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UGEE 2020 MEMORY BASED PAPER

UGEE 2020 Paper Pattern
PAPER No. of Que | Time Marking Total Marks Negative Marking Jl
UGEE 2020 100 3hr 150
SUPR 50 1hr +1 50 0
REAP 50 2hr +2 100 -0.5
TIME : 3 HRS TOTAL MARKS : 150
1. A Sample taken by a chemist has 500 gm 5. A question on K, L, M, N shells.

3.

of CaCOz dissolved in an aqueous
solution of 500 ml, what will be the
molarity of the solution which will be
prepared?
A. 5M
B. 10M
C. 15M
D. 20M

Approximately how much portion of
Bohr's Atomic Model is vacant?

A. 9999 %

B. 99.9 %

C. 99.9999 %

D. 99 %

If 2p orbital has n =2 and has capacity of
6 electrons then the shell having slightly
higher energy than 3p is?

A.2p

B.3d

C. 35

D. 4s

If displacement Vs Time Graph is as
follows. Predict other nature of the
same motion.

Few graphs of v-t were provided in the options.

IfK, L, M, N shells of an atom are full
then the total number of electrons in
that atom are?

A. 60

B. 18

€. '50

D. 36
Ratio of masses of 2 bodies are 1:1 and
the ratio of time period is 1:8 then
calculate the ratio of the length of their
semi major axes respectively.
A 1:4
B.1:2
.18
D 1:12

. As per Einstein’s energy equation

E=mc?, find the statement which is
incorrect.
A. Mass disappears to reappear as
energy
B. Energy disappears to reappear as
mass
C. Mass and energy are two
different forms of the same entity
D. Mass and energy cannot be
related to each other

. A packed vessel has monatomic gas

which was later converted to diatomic
gas by a special instrument. What would
be its Cy and degree of Freedom?

1.5R, 3

2.5R,5

3.5R, 7

7R, 7

onwp
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9, Find the coordination number of the
two shaded

spheres? ®-- i
§ , {
c. 12 ‘;‘*_f“f.‘x
D. 4

10.You have a cube of 10 faces where
probability for outcome as 3 is 3/10 and
probability for outcome 1, 5, 7, 9 are
1/10,1/10,1/10, 12/10 respectively, if
the cube has all printed numbers less
than 10 then find the probability of
getting an even number on the cube?
A.7/20
B.1/4
c.1/8
D.1/16

11.Find number of solutions of 2* + 5% - 3x =
4x7
A0
B.1
€2
D. None of the above

12.A solid cylinder is set freely from an
inclined plane of height 1.2 m. Find ratio
of rotational to translational kinetic
energy at the bottom?

A 1:2
B.2:1
C.1:4
D.4:1

13.Identify monomer/polymer out of the
following?
A. Ethanol
B. Ethylene
C. Aniline
D. Acetylene

14.What is the size of a gamma wavelength

in comparison to the size of an atom?
Gamma wavelength is shorter
Gamma wavelength is longer
Both have almost same sizes
None of the above

Domp
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15.1f], m, n are the direction ratios of a line,
wherel +m+n=0&12+m?2-n2=0
then find the angles between the lines?
A.30
B. 45
G5
D. 90

16.Variance for a particular set of
observation is 64. What is the Standard
Deviation (SD)?

17.An electromagnetic wave travels in -}"
direction, what could be the direction of
Electric and Magnetic Field?
A Pk
B. K
DRI
D. 1, -k"

18.1f frequency of harmonic oscillation gets
twice then find change in mass of the
body?
A M
B.M/4
C.3M/4
D.5M/4

19.Parallel beam of light is focused on a
convex lens. Predict the Ray’s
behaviour?

A. Pass through 2rd Center of
Curvature.

B. Pass through 15t Center of Curvature.

C. Pass through 274 Focus.

D. Pass through 1st Focus.

20.Which of the given relations is correct?
A. U= EoBo?
B. U=Bo2/2V,
C. BothA,B
D. None of these
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27.From a pack of cards, 2 cards are

21.A spring with spring constant k = 10 has

a natural length of 5m and after
elongation the final length is 20m. Find
the spring force.

A. 100N

B. 150N

C. 200N

D. 50N

22.Ba0z, an oxide of Barium can be

classified under which of the following
category?

Peroxide

Dioxide

None of These

Superoxide

oowmp

23.Identify the incorrect reaction of Cs

(Caesium) from the following options:
Cs + H20 = CsOH + Hz

Cs + 02=Csz20

Cs + Clz = CsCl2

Cs (HCO3)2 (Heat) = CsCO3 + CO2
+ H20

oows>

24.Consider an elastic string on which a

wave has been generated. Comment
upon the nature of the wave that would
be produced.

A. Transverse Wave.

B. Longitudinal Wave.

C. Travelling Wave.

D. Sound Wave.

25.Find the false statement. (U is spring

energy / Work Done by Spring)
A. U oo Spring Constant (K)

B. U o Elongation x

C. U oo Elongation? or x?

D. U oo 1/ Elongation

26.Calculate the energy density of a hollow

sphere?
A. U=KkQ?/2R
B. U=kQ%/R

C. U=kQ?/4R
D. None of These

chosen, find the probability that at least
one is not a numbered card?

A %

B. 1/7

C. 31/240(11)

D. 1/10

28.1f z is a complex number, then w is

defined as w = (1-iz)/(z+1) then?
A. wis areal number

B. wis an imaginary number

C. wis not defined

D. None of the above

29.Two identical bodies of mass 2 kg each,

one is at rest and the other is moving
with a speed of 10 m/s. Suddenly one
collides with the other and finally they
stick to each other. Find the loss in
kinetic energy.

A. 50]

B. 40]

C. 100j

D. 25]

30.Potential of a body is defined as 4x2 -3y3.

Where x, y are perpendicular direction
vectors. Find the expression of the
electric field.

A. 8x

B. -9y?

C. 8x-9y?2
D. 4x2 - 3y3

31.Direct question based on MOT.

Find the paramagnetic species among
the following:

CN-

NO*

CO

Oz~

o wp

32.Which of the following options is

correct?

Bond Angle: NCI3 > NF3
Reactivity: I>Br>CI>F
Boiling point: H25>H20
Size: Ne>Li

ocowmp»



33.As per the structure of atom it is known
that energy is inversely proportional to
square of n i.e, the shell number. Then
find the maximum wavelength in the
following transitions (E a -1/n?)?
A. E1-E2
B. E2-E3
C. E1-E3
D. E1-E4

34.1n a Triangle with angles of A, B, C,
[CosA CosB Cos(C] is always greater
than?

A 0O

B. %

(o7 ¢

Do =142

35.The variation of potential is given as 8x
+ bx. Trace the motion of the body
following this variation where b is a
constant.

Increasing acceleration

Decreasing acceleration

Constant acceleration

No acceleration

oo wp

36.The direction vector of a pointis (2, 1,
3) where a force (1, 2, 1) is applied.
Calculate torque about the point P?

A. -5,1,3
B. -5,2,8
C. -4,1,3
D 512

37.In harmonic oscillation, if mass is
reduced to one fourth of the original

mass, then the final frequency is __if the

original frequency is F?
A F
B. 2F
G 3F
D. 4F

38. Sin'1 1/v/3 + cos 1V (2/3) =2
Tan 132

Tan-12

Tan -1 v2

Tan -1 2+/2

Cowp
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39, Like pair of charges are placed at the
opposite corners of a square and a small
dipole of length d is placed at the center
what will happen if d is increased/
decreased?

A. Unstable equilibrium will be
achieved

B. Equilibrium will be achieved

C. Dipole moment will increase

D. Dipole moment will decrease

40.The Input voltage and currentare 10V,
50A whereas Output Voltage and
Current are 5V, 15A. Find the efficiency
of the transformer.

4/10

3/10

4/20

3/20

oowmp

41.119C33 is divided by 5 then remainder is

OOowr|
wWNR o

42.1f A -> B is a tautology always then
select the correct statement.
A. A ->!Bis Continuous function
B. A -> B is not tautology always.
C. !A->can be tautology/
contradiction both.
D. A ->B is tautology always.

43.Select which one among the following is
a bijective function with domain of [2,
Infinity)?

tan x? - sec x?

sinx + cosx

t+ 1/t

None of These.

Do

44.Select the false statement:
A. effective no. of atoms in BCC is 2
B. effective no. of atoms in FCC is 4
C. effective no. of atoms in primitive
unit cellis 1
D. all statements are wrong



45.1n a Parabola y? = 4x, find the locus of
the midpoint of line joining origin to any
point on the curve?

A y?2=2x
B. y2=%
C. x2=2y
D. x2=y
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50.The General term of a sequence is given
by tn = n2 +2n +3, Find the summation of
tnfrom n =1 to n=107?
A. 425
B. 525
C. 625
D ‘725

46.1F Tn = 27, In (3), then find the exact
relation?
A. Tn=4Twm1
B. Tn= 3T(n-1}
C. Tn=Twm1n
D. Ta= 2T(n-1}

47.Which of the following represent the
correct combination of oxidation states
that Iron (Fe) can exhibit?

vowy

+2, +4
+2,+3, +4, +6
+2,+3,+6
+3, +6

48.Polarization is the distortion of the
shape of an anion by a cation. Then,
which of the following options is true?
A. Maximum polarization is

brought about by a cation of
high charge

Minimum polarization is
brought about by a cation of low
radius

A large cation is likely to bring
about a large degree of
polarization

A small anion is likely to
undergo a large degree of
polarization

49.1f the value of electrical potential
gradient is given as V= 2x3 + 4x, then
find the value of the electric field?
(Graphs of Different Electric field were
given in exam)

A.

- (6x2 + 4)

B. 6x2+4
L.
D. 3x2+2

-(3x2+2)

SECTION B ~ REAP

51.Consider the following cube.
Furthermore, consider a triangle which
has its one side along one of the sides of
the cube, the other side along the face
diagonal and the third side along the
body diagonal of the cube. A right-
angled triangle would be formed.
Consider the marked angle in the given

figure to be theta. Find the angle theta.

. A Tan-11/V3
B. Tan 1 1/ V4
G Tan-11/V5
D. Tan-11/V6
E. Tan-11/+V2

52.Find the angle theta from the given

figure.

A. Tan"!
711

B. Tan-!
6/11

C. Tan-
7/12

D. Tan-16/12

53.Find the correct statement if 27 +3° = w”
where p is prime and w, n are positive
integers.

A. Nis Even.

B. N is 0dd and Divisible by 3
C. Pdivides N

D. N divides P

(54-55) Analyze the ancient style given below
and decode the following questions in the given
style:

e 4t QOct, Monday --> nom, cto fo

e 5t Dec, Wed --> dew, ece fi
e 6 Oct, Tue --> eut, cto si



e 4th Dé, wed --> dé-—\:\;, ece fo
54.5th Oct, Tue?
55.4th Dec, Wed?

56.Match the following.

A. To pi hash, He plays
Cards

B. Timess cards She has Cards

C. Tomessshew He plays chess

D. Timess hash She plays new

E. Timesshtpill He plays new

F. Timess shew He plays chess well

G. Tidip shew He tries new

57.Find period of |sin 4x| +|cos 4x| is?
A T
B. /2
C. /4
D. /8
58.Summation oftan - (1/ (k2 + k + 1)) =?
fromk=1tok=n,iftan?(n+1)=n
+17
A.less than (n + 1)
B. more than (n + 1)
Cn+1)
D. None of These

59.Range of area of triangle made by 2
extreme points of an ellipse on x- axis
and any other point on the ellipse x?/4 +
y2=17?

A. [-1,1]
B. [0,1]
C. [(1-1)
D. (0,1]

60.If Tn = Cos (ncosx) and To = 1, Find the
correct relation.
A. T3=4T12-T1
B. T3=4Ti2-3T1
C. T3=4T13- 3T
D. T3=4Tz3-2T:

61. Find number of types of function whose
domain is (-1,0,1) " ---- n times and
Codomain is (-1,1) ™ --- m times i.e,, fis
(-1,0,1)n-> (-1,1)m
A 4
B. 5
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C.6
D. None of these

62.ds stand for entropy change, dh for
energy change, dg for Gibbs free energy
change. Now find incorrect statement?
A. ds > 0 & dh<0 implies thatdg <0
always
B. dg = dh - T.ds is valid always.
C.dg < 0 is always Spontaneous.
D.ds < 0 means Process is Spontaneous
always.

63.Evaluate summation of (cos (2vr/ (2n
+1)) + sin (2vr/ (2n +1)) i) fromv=1to
v=2n?

-1

1

-i

I

vTowp

64.In Hydrogen Electrode, pH of solution
with bigger anode is 10 & [H*] in
smaller anode is 107, Find Ecen =7
A. 0.0591*1
B. 0.0591*2
C. 0.0591*3
D. 0.0591*4

65.F is a monotonically decreasing
function. If f (2) =4 then the possible
prediction about value of f(4) is _?
A. F(4)>4
B. F(4)<4
C. F(4)=16as F(x} =X2
D. F(4) =4 as F is Constant

66. Given below are the functions
representing travelling wave. Identify
which of the following waves are
travelling in the negative x direction?

Y=x-vt

Y=x+vt

Y = sin (wt -kx)

Y = In(a-(x+vt))

Y= glxvt)

Y= elx+vt)

oL G G0

-

o>
N =

53
4,6

F




€. 1,5
D. 2,4,6,3

67.Number of ways of distributing 10

identical Chocolates among 3 children,
such that everyone will get at least one?
A 24+43.25-2

B. 24-3.25-2

C. 25+4

D. 25-4

68.10 faces dice with only 3,7 printed on its

side with probability of 3 being 4/10
and 7 being 6/10. Find the probability
that on 2 rolls sum will be 10?7

A.0.12

B.0.24

C.0.48

D. 0.50

69. A pie circle is divided into n parts as

shown below. You are on part a and can
take round steps in multiple of b or (a +
b) or (a + 2b), where b is 2 steps ahead
of a. Now to reach at the nth position the
minimum number of steps used are?

A S5

B. 6
C. 8
D. 7

70.MgClz is a common impurity which

imparts permanent hardness to a
sample of water. Which of the following
processes cannot be utilized to remove
MgClz as an impurity?
A. Boiling the sample of water with
washing soda
B. Using Zeolites
C. Clark’s Process
D. Using Sodium
hexametaphosphate

71.Select correct Order as per their size?

A. Na*> Mg2+ > A3+>F>0%
B. AlB+>Mg2*>Na*>F>02%
C. 0%>F>Al*>Mg?*>Na*
D. 02>F>Na*>Mgz+>Al3*

72.Range of logz (tan x + cot x)?

A. (1, Infinity)
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B. [1, Infinity)
C. (-Infinity, -1] U [1, Infinity)
D. [2, Infinity)

73.By using (1, 2, 3, 4, 5) How many

different combinations can be made
such that ab + cd is even where a, b, ¢, d
is distinct always?

A. 12

B. 24

C. 36

D. 40

74.Wave Question similar to the official

sample paper from REAP section.

Consider a rope fixed at both ends
under tension so that it is horizontal
(i.e., assume the rope is along x-axis,
with gravity acting along z-axis). Now
the right end is continually oscillated at
high frequency n (say n=100 Hz)
horizontally and in a direction along the
rope; amplitude of oscillation is
negligible. The oscillation travels along
the rope and is reflected at the left end.
Let the total length of rope be ], total
mass be m and the acceleration due to
gravity be g. After initial phase (say a
minute or so), the rope has __ (BLANK-1)
_ wave, which is __(BLANK-2) _ in
nature. It results from superposition of
left travelling and right travelling
_(BLANK-3) __ waves. This resulting
wave has a frequency __ (BLANK-4) _
that of oscillation frequency nu. Simple
dimensional analysis indicates that the
frequency of can be of the form:
__(BLANK-5) _,

(A) BLANK-1: travelling, oscillating,
stationary, regular

(B) BLANK-2: transverse, longitudinal,
regular, irregular

(C) BLANK-3: transverse, longitudinal,
regular, irregular

(D) BLANK-4: equal to, half, double,
independent from

(E) BLANK-5: sqrt (g / 1), sqrt (m g), sqrt
(mgl),sqrt(1/g)



75.A body has potential which follows the
equation V = x2 + yZ - xy. Find its kind of
motion after releasing it from rest from
(1/2,1/2)?

A. Constant acceleration

B. Circular motion

C. Constant retardation

D. Elliptical motion with acceleration

76.Find the number of solutions for the
given equation x3 = 3x2 +27
A1
B. 2
£ 3
D. No solution
77.1n (x + y + z)? find Coefficient of x3y*z2?
A.9!/(314!3)
B.9! /(314! 2)
C.9!/(3!'4!4Y
D.9t /(2! 21 31)

(80- 84) The Estonian Time is expressed.

1‘%collegebc1tch.mm

78.Find the minimum frequency required
to lose contact of the ball in oscillation
where the spring constant is 50 and
mass is 500 kg?
A 3/m
B. 4/m
C. Sin
D. 6/n

79.How many garlands can be made of
black & white beads? If each color is
having 5 units and all beads are
considered as different and only 7 beads
are to be used.

10C7.71 /2

10C7. 7!

10C7.6!

10C7.6! /2

ocowmp

The following expressions show how to tell the time in Estonian:

\ ! /
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Kell on dks 'It's 1:00'
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Pool neli '3:30'
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Viis minutit itks labi '1:05'

Here are some numbers in English and Estonian:

6 kuus 7 seitse 8 kaheksa 9 iiheksa 10 kiimme

QUE.Translate the following times into Estonian:

80.8:45=7 81.4:15=?

82. 11:30=? 83. 7:05 =7 84. 12:30=?
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1)

2)

3)

4)

5)

6)
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Correct Answer — (B) 10 M

Number of moles
Volume of solution (in litre)

=10M

Molarity =

M = 50 X 1000
~ 100 X 500

Correct Answer = (C) 99.9999%
NCERT Statement.

Correct Answer — (D) 4s 8)
Order of energy is given by:
4p>3d>4s>3p>3s>2p>2s>1s

Correct Answer — (A)
Slope of x, t Graph gives velocity V 9)

dx
V-dt

Correct Answer — (A) 60
Total number of electrons in a shell
having principal quantum number “n” is
given as “2n?".

.. Total number of electrons = 2 (12 + 22

+3%2+42) =60

10)

Correct Answer — (A) 1: 4
According to Kepler’s third law of
planetary motion,

T o a3/?

Where “T “is the time period and “a “is

the length of the semi - major axis.
2/3 2/3

T. 1
@) -
a; TZ 8
Correct Answer — (C)
Mass and energy are interrelated using

Einstein’s equation, E = mc?

Correct Answer = (B) 2.5R, 5
For a Diatomic Gas, & (degree of

freedom) =5

8R _ SR _
Oye=—sime-s 23R

Correct Answer — (A) 8
This is the representation of CsCl
structure where the co-ordination
number is 8.
For Cs*=> Cl” ions
And,
For CI~ => 8 Cs™ ions form the nearest
neighbor.

Correct Answer — (B) 1/4
Required probability = 1 - probability of

geftting an odd number on the cube.

1 2

3 1 1
P= -{-— i e, S
1 10+1 +10+10 10
i5

P=1-2=321




11)

12)

13)

14)

15)

Correct Answer — (C) 2

By hit and trial method, 0 and 1 satisfy
the given equation, hence there are two
solutions.

This can also be concluded by judging
the increasing/decreasing nature of the
function via differentiation of LHS and
RHS.

Correct Answer — (A) 1:2

Rotational KE

—— = _ = n where ‘n’ is the co-
Translational KE n whe RS

efficient moment of Inertia.

MR?

For a solid cylinder, MOl ==

S =

Y2
Thus, theratio=1:2

Correct Answer — (B) Ethylene
NCERT Based.
Ethylene is the mono polymer of

polythene.

Correct Answer — (A)
NCERT Statement.
Gamma wavelength is shorter than the

size of an atom.

Correct Answer — (B) Hs

l+n=—-m

m? = (1 + n)?

1?2—n? =-—m?=~(+n)?
?—at=—1?—x%—2In
212 = —2In

=-—nandm=0
l:m:n=(-1:0:1)
tan@ = 1,60 = tan"1(1),8 = 45°

l‘%collegebqtch.com

16)

17)

18)

19)

20)

21)

Correct Answer — (B) 8
Standard Deviation = (Variance)?/?

SD= (6H)/2 =8

Correct Answer = (B) + f, +k
An electromagnetic wave travels in the
direction E X B.

=

ixk

Correct Answer — (C) 3m/H.

ot K 2
6_2H m’ 6“{7?

If frequency § — 26

then, massm — m/H

. m aim
~ Changeinmass =m — &+ = -

Correct Answer — (C)
NCERT Based.
In the case of convex lens, the parallel

beam of light converges on the second

sows’

Correct Answer — (B) Bj/2u,
B

2pg

NCERT Based.

= Fii
U—z eE; =

Correct Answer — (B) 150N

F = kx

where, x’ is the elongation or
compression produced in the spring.
Here,x =20—-5=15m and k=
10

~F=10x15= 150N




22)

23)

24)

25)

26)

27)
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Corre=C; Answer — (A) Peroxide
NCERT s —Block.
Ba?* (Barium) 0%~ (Peroxide)
)

Ba0, (Barium peroxide)

Correct Answer — (B)

Cs* forms superoxide CsO; upon
combustion with O,.

NCERT s —Block.

Correct Answer — (A) Transverse wave
NCERT Based.
The wave generated in a string is
classified under the category of
Transverse Waves.
Correct Answer = (B,D)
e T

U= kx
where, k = spring constant

x = Elongation or Compression

produced in the spring.

Correct Answer — (A) U = 0.5 kQ’/R
NCERT Statement and standard Result.

2
U=105 % where,
U = Self Energy of Hollow sphere.
Q = Charge
R = Radius of the sphere.
Correct Answer — (C) 31/240 (11)
Required probability (P) =P (Only 1 is
not numbered) + P (Only 2 is not

numbered) + P (both are not numbered)

28)

29)

30)

31)

S R R N 31
v = e— —_ _— —_ —_¥ — = ———
P 12 X% F» 70" 12 + 12711 240(11)
Correct Answer — (B) w is an

imaginary number.

Let, z = X + 2y be a complex number.
Putting the value of ‘z’ in ‘W’ and upon
rationalizing we get,

(1+x0)(1+)—[y(1+y)+x(1+x)]2
W=
(1+x)2+(¥)?

So, w is of the format a + 2b, where
a,b €ER.

So, w is an Imaginary Number.

Correct Answer — (A) 50]
Loss in Kinetic Energy for a perfectly

inelastic collision is given by,

i —U.Y2
ORE =2 v (Uz—Up)
Therefore,
e ~0)2 =
AKE== == (10— 0)* =50]
Correct Answer — (C) —8x + 9y?
... S .o
By = ax)‘ By = ay) and
PO Lid
£y = 0z
that is partial derivative.
. E, = —8x E, = +9y*
E,=0

~ E = —8xi +9y?]

Correct Answer — (D) 0z

07 is the representation of a superoxide
and all superoxides are paramagnetic in
nature.

(NCERT Statement)



32)

33)

34)

35)

Correct Answer — (A) 36)
Due to back bonding in case of NCl3, the
bond angle becomes greater than NF;.
Correct Answer — (B) E; —E;
Amax implies minimum Energy.
Energy Levels Difference (AE)
E,E; 10.2
E;E; 1.89
EE; 12.09
37
E,E4 12.75 )
Correct Answer — (D) -1/ 2
= “’:C [2cosAcosB] = m:': [cos(A +
B) + cos(4—B
3 ¢ )l 38)
= CD: [cos(A — B) — cos C]
For minimum value,
lim cosC =1, A+B - ™
c—ot
A—B - 1/2
lim cos(A—B)=20
(A~B)—1/3
=2[0—1] = ~1/; (Answer)
39)
Correct Answer — (C) Constant
Acceleration
We know,
_ v - . =2 g S
E—dx, E—g ; F=ma=m
v _ o
I9&=Ma
dt
g (dv .
FE () =S
40)

JZ (8+b)dt =v

= X
mar= m(8+b)t

0. & =
Now, &= —="0 (8 + b) = constant

41)
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Correct Answer — (A) —5.1,3)
Torque, 7 = # X F

= (2t+j+3k)x(1+2]+k)

t o B
> t 3
1 2 1
=i(1—-6)—fj2-3)+k(4—1)
= —5i+j+3k

(-5,1,3)

Correct Answer — (B) 2F

Fcc-i—

Frequency, -

If m = m/H
f=2f

Correct Answer — (D)

s () = an ()
cos™t () = tan”1 (3)
8 = sin™’ (%) + cos™? (\E) =

2tan™? (é) = tan"1(2v2)

tan~1(2v2)

Correct Answer — (C)

Dipole Moment u = q X d

Here, ¢ = constant so as ‘d’ will
increase, the dipole moment will also
increase.

The forces will not be balanced so there
will be no equilibrium at all.

Correct Answer — (D) 3/20

Ouput Power

n(Efficiency) =

Input Power
o AEME ;?_
10%50 20
Error




42)

43)

44)

45)

Correct Answer — (C) A - B can
be tautology/contradiction both.

Truth Table:

A B A A—-B A ->B
1 1 0 1 2
0 1 1 1 1
0 0 1 1 0
Correct Answer — (C) t+ %

Bijective means it must be one-one and
onto both.

Range = codomain
For, t + —]ti it will always be greater than
equal to 2 (AM = GM).
S t+ %falls under the category of

Bijective Function.

Correct Answer - (D) All
statements are wrong.

NCERT Based.

All the given statements in options
(A, B,C) are correct.

Hence, Option (D) is the incorrect
statement.

Correct Answer — (A) y? = 2x
Let any point on the parabola be

represented as, tZ, 2t.

_ 0+t? _ o+2t
h'_‘ 2 » k"— 2
t=k
2h = k*

Therefore, the locus is y? = 2x.

46)

47)

48)

49)

50)
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Correct Answer — (D)
T.=2"h3

Tp=2Tphy

Tpey =2In3

S Tp=2Tpy

Correct Answer — (B)
{+2,43.44,+6}

NCERT Statement (Fact Based)

Correct Answer — (A)

According to Fajan’s Rule,

Maximum polarization is brought about
by a cation having a high magnitude of

charge.

Correct Answer — (A) —(6x% + 4)
=0 B i 8 e O
Ex = ax’ s (ST zZ7 3z

By = — o (227 +4%) = —(6x2 + 4)

E,=E, =0

Correct Answer — (B) 525

S="FM-n = 280 n'+
33,1

5= n(n+1)6(2n+1) +2 n(nz+1) 9%

Where, n = 10

6 =495+ 30 =525



REAP Solutions

51) Correct Answer — (E) Let the Edge of
cube be a, so, face diagonal length = av/2
tan~1(1//5)
5 54)
e
Ny
tan@ = B F 55)
- = =3 2
. @ = tan ( ﬁ)
- 56)
A
2 {Side lengths}
52) Correct Answer — (A) tan~2(7/11)
A 4
3
A
__ tanB-tand _ 2-3/5 _
tan(B —A) = Tooer N~ 1ee/E
Z = tan®
11
@ = tan"?(7/11)
53) Correct Answer — 57)
For Self-Efforts, Hint: Make possible
cases of even & odd for powers
(54 - 55) On Decoding, Revise Coding Decoding
Chapter from [{ITprep UGEE REAP Guide
58)

4th  F, October — cto
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December — ece.

Monday —» nom
Tuesday — eut

Wednesday — dew

5th Oct, Tue?

Answer = u cto F;

4th Dec, Wed?

Answer — dew ece Fy

Correct Answer —

(A) (2) (B) (1) @@
(D) (3) (E) (6) (F) (5)
@) (7)

On Decoding,
Revise Coding Decoding Chapter from
1ITprep UGEE REAP Guide

He — t; new — shew
she — to well — ill
play — mess tray — dip
cards — hash has — Pi

chess — htp

Based on repetitive pattern of specific
words.

Correct Answer — (D) /8
Period of |sin 4x| and |cos 4x]| is E.
Now, apply hit and trial with 7/8.

|sin 4x| + |cos 4x| = lsin4 (x + g)' +

Icos T (x -+ %)'

«. Period of the above function is 7 /8.

Correct Answer — (D)




Less than (n + 1).

v () = )
=1 tan (k2+k+1 tan 1+k(k+1)

o 63)
e 3 k+1-k 2l -1 e
s (1+k(k+1)) = tan~"(k + 1)
tan~ (k)
_tan=2@2) - tan"1(1)
tan"1(3) —tan"1(2)
tan"'(n + 1) —tan—t&)
(Cancelling Terms in Pattern)
=tan"'(n+ 1) —tan"1(1)
tan'(n+ 1) -"/p=n+1)-T/y<(n+1)
59) Correct Answer — (B) [0,1]
P e e
B( -1, 0)& A(1,0)
Area of AABC,
A =§x2 xsin@ =sin@ e [-1, 1]
But area can never be negative.
- area€ [0, 1]
65)
60) Correct Answer — (C) T; = 4T — 3T,
Ty = cos(n cos™! x)
T; = cos(cos™ ' x) = x
T, = cos(2cos™tx) = 2x? — 1
T; = cos(3 cot™ x) = 4x% — 3x
s Ty =4T] — 3T,
61) Inadequate Question
62) Correct Answer — (D) 66)

dG < 0 implies that the process is
always spontaneous in the forward
direction.
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However, ds < 0 does not give similar
implications.

Correct Answer — (A) =1

It is like the roots of z?"**! = 1 where z
is a complex number. All the terms in
the summation are the roots of the
equation z?"*1 = 1.

As we know that sum of roots = 0

1 +0¢; 4+ - +0p,= 0

&K+ -+, = —1  (Required
answer)

The above concept is also known as nth

root of unit.

Correct Answer — (C) 0.0591 = 3
[H*]RHS = 1077

P", RHS = —log[H"] =
—log(1077) =7

0.0591
1

[P", LHS — P", RHS)

~ Ecen =

Correct Answer — (B) 6 (H)xH
F(x) is a monotonically decreasing

function,

v

~F(H) <F (2)
F(H) < H

Correct Answer — (B) {2,4,6}
The wave travelling in the negative x —

direction (x + vt) as its representation.




67)

68)

69)

70)

Whereas the wave travelling in the 71)
positive x — direction (x — vt) as its

representation.

2°+4
The Beggar Method has to be applied.

Correct Answer — (C)

Constraint is to give at least one
chocolate to each. Now, only 7
chocolates are left to be distributed
among three children. For this, 2
partition walls would be required.
Therefore, Answer should be 7*?C, =
¢, = 36.

Note: For 4 children 3 partition walls

72)
would be required.

Correct Answer — (C) 0.48

10 can be obtained as (3, 7) or (7, 3).

.. Required Probability = ;45 X 135

6 4 48
—_— —_— = — = 0_
lﬂx 10 100 48

Correct Answer ~ (D) Z

Here, b=a+ 2

73)
Steps that can be taken are: (a +

2),(2a + 2),(3a + 4)

Correct Answer — (C) Clark’s Process
Clark’s Process is used for the removal
of temporary hardness of water
whereas MgCl, imparts permanent

hardness to it.
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Correct Answer — (D)

0%~ > F~ > Na* > Mg?* > A®*

In the case of 0?~, F~, Na*, Mg?*, AlI®*
all of these have 10 electrons each
which implies they are isoelectronic
species.

In case of isoelectronic species, the size
of the ion is inversely proportional to
the charge possessed.

Therefore, the order would be, 07~ >
F~ > Na* > Mg?* > Al**
Correct Answer — (B) [1,00]

log,(tan x + cotx) = log, (tan x+

1
tanx)
tan x+ —— 1 \Y2
—_—R0X
2 = (tanx 'tanx)
{AM = GM

1
— >
tanx + __2

log, (tanx + E—::E) = log,2=1

~ Range is [1, o)

Correct Answer — (B) 21
Addition logic
A) 0dd + odd = even

B) Even + even = even

Multiplication logic

A) Even * odd = even

B) Even * even = even

C) Odd * odd = odd

i) (C) — Not feasible as minimum 4
odd numbers are required but

only 3 odd numbers are visible.




74)

75)

76)

i)  (A)-
20p..~ 3G 4Ci 7 2C;
even odd evenodd({ , ,

l
for ab for cd

(231.2)2 =24
iii) (B) — Not feasible as only 2 even

numbers are available.

A) Travelling

B) Transverse

C) Transverse

D) Independent from

E) sqrt (g,
Detailed Solutions in SUPR Official
Sample paper Solution in SUPR Book

Correct Answer — (A) Constant

acceleration

Ex =2X% =% E,=2y—x E;=0
Epee =E1+E, j=@2x—y)i+ 2y —
x)j

x FTE
Enetlx=y2.y=yz i (_ E $i=s 'Z'J)J
q Eper =ma

Therefore, a = constant.

Correct Answer — (A) 1
S5(x)=x>—3x?-2

F'(x) = 3x? — 6x

F'(0)=F'(2) =0

Further, F""(0) < 0and F’(2) > 0

~ Number of solutions = 1

@collegebqtch.com

77) Correct Answer — B (ﬁ-:;)
Coefficient of xPy9z" in the expansion of
(x +y + z)P*9*" is given as %
(Standard result based)
78) Correct Answer — (C) 5/m
LS s
= , g e =
50 _
o 10
Pa 2 = Bl
= 5 B
~ & minimum = 5/n
79)  Correct Answer — (D) 1oc, 2

Number of ways of selecting 7 beads out
of 10 units is given by, *°C;.

Therefore, Answer would be '°C; x 6!/2

6! . :
- termis multiplied for circular

permutation
and combination

(80 - 84)
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1.1. a. kolmveerand tGheksa b. veerand viis c. pool kaksteist
d. viis minutit seitse labi e. pool liks

FIRST OF ALL, REVISE LINGUISTICS CHAPTER FROM REAP GUIDE BOOK

Exploring the system
One suggestion - as is often the case with linguistics puzzles - is (o start by spotting common patterns across the data
you are given

-- --'

KAl kaks W 2:00 |
Working through the clocks, the first thing you notice is that kell on iiks and kell on kaks differ only in

what must be the hour hand - signifying one (iiks) and rwo (kaks). Thus, we can start to build our Estonian
‘dictionary’.

Now look at clock number 3, where we are introduced to a new word, veerand.

1
Veerand kaks 'I:15' X "F"fr’.,
Clock 3, then, tells us two interesting things: that veerand is related to “15 minutes " c 2
_past’ or *45 minutes to’. Because we know that kaks is two we can infer that  *= s
Estonian works by saying ‘45 minutes to’, as opposed to "15 minutes past’, which e
we are used to in English. Another phrase added to our dictionary. 7o

- Remember that languages code the same message in very different Veerand kaks '1:15

ways. Be prepared to be logical and systematic when solving

istics es - but also an mind and be prepared to
Q.".?"... ...a....?:d iy Now we've worked out something

significant about how Estonian works,

let's try and solve one of the questions.

(a) asks for 8.45 — the useful clock to use here is number 5: kolmveerand f!\‘“'?"v;_j
iiksteist. We already know veerand, so it makes sense that kolmveerand is - =
‘15 minutes to’. Nine is given (itheksa), so (a) must be kolmveerand Fo—& -
itheksa. First problem solved! v
if‘rlr u\'\'\

Kolmveerand iiksteist '10:45'

t{\\\i\'ﬁu, )
We can now solve (b) then: the only thing we need is ‘five’ - intuition % 2
suggests this must be viis in clock number 6, due to the relative similarity in = = =3
pronunciation (just as minutit sounds like minute). - e

?’.‘;.ln\"‘-\;

Notice how this isn’t 55 minutes 10’, unlike the rule for '15 and 45 minutes S
0. Only significant times follow this pattern — 15, 30 and 45, which gives Vils minutit iiks labi °1:05
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veerand viis.

For question (¢), ‘half-past’ (or *half-to’) is given in clock number 4. The word order of Estonian appears
to be that the modifier (a word or phrase that changes the meaning of another word or phrase) comes
before the number, so neli must be three and pool must be *half-to’.

= half-10
.= three N:!\ulmb??l'
You might even introduce the notion of syntax here to '5- -:O
your students: the ordering of words in a sentence. - ~
o Ly
The element we are missing then, is the number nwelve. This is perhaps the most 7fs

difficult section of the puzzle, but interesting in that it tells us something more about  p,,f neli '3:30°
how Estonian works.

In many languages, numbers beyond 10 are constructed by doing something like modifier+[required
number]. This appears to be the case for Estonian — look at how 11 is constructed: iiks + reist. We know
iiks is one, which would leave reist as the modifier — therefore rwelve must follow the same rule ~ kaks +
teist 1o give kaksteist, leaving pool kaksteist as the answer.

A 1,8
Question (d) can be solved by simply adapting the time given in clock six: ,.Q:\:“ T .,
the only number you need to replace is given in the data, seirse, and putting
this in place of iiks (which we earlier learnt was one) gives viis minutit seitse
Fibi.

!'HTIU;
-'ulu\‘\

\

f

= ~
'V“'I l‘! l\‘\‘.l

Viis minutit iiks lébi "1:05'
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