H; |

Answer Keys by
Aakash Institute, Kolkata Centre
PHYSICS & CHEMISTRY

g|lm|o|o|o|o|>|o|o|w|o|g|>|o|o|m|o|> > |0|>|0|o|>|0|o|wm|O|>|>|>|w|o|w

o|lo|o|o|o|>|o|o|o|o|>|w|o|>|o|>|>|o|o|w|o|>|o|»|»|w|w|w|o|>|o]|o|m|o|o| >
w(o|o|o|o|>|»|o|w|o|>|o|o|o|o|o|w|>|o|o|o|>|m|o|o|=|o]>|>|o|m|o|o|=]|o] O

o|g|w|o|m|o|w|o|o]>|>|>|w|w|w|o|>|o|w|o|o|o|o|>»|o|o|o|>|m|>|o]|>|o|o|>| O

B
AD A,C A,B,D AB
AC A,B,D AB AB
A,B,D AB AB AD
AB AB AD AC
AB AD AC A,B,D
C B B B
A B D A
C B A C
A B C C
c A * +BorD
C D B B
A * C oD
D B D C
B D A A
B A D C
B C C A
B D B A
A B A C
C C C C
* D ®D B
B A +BorD B
D C B A
A C C D
A B C B
D A A B
B B C D
C ®D A A
D +BorD A c
A A C *
C C B B
C C B C
B C B D
+BorD c A A
B A D D
®D A B B
C A B B
A B B A
B B A C
B A C A
A C A B
AB,C B,C B,C AD
B,C B,C AD AB
B,C AD AB AB,C
AD AB AB,C B,C
AB AB,C B,C B,C
+ Structure has misprint
[ ] Assuming Free radical as per question since structure has misprint

* Option not matching
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PHYSICS
CATEGORY -1(Q1to Q30)
(Carry 1 mark each. Only one option is correct. Negative mark — %)

1.  Two charges, each equal to —q are kept at (—a, 0) and (a, 0). A charge q is placed at the origin. If q is given a small
displacement along y direction, the force acting on q is proportional to

1 1
®) v ®) -y © 3 ©® -y
Ans: (B)
) +CIIY
Hint: : 3 >T< 3 n .
_q -

E =+q (Electric field due to the two negative charges = E )

_ k(-2q)y - 2
F=+q{—(as) } S P2 ey

2. Consider a thermodynamic process where internal energy U = AP?V (A = constant). If the process is performed
adiabatically, then

(A) AP?(V + 1) = constant (B) (AP + 1)2V = constant
\Y

(C) (AP + 1)V2 = constant (D) m = constant

Ans: (B)
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Hint: U=AP%/
du

dP
v AP? + 2PAVd—V [For adiabatic process dQ = 0, dU = —dw = —PdV]

_PdV _ ap? 1 opav @R
dv dv

—1:AP+2AVZ—\F; = —1—AP:2AV£

daVv 2AdP
3]

vV AP +1

—nV+C= %én(AP +1)

C:(fn(AP+1)2 +/mV = C=(AP+1)2V

One mole of a diatomic ideal gas undergoes a process shown in P-V diagram. The total heat given to the gas
(In2=0.7)is

(A) 25PV, B) 3.9P,V,

C) 1.1PV, (D)
Ans: (B)

1.4P\V,
Hint: For a Diatomic gas the total heat given is AQ,; + AQ,.
AQ,; (Isochoric Process) = nC,, AT

_BVi-PVi 2RV, -RV, PRV, _5 _
piE 7 =(2j =5PVo =25PV,

5 5

AQ,; (Isothermal Process)

Qg = nRTfnﬁ = PVZnﬁ
V., V,

2V,
=2 XVofn[v"j = 2P,V,n2 = 1.4 PV,

0

= |AQ,,, = 3.9P,V, |
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4.  Consider two concentric conducting sphere of radii R and 2R respectively. The inner sphere is givena charge + Q. The

3R
other sphere is grounded. The potentialat r = — is

2
1.9 129 1.Q

A Zre, 6R B) 0 4, 3R O e, R

Ans: (A)

Hint:

q — Charge appearing on shell of radius 2R after earthing

KQ K
Calculatin V,er hot = = % ~0

Calculating potential at r =

+
inner shell Vouter shell =

2R 3R 2R 6R 4rg, 6R

2
KQ kg _KQ K(-Q) _KQ_ 1 Q
.

2

A neutral conducting solid sphere of radius R has two spherical cavities of radius a and b as shown in the figure.
Centre to centre distance between two cavities is ¢. g, and g, charges are placed at the centres of cavities respectively.
The force between q_and q, is

1,4, 1 (i+i]
O — B)  Yre, =% (2 T2
(C) zero (D) insufficient data
Ans: (A)

Hint : Considering only interaction between charge g, and q,.

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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6. The electric potential for an electric field directed parallel to X-axis is shown in the figure. Choose the correct plot of
electric field strength.
V(X)
A
10 .
7 2 o 13 7
E &
N
: ; 1°
] T— [
A I : > B >
L 5 7 ® 3 -2 0 2 7
) I—
""" -5
E
E N
N
€ ———u- 5 D) : N
: M — 0 2. :
. 25 4 2 DY T , 7
Z i S 25 '
—4 -2 0 2 T T _mmmener -5
Ans: (A)
V
N
4V _—>Slope=0
Hint: E = o Slope=+5 y_KNSIOF)e: -2
= =2 o = 7 > X
: 5 AE (Négative slope of V - x)
_45 _25 +2+ E :
: : 2 7 -
. : - —2
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7. - *
d
I

S
7

Two infinite line-charges parallel to each other are moving with a constant velocity v in the same direction as shown in
the figure. The separation between two line-charges is d. The magnetic attraction balances the electric repulsion
when, [c = speed of light in free space]

A) v=+2c B) v= C) v=c D) v=

c
2
Ans: (C)

2k\
Hint : FE = q2E1 = X2KT1

E - Molyip ¢ _ MoA VA,V y

= 14
2nd 2nd

I A
d 2nd

N 20yl HoAh, V21
4, 2n

2 _ 1 _ A2
v _l-lo‘c'o_C :>

8. Inaclosed circuit there is only a coil of inductance L and resistance 100Q. The coil is situated in a uniform magnetic
field. All on a sudden, the magnetic flux linked with the circuit changes by 5 Weber. What amount of charge will flow
in the circuit as a result?

(A) 500C (B) 0.05C
€ 20C (D) Value of Lis to be known to find the charge flown
Ans: (C)

do

Hint: Emf= —E(Faraday's Law)

Emf _@Xl

induced — R dt R

dg __ 1d¢ _do d¢
4 Ra —d9=-% jjdq"_jﬁ

o —¢, 5 weber
R 100

=0.05C.

= qflown =

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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9. Anelectronrevolves around the nucleus in a circular path with angular momentum L . Auniform magnetic field B is

applied perpendicular to the plane of its orbit. If the electron experiences a torque T, then

(A) TIL (B) T isanti-parallelto

C) T-L=0 (D) Angle between Tand L is 45°
Ans: (C)

Hint:

10. A straight wire is placed in a magnetic field that varies with distance x from origin as B = B, [2 _5}2 . Ends of wire
a

are at (a, 0) and (2a, 0) and it carries a current |. If force on wire is F = 1B, [k?aJ] , then value of kis

(A) 1 ® 5 € -1 D)

N =

Hint: } } }

> dx

~

dF = IdxxB = IdxixBk = IdXB(—J)

[aF = Zafldx B, (2-3(-})

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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2a X R
F =1B, JIZ—gjdx(—J)

B ZEJ ()

a

o

k_a,\

Comparing F with IBO|: 5 }J , we getk =—1

1. E T R

A battery of emf E and internal resistance r is connected with an external resistance R as shown in the figure. The
battery will act as a constant voltage source if

(A) r<<R B) r>>R
€ r=R ’ (D) It will never act as a constant voltage source
Ans: (A)
il .
Hint: %
r

v R _E
R R+ RTA4r/R)

r<<R, Vi ~E

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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12.  When an AC source of emf E with frequency o = 100 Hz is connected across a circuit, the phase difference between

E and current | in the circuit is observed to be % as shown in the figure. If the circuit consist of only RC or RL in series,

then

(A) R=1kQ,C=5uF B) R=1kQ,L=10H
C) R=1kQ,L=1H D) R=1kQ,C=10puF
Ans: (D)

Hint : Since supply voltage lags the current By(¢ =n/ 4)

X
tan¢=?°=1,XC=R ....... @)
1 1
XC e —45
oc 100x10x10
13. The human eye has an approximate angular resolution of 6 = 5.8 x 10 rad and typical photo printer prints a minimum

of 300 dip (dots per inch, 1 inch = 2.54 cm). At what minimal distance d should a printed page be held so that one
does not see the individual dots ?

=1kQ=R

(A) 20.32cm (B) 29.50cm (C) 14.59cm (D) 6.85cm
Ans: (C)

p=2
d
5.8x10™ =&><1
300 d
d=14.59 cm

14. If the kinetic energies of an electron, an alpha particle and a proton having same de-Broglie wavelength are ¢, £, and
g, respectively, then

(A) & >¢g,>¢, (B) e, =¢,=¢,
C) e<eg,<g, (D) &, >¢,>¢,
Ans: (A)

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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15.

16.

17.

h
Hint : * =—m » 7mk = const

1
kOC—, 81>83>82
m

In a Young’s double slit experiment, the intensity of light at a point on the screen where the path difference between
the interfering waves is A, (A being the wavelength of light used) us I. The intensity at a point where the path difference

A
is 2 will be (assume two waves have same amplitude)

| |

(A) zero B) I (0] 5 (D) 7
Ans: (C)
Hint: I'=1cos®¢/2

2n 2t A W
¢ A X, ¢ A4 2
9=&, I =1cos? T=1
2 4 4 2

In Young’s double slit experiment with a monochromatic light, maximum intensity is 4 times the minimum intensity in
the interference pattern. What is the ratio of the intensities of the two interfering waves ?

(A) 1/9 (B) 1/3 (C) 1116 (D) 1/2
Ans: (A)

Hint : (\/E+\/E)2 =4(\/K—\/E)2
NIRRT RN

The expression A(A +B)+ (B + AA)(A +B) simplifies to

b
+
(os]]

(A) A+B (B) AB ©C) A+B (D)
Ans: (A)

Hint: A(A+B)+(B+AA)A +B)
= AA+AB+(B+A)A +B)

= O+AB+AB+A+BB+AB

= (A+A)B+A+O+A§

=1B+A (1+§)

=A+B

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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18.

19.

20.

h
Supose in a hypothetical world the angular momentum is quantized to be even integral multiples of o The largest

possible wavelength emitted by hydrogen atoms in visible range in a world according to Bohr's model will be,
(Consider hc = 1242 Mev-fm)

(A) 153 nm (B) 409 nm (C) 121 nm (D) 487 nm
Ans: (D)

— n=4
Hint :

— n=2

1 1 1
“R|—
A {(2)2 (4)2}
1=R{i} 5= 212x16 _ 4aean
16 |’ 3

A~ 487 nm

A Zener diode having break down voltage Vz = 6V is used in a voltage regulator circuit as shown in the figure. The
minimum current required to pass through the Zener to act as a voltage regulator is 10 mA and maximum allowed
current through Zener is 40 mA. The maximum value of R for Zener to act as a voltage regulator is

Rs

(A) 100 Q (B) 4000 € 04Q (D) 950 Q
Ans: (B)

A
Hint : 10V = 61/ 2R

T =~ 4000

Minimum current = 10 mA (I = 0) Rs = 10mA

The Entropy (S) of a black hole can be written as S = Bk A, where k; is the Boltzmann constant and Aiis the area of
the black hole. Then B has dimension of

(A) L2 (B) ML (C) L= (D) dimensionless
Ans: (C)

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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Hint: S =BK,A

[(MET2] Tt 2,
i —lﬁl{ 5 }[L] [B1= 1L

21. Given: The percentage errorin the measurements of A, B, C and D are respectively, 4%, 2%, 3% and 1%. The relative

1

4R3
error in Z=AB3 is
CD2
127 127
B % ®) 5 %
C 1270/ D 1270/
© 5% O %
Ans: (C)
1
A“B3 AV AA 1 AB AC 3 AD
it . o 2y, 22 2 00
Hint: Z=—— =7 =X "38B7Cc 2D
CD?2

= 4><4%+1><2%+3%+§><1% = 16+g+3+§ %
3 2 3 2

()
6

22.

i
N

A particle is moving in an elliptical orbit as shown in figure. If p, L and r denote the linear momentum, angular

- > -

momentum and position vector of the particle (from focus O) respectively at a point A, then the direction of a = pxL
is along

(A) +ve xaxis (B) —ve xaxis (C) +ve yaxis (D) —ve yaxis
Ans: (A)

Hint: o - Sxf L is along Z-axis

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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23.

24,

25.

So, px L isalong (+)ve x-axis

The kinetic energy (E, ) of a particle moving along X-axis varies with its position (X) as shown in the figure. The force
acting on the particle at X=10 m s

A) 5iN B) ON D) -5iN

Ans: (D)

d mvzj
Hint: dk_ (2 = lm/ZVd—V = ma =F
dx dx Z X

. 20 "\
So, Forceis slope at x =10m F = —=-95Ii

A body of mass m is thrown vertically upward with speed /3 v, , Where v_is the escape velocity of a body from earth
surface. The final velocity of the body is

(A) 0 B) 2v, ©) 3y, 0) 2v,

Ans: (D)

GMm
Hint : —

1 2 1
+§m(\/§ve) =0+§mv2, v=12v

e

A particle is subjected to two simple harmonic motions in the same direction having equal amplitudes and equal
frequency. If the resultant amplitude is equal to the amplitude of the individual motion, the phase difference (3) between
the two motions is

T 27 b

B) o=— C) s=n O 5=3

Ans: (B)

1
Hint: A% =AZ + A3 +2AA, cosd A? =A%+ A? +2A%coss , COSd = -5 [8=120°

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456

(12)



WBJEE -2022 (Answers & Hint) Physics & Chemistry

26.

27.

28.

A body of mass m is thrown with velocity u from the origin of a co-ordinate axes at an angle 6 with the horizon. The
magnitude of the angular momentum of the particle about the origin at time t when it is at the maximum height of the
trajectory is proportional to

@) u B) v ) v (D) independent of u
Ans: (C)
m ucos6
//

Hint: 4§ [N

0
L =mucosem 3L_M L o 3
L =mucos6h,,, 29 = 2

Three particles, each of mass ‘m’ grams situated at the vertices of an equilateral AABC of side ‘a’ cm (as shown
in the figure). The moment of inertia of the system about a line AX perpendicular to AB and in the plane of ABC in
g-cm? units will be

aC
B
m
A m Y
3 3 5

2 — 2 o 2 — 2
(A) 2ma (B) 5 ma ©) 4 ma (D) 4 Ma
Ans: (D)

AY

m
Hint : acps60°

60°
«<— a —m

ma’® 5ma’
4 4

Certain amount of an ideal gas is taken from its initial state 1 to final state 4 through the paths 1 -2 -3 —»> 4 as
shown in figure. AB, CD, EF are all isotherms. If v, is the most probable speed of the molecules, then

2 2
| =ma® +m(acos60°)° =ma” +

/

(A) v,at3=v at4>v at2>v at1 (B) v,at3>v at1>v at2>v at4
(0] vpat3>vpat2>vpat4>vpat1 (D) vpat2=vpat3>vpat1>vpat4
Ans: (A)

Hint : Vpoc\/T

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456

(13)



WBJEE -2022 (Answers & Hint) Physics & Chemistry

29. If a string, suspecded from the ceilling is given a downward force F , its length becomes L, Its length is L, if the
downward force is F,. What is its actual length ?

L1 + L2 L.L F2K1 + F1K2 F2K1 —F1K2
(A) 2 (B) 12 ©) F,+F, D 5 F
Ans: (D)
F.L
FL 2
Hint: (L,-L)=-"=; L,-L=—=
(Li-b)=%, Ay
S FL,—FL
= |_2_|__|:_2:>F2L1—F2L=F1L2—F1L = Lzﬁ

30. 27 drops of mercury coalesce to form a bigger drop. What is the relative increase in surface energy ?

n 3 B) = 2
A 5 ® 3 © -3 D) 8
Ans: (C)

. . . - f 4 3 4 3
Hint : Let the initial radius r and finial radius R. EER =27 xgnr = R=3r
U=(S4m?) x27 U =S 4n9r

- U-Ui) _9-27 18 _ 2
Relative increacase = | — ;= | = 7

Category 11 (Q31 to Q 35)
(Carry 2 marks each. Only one option is correct. Negative marks — %)

31. Three concentric metallic shells A, B and C of radii a, b and ¢ (a < b < ¢) have surface charge densities +c, —c and +o
respectively. The potential of shell B is

) €p

2 2 2
(A) (a+b+C)g (B) oc (C) (a———+CJi (D) (%—b+CJ£

Ans: (D)
Hint:V =V, +V, +V_,

Ko4na® Kodnb®  Ko4ne?
b b c

I
& |a
VR
O'|°’,\,

&

+

(@]
N—

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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32. A horizontal semi-circular wire of radius r is connected to a battery through two similar springs X and Y to an electric
cell, which sends current I through it. A vertically downward uniform magnetic field B is applied on the wire, as shown
in the figure. What is the force acting on each spring?

(A) 2mrBI B) = mBI (C) BIr (D) 2BIr

Ans: (C)

F,=ix2rxB
2F =F,
F=irB

33. Find the equivalent capacitance between A and B of the following arrangement :

c|Cc C

A—AHAFHH—8

2C 3C
(A) C (B) 3C © = O =
Ans: (B)
A & B
11
C
Hint : _”_
C

Cnct.=C+C+C=3C

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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34. A golf ball of mass 50 gm placed on a tee, is struck by a golf-club. The speed of the golf ball as it leaves the tee is
100 m/s, the time of contact on the ball is 0.02 s. If the force decreases to zero linearly with time, then the force at the
beginning of the contact is

(A) 100N (B) 200N (C) 250N (D) 500N
Ans: (D)

Force

A

F

Hint :
» time
0.02

Impulse = Area under F-t graph = change in linear momentum

1 50
= Ex F x0.02= WUOO—O) = F=500N
35. One mole of an ideal monoatomic gas expands along the polytrope PV? = constant from V. to V, at a constant

pressure P.. The temperature during the process is such that molar specific heat C,, = % . The total heat absorbed

during the process can be expressed as
V7 V7 Vi V
(A) PV —5+1 (B) PyVy| —>— ©) Py =1 D) PyVy| —1-
V3 V2 V2
Ans: (B)

Hint : Assuming P, as initial pressure.
PV3 = constant

n=3
coc s R R, R o
1-n 2 1-3
PV
T =1V
i R
PV2=PV3

v, )
P2=P1X V—2

" R RV, - RVZ
Q = nCAT
= 1xR x I31V13_|31V1
RvVZ R

2

V2
SRCS

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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Category Il (Q36 to Q40)
(Carry 2 marks each. One or more options are correct. No negative marks)

E
A A A A A
C
/\
36. R
A - _ (_ _ B

A hemisphere of radius R is placed in a uniform electric field E so that its axis is parallel to the field. Which of the
following statement(s) is / are true ?

(A) Flux through the curved surface of hemisphere is tR?E.

(B) Flux through the circular surface of hemisphere is nR?E.

(C) Total flux enclosed is zero

(D) Work done in moving a point charge q from A to B via the path ACB depends upon R.
Ans: (A, C)

Hint:as¢ =0, é,
¢curved + ¢flat =0

¢y = — E x R?

=E x nR?

=0

otal

(I)curved

Also AV = —E . AF for uniform eletrified.

as E L AT
AV =0
W=qgAV=0

so work is independent of R in moving charge qfrom A + B

37. @ """" @@

P
s [ 1 1
R | e [
S l R

As shown in figure, a rectangular loop of length ‘a’ and width ‘b’ and made of a conducting material of uniform cross-
section is kept in a horizontal plane where a uniform magnetic field of intensity B is acting vertically downward.
Resistance per unit length of the loop is A Q/m. If the loop is pulled with uniform velocity ‘v’ in horizontal direction,
which of the following statementis/ are true ?

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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Bbv

A) Currentintheloop 1= ——
@) P A(2b +2a)

(B) Currentwill be in clockwise direction, looking from the top.
C) V.-V =V, -V, whereV is the potential
(D) There cannot be any induction in part SR.

Ans: (A, D)
P WA ﬁ 8
Hint : C %
Qa W R
e=Bxbxv
€ €

'" Rom  A(2b+2a)

Current is anticlockwise
V.=V =V, -V,
Also SR, 7||v;Soe=0
38. A sample of hydrogen atom in its ground state is radiated with photons of 10.2 eV energies. The radiation from the
sample is absorbed by excited ionized He*. Then which of the following statement/s is / are true ?
(A) He*electron movesfromn=2ton=4
(B) Inthe He* emission spectra, there will be 6 lines
(C) Smallest wavelength of He* spectrum is obtained when transition taken place fromn=4ton=3
(D) He*electron movesfromn=2ton=3
Ans: (A, C)

1 1
Hint: E=13.6 x 22(n—2—WJ

n=2tom=4
1 1
E=13.6 x 22 x 2—2—4—2 =10.2eV

So He* electron can move fromn=2ton=4

-1
Number of spectral lines = % = %(4 -1)=6

Smallest wavelength correspond to n = 4 to n = 3 transition

39. Aparticle is movinginx—y plane accordingto F = b cos wti +b sin ot i . Where wis constant. Which of the following
statement(s) is / are true ?

E
(A) P is a constant where E is the total energy of the particle

(B) The trajectory of the particle in x —y plane is a circle
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C€) Ina - a, plane, trajectory of the particle is an ellipse (a,, a, denotes the components of acceleration)
D) a=o0%V
Ans: (A, B)

Hint: r = bcosoti + bsinot j

o
=l

\7:

=—bo sinwt i+ bo coswt |

Q.
=

(V)= Jb26? sin? ot + b2w? cos? ot

(\7) = bw — constant ..E= %mv2 = constant

_ 1 2 2 E _ 1 2 _
E_Em[b 0 ] :>0)_2mb .® = constant
X = bcosot
y = bsinot
X2+ y2 = b2 — equation of circle
ALV So & # 0’V
40. A
A

© X—>

Two wires A and B of same length are made of same material. Load (F) vs. elongation (x) graph for these two wires is
shown in the figure. Then which of the following statement(s) is/ are true ?

(A) The cross-section area of Ais greater than that of B.
(B) Young’s modulus of Ais greater than Young’s modulus of B.
(C) The cross-sectional area of B is greater than that of A.
(D) Young’s modulus of both A and B are same.
Ans: (A, D)
Hint : Same meterial have identical Young’s Modulus.
For a given strain and Young’s Modulus.
stress in same
F, F F, A
A A TR A
asF,>F,, A, >A,
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CHEMISTRY
CATEGORY -1(Q41 to Q70)
(Carry 1 mark each. Only one option is correct. Negative marks —')

41. Which one of the following is the correct set of four quantum numbers (n, |, m, s) ?

A) (3,0,—1,+%j B) (4,3,—2,—%) ©) [3,1,—2,—%) D) (4,2,—3,+%j

Ans: (B)
Hint:n=4,¢=0,1,2,3
For¢=3, m=-3,-2,-1,0, +1, +2, +3

1
Form=-2,s= ——

2
42. Avogadro’s lawis valid for
(A) all gases (B) ideal gas (C) Vander Waals gas (D) realgas
Ans: (B)
Hint : Fact

43. A metal (M) forms two oxides. The ratio M:O (by weight) in the two oxides are 25:4 and 25:6. The minimum value of
atomic of M is

(A) 50 (B) 100 (C) 150 (D) 200
Ans: (B)
Hint : Let two oxide be

M,O_and M.Oy

As per guestion

2a 25 2a 25

16x_ 4 and W— 6
X == y= 3a where a = atomic mass of Metal
50° 100
As x and y to be an integer,
If we take a = 50, then x =1, y = 1.5 (not possible)
If we take a = 100 then x = 2, y = 3 (possible)
.. Minimum Atomic Mass = 100 u

44. The de-Broglie wavelength (1) for electron (e), proton (p) and He?* ion (o) are in the following order. (Speed of e, p and
o are the same)

(A) a>p>e (B) e>p>a C) e>a>p D) a<p>e
Ans: (B)

h
Hint: A =—
mv
-» speed are same

e
m

LA >A >A o as m >m >m
e p [ a p e
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45. 1 mL of water has 25 drops. Let N, be the Avogadro number. What is the number of molecules present in 1 drop of
water ? (Density of water =1 g/mL)

0.02 18 25 0.04
A g N B) 5N ©€) 1gNo ©) S5 MNo
Ans: (A)

1
Hint : Volume of one drop = (2—5ij

. Mass of 1drop=V xd

1
= | —mL |(1g/mL
(5gmtJiamL)
-1
= 259
Mass of waterinonedro i
Number of moles of H.O = p=2_5: 1
2 Molarmassof water 18 25x18
1 1 0.02
. Number of H,O Molecule 25x18 0~ B0ox9 ° 9 o

46. In Bohr model of atom, radius of hydrogen atom in ground state is r, and radius of He* ion in ground state is r,. Which
of the following is correct ?

N
[N

r 1 1 1
® o= ® =3 © =3 O =3

Kyl |_\—1

el
el

For H-atom
r,=a,
Also, For Hetion

-
N
—

1

2 2

47. The average speed of H,at T Kis equal tothatof O, at T,K. Theratio T, : T, is
(A) 1:6 (B) 16:1 C) 1:4 D) 1:1
Ans : (*No option is correct)

Hint: (C.,), =(C.),,
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8RT,  [8RT,
nMH2 nMo2

* No option is correct.

48. A sample of MgCQ, is dissolved in dil. HCI and the solution is neutralized with ammonia and buffered with NH,Cl/
NH,OH. Disodium hydrogen phosphate reagent is added to the resulting solution. Awhite precipitate is formed. What
is the formula of the precipitate ?

(A) Mg,(PO,), () Mg(NH,)PO, (©) MgHPO, ©) MgP0,
Ans: (B)
MgCl,(aq) + (NH,),CO,
Hint : MgCO,(s) + 2HClI(aq) > MgCl,(aq) + H,cO, — N, —NaHPO., Mg(NH,)PO, |
buffered with
NH,CI/NH,OH

49. XeF,,NO,,HCN, CIO,, CO,,.
Identify the non-linear molecule-pair from the above mentioned molecules.
(A) XeF, ClO, (B) CO,,NO, (C) HCN,NO, (D) CIO,, NO,
Ans: (D)

&

Hint: X6 i \\ H—C =N
‘ Q. ok Linear
!.F.: Planar
Linear
N &
Q' O Linear
Planar

50. The number of atoms in body centred and face centred cubic unit cell respectively are

(A) 2and4 (B) 4and3 (C) 1and?2 D) 4and6
Ans: (A)
D ) 2
L \ L o\
Hint: NI og0" |°
 — o> d
1 1 1
Zyoo = 5x8+1=2 Zygo =g ¥B+5x6=1+3=4
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51. The number of unpaired electron in Mn?* ion is
(A) 2 B) 3 €) 5 D) 6
Ans: (C)

Hint: Mn2*: [Arj3d= [T [ T[T [T ]7T]

52. The correct bond order of B—F bond in BF; molecule is

1 1
(A) 1 ®) 15 C€) 2 D) 1§
Ans: (D)
Hint: B.O = 2+‘I+‘I_11
int:B.O=—3 3
@
® © _F o
F:B< HF_B&F(—)F—%/Q:
F N T
53. Sodium nitroprusside is
(A) Na,[Fe(CN),NO,] (B) Na,[Fe(CN),NO] (C) Na,[Fe(CN);NQO] (D) Na,[Fe(CN),NO,]
Ans: (B)
Hint : Fact

54. Choose the correct statement for the [Ni(CN)4]2— complexion (Atomic no. of Ni = 28)
(A) The complex is square planar and paramagnetic
(B) The complex is tetrahedral and diamagnetic
(C) The complex is square planar and diamagnetic
(D) The complex is tetrahedral and paramagnetic
Ans: (C)
Hint: [Ni(CN),]*

[Ar]3d°4s°4p°
72N
nizes (NN T T T
[Ar]3d8
dsp? Hybridisation : |T¢|T¢|T¢|T¢|: | E | : | : | |
/ [
Paired e's dsp’

(Square planar complex and diamagnetic)
55. The boiling point of the water is higher than liquid HF. The reason is that
(A) Hydrogen bonds are stronger in water
(B) Hydrogen bonds are stronger in HF.
(C) Hydrogen bonds are larger in numberin HF
(D) Hydrogen bonds are larger in number in water
Ans: (D)
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(OIN

H/O\H‘~. ."'H/ " F F
@5 7 N h O,
Hint : HOH, g7 et
HQ O,' \‘O ~H
4 I
H H
56. The metal-pair that can produce nascent hydrogen in alkaline medium is
(A) Zn,Al (B) Fe,Ni (C) Al Mg (D) Mg, Zn
Ans: (A)
Hint : Fact
57. Oxidation states of Crin K,Cr,O, and CrO, are, respectively
(A) +6,+5 (B) +6,+10 (C) +6, +6 (D) None of these
Ans: (C)
Hint: RQ;B(O-S) K,Cr,0, : 2(+1)+2x +7(-2) = 0 = x = +6
(l)/Cr\(|)
58. Which of the following is radioactive?
(A) Hydrogen (B) Deuterium (C) Tritium (D) none
Ans: (C)
Hint : Fact

59. The correct order of acidity of the following hydra acids is
(A) HF>HCI>HBr>HI B) HF<HCI<HBr<HI. (C) HF <HCI>HBr>HI (D) HF >HCI<HBr>HI
Ans: (B)
Hint : HI > HBr > HCI > HF
Down the group acidic strength increases.

60. To a solution of colourless sodium salt, a solution of lead nitrate was added to have a white precipitate which dissolves
in warm water and reprecipitates on cooling. Which of the following acid radical is present in the salt?

(A) CI- (B) SO, (C) s* (D) NO;
Ans: (A)
Hint : 2NaCl + Pb(NO,), — PbCl,(ppt) + 2NaNO,

Me H
H OH Me (|:_Me
H C//
H/C\C/ OH \
61. | H H
Me

The correct relationship between molecules | and Il is
(A) Enantiomer (B) Homomer (C) Diastereomer (D) Constitutional isomer
Ans: (B)
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H
Me Me |
C
S S Z
Hint: H OH HO C z Me
\ H
H
H/C%C/ H
\Me
They are homomers

62. The correct order of relative stability for the given free radicals is

/H /H . COOEt
Hc — CH HC — (.:r{ H,C —CH\
| \H [ N(CH,), 1] N(CH,),
A) I>1>11 B) l>1I>1 C) m>1>1 ©) W>1>1

Ans : (D)*

Hint :ll1 > 11>

Adjacent functional group appear to weaken C —H Bonds, hence making free radical more stable
(* All the three are molecules - not radicals. We have assumed them as radicals)

?EHS HQS_— CHOCH,

(1) (2)

Hybridisation of the negative carbonsin (1) and (2) are

(A) sp?and sp® (B) sp®and sp? (C) both sp? (D) both sp®
Ans: (B or D)

63.

® ®
Hint :Original questionis CH, H,C — CHOCH, which is a misprint.
(1) @)

Probable structures are:

H ?— CH,— OCH ?Ha
2L—73p3 ’ : spa“/
(D)
OR
HZC—\C&— CH, (09H3
sp’ O> ;tp:“
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64. What is the correct order of acidity of salicylic acid, 4-hydroxybenzoic acid, and 2, 6—dihydroxybenzoic acid?
(A) 2, 6-dihydroxybenzoic acid > salicylic acid > 4-hydroxybenzoic acid
(B) 2, 6—dihydroxybenzoic acid > 4-hydroxybenzoic acid > salicylic acid
(C) salicylic acid > 2, 6—-dihydroxybenzoic acid > 4-hydroxybenzoic acid
(D) salicylic acid > 4-hydroxybenzoic acid > 2, 6—dihydroxybenzoic acid
Ans: (A)
COOH
COOH COOH

] HO OH OH
Hint : > >

OH

The conjugate base of 2, 6-dihydroxybenzoic acid is highly stabilised by H-bonding. The effect is lesser in salicyclic
acid.

65. The enol form in which ethyle-3-oxobutanoate existsis

OH
OH b H
RN
) @ He ¢
H,C —— C—— CH,CO,C,H; |
CO,CH,
[ [
CO,CH c c
C oy / \ 4 \
©) H3C/ AN c -~ D) HC (|3 OCH,
H H
Ans: (C)
H..
o o
Hint : (|3 g

CH” "ScH” ™Soc H,

Stablised by H-bonding and Ketonic group enolises relatively more than ester group.
66. How many monobriminated product(s) (including stereocisomers) would form in the free radical bromination of n-

butane?

A) 2 B) 1 © 3 D) 4
Ans: (C)

Hint : Total =3
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. 15 .
67. CgHg(lia)+ 702(g) — 6CO0,(g)+ 3H,0(liq)

Benzene burns in oxygen according to the above equation. What is the volume of oxygen (at STP) needed for
complete combustion of 39 gram of liquid benzene?

(A) 11.2litre (B) 22.4litre (C) 84litre (D) 168litre
Ans: (C)

39 1
Hint: ¢y, =75 =—mole

From Balanced equation,
n = iI’]
CeHs 15 0,

1_2 xL

2 15 224L
Lx=84L
68. How much solid oxalic acid (Molecular weight 126) has to be weighed to prepare 100 mL exactly 0.1 (N) oxalic acid
solution in water?
(A) 1.26g (B) 0.126¢g (C) 0.63g (D) 0.063g
Ans: (C)

Hint: neq =Nx V(L)

100
= (0.1 — | =
( )(mooj 0.01

126
weight =no. of eq (n, ) * Equivalent mass=0.01x 5

- 0.63g

69. The major product of the following reaction is
F,C—CH=CH, + HBr —

(A) F,C-CH,-CHpBr (B) F,C—CH(Br)—CH, ©C) FZ(IJ—CH(F)—CH3 (D) FCH-CH-CHF

Br
Br
Ans: (A)
(B & 50
Hint : F,C-CH=CH,—>F,-CH,-CH,——>F,C-CH, - CH,—Br
(more stable)
70. The correct order of relative stability of the given conformers of n-butane is
CH, CH, CH,
H CH, H H CH, H
H CH, H
| Il 1]

(A) NI>1=I B) H>1=>I C nu=1=1l D) I=1=>l
Ans: (A)
Hint: 1I>1=1lI

Anti form is more stable than Gauche form.
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Category Il (Q71 to Q 75)
(Carry 2 marks each. Only one option is correct. Negative marks : %)

71. Pick the correct statement.
(A) Relative lowering of vapour pressure is independent of T.
(B) Osmotic pressure always depends on the nature of solute.
(C) Elevation of boiling point is independent of nature of the solvent.
(D) Lowering of freezing point is proportional to the molar concentration of solute.
Ans: (A)
Hint:
Relative lowering of vapour pressure is IAD—IZ , which is equal to mole fraction of solute which is independent of tempera-
ture.

72. Let (Crms)H2 is the r.m.s speed of H, at 150 K. At what temperature, the most probable speed of helium |:(Cmp )He}

will be half of (Crms )y, ?

(A) 75K (B) 112.5K (C) 225K (D) 900K
Ans: (B)
Hint:

3RT 2RT
Cms =" Cme =\

.1 [3xRx150 2RT
As per question — =

2 2 4
T=125K
73. The correct pair of electron affinity order is
(A) O>S,F>Cl B) O<S,Cl>F (C) $>0,F>Cl b) S<O,Cl>F
Ans: (B)
Hint:

Second period elements of p-block have lower values of electron affinity than expected due to unusually smaller size.
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74. The product of the following reaction is :

Cl \©/Br 1.Mg, Et,0 (dry)
2. 4—chlorobenzaldehyde
3.aqNH,CI
OH OH
Cl Br
SR o U T
Cl Cl
OH OH
Cl
SRS o KT
Br Cl Cl

Ans: (A)
Hint:

OH
Cl

cl Br MgBr /@/CHO
IO SR CART RGO
Et,O(dry) B =
2. NH,Cl(aq)
Cl
75. The product of the following hydrogenation reaction is :

Catalyst
+ H2 High temperature and pressure
(leqv) gnteme P

(1 eqv.)
Je 0 - O
(1eqv.) (0.33 eqv.) (0.66 eqv.)
- Q-0 0 O
(0.66 eqv.) (0.33 eqv.) (1 eqv.)
Ans: (C)
Hint:

The double bonds will continue to get reduced in one molecule one after another. This process will continue till all the
hydrogens are exhausted.
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Category Il (Q76 to Q80)
(Carry 2 marks each. One or more options are correct. No negative marks)

76. Which of the statements are incorrect ?
(A) pH of a solution of salt of strong acid and weak base is less than 7.
(B) pH of a solution of a weak acid and weak base is basic if K, <K .
(C) pH of an aqueous solution of 10¥(M) HCl is 8.
(D) Conjugate acid of NH; is NH..
Ans: (B, C)
Hint:

*

pH of a solution of strong acid and weak base (say NH,Cl) is less than 7.
* For hydrolysis of salt of weak acid and weak base.
When K, >K,, pH<7
* pH of 10*M HCI (aq) will be less than 7.
* Conjugate acid of NH, is NH,. This is a true statement.
77. During the preparation of NH, in Haber’s process, the promoter(s) used is / are —
(A) PtO, (B) Mo (C) MixofAl,O,andK,0 (D) FeandMn
Ans: (B, C)
Hint:
Mo was used as promoter earlier. Now K,O and Al,O, are used as promoter.
78. The correct statement(s) about B,H; is/ are :

(A) All B atoms are sp® hybridised (B) Itis paramagnetic

(C) It contains 3C - 4e bonding (D) There are two types of H present
Ans: (A, D)

Hint:

In diborane, all boron atoms are sp® hybridised. It is diamagnetic and contains 3C — 2e bonds. There are two types of
hydrogens — terminal and bridging.

79. Which of the following would produce enantiomeric products when reacted with methyl magnesium iodide ?

(A) Benzaldehyde (B) Propiophenone (C) Acetone (D) Acetaldehyde
Ans: (A, B)
Hint:
O H
| 1. CH Mgl ?
R-C-R—=%9 ,R_C -R
2.H,0 |
CHs

When R and R’ are different and none of them is methyl, we will get enantiomeric product.

O O

@) @)
CH CH, I I
CH~C-CH, CH~C-H

(Benzaldehyde) (Propiophenone) (Acetone)  (Acetaldehyde)
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0 CH,

80. ——

CH,

The above conversion can be carried out by,

(A) Zn-Hg/Conc. HCI (B) i. H,NNH, ii. NaOH in ethylene glycol, A
(C) i.HSCH,CH,SH/H® ii.H,/Ni (D) Bromine water

Ans: (A, B,C)

Hint:

(A) Zn-Hg/Conc. HCl — Clemmensen Reduction

(B) NH,—NH,, NaOH in ethylene glycol, A — Wolf-Kishner reduction
(C) i. HSCH,CH,SH/H* ii. H,/Ni—Mozingo method.

These are known to reduce — CO —to— CH, —
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