+1=3-0

(c) For CgH, {0,
6(4-2)+11(1-2)+1@2-2)

DU = +1=1.5
2
(d) For CyoH O
DU:1O(4—2)+17(1—2)+2(2—2)+1 —o.5

2

~ CgH,O will exist in free state or a stable
compound.

Given, k =1-25x 107°S cm™
1 1 §

p==

=——S8'cm
K 1.25x107°

From R=p

’
A
1 I

O=——2X
1.25x10™ A
(where, % = cell constant)

%:800x1.25><10’3

=1cm™

Orange solid is ammonium dichromate.
(NH,),Cr,0;,—2— N, T + Cr,0; +4H,0
orange solid colourless  green solid
gas

Cr,03 + 2Al—— 2Cr + AlL,O4

2,2 — dimethyl butane is prepared from Corey -
House alkane synthesis.

Su2
(Me4C),Culi + MeCH,Br —

Br .
Me;C—CH,CH; + MeC CulLi
From Gibbs Helmholtz equation,
AG = AH —=TAS
A process will be spontaneous, if
AG =-ve

No option is correct.

As the number of lone pair of electrons
increases, bond angle decreases.

43.

44,

45,

46.

47.

T‘%collegebatch.com

NO3 ion is isoelectronic with CO, molecule. It is
a linear ion and its central atom (N*) undergoes
sp-hybridisation. Hence, its bond angle is 180°.
INNO3 ion, N-atom undergoes sp? hybridisation.

The angle between hybrid orbital should be 120°
but one lone pair of electrons is lying on N-atom,
hence bond angle decreases to 115°.

In NO, molecule, N-atom has one unpaired
electron in sp?-hybrid orbital. The bond angle
should be 120° but actually, it is 132°. It may be
due to one unpaired electron in sp?-hybrid orbital.

Therefore, the increasing order of bond angle is
NOZ < NO, < NO}
115° 132° 180°

The structure of dipeptide gly-ala is

Ao =X, (oxalate) + Ay, Na™) + A7, (KF)
= (1482 + 73-5+ 50-1)
=271.85cm? mol™

K _2nis

n - factor 2
= 135.9 Scm?eq”"

Since, ionic character is inversely proportional to
polarising power of cation therefore correct order is

AICl; >GaCly >BCly

=

e

|OH
,OTBTOL
HO—B\ /O /B—OH
O—?—O
OH
5B — O —Bbonds
4B — OH bonds
H COCMes CM93

@ + CICOCMeg ™ AC. @ —
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48.

49,

50.

51.

52.

53.

54.

55.

CH,CO0™ + H" —— CH,COOH
Initially 0- 01 0- 001 0-01
atequi. 0-01-0-001 0-01+0- 001
-0-009 =0-011
(salt) 0.009
H=pK, +log ——==4.75+1og ——
PH=PRa 100 (acid) 90011
=4.66
3HCIO; —2—>HCIO, + Cl, + 20, + H,0
Me,C
> Mg +Cl—CN —
Br Cl
Me,C—CN + Mg<
Br
O\\C/CHg O\\C/CHzBr
Bromination ©
CH4COOH
AG° =-2303RTlog K

=-2.8303%8.314x298 xlog 0.15
=-2.303x8.314x298 x (- 0.82)
=4678.7 J=4.67kJ
Silicon oil in a polymer of trimethylchloro
silane and dimethyldichloro silane. These

are useful as broad spectrum antifoaming
agents.

Polymerisation
—_—

Si (Melg) Cl + Si (Me),Cl, + H,0[]

Me Me Me Me

| | | |
—|Si—O—‘Si—O—|Si—O—?i—

Me Me Me Me

F
D D
Iiﬁ NaNH, —HN-NHs,_
NH, H
D HD NH,
+

This reaction proceeds via benzyne mechanism
D

with intermediate as @

All the quantum numbers (n,/,m, s)are required to

describe an electron of an atom completely.

e.g., n describes the position and energy of the
electron in an orbit or shell. / is used to describe

56.

57.

58.
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subshell and the shape of the orbital occupied
by the electron.

m describes the preferred orientation of orbitals
in space.

sdescribes the spining of an electron on its axis.
Estimation of Ni2* is carried out as.

Filtrate of group Il + NH,OH + NH,Cl —2—
passing H,S gas — black ppt of NiS.

This black ppt of NiS is soluble in conc. HCI in
presence of oxidising agent like KCIO4

NiS + 2HCl + O —— NiCl, + H,.0+S

Conc

Now this NiCl,, in basic medium, treated
with dimethyl glyoxime, cherry red ppt of nickel (Il)
dimethyl glyoximate is obtained, in which two
dimethyl glyoximate units are hydrogen bonded
to each other and each unit forms a
six-membered chelate ring with Ni%*.

NiCly H;C—C=NOH
in +2 —
NH4OH H;C—C=—=NOH
dimethy! glyoxime
?WH—O
|
H3C—C:l|\l/ \IIJ:C—CH3
O—H--0
nickel (Il) dimethyl glyoximate
cherry red ppt
CHj
|
CH4CH,CH,CH,OH CH,—C—CHj
n-utanol |
OH
t-butanol

More branching results high solubility and low
boiling point.
Availability of acidic o —H- atoms at (*) marked

positions, enable the compounds to show keto-
enol tautomerism.

0

MeCCO ® 0

MeCCO—/CH® bi (I

MeCCO ® O & O©
(a) (b) (d)

Page 35 of 54



59. Lintz and Donawitz (L.D.) process is an
important process for manufacturing of steel. In
India, Rourkela steel plant is based upon this
process.

This process is carried out in a converter similar
to bessemer converter having lining (usually
refractory made of MgO and (CaO).

In this method scrap iron can be used along with
flux in converter : On passing oxygen gas at
4 —12 atm pressure into converter, temperature
of 2000 -2500°C range produced which
separates C, Si, Mn etc., impurities as slag from

T‘%collegebqtch.com

iron quickly remaining pure iron is mixed with
spiegeleisen (alloy Fe, Mn, C) to produce better

quality steel.
60. 2NO, (g) + F,(g) —> 2 NOF(9)
Rate of reaction = — i[w}
2 at
- {dp (qu
at
2 at

Mathematics

1. The given equation
ax®+bx+1=0 ()
has real roots.
. Discriminant (D)= 0
= b2 -4a>0 (D)
From Eq. (ii), we observe that

a has to be 1 and b has to be 2.

. . 1 1 1
So, the required probability = — x — = —
d P y 2 2 4

2. Ist turn Total number of face card =12

Total number of elements in sample space,
n(s)=52
52-12 40
52 52
lind turn P, (no face card in second turn)
_(52-13) 39

© (52-1) 51

. B (no face card in first turn) =

llird turn P; (face card in third turn)
(52 - 40) 12

(51-1) 50

.Required P (face card on third turn)
=R xP, xPy

40 39

=— X —

52 51

2 _12
50 85

3. Let E — Event of head showing up
E, — Event of biased coin chosen

E, — Event of unbiased coin chosen

1 1
Now, P(E,)=—andP(E)=—
(E2) 5 (Ey) 5

Also, P £ =1andP £ _3
E,) 2 Ey) 4

(by conditional probability)
By Baye’s theorem

P(E2>-P[EJ
8 e
E P(Ez)-P(Ej + P(EQ-P[EJ
E, E,
1.1
__2"2 _2
11,185
2 2 2 4
4. Given equation of ellipse
X2 +9y? =09
2 2
= XYy 0
9 1

and equation of lines
X+y=1land3y=x+3
X Yy

or —+ =
=3 1
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,| 0 1
~.Area of APQR =|—| -3 0 1
2l9/5 -4/5 1

1[24 12}
=— =+ =
5 5

2
1.3 18
275 5
5. Given equation of lines are
tx-2y+6t=0 ()
and 3x+2ly-6=0 ... (i)
On multiplying Eq. (i) by t and then adding in
Eq. (i), we get
(3t2 + 3)x + 6t2 —6=0
_2(1-t?)

=

T A+1?)
N X+ xt?=2-2t?
= x+2)t2=2-x)
N 2 2=X (i)
2+ X

On multiplying Eq. (i) by ¢ and then subtract
from Eq. (i), we get

(—2—2t )y +6t+6t=0
12t =2(1+ t%)y
On squaring both sides, we get
144t% = 4y (1 + 17

2
4y2 1+—X) [form Eq. (iii)]

= 144] 2=X
24+ X

53)-r(a5)

= 3 =y

2+ X 2+ X

- 86(2 x) 16y
(2+x) (2+X)

= 36 (4 — x2) = 16y2
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= 9(4 - x2) = 4y?
= 36 — 9x2 = 4y?
= 9x2 + 4y? =36
X2 y2
= " + 5= 1which represents an ellipse
y
B (0, 1)
X m—
< X
o e
P X y)
Vv
Given equation of an ellipse is
X2+ 4y2 =4
2 2
- XYy )
4 1

. Coordinate of positive end of minor axis is
B(0, 1). Let mid-point of the chord BP is M(h, k)

Then, (h, k)= (M u)
2 2
= h—5 =x=2h
2
and K= 12y:>y 2k -1

P(x, y)={2h, @k - 1)}
Since, the point ‘P’ lies cllipes so form Eq. (i), we
get

(@hY + 42k -1 =4
= 4h? + 42k — 1 =
= h?+4k®+1—4k =1
= h? + 4k? — 4k =0

Thus, required locus is an ellipse whose
equation is
X%+ 4y? —4y =0

=3
=
(x-07 2) _,
1 1
g

whose centre (0, %) and major and minor axis%

=
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7. Given equation of circle is
X%+ y? =169
Its centre = (0, 0)and radius =13

y
B| (0, 13)

R(-12, 5) ___-9\0(5, 12)
‘ A
X Q/(w, 0

P

Now, slope of OR = =_ m, | - slope = ¥2—Y
12 X — X

and slope of OQ = % =m,

my-my,=-1= ZROQ =%
2

We know that, angle made by the chord of circle
at circumference is equal to the half of the angle
made by the same chord at the centre of circle.

20PR=". sROQ =« T

2 272 1
8. Let P be any point, whose coordinate is (h, k).
Given,

P moves, so that the sum of squares of its
distances from the points A(1,2)and B(-2, 1) is 6.

ie., (PAF + (PBF =6
= h-1WP+k-2P+h+2P+k-1°=6
= h®+1-2h+k>+4—4k+h®+4+4h

+k>+1-2k=6
= 2h°+2k?+2h-6k+4=0
= h’+k?®+h-3k+2=0
-.Required locus is

X2+ y?+x-3y+2=0

Which represent a circle.

Whose centre is (— , gj
2 2

. 19 5 1
andradius=,—-+—--2=_|—--2=—
\/4 4 \/2 NZ)
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9. Let the equation of circle is

X2 +y?+2gx+2fy +c =0 ()
When, circle (i) passes through the origin
Then, c=0 (D)}
When, circle (i) passes through the point 2, 6).
Then, 4+ 36+ 4g+12f+0=0
= 4g +12f +40=0
= g+3f=-10 .. (iii)
When, circle (i) passes through the point (6, 2)
Then, 36+ 4+ 129 + 4f + 0=0 [from Eq. (i)]

= 12g + 41+ 40=0
= 3g+f+10=0 . (iv)
On solving Egs. (i) and (iv), we get
-5 -5
=—andf=—
9 2 2

~.Equation of circle becomes

X2 +y? —Bx-5y=0 (V)
Circle cut the x-axis.
So, put y =0in Eq. (v), we get

X2 —Bx=0=x(x-5)=0
= x=5
So, the circle cut the x-axis at point P(5, 0).
~.The length of OP =5

10. Given equation of lines are

X -2y =t ()
and x+2y=t1 ()]
On multiplying Egs. (i) and (i), we get

(x=2y)(x+2y)=t x;

= x2 — 4y? =1

(x-07 (=07 _,
1 (1/4)

which represent a hyperbola.

Here, a° =1and b? :%

~.Eccentricity €)= = 4 _N2
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and focus
=(iae,0)=[i1x‘/g,0]:(iﬁlo]
2 2
and centre = (0, 0)
11. Let A={12..,11}
n(A)=11and B={12,...,10}
nB)=10

-.Hence number of onto function
="MC, g x n(B)! x n(B)

="C,y x10!1x 10
=(11x10)x10=11Ix10
12. Let p(x)=ax? + bx + ¢ .0)
Given, constant term ‘¢’ =1
p(x)=ax? + bx + 1 (i)
Now, by given condition, p(1)=2  (remainder)
= a+b+1=2
= a+b=1 .. (iii)
and p(-1)=4  (remainder)
= a-b+1=4
= a-b=3 . (iv)

On adding Egs. (iii) and (iv), we get
2a=4=a=2form eys (iii) b =—1
On putting the values of aand b in Eq. (ii), we get
p(x)=2x% —x+1=0
(Coefficient of x)  —(-1)

~.Sumofthe roots = - — S =
(Coefficient of x<) 2

13. lim {1+(2013) _ }
e’ -1

. {1 (2013)*—1}
= lim -t
x=0 | x e’ —1

:”m{12+(2013)X—1. X }

x=>0| x X e’ —1

1 (2013 =1 X
=1lim — + lim - lim

x—0 x x—0 X x=0e* -1

=+ o0 +10g(2013)-1
=4+ oo

T‘%collegebatch.com

14. When eleven apples are distributed among a girl
and a boy, then the girl receives atleast 14
apples or the boys receives atleast 8 apples.
(by hypothesis)

15. Given, zy =2+ 3jand z, =3+ 4i
Now, we have
|z—zP+|z-2,2 =]z —2,> (etz=x+iy)

= X+ iy) =@+ 3|7 +|(x+iy)— 3+ 4i)[?

=|@+3i)— @3+ 4i))?

=[x =2)+i(y =3P +[(x = +ily - 4

=|-1-?

Sx-2P+ (-3 +(x-3+(y-4"=1+1

=  X®+4-4x+y*+9-6y

+x2+9-6x+y?+16-8y=2

= 2x2 +2y? —10x —14y + 36=0

= X2+ y? —Bx -7y +18=0

which represent a circle with centre (gé Q and

. 25 49 1
radius ,|— + — - 18 =—
V4 4 NA

16. Leta—-2d,a—d,a a+d,a+2d are in AP,
1 1 1 1 1
a-2d a-d'a'a+d a+2d

Given, middle term =1

then are in HP.

= 1:1:>a:1
a
Second term 2
and —_— =
Fourth term 1
= ><a+d=g
a—-d 1
= a=3d:>o’=% (va=1)
~.Sum of first three terms
—L+i+1=3+§+1=H
2 1 2
1-=- 1-=
3 3
cos sin L !
L _gnkt .
17. Given, P = = ‘1@ ;E
sin— cos— —_— =
2 2
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18.

19.

o 11 =1y (1 -
Now, P —P‘P—E(1 1)(1 1)

-5 (1 55
429
e =gli G )
1(0-1 -1-0
zﬁ(OH —1+oj
&l )
Also, given XZ[”\;:E]:\/EGJ
(0 40
-(773-20)-6)

Given equation is x> — x + 1=0

REREY] ., _bEAb®—dac
T o 2a
_1£iV3 _1+iJ3 1-iV3
2 2 2
1473 —1-iJ/3
= —-Xx= ,
2 2

=+ X=0-0°

Since, (o, B) are the roots of given equation.
Then, o = - and B = —-©?

L o213 4 BA018 (2013 | (L p2)2013

4026

2018 _

=-0
— _ @) — (@33
— ()7 — (1)32
=—1-1=-2

Given equation, is x + y + z=10

where, x, y and z are positive integers.

~.Required number of solutions = "°~Cj5_;

=, =?=36

22.

T‘%collegebatch.com

X2O13 1

. Let /:f1 ——— 4+ — X
-1leM(x? + cos x)  elX

2013 1

1 X 1
= ! _Le‘x‘(xz +cO0s x)dX ! LeTX‘dX

2013

Here, is an odd function

el (x? + cos x)

1 . .
and —7 s aneven function.
e

{ Ia Xk :{2J‘§f(x)dx; f(x)is even}
. 0

f(x)is odd
I=0+ 2j;e*de = 2" =27

=2(1-e™)

. Given, 0<P,Q sg

sinP +cosQ =2 ()
This equation hold only

and

when, P _I
2
and Q=0

LHS :sinP+cosQ:sing+cosO

=1+1=2=RHS
T
—+0
tan(m)ztan 2 |o@anloq
2 2 4
Given, f(x)=2"%.x +1
and g(x)=3%. x +1
Now, f{g(x)} =x
= f(3%. x+ 1) =x
= 2%3% . x+ 1 +1=x
= 60 x +2'%° 4+ 1=x
= x(1-6'%)=(1+2'%)
1+2'%

= T1°gw

Hence, fog(x) = x represent a singleton set.
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23. Iim {HX -1+ 12}
x—0 X X

B g

an

T X
21+ x 142
3

= lim (Use L-Hospital rule)
x—0
IR
21+ 0 2
24. Given
cos? 75° + cos? 45° + cos? 15° — cos? 30°
—cos? 60°

vz 22 V2 242 22

-4/

3+1—2f L1, [(3+1+28) 8 1
2 8 4 4
A 11 3 3 1.3 1
——— -t -+ —————=——-1==
o 4 2 2 4 4 4 2 2
25. Letf(®)=sin®0 + cos®o
= f(®)=(sin?0)® + (cos?0)®

=(sin®0 + cosZ9)
(sin®® + cos*6 —sin®6-cos?0)
[-a® + b% =(a+ b) (@ + b> - ab)

=1-{(sin? 6 + cos®B)* — 3sin” B-cos 0}

=1~(1 —§~4sin29-00329)

=1-S(sin20)? (.-sin2A=2sin Acos A)

(1—cos 40)

w OO\CO -b\o.)

=1—7+§cos49
8 8

f(9)=7+§~oos 40 (i)
8 8

—-1<cos 460 <1

26.

27.

T‘%collegebqtch.com

= ?3700849S7
= §—§S§+§cos4e<§ 3
8 8 8 8 8 8
= %Sf(e)ﬂ [from Eq. (i)]

So, the maximum value is 1and minimum value is
1

"
Given, z=x+ iy
z-1

Now, —— =
z—i

(x+1y)—1
(x+1y)—i
_x=N+iy ><x—/'(y— )
X+ily=1 x—i(y-1
XX =N+ixy —ix=Ny-D+yly-1
X2+ (y —1°
LY =X =y iy —xy+ Y+ x=1)
B X2+ Y2+ 1)

X2 +y -X=Yy X+y-1 )
+il— 5 ()]
XZ 4+ y? =2y +1 X“+y -2y +1

. z-1.
Given, ——is real.
zZ—i

So, its imaginary part should be zero.

. xX+y-1

I 22 o4
X<+ y -2y +1

= x+y=1

(o x®+y? =2y +120)
which represent a straight line.
Given that, a, band ¢ are in AP
o 2b=a+c
= c=2b-a ()
and equation of straight line is
ax+2by+c=0
= ax+2by+@b-a)=0
= ax-N0+bRy+2)=a-0+b-0
On comparing, we get
X—-1=0=>x=1
2y+2=0
= y=-1

and

Hence, the required fixed point is (1, = 1).
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28. Given equation is For intersection point of both curve put y = x,we
2x% + 5xy —12y°> =0 () get R
= 2x% + 8xy — 3xy —12y2 =0 9 o5
= 2X(x + 4y) = 3y(x + 4y)=0 » 9x25 (15)°
= (x+ 4y)@x = 3y)=0 - ST :(Zj
X+ 4y=0and2x -3y =0 15 15

x=t—andy=42—

which represent a pair of straight lines. = 4 y 4
: N 2 2 _

Compair Eq. (i) with ax® + 2hxy + by =0 - Intersetion points P (LS E)

wegeta=2andb=-12 4 4

: a+b#0 and Q(ﬁﬁ)
So, lines are not perpendicular to each other. 4 4
Hence, it is a pair of non-perpendicular Since, PQ is major axis, then its length
intersecting straight lines. :2\/5.175 _15
29. Given equaitson of circle is 4 V2
3x? +3y? —9x + 6y +5=0 and length of minor axis is % (given)
2 2 5
-3 +2y+—-=0
- Ty X y+3 i.e.,l\/lajora><is,2a:1—5:>a:1—5
3 2 22
Cent =|=,-1
ente (2 ' ) and minor axis, 2b = S Lp=>
2 242
and radius = % +1- g .Eccentricity of an ellipse
2 42 2
RN - == ()
12 2\73 a @
We know that, centre of the circle is the mid-point - e [1)2 _|8_ 22
of the diameter. 3 9 9
Lives one and of point of dianetev in (1, 2) Let the 31. lim xsine™*
other end point of diameter is (h, k). " x=0
2 2 2
- 1+h_3 =-0xsinE™)=-0xsin(0)=0
2 2 = 0 x (a finite number between —1to +1)
= 1+h=3 =0 (- —1<sinx £1)
= h=2 < LHL =RHL
T a1 XY Ay
and 2+k 1 i@o xsinfe " ") exist and equal to 0
° [ 1
= 2+k=-2 32.1000| ——x—— 4 4 g1
L1><2 2x3 3x4 999><1000J
= k=-4
So, the other end point is 2, - 4). =1000 {(1 - 1) + (1 - 1) + (1 - 1)
30. Given equation of hyperbola and line are 2 Z 8 4
RN - ( 1 1 jT
— —<—="1and y = x respectively. T 1900
g o5 y pectively 999 1000 |
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—1000 (1 1 ) 35. Given equation is, xZ + ax + b=0, (b # 0)
1000 .
its roots are a and B.
999 .
:1000X1OOO Then, sumofroots=a +p = -a ..
=999 Product of roots =a.-B=b (i)
[1 0 0} Now,
33. Given,/={0 1 0 1 ( 1) (OH'B)
o—-—|+|B-—|=@+P)—-| ——
0 0 1 ( B) P o @+p) of
1 0 O (-a) . .
and P=[0 -1 0 =-a-—= [from Eqgs.(i) and (ii)]
0 0 -2 .
The characteristic equation of P is sTat o= B( ~b) -++(il)
|P—M =0 q 1 1 1
= 0 -1-A 0 |=0 1
0 0 —2-A :b+5—2 [from Eq. (ii)] ~.(iv)
=  (1-M){0+M)C+1)}r=0 1, ] ,
= 1-A%)2+1)=0 =5(b —2b+1>=5(b—1)
2 3_
= 2=2A"+L -A7=0 . Required of quadratic equation whose roots
= A +2)-n-2=0 are(a—l)and(ﬁ—lj is
We know that, Caylay Hamilton theorem states B o
that ‘Every square matrix satisfy its characteristic 5 1 1
equation’. X ye-g B

P?+2P? -P-2/=0

=> P3+2P? =P +2 +{(a—;)(ﬁ—;j}=o

34. Let On putting the values from Egs. (i) and (i), we get
1+ a - b 2ab -2b , a 1 »
A=| 2ab 1-a% + b? 2a X —5(1—b)x+5(b—1) =0
2b —2a 1-a% - b? = bx’+ab-x+b-1=0b=%0
Apply C; —» C; —bCs andC, — aCs + C, 36. Given,
14 22 — b2 4+ 9b2 oab — 2ab _oh In ellipse the distance between the foci
A= oab — 2ab 1_g? 4+ b2 402 22 = Ler;gth of the latusrectum
ob—b+a’b+b® —2a+a-a’-ab® 1-a°>-b? = oge = 20~
1+ a®+ b 0 -2b , , b2 .
= 0 (+a%+b%) 25 = ae=b :eza—z ()
b(1+a + b?) —a(l+a®+b%) (1-a°-b?) , b2
=1-=
10 -2b © Z
=(1+a°>+b2?0 1 ?_;a , - e?=1-¢ [from Eq. (i)]
b —-a (1-a" -b°) °
= e“+e-1=0
=(1+a®+ b2 {(1-a° —b? +2a°) + 2b%} 1+ fT7 4
=(1+a&° + b?P (1+&° + b%)=(1+ a° + b?)° = e=—7
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(by quadratic formula) - 22r2 =1
1+ /5 L

= €= re=— ii from E

2 = 0 (i) [from Eq. (i)]

- . _ a5 _[52¢,2\51/2

N e:‘ﬁ 1 16 >0) -~ Lastterm =ar® = [a2(r?)°]

2 |' 1 -|1/2

.let  S;=x®+y®-6x-8=0 =L 07 [from Egs. (i) and (ii)]

and S,=x?+y?-6=0 ( ] ]1/2 1
Now, the equation of the circle passing through ~\10* 100

the point (1, 1) and the point of intersection of Sy
andS, is
S;+AS,=0
= (XP+y?-6x-8+A(x°+y?-6)=0
= (+A)x%+(1+A)y* -6x
-b c -

+(-8-61)=0...() Oc+]3=?and(x[3=g (D)
Since, Eq. (i) passes through the point (1, 1).
- Put x =1,y =1in Eq. (i), we get

40. Given that, (o, ) are roots of the quadratic
equation
ax®+bx+c=0
and 3b% =16ac (i)

From Eq. (i), we get

3b-b=16-a-c
(1+A)+(1+A)-6+(-8-6L)=0 b2 c
N 4 -12=0 = 3(7) =16(7) (divide by a°)
a a
= h=-3 = 3(a + B =16ap [from Eq. (ii)]
On putting the value of ‘A’ in Eq. (i), we get 5 5
5 5 =30° + 3B + 6ap =160p
—-2x° =2y —-6x+10=0 5 5
= x> +y?+3x-5=0 - 8o +3p" =100p
. The distance from the point (-1,2) of the line = ( ) ( j—10
which passes through 2, —3) o
5 5 Let — =X
=Je+1? +(-3-2) B
=1l9+25=m<8 ThenY 3x+§:10
X

Given thgt, the distance between the point (-1, 2) N 32 —10x + 3=0

and the line is 8. ,

But the maximum distance of the line passing = 3" -9 -x+3=0

through (2, — 3) from (-1, 2)is +/34. So, there is no = 3x(x —3)—1x—3)=0

such line possible. = (x=3)(Bx-1=0
- 1 o 1

. Let the six terms of GP are X=-— 3=>—=—3
a a a s _ 5 3 p 3
o panana B=3aora=3p
Now, according to the question 41. Let the relation defined as
_ _p- ;
2.8 8 arar ar® =1000 R={(AB)|B=P"AP} ()
e For reflexive, ~ A=/""Al
6 _ 103 22 — .
= a =(10)=a" =10 () - (A AR
Also, given fourth term =ar =1 - Ris reflexive
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42.

For symmetric

Let (A B)eR
" B=P7'AP

= PB=AP = PBP'= A
= A=(PTY'BPT

= (B, A) € R = R is symmetric.
For transitive
Let (AB)eRB,C)eR
A=P'BPand B=Q7'CQ
= A=PQ'cQrP=@QP)'C@P)
= (AC)eR
=  Ristransitive.
Since, R is reflexive, symmetric and transitive.
So, R is an equivalence relation.
Let the given relation defined as
R={(ab)|sina+cos®b =1}
For reflexive, sin® a + cosa =1
(- sin?0 +cos?0=1,Y0 eR)
= R.=>@aeR
=  Risreflexive.
For symmetric, sin®a+ cos®b =1

= 1-cos’a+1-sin®h=1
= sin®b + cos®a=1
= bRa

Hence, R is symmetric.
For transitive

LetaRb, bRc
= sin®a+cos®bh=1 ()
and sin? b + cos?c =1 )

On adding Egs. (i) and (ii), we get
sin® a + (sin® b + cos? b) + cos®c =2
= sina+cos’c +1=2
= sina+ cos?c =1
Hence, R is transitive also.
Therefore, relation R is an equivalence relation.
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43. Givencurveis, x® + 4xy + 8y° =64  ...()

On differentiating w.r.t x, we get
2x+4(y+ xd—yj+16yd—y:0
ax ax

= 2x+4y+(4x+16y)d—y=0
ax

dl:_ (x +2y)

= =/
ax 2(x + 4y)

Since, tangent are parallel to x-axis only.
dy

ie., =0
ax
= —Mzo = x+2y=0
2(x + 4y)

... (i)

Now, on putting the valus of x from Egs. (i) in

(i), we get
4y? —8y? + 8y2 =64
= y? =16
= y=14
From Eq. (ii)
When y=4x=-
and when y=—4x=8

Hence required points are (— 8, 4)and (8, — 4)
44. Given,
x3 = 3x + 2, X <2
f)=4 5 2
X =6X"+9Xx+2 x22
LHL
=f@-0)=lim @-h?>-3R-h)+2
h—0
=2 -6+2=8-6+2=4
RHL=f@2 + 0)= lim @+ h)® -6@2 + hY
h—0
+9@+h)+2
=2P -62F +9Q)+2
=8-24+18+2=4
LHL = RHL

lim f(x)exist
X—2

and fR)=@)°-6@RF +9@)+2
=8-24+18+2=4
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LHL =RHL =1@2)
So, f(x)is continuous at x =2

CORUE s
Lf2)=3@F -3=12-3=9
and Rf(2)=32F -122)+ 9
=12-24+9=-3
L 2)#Rf’ ()

~.f(x)is not differentiable at x =2

Hence, f is continuous but not differentiable at
X =2.

45, Given,

/ /
/=Jm 4(tan”” X)dx + lfn ®tan" " (ij ax
0 270 2

In second integral, putt = g =dx =2dt

= Also, when x =0thent =0,
When x=n /2, thent =n/4

/4 /4
Then, /:f: (tan” "1 x)dx + J;t tan

/4
lzf tan™ 1
0

"t gt

/4
X -ax +I tan” =" x dx

£ [T ax = [ fy)oh
= I (tan”* ' x + tan” = x) dx
= =In/4 tan X + 1)dx
= /—I;t/4 tan” " x (sec®x)dx

Put t =tanx
=  dt =sec®xadx

Also, when x =0, thent =0
when x=m/4 thent =1

P

Mfﬁ

/—jt” ot =

1000

46. Iim Z

X—> o0

=lim {—x+x2=x3+ x*+ ...+ x990

X—> o
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I
3
T
=

. (_ X)1OOO -1 ) X1001 —x
= |lm —
X—> e (=x-1) X=X+ 1

Il
§

47. Given
f©)=(1+sin?0) (2 —sin® )
=2+2sin?6 —sin?6 —sin* 6
=—sin"0 +sin®0 +2

—(sin*® —sin?6 —2)

—{sin49—sin29+1—g}
4 4

= —fSSinZe—ls1
2 2 2
2
= 0 (sin (9—1 Sl
2 4
S
= OZ—(sinze f) > —
4
2
= g29—(sin26 )29—1
4" 4 4 4
= 231‘(6)3% [ from Eq. (i)]

48. Given function is, f(x) =e*(x — 2)°
= fx)=e‘(x-27+2(x-2)e"
=e*(x —2)(x -2+ 2)=x(x —2)e”*

Now, sign scheme of " (x) is
c N s

So, f is increasing in (-, 0) and (2,
decreasing in (0, 2).

o) and

49. Let the number of terms,n =2m

Now, by condition
Largest coefficient in (1+ x)" _1
Second largest coefficient in (1+ x)” 10

(given)
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50.

51.

2m
= 2m Cm :ﬂ
Cn-1 10
- (m—1)!(m+1)!:ﬂ
m!m! 10
- im(m—1)!(m+1)m!:ﬂ
m m!m! 10
m+1mtm! 11
= = —
m mtm! 10
= 10m+10=11Tm= m=10

. n=20
Hence, total number of term
=n+1=20+1=21
Let the tine number is in AP are
(@-2d),(a-d),a@+d) (@a+2d)
where, d # 0
Given, 1st, 3rd and 4th terms are in GP.

= a®=@-2d)@a+d)

= a’ =a’ —2ad +ad —-2d?

= 202 +ad =0=d@d +a)=0
d=0

a+2d =0 = a=-2d
Hence, terms are
-4d,-3d,-2d,-d,0
. The fifth term is always 0.
Given that,

1
f(X) :e(x)x, x>0

Taking log on both sides, we get

| =

log +(x)=(x)*=g(x) (say) ~ ...()
Here, g(x)= XX
= log g(x) = % log x
On differentiating w.r.t. x, we get
; ) x-% —log x
%'Q (x)= ez

:(1 —log x)
2
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5-2)
= g (x)=x\* (1-log x)
For maximum or minimum of g(x) put
g x)=0
5-2)
= XX (1-logx)=0
= logx =1=loge
= X=e
and 9" (X)|x=e >0

S0, g(x)is minimum at x =e

~.g(x)increasesin(0,e)and decreasesin (e, ), it
will be minimum at either 2 or 5
1 1

+.22 >55 = Minimum value of 7‘(><):e(5)g
52. Given,
fx)=2|x =1 +|x =2|
2x-10)-(x-2), x<1
= f(X)=<42x-1)-(x-2),1<x<2
2x =)+ (x—-2),x 22
—3X + 4, X <1
= f(x)= X, 1<x<2
3x — 4, X=>2
-3 x <1
ff(x)=<4 1 1<x<2
3 x=2
So, f(x)will be minimum at x =1
and the minimum value is 1.
53. Given series is,
1 25 1 25 1 25
ot 1+ 2
1x2 2x3 3x4
1 25
+...+ C
26x27

IOXG + x)%dx = _[ ;[25C0 + 2Cyx
+ BC,x% + ..+ PCpsx®]dx
Onintegrating w.r.t. x, taking limits O to x, we get
[+ T
26

0

26 T

f 2 3
= BCox + B0, X+ 20, X 4 B0, X
| 2 3 % |,
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=5C,x + %C -X—2+ + %C x2
0 e 25" 5
Again, integrating w.r.t. x, taking limits 0 to 1, we
get

1 ;[1 + X — 1ok

2 X3
Z_+ %, +..+%C
x 3

27
i 27_1_i :12500+ L .2‘5c1
26 |27 27 2 2x3

1 25 1 25

w2 toa
X

1x2
27728
26 %27

+ ...+ o5

26x27
54. Giventhat, P, Q and R are angles of an isosceles

triangle and £P =g

Q

R:%('.-P+Q+R=180°)

PP .
Now, cosg—/sm5 + (cos @ +isinQ)

(cos R —isinR)
+ (cos P —isin P)(cos Q —isinQ)
(cos R—isinR)

P\3
_iZ ) . ) ) .
:[e 3] +e’QAe"R+e"pe"Q~e"H

(- cos® +ising=e’)

=e—/P+e/(O—R) +e—i(P+Q+R)
: ; ; T T
ze—/n/2+e/(0)+e—m Q=R==P=2
( 5P=3)
=—i+1+(=N)=—i
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55. Let the function, f(x) = &

56.

57.

Which define inf : R — R and injective also.
Now, we have

fF(y)=F(x +y)
kx.aky —a k(x+y)

K(x+y)

= a

= P K(x+y)

f(x), f(y)and f(z) are in GP
fyy =f(x)-1(2)

kz

=a

= a? =g .4

- eZky :ek(x+z)

On comparing, we get
2ky =k(x+2) = 2y=x+2
= X, yand zare in AP.

Let/ =j2eX(|oge X+ X—H)o’x
1 X
2 x x_ €
= lzj e”-log, X +e” + — |dx
1 X

2y 2 2%
= /—Le Iogede+Ledx+L7dx
2
= I:Lexloge><cl><+[ex]12+[exloge)<]12

2
—L e”log, xax
= I=@E?-e")+(?log,2-0)
=e®(1+log, 2)-e

Given equation is

1 X+ 1 >
—lo +logg(x + 5)° =1
5 9@(}(4_5) 9ol )

1 1 X+ 1 1 °
—-|——|lo + —lo + 5" =1
2 (1/2) 93(“5) 5'09(x +9)

( Ioga,, b= %Ioga bj

2 X+1 1
—lo +—-2logs(x+5)=log, 3
= 5 93(X+5j > 9s( ) J3

X +1
I : 51 =l 3
= 093{(X+5(X+ ))} 093
(- logm+logn=Ilogmn andlog,n="1
= x+10)=3 = x=2

So, only one solution is possible.
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58.

59.

Given,
P=1+L+ ! + ...
2x2 3x2°
and Q= ! + ! + ! +
1x2 3x4 5x%x6
1 p) 3
Now, B=(1/2) +(1/2) +(1/2) + ...
2 1 2 3
1 ° 3
N _p/zz_(ﬂ) _(r2p 2P
1 3
1
= —P/2=Ioge(1—§)
= —E—Io 1
5 %5
= P =2log, 2 ()
Now,Q=(1—1)+(1—1)+(1—1)+...
2 3 4 5 6
= Q-=log, 2 (D)}
Now, from Egs. (i) and (i), we get
P=2Q
Given equation of parabola is
y:x2—4x+5
= y=(x—2F +1
= (x—2F =(y -1 ()
and equation of line is
y=x+1
= X—y=-1 ... (i)
y
(a5
(©, 5)
P
(1.2 _ |
, n A @
X < + X
(1,0) (2,0
Y
On putting the value of (y — 1) from Egs. (ii) in (i),
we get
(x-2F=x = x®+4-4x=x
= x2 =5x+4=0

= X°—4x—x+4=0
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= X(x=4)-1(x-4)=0
= x=Nx-4=00rx=14
then fromis (i) y=2,5

. Required area = L4{(x +1) = (x2 — 4x + 5)} dx
3 2 4

=J-4(—><2 + 5x—4)dx=ri+5i—4x]

| R

=r—%+40—16+1—§+4—|
|3 3 277

:(—21—§+28):g
2 2
60. Given,
f(x)=sinx + 2cos® x, x € FE, 3]
L4 )
" (x)=cos x — 4C0s X-Sin x
and "' (x)=-sinx — 4cos 2x
For maximum or minimum of f(x)

Put f"(x)=0
= Ccosx—4cos x-sinx=0
= cos x(1-4sinx)=0
= Cos><=O=Cosgandsinx¢%r

B [n 3n] o
. XGLZ,TJ: X_E

Now, f” (Ej = —sinE —4coS T
2 2

=—1+4=3>0(min)
So, f(x)is minimum at x =g

and its minimum value is
T

f(—) =sinZ +2c0s2E=1-2x0=1

2 2 2

61. Total sample space, n(S)=4°-2% and total
number of favourable cases

nE)=(CC,-3+ 2C,- 1)+ 1

.. Required probability = niE)
neS)
_3C,-3+%C;-1+1_3-3+2+1
- 43.02 !
123
T 644 64
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62.

63.

Given differential equation is

2
(y2+2x)gl:y: 05(:()/"'2)(]
X

ay y
ax 2X
= —=y+—
ay y
I S S
ay vy
IF = Jf; __2logy _ .2 _ 1
=e =e =y 7
. Complete solution is
jy —ady+C
)’
= %—j—+C=Iogey+C
y y
= x=y?log, y + Cy? ()

At + x =1, y =1then from Eq. (i), we get
1=0+C=C=1
. From Eq. (i), we get
x =y?(Ioge y +1)
Which is the required solution.
Let the general equation of tangent.

Which passes through the point (x, y)is
dy

Y - X —X
(Y-y)= o ( )
dy ay .
= Y-y=X=+*-x=
y ax de 0

for length of Y-intercept, put X =0in Eq. (i), wi
get

ay
Y—y=—x—2>
y de
ay .
Y=y—-x— (i
= y=x— (ii)

Now,according to the guestion

Y-intercept = 3 x ordinate of the point of contact
dy
= -x—=3
y o Y
dy
= -X—==2
ax y
= j dy = —J 20k (on integrating)
y X

64.

65.
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= logy =-2log x +log C
= logy +logx?=logC
= yx2 =C,where C is a constant.

Given differential equation is

oo

= = Y ==—- (i)
y ysin(— y sin(ij
y
. X
On putting V=— = X=v
y
= dX—v1+y—|nEq (i), we get
dy
av 1
VHy—=V—-——
ay sinv
av 1
= y—=—-—
dy sinv
= —jsin vd\/:Jd—y (on integrating)
y
= cosv=Ilogy+C
= cos[i):logy+c ()
y
Given atx—% =1then from Eq. (i)
= COS[E) log(
1 a(l)

-

On putting the value of C in Eq. (i), we get
cos[ﬁ) =log, y + s
y T2

Which is the required solution. So no option is
correct.

Given lines are
X+y=4andx—y=2
On solving these lines, we get
x=8andy=1

Now, the equation of line which passes through
the intersection point (3, 1) having slope
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66.

—tan [ 3)is (v o= S (x -
6 =tan (4)@ (v 1)_4(x 3)

= 4y —4=3x-9
= 3x -4y =5 ()
Now for the intersection point of the line (i) with
parabola y? = 4(x — 3). Puty:(sx 5 ,
(3x — 5
then we get BETEE =4(x -3
= 9x? + 25 — 30x = 64x — 192
= 9 —94x +217=0
- 94+ ,/8836-7812 94+ /1024
- 18 - 18
94+ 32 126 62
= = - —_—
18 18 18
= X4 E 7
3
and Xy = 31
|M—ﬁ|‘7—4"

Given, sin® 0 + 3cos§ =2

1-c0s°6 + 3c0s0 =2

=
= c0s?0 —3c0s0+1=0
= cose— V9 byquadratlcformula)
= Cose— f
Here,cose—i

[-.-cose¢?ﬁ2\/5—1Scoses1J
and secb = 2 ><3J”/5

3-45" 3-4/5

23++/5) 3+45

4 2

Now, cos® 8 + sec’0 = (cos 6 + sech)

(cos?® 6 + sec?® — cos 0-sech)

67.

68.
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:(3—«/5+3+ \/5]
2

{(cos 0 +seco)’ — 3cos 0-sech}

=3{(8"-3=309-3=
Let/ = j :://22

7

. n/2
[sin x-cos x]dx:f
-mn/2

3x6=18

Bsian}

ax

-7 O + 7
Vy’
Put 0 =2x =db =2dx
Also,when x=-m/2, then®=-
when = g then6=m
Then, f |_fsme
.
=3[ v [ox]
0 T
=—[-X +0=-—
2[ e 5
Given,
1 1 1
=1+ + + +
2x1l 4x2! 8x3!
1 2 3
N x=1+(1/2) +(1/2) +(1/2) .
1! 2! 3!
= x=e"?=x%=¢e ()
2 4 6
and y=1+— XX
120 3!
231 2\2 2,3
Lo KO OF )
1l 21 3!
2 .
= y=e~ =¢e° [from Eq. ()]

Taking log on both sides, we get
log, y =e
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2 -2 -
69. Given,P=|-1 3 4

1 2 -

2 2 42 -2 -
P2=pP.P=|-1 3 4|-1 3 4
1 -2 31 2 -

4+42-4 -4-6+8 -8-8+12
=|-2-3+4 2+9-8 4+12-12

2+2-3 -2-6+6 -4-8+9
2 2 -4
=|-1 3 4|=P
1 -2 -3
pPt=pP2=p
= P*=pP?=p
70. Given infinite series is
12+22+12+22+32
3! 4|
P+2% 4+ 3P+ 4
+—
51
2 2 2 2 2
nthterm,tn=1 +2°4+ 3 + 4+ +(r+1)
(r+2)!
n 42 2 2 2
Now,SﬂzZt,,=21 +2°+ 3+ .+ (r+ )
p (r+2)!
_i(r+1)(r+2)(2n+3)
o 6(r+2)!

nin+1)@n+1)]

;{2e +3e -1}

;
=—{2 +3e -3
6{ }
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/3(sin x —
71, Let) = [V/0SiNX = xC0S %)
n/6  X(X 4 sinX)
/3 inx)—
- (" (X +sinx) xl(1+cosx)dx
/6 X(X + sin x)
1311
N In +cgsx o
n/6( X X +sinx

n/31+ COS X
I =Tlo Xn/3_ ———.ax
= [log xIz /s J.nlﬁx+Sir1X
putt =x +sinx .
{d C i1+ cos lInd term
rn \/g
N =(Iog——|09 ) IE ? 7
(Ll t
6 2
(z,43)
= I=log2-[logt];? 12
(a 3)
- /—|092—|—|Og £+ﬁ _Iog(n+1j1
{ 3 2 6 ZJ
o1 + 3V3
= [=log2-log| ————
T+ 3

m
( log m—1log n =log —)
n

_ 2(n + 3)
21 + 33
_ 2n + 6
21 + 3\/5
72. Given, f(x) ,x>0andline y =x
y
A
y=X
~ \y:x2/3
X o) X
x=1 x=8
v
Required area A I x?%) dx
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-t

=32Xg_wzg+i

5 10 5 10
_128+1 129
10 10

73. Given function is

=X 2x +1 _ 2 +1
X2 =1 x| x?-1
( ]
= 721 +1}>3 (o x>1)
1——
( ij
f(x)>3
74. Equation of parabola is
y? = dax . (i)
y
-a, 2g P(a, 2
Q ( I)I (a, 2a)
X X
0 F(a, 0)
x=-a
directrix
y

Let the parametric coordinate of point P on the
parabola is (g, 2a).
Now, QF =223,

PQ =2aand PF =2a

we observe that, QF? = PQ? + PF?

= 8a°=4a° + 4a° =8a°

So, AQPF form aright angle isoceles triangle.
In which,ZPQF = ZPFQ

= tan ZPQF =tan ZPFQ
tan ZPQF

= - = = =
tan ZPFQ
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75. Given function is

76.

F(x)= dt,0<x<2n

jx cost

0(1+t2)
On differentiation w.r.t. x., (apply Leibnitz rule)
F ()= COoS X _ COs X

= = ,where (1+ x3)>0
1+ x° 14 x° ( )

Here,cos x >0 = x e(O,g) u(?’z—n,an

andcos x < 0= x e(£,3—n)
2 2

So, Fis increasing in (O, g) and (S?R Qn) and
o (n 311)
decreasing in| —, —
2 2

Radius (r)= perpendicular distance on line
4x + 3y =12 from centre

Y
{
©,n &
X" \ X
Ol (r,0) Y<3y12
v
|4r + 3r —12]
= [=
J16+9
= [7r —12| =5r
= 7r=12=x5r
2r=12=r=6
and 12r=12=r=1

(i) When centre is (1,1) and radius is 1, then
equation of circle is

X=12+(y =17 =1
= X2+ y?—2x -2y +1=0

(i) When centre is (6,6) and radius is 2, then
equation of circle is

(x—6fF +(y-67°=36
= X +y? —12x -12y + 36=0
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77.

78.

Equation of parabola is y? = x and line y = mx
For intersection point of both curves put x = y?,
we get

y=my?=y(my-1=0

= y=0ory= a
m
Then, x:Oorx:i2
m
-~.Intersection points are (0, 0)and P (iz i)
m< m
1% y =mx
P y2 = x
(i , L
m2 m
X 0 X
0,0
Y

~.Required area

uml(y s A
=[ ==V = Z=- %
o \m 2m 3O
:‘ 1 — 1 ‘:‘ 1 ‘:i (given)
lom®  3m®| " |em®| 48
= %=i‘i=>m3=i8
6m 48
Now, if m? =8
= m*=@2° =m=2
I m®=-8
= mi=(2=>m=-2
Given equation is
X2 —bx+c=0 ..
and roots are sino and cos o
Also sina +cosa=b (D)}
and sina-cosa =cC (1D}

sin o + cos?a = (sino. + cos a )
—2sino-cos o

= 1=b°-2c, [from Egs. (i) and {iii)]
—J1+1<(sina +cosa) < 41+ 1

=  2<b<i2 [ from Eq. (ii)]

79.

80.
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and2sino.-cos o = x2¢ [from Eq. (iii)]
= sin2a =2c¢ (- —1<sin2a <1)

1

= 2c <1 = CSE

Given system of equations is
X+y+z=0
ox+PBy+vyz=0
a’x + PPy +7°z=0

11 1]
The coefficient matrix, A=| o« B yJ
0(2 [32 ,YZ
1 1 1
Now, |Al={a B y|=@-B)B-7(-a)
0(2 52 ,YZ

() The system of equations has a unique
solution, if o, B and v are distinct

ie., |Al#0

(i) The system of equations has infinite number

of solutions, if any two of o, Band y are
equal.
ie., |Al=0
we know that,

if f(-x)=7(x), then function is even and if
f(-=x) = —f(x), then function is odd.

(a) f(x) = x3sin x
f(=x) = (=x)* sin(=x)
=—-x3(=sinx)
=x3sinx =f(x)
So, f(x)is even.
(b) f(x) = x2cos x
f(—x) = (~x)? cos(-x) = x? cos x = f(x)
So, f(x)is even.
(©) f(x)=e*x®sin x
f(=x) =e ~X(=x)® sin(—x)
=e *x3sinx #f(x)
. f(x)is not even.
(d) f(x)=x—[x]
f(=x) = (=x) = [-x] # ()
. f(x)is not even.
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