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PHYSICS

Unlevss otherwise specified in the question, the following values should be used :

Mechanical equivalent of heat, J = 4.2 J cal”!
Acceleration due to gravity, g = 9.8 m s~
Absolute zero temperature = —273 °C

Speed of light in vacuum = 3 x 108 ms~!

The following symbols usually carry meaning as given below :
g, : €lectric permittivity of free space |
1, : magnetic permeability of free space

R : universal gas constant
e .
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Category-I (Q. 1 to 30) . :
Ca‘eg‘?".‘"l : Carry 1 mark each and only one option is correct. In case of incorrect
answer or any combination of more than one answer, ¥ mark will be deducted. f
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A spherical convex surface of power 5 dioptre separates object and image space of

. R 4 . —
refractive indices 1.0 and 3 respectively. The radius of curvature of the surface is P = i
(A) 20cm (B) lcm (C) 4cm (D) S5cm A
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(A) 20cm B) 1cm (©) 4cm " (D) S5em 23//0.

In Youné’s double slit experiment, light of wavelength A pasSes through the double-slit
and forms interference fringes on a screen 1.2 m away. If the difference between 3" order
maximum and 3 order minimum is 0.18 cm and the slits 'afe 0.02 cm apart, then A is
(A) 1200 nm (B) 450 nm (C) 600 nm (D) 300nm
ST AT AT A AT WA, B TUCF 1.2 m A A BT e
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off5q TR EY 0.18 om X0 @ A G W 2
(A) 1200 nm (B) 450nm (C) 600 nm (D) 300 nm

A 12.5 ev electron bearh is used to bombard gaseous hydrdgen at ground state. The

~ energy level upto which the hydrdgen atoms would be excited is
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4. Lg;ér v. E be the radius of orbit, speed of electron and total energy of electron

,/0, p reap&twely in a H-atom. Which of the following quantities according to Bohr theory, is

o¥ proportional to the quantum number n ?
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What is the value of current through the dlode in the circuit given ?
(A) OmA 'B) 1mA | ~(C) 19mA (D) 9mA =
B ofiTe TSNS, OICed 7 FH eREN@E WA e@ e
(A) OmA (B) 1mA <o 19mA (D)‘ 9mA
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For the given logic circuit, the‘ output Y for inputs (A =0, B = 1) and (A =0, B = 0)

respectively are . .

(A) 0,0 “@B) 0,1 - €) 1,0 D) 1,1

Bt afife At 6N 2998 (A =0, B =1) 8 (A =0, B = 0) ¥ (A WG+ Y T
RAlCge ]

A 0,0 B) 0,1 © 1,0 ®) 1,1




PC-2021

From dimensional analysis, the Rydberg constant can be expressed in terms of electric

charge (e). mass (m) and Planck constant (h) as [consider — = | unit]
0
h? 4 / me' . me’
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Three blocks are pushed with a force F across a frictionless table as shown in figure. Let
N, be the contact force between the left two blocks and N, be the éontact force between
the right two blocks. Then

(A) F>N>N, . (B) F>N,>N, (C) F>N,=N, (D) F=N,=N,
ﬁﬁwaﬁm@ﬂmmmﬂmwm@ﬁaFWMﬁwmmﬁ
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(A) F>Np>N,  (B) F>N,>N, (€©) F>N;=N, (D) F=N,=N,

vV, k
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A block of mass m slides with speed v on a frictionless table towards another stationary

block of mass m. A massless spring with spring constant k is attached to the second block
as shown in figure. The maximum distance the spring gets compressed through is

m m | K
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The acceleration vs distance graph for a particle moving with initial velocity 5 m/s is
shown in the figure. The velocity of the particle at x =35 m will be
(A) 20.62m/s (B) 20m/s (C) 25m/s (D) 50m/s

Bra @3 AT T G- (erefod TRl AR | FT i @ 5 m/s | TIH
x = 35 m, O FUBA ST T@ Bl |
(A) 20.62m/s (B) 20m/s - (C) 25m/s (D) 50 m/s

A simple pehdulum, consisting of a small ball of mas$ m attachéd to a massless string
hanging vertically from the ceiling, is oscillating with an amplitude such that

T, . = 2T nin Where T, and T ;, are the maximum and minimum tension in the string

respectively. The value of maximum tension T, in the string is : '
3m ' 3m :

a == (B) mg © % O 3me
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In case of projectile motion, which one of the following figures represent variation of
horizontal component of velocity (u,) with time t ? (assume that air resistance is
negligible) s hasr,
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(1, 2, 3) and CM. of another system of particles of 3
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A uniform thip rod of length L, mass
horiZontal impulse P ig suddenly
energy of the rod after the impulse

m is lying on a smooth horizontal table. A

applied perpendicular to the rod at one end. The total
1S

P 7p2 13p? 2P’
A) — . Ll -
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P 7p> 13p> 2p?

A) — - b5, o bl
(A) M (B) M - © ™ (D)

M

Centre of mass (C.M.) of three particles of rhasses 1 kg, 2 kg and 3 kg lies at the point
kg and 2 kg lies at the point

(=1, 3, -2). Where should we put a particle of mass 5 kg so that the C.M. of entire system

lies at the C.M. of the first system 2
kg, 2 kg 8 3 kg ot @36 Fevieg waraw (1, 2, 3) Ao ez 13 kg 2 kg @R

W G PRI I (1, 3, ~2) Rmare w=f¥w | 5 kg ST W G R ey
T T g G SR S YO TR ST IIL I ?

(A) (3,1,8) - B 000 - © 1372 D) (-1,2,3)

A body of density 1.2 x 103 kg/m?3 is dropped from rest from a height 1 m into a liquid of
density 2.4 x 103 kg/m3. Neglecting al] dissipative effects, the maximum depth to which
the body sinks before returning to float on the surface is

(A) 0.Im (B) 1m (€) 0.0l m (D) 2m

1.2 x 10% kg/m’ TG 93 5 Farga 1 m Bo5e! 1003 2.4 x 103 kg/m? 0GR 7
wwmﬂfﬁlmwwwmw,wmmmw
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A) 0.1m ) im © 0.01m ©) 2m
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Two solid spheres S, and S, of same uniform density fall from rest under gravity in a
viscous medium and after some time, reach terminal velocities v, and v, respectively. If

: m \Y .
ratio of masses —-= 8, then — will be equal to

1 1
A) 2 (B) 4 (C) > (D) 4
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In the given figure, 1 represents -isobarié, 2 represents isothermal and 3 represents
adiabatic processes of an ideal gas. If AU,, AU,, AU, be the changes in internal energy in

these processes respectively, then

- (A) AU, <AU, <AU; : (B) AU, > AU, <AU,

(€) AU, =AU,> AU, (D) AU, >AU, > AU,

21 BT e AT ST (1), ST (2) @ T (3) efRraefet Tl <cwee | i
4% ftFmelors weaed AfiTeT IAT AU, AU, © AU, T, O

(A) AU, <AU, < AU, (B) AU, > AU, <AU,
(C) AU, =AU,>AU; (D) AU, > AU, > AU,
0= I A S RPL a |
If pressure of real gas O, in a container is given by P = Veb 15 ,then the mass of

the gas in the container is
(A) 32gm (B) 16gm (C©) 4gm

a5 +I@ 4 g SR IR AT 0~ 519t P = 2“}Tb - g e G B

(D) 64gm

IR I AR M O3 &

(A) 32gm (B) l6gm €) 4gm (D) 64 gm
9 - TN S e, b, Vs WA S SRR, ST S, S Yoo, g,
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300 gm of water at 25 °C is added to 100 gm of ice at 0 °C. The final temperature of the

mixture is

(A) 125°C (B) 0°C (C) 25°C (D) 50°C
0 °C BRI 100 gm W 25 °C SR 300 gm & (Fe 277 | firgrerd e Tl 203
(A) 125°C (B) 0°C (©) 25°C (D) 50°C

The variation of electric field along the Z-axis due to a unifdrmly charged circular ring of
radius ‘a’ in XY plane is shown in the figure. The value of coordinate M will be

21
> © - |
TSI RS G35 ‘2’ IFMER JOE R XY et WiR | fe-97 wrwd o1 g
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A metal sphere of radius R carrying charge q is sﬁrrounded by a thick concentric metal
shell of inner and outer radii a and b respectively. The net charge on the shell is zero. The
potential at the centre of the sphere, when the outer surface of the shell is grounded will
be

q (1_1 q 1 q(i_l)‘ q 1
(4) 4neo(a b)' L 4ne, a © 4ne,\R a ol 4ne, R
@3B q B4 9 R IPMER G1ST VIS Woi @3l Tarafiye fefbe aoe e wm
ARTS SR | T FEST 007 TP 2 @ AR 0 PN b, TN TG e
qmnmmmmmqttg-wzaawwnmmmwm-ﬁwwwm

q 1,_1) q 1 Q (1.1} . I
@ - (a - ® ©) ___(__..) © 11

€ dne, a 4ne,\R a
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22.  Three infinite plane sheets carrying uniform charge densities —o. 20. 40 are place'd
parallel to XZ plane at Y = a. 3a, 4a respectively. The electric field at the point (0. 22, 0) 1s

50 4 ' A
Aa) =] By _ .93 o o (D) j
2g, ®) 28()] ©) 2¢g, ! - 2¢,

R it figfow STwe sired wawfas ¥7g —o. 20 8 40 e fors e X2 TS
IR ST AT Y = o, Ja 8 da S S | “AroefE & (0, 2a, 0) FA®
SR AR TR

56 » 76 A (o
A) — B) — 2] o D
( ) 280 ] ( ) 280 J ‘ ( ) 280 J ( ) - 280

56 ~
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23. Two point charges +q, and +q, are pla¢ed a finite distance ‘d’ apart. It is desired to put a
third charge q; in between these two charges so that q; is in equilibrium. This is
(A) possible only if q4 is negative. (B) possible only if q; is positive.
(C) possible irrespectiVe of the signofq;. (D) not possible at all.
WS R W4 +q, @ +q, "R (X d TAQ SRES | «3f5 g LA q, W o 7
ST S B AT q, T A | Af> 73

(A) T g; YNGT T | (B) M g, EITE | L
(©) q;-a3 Brza o oo 7w | (D) ST TG T | +% d
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Consider two infinitely long wires pgrall_el to Z-axis carrying same current I in the
positive Z direction. One wire passes through the point L at coordinates (-1, +1) and the
other wire passes through the point M at coordinates (-1, -1). The resultant magnetic

field at the origin O will be

e B I
Hol 3 ® =i © M Mol 2
A 2’ 2n 22n D) =i
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A thin charged rod is bent into the shape of a small circle of radius 'R the c.harge pe(r] unit
length of the rod being A. The circle is rotated about its axis with a time period T and it is

found that the magnetic field at a distance ‘d’ away (d>>R) from the center and on the
m

axis, varies as T The values of m and n respectively are

(A) m=2,n=2  B) m=2,n=3 (C) m=3n=2 (D) m=3,n=3
T WS 3F wTF R AR 93 FW 6 RIS 91 77 G S GFF (TG A
SCT AR A | el o o q@rea T otaE Rea (R 20 T A, TP (90

STF TR A d-TS (d>>R) BIAFLARE T ~— | TICRTE m <3¢ n < T I

(A) m=2,n=2 (B) m=2,n=3 (C) m=3,n=2 (D) m=3,n=3

1/ -
=

7

For two types of ’ma‘gnet’ic materials A and B, variation of -l—(x : susceptibility) vs.

‘temperature T is shown in the figure. Then

(A) A is diamagnetic and B is paramagnetic.
(B) -A is feromagnetic and B is diamagnetic.
(C) A is paramagnetic and B is feromagnetic.
(D) A is paramagnetic and B is diamagnetic.

oS B € A @ B @7 TRID ST T 97 0L % (1 : BIE &2oTe)- 7 R
BT TR TR |- TR | |

(A) A TEICIRT 9 B “RGHF (B) A SICHINT @2 B oarsiys
(C) A *RIGIEF 43 B SACHITS (D) A *RIBIRT 9 B arsiys
i
Vo
>t
0 T2 T
The rms value of potential difference v shown in the figure is
R v D) -
@ 5 B) Vo © & ® 7
WWW'WWWWMSWW |
_V_Q (B) \Y C \ : D) A
@ | o) (6 ® %
wwwww 209 12 . i, e, 1 S, . S e e e o,
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Red Yellow Orange

A garbon resistor with colour code is shown in the figure. There is no fourth band in the
resistor. The value of the resistance is
(A) 24MQ+20% (B) 14kQ+5% (C) 24kQ* 20% (D) 34kQ+10%
wﬁaﬁammaﬂwaﬁ@%%@tﬁmmlm@@ﬁﬁﬁ?@ﬂ?ﬁﬁi'
Ayt a Y 2=
(A) 24MQ+20% (B) 14 KQ+5% (C©) 24kQ+20% (D) 34 kQ + 10%
L o |
Ly
\_/ v = v sin wt

Consider a pure inductive A.C. circuit as shown in the figure. If the average power
consumed is P, then

(A) P>0 B) P<0- (C) P=0 (D) P is infinite
WWWWWA.C.WWWIWWPW,
(A) P>0 - (B) P<0 (C) P=0 (D) - W A

The cross-section of a reflecting surface is represented by the equation x> + y2 = R? as
shown in the figur A ray travelling in the positive x direction is directed toward positive
direction after reflection from the surfice at point M. The coordinate of the point M on

the reflecting surface is

s @B e lkH e Ey

WWW-Wqu2+y2=RZIWx-WWQW
%WWMWWWWWYWWMﬂn

N R B i Ml i

et e RO
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Category-11.(Q 31 to 35) |

one option is correct. In case of incorrect im(i%wer or any
combi“aﬁpn of more than one answer, ¥» mark will be deducted.

93 Swx e

| A3 B et 2 74 ACQ et B Tt el T (1 i B

Carry 2 marks each and only
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31. Fora plane electromagnetic wave, the electric field is given by e
E=90sin(0.5x 103 x + 1.5 x 10" tyk v/ m. The corresponding magnetic field B will be
G Foe S

DY A T, OfSeTHa E 97 TGT 27
E=90in(0.5 x 103 x+ 1.5 x 1011 )k v / m. BIHS0HT B 7 T 2@

)

(A B=3x1075in(0.5 x 10°x + 15 x 1010 i T - Q- -4 T
(B) B=3x107sin0.5x 103 x+ 1.5x 10'1t) jT ,
- ~ ==
(©) B=27x10%sin(0.5 x 103x+1.5x 1011) }T €7

(D) B=3x107sin(0.5x 103 x+ 1.5 x 1011t) kT

@ Two metal wires of identical dimensions are connected in series. If 6, and o, are the
electrical conductivities of the metal wires respectively,

the effective conductivity of the
combination is | i N
Vg0, ' 200 c,+0
A) o,+o B) L2 (C) =122 D 170,
(A) o,+o0, | (., Ry ey (D) 20,0,
IFE IR Gfo ST SIRF TN ANAMH J& 41

2 | 3 6 oIEe wfer Affzem
G G, T, B % T e s =@

, oG 20
(A) o;*0, B) —2 © == D) Si*to
' O1+63 . C1+0, 20,0,

33. A uniform rod of length L pivoted at one end P is freely rotated in a horizonty] plane with
an angular velocity ® about a vertical axis passing through P. If the temperature of the
system is increased by AT, angular velocity becomes %)- If coefficient of linear exXpansion
of the rod is o (a <<1), then AT will be '
1 1 o 1
(A) = (B) ) ©) o D) «
a2l 2% P R B SEH L A0 @3l e e o raifors

SIS T Srpefi wre
p frga Wy fACw Sgr STwA AHCR TR Q0% | WA womma AT

ﬂfiwmwmsca
R 0 W T % | T AT T TR 6T (o <<1) TS AT a3 7 o7
% - i ,
1 . 1 (C) -

yie, 5 (D)

.
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An ideal gas of molar mass M is contained in a very tall vertical cylindrical column in the

uniform gravitational field, Assuming the gas temperature to be T, the height at which the
centre of gravity of the gas is located is (R: universal gas constant)

RT

A) — A3
g ®) Mg

(€©) MgR (D) RTg

@ﬁwwlﬁw&m*{am Sl BILET NG M S Srstn S i a4

R | MR S T 4@ e, wammmmmmwm
mfeﬁamm

RT geiar - RT
N - B) —
@ ® i
(©) MgR (D) RTg

Under isothermal conditions, two soap bubbles of radii a and b coalesce to form a single

bubble of radius c. If the external pressure is P, then surface tension of the bubbles is

P(c*-a%+b’) | | | I.’(03—53""‘33)
B @) ! 4(a’ +b*~c?)

| P(c’+a’-b?) \ D P@a’+ b’ —c*)
T Jr B B

a mabm@qﬁmwmaﬁwwmmcmawwm
799 | W AT 517t P TF, O TIICH o0 2

,P(c* -2’ +b%)

P(c3—53—b3)
. B -
@A) Y@+ -c) s 4(@* +b% -¢?)

P(c+a’- bz) Dy P@+1b' -
© 4(a - ¢) )

4(a* +b? —¢?)

00 S v
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Category ~ 111 (Q 36 to 40)
Carry 2 marks each and one or more option(s) is/are correct, If all correct answers are not

marked and also no incorrect answer fs marked, then score = 2 x number of correet
answers marked + actual number of correct answers, If any wrong option is marked or if
any combination including a wrong option is marked, the answer will be considered wrong,
but there is no negative marking for the same and zero mark will be awarded.

T i Cun Ao | 7 3 A Saw e 2 797 A0 | W o G BB A AF 6
W% Tons w1 3 =1 AT SIRTA M3 2 x 14 3 A% Coz ten 2oz g A4 + WA 2
¥ TwT A w1 et | At I ot B o 79 A G BarEr W @B TA @

SIRC Sl o1 4T TS TR | R IR T 7 101 A A, weie, oy 7 A |

36. E‘é X 7&0

v
A small bar magnet of dipole moment M is moving with speed v along x direction
towards a small closed circular conducting loop of radius ‘a’ with its centre O at x = 0
(see figure). Assume x > a and the coil has a resistance R. Then which of the following
statement(s) is/are true ?

(A) Magnetic field at the centre O of the circular coil due to the bar magnet is M.

x3

(B) Induced EMF is proportional to —14—
X

(C) The magnetic moment p due to induced current in the coil is proportional to a* @q

(D) The heat produced is proportional to -17
x

mem’WWWxWvaﬁ ‘a’mmm
mmﬂﬁwmumﬁamaﬁoﬁmwummx»amm
@14 R | OT3 57 (31 T/ Bfmefer oy ¢ -

A wqumqmmmmwmm% [
1
(B) ,memx_“-qmmm. 09>

1
D) Beom OIIe ;3"‘“ AN |

v T 1 Lt e @ e end
o
e

o o, s o
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Electric field component of an EM radiation varies with time as E = a(coswyt + sinot
cosayt), where ‘a’ is a constant and o =10'5 sec”!, @, = 5 x 10'5 sec™!. This radiation
falls on a metal whose stopping potential is -2 ev. Then which of the following

~ Statement (s) is/are true ? (h=6.62 x 10734 ] -9)

(A) For light of frequency w, photoelectric effect is not possible

(B) Stopping potential vs. frequency graph will be a straight line
(C)  The work function of the metal is -2 ev.

(D)  The maximum kinetic energy of the photo electrons is 1.95 ev.
I SfepFI Rivarm ofeerra E - a(coswyt + sinot cosm,t) LA A 27 |
QM ‘2’ 9 EIF, © =1015 sec-! @ w = 5% 10'5 sec™! | ¥ ffFa 96 -2 ev facandt
3 3o o7 iren Box wvtfows =1 SR T @ 8/ Seefe ey 7

| RS (h=6.62 x 1034 J -8)
(A) o F=N0E R & Wit ofes ferat sr@eea 7 |
B) A o2 ¢ F=sttw b o st
©) 9T I SAFF 2 ev | e
(D) RN FCFARRAR A6 A 1.95 ev |

P
A

2Po C

Po BT A
-
i
Vo 2Vo e | . o
Consider the P — V diagram for 1 mole of an ideal monatomic gas shown in the figure.

Which of the following statements is/are true ?

(A) The change in internal energy for the whole process is zero.

(B) Heat is rejected during the process |
. il
(C) Change in internal energy for process A — B is — : PyV,
(D) Work done by the gas during the entire process ig 2PV, | ‘
G T G5 Sk § AT MCH P — V T T J00R | T, B /8 fme it
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The potential energy of a particle of mass 0.02 kg moving along x-axis is given by

V = Ax (x - 4)J where x is in metres and A is a constant. Which of the following is/are
correct statement(s) ?

(A) The particle is acted upon by a constant force. l
(B) The particle executes simple harmonic motion. \_/
: yiva 3 ; 0 A
(C) The speed of the particle is maximum at x =2 m. W
/ 67\/
(D) The period of oscillation of the particle is g-sec. G

x-S AT N 0,02 kg O <D T FREF V = Ax (x — 4)J, T A 93
T 92 x TR 93t gafs | Fee R 8 /el ey ¢
(A) 0 T A& W AT | (B) I e TS 17 I |

©) x=2mRrmEIMWIE =T (D) ?‘WW‘T&RW%S&

A particle of mass m and charge q moving with velocity v enters region-b from region-a
along the normal to the boundary as shown is.the figure. Region-b has a uniform

magnetic field B perpendicular to the plane of the paper Also, region-b has length L.
Choose the correct statements

(A) The particle enters reglon-c only 1f v> aLB

(B) The particle enters region-c only if v < qLB

(C) Path of the particle is a circle in region-b

(D) Time spent in region-b is independent of velocity v

e B T, m T 8 q TR GIH FA v & a-S TUCF RCSW STa o
AT b-T%(H A3 IR | b-TAB WYy DI O A TSI G Ay Biywrea
B W% | W b-wetera 21y L 2 01 M T B/ Twrefer 7oy ¢

(A) M c-See ora T T v » 4LB
m

B) D Cc-TET ot R W v < qLBn
m
(©)  b-seT T AL aray |

(D) b-WWWWW MR -7 Bota T I A

sonta B s
p———L Vo
s, e S g g,

18 V- W Y - S LS 1 S St W, S ., YIS &, S Vi o e
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. CHEMISTRY
Category-1: Carry 1 mark each Category-1(Q 41 to 70)

Ot a combliae and only one option is correct. In case of incorrect answer
mbination of more than one answer, % mark will be deducted
3 TR 3w | W Bwx e

1 7Y% *IA | e Bww e wea o (ot aaffer Ta7
Rt V4 w3t a |

The exact ‘order of boiling points of the compounds n-pentane, isopentane, butanone and
1-butanol is a

(A) D-pentane < isopentane < butanone < 1-butanol
(B) isopentane < n-pentane < butanone < 1-butanol
(C)  butanone < n-pentane < isopentane < 1-butanol
(D) 1-butanol < butanone < n-pentane < isopentane

N-TATSH, SIRTHCATE, REBIE @ 1-REBAe pitneferg ~goaiaa #5a it 20
(A) D-TATON < SETACATHA < REBIAR < 1-REBI=A
(B) SIRTAMATHA < n-TAATHw < REBIAN < 1-REBe
(C) TREBIEN < n-TATHT < WREIATHA < 1-REBHA
(D) 1-TBHe < REBIER < n-TATH < SRTATATEA

41.

42. The maximum number of atoms that can be in one plane in the molecule

p-nitrobenzonitrile are

(A) 6 - (®B) 12 () 13 (D) 15
p- AR ZREA SHBE G ST LUFTS AR G A AT T2 4
(A) 6 - B) 12 ©) 13 (D) 15

43. Cyclo [18]carbon is an allotrope of carbon with molecular forrrnula‘Cw. It is a ring of 18

carbon atoms, connected by single and triple bonds. The total number of triple bonds
present in this cyclocarbon are

@A 9 - (B) 10 | C€) 12 (D) 6
C,, TR @ RFE AR [18] FE TN TR @ worrew | 18 B I a2
wmaweﬁmwm!wﬁwﬂ@wmﬁamwmm
A) 9 _ (B) 10 . © 12 (D) 6

" 44. p-nitro—N,N-— dimethylaniline cannot be “r:epresented by the resonating structures
g_ma@_N,N _orRRE IR TR T 75w TRl o 7 I A refe

- o t;‘
Me,N N
MezN—@—N\ P 2 | \o

- )

@ 20
o0 "’O" 2
Mezﬁ GN< (? MezN N\ &
| qer@p A 1)) | |
3 | G (B) Iland IV - (C? Land 11 (D), MMand IV

C )
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CO,H CHj,
1 H‘—-l——oﬂ and HO—-“H
CHj COOH

CH, CH,

2 and
NO, NO;

H Cl H,C Cl

3 >——-< and ? H
CHj Cl cl H

The relationship between the pair of compounds shown above are respectively
(A) Homomer (identical), enantiomer and constitutional isomer
(B) Enantiomer, enantiomer and diastereomer

(C) Homomer (identical), homomer (identical) and constitutional isomer

- (D) Enantiomer, homomer (identical) and geometrical isomer

A e Tt TerTet efer ey AiRroifie o1 T I
(A) TG (Tameh), 2ffR TR @2e 16 S
(B) &SRy AR, 2fSf FwwR, TRCSRCITR
(C) TRICAR (1), TR (XA, 2167 AN
(D) &fSfRE AT, TR (Fet) e eniffos Tz

The exact order of acidity of the compounds p-nitfophe_nol, acetic acid, acetylene and
ethanol is

(A) p-nitropheno] < acetic acid < acetylene < ethanol

(B) acetic acid < p-nitrophenol < acetylene < ethanol

(©) acetylene < p-nitrophenol < ethanol < acetic acid

(D) acetylene < ethanol < p-nitrophenol < acetic acid :

p-AEGCE, ST wfre, B 8 B tRee R T weeer yud @y 7@
(A) Q_W<wmw@<mm<w

(B) WW<B'W<WW<W

© W<p—m3@mﬁ<wm<wm@

(D) SiEADE < T < p-ARUICEET < WA Wi

ot y

(IR AL NS 1 i M S, a0, O 1, o SR, A
e '
st o, o s M b § e 4V '
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NH2 NH2
. Me ' S 2 2. Me Y 2
o} 5  CHs
_H_con H
2 CO,H v

20 QSR 2 o

O Me 0
The dipeptides which may be obtained from the amino acids glycine and alanine are
(A) onlyl (B) only2 (C) bothland2 = (D) allofthem

SR WfE M2 @ S (e 1 TR BiRvef Sesty 20S #AtE Thefer 2
(A) TIFEN@ 1 (B) TIIeN 2 C) TEW1aR2 (D) e

1.dil HC! . ‘
Benzaldehyde + methanol dry > A : >B o )M/)-P
HCI  2.(CH,C0),0 o 4 oY
> Qb
'CH;COONa @
o 1. Y HCI |

5

RYETIET + e > A — >
‘ HC! 2.(CH,C0),0
' ' CH,COONa

The compounds A and B above are respectively

BET A 92 B T9T TUAETH

Pho_OMe - o COH
(A) and Ph ‘
e vt

®) Ph OMe and PhCOCH;
OMe

et il

/(L/COH
~ Ph _OMe and Ph y
© Y

OH

(D) | | ey &

- s |5 | o e o G AR (30 | W (e s 2

) . p e i oame
,.........-...MM”M“ 3 ¥ zl
e pme—— T P T
. L} L ]



49.

50.

pIN L

PC-2021 4
For a spontaneous reaction at all temperatures which of the following is correct ?
(A) Both AH and AS are positive (B)’ AH is positive and AS is negative
(C) AH is negative and AS is positive (D) Both AH and AS are negative
R ST @3 TS R e AW Seas W e A 7
(A) AH 8 AS To1% Wiga (B). AH 4AI1g&F @ AS YNNG
(C)  AH ¥MGT 8 AS HIgF (D) AH 8 AS TEYE Yeirgs

A given amount of Fe2* is oxidized by x mol of MnO in acidic medium. The number of

moles of Cr,0 3 required to oxidize the same amount of Fe2* in acidic medium is
(A) x @Y S0RF R T i C) )20 (D) 12x
SOITS S, 8 AR Fe2 x TR MnO; W1 WIR® 2 | WIS 4N & e

Fe?* O SRR &) T3 T A< Cr, 02 #{aIer 1S

A x - (B) 083« (€©) 2.0x (D) 12x

51.

(A) 2.5x105 (B) 2.5x10% (C) 5.0x10% (D) 5.0x 102

An element crystéllizes in a body centred cubic lattice. The edge length of the unit cell is |
200 pm and the density of the element is 5.0 g cm™3, Calculate the number of atoms in ‘
100 g of this element. |

}
43 T TTRIRES IR (ot 759 I | BT (0 9 TR 6t oy
200 pm I TR TN 241 5.0 g om> | 100 g & TN #17e] e Ay w31

(A) 25x10% (B) 2.5x10% (C) 5.0x10% (D) 5.0x10%
Molecular velocities of two gases at the same temperature (T) are U, and u,. Their masses

are m, and m, respectively. Which of the following expressions is correct at temperature T ?

m '
(A) “12;*_%’ ; | (B) myu; =myu,
' u W
U

T SlerTar (T), qﬁmw ﬂf%mu, R uzm\hmwwwmm,
m:mewwmﬁgﬁmﬁvmmmw@m

m m ‘
A) —F=—=% (B) mu, =myu,

1 U A
© —t=22 . (D) myu,? = iy,

[} 1] VU2 y . o o .

R . R I Y SRy Sy L T SR T R T YT U RV CY R PN
s
St
o
s 1o~
“ ¥ ;
'
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C

~(C) 1.0mol dm™

(A) 0.1M CH;COQH

= X o vV s B Y
«J}i f"/ T TR W o

When 20 g of - o ‘
de ressiOng £ ;;élthmc acid (C,,HgO,) is dissolved in 50 g of benzene, a freezing point
p 0 is observed. The vant Hoff factor (i) is [K,= 1.72 K kg mol-']

A) 05 (B) 1.0 ©) 2.0 (D) 3.0
20 g TR wnfere
gw TS (C;HgO,), 50 o TR w G 0t FRCwd S 17 2 2K
ST 39 (i) ‘ﬂarmm[l(f= 1.72 K kg mol~'] ) 2 1-?
(A) 0.5 (B) 1.0 ©) 2.0 D) 30 _ ¢
aqe . ‘ / ;
The equilibrium constant for the reaction N, (g) + O, (g) = 2NO(g) is 4 x10~* at 2000 K.
In presence of a catalyst the equilibrium is attained 10 times faster. Therefore, the
equilibrium constant, in presence of the catalyst at 2000 K is - v
(D) 2.5x 104 2

(A) 4x107* (B) 4x107° (C) 4x107°
N, @+ O, ()= 2NO(@), 2000 K ST Cfrafa ST G W 4x10° |
' @Wﬁﬁmﬁmwwmw@mw,zome )

“

A) 4x107 ®) 4x107 (© 4x10°5 D) 2.5x 107

Under the same reaction conditions, initial concentration of 1.386 mol dm™ of a
substance becomes half in 40 s and 20 s through first-order and  zero-order kinetics

respectively. Ratio G:—'—) of the rate constants for first-order (k;) aﬁd zero-order (ko) of
| 1%

K0
(A) 0.5mol™ dm’ ®) 05moldm® -
(C) 1.0mol dm=3 (D) 2.0 mol™! dm? ,

et = S, < G 2AFEF P 1.386 mol i SEE RIS TS STFT
e 40 5 < oG 2 20 s 7 <ACT e (k) TRLTTE

(ko) R w67 TH EIFF TS G}) LUl
0

(A) 0.5 mol™! dm’

04

the reactions is

(B) 0.5 mol dm™ \

(D) 2.0 mol™! dm? 4 = 405
g solutions will have highest conductivity ? ‘ 2ol 3
(A) 0.1 M CH;COOH (B) 0.1 MNaCl K¢

(C) 0.1 MKNO; (D) 0.1 MHC/

ﬁgﬁmmﬁawcﬁmmﬁmmwﬁm
~(B) 0.1 MNaC/

(D) 0.1 MHC!

Which one of the followin

(C) 0.1 MKNO;

. Up——REL L el e L S

....-r-.m..-—--.-n—-u,u-—,m..m- 2
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Indicate the products (X) and (Y) in the following reactions : 7
e RfFmefrs (X) gz (v) pe 74 C
Na,S+nS (n=1-38) > (X)
Na,S0; +8§ - (Y)
™ (¥)
(A) Na,S,0; Na,S, '\
(B) NaSiuy Na,8,0, QC)V
(C) Na,S_ Na,$,0,
(D) Na,S; | Na,S,0,

2.5 ml 0.4 (M) weak m idic base (k, = 1 x 10712 at 25 °C) is titrated with 1—25—(M)

HC/ in water at 25 °C. The concentration of H* at equivaleﬁce pc;int is (K, =1x 10714, at
25-°C)

(A) 3.7x 10713 M) - B) 32x107 M)

©) 32x102 M) | (D) 2.7x 102 M)

25 °C TWOR, T T 2.5 ml. 0.4 (M) <3 ] «F-AFeF F7F (k, = 1 x 1072,

25 °C W}E(M) HCI 339 711 B3 341 2 | zmqﬁ*fc@w«mﬁ

(K, =1 x 10714, 25 °C &%) |
(A) 3.7x10713 M) | (B) 32x107 (M)
(©) 32x102 (M) (D) 2.7x102 M)
Solubility products (K ) of the salts of types MX, MX, and M;X at temperature T are

40x108,32x 1071 and 2.7 x 10713 respectively. Solubilities (in mol dm™ 3) of the salts
at temperature T are in the order .

(A) MX>MX,>MX (B) M,X>MX,>MX

©) MX,>MX>MX (D) MX>M,X>MX,

T oww@E , fofb @=’T MX, MX, €% MX a9 QRIS 8RR AHef T

4.0 x 108,32 x 10714 @ 2.7 x 1071 | T e @ 5 s QRIS (mol dm™)
WA TN AgH

(A) MX>MX,>M;X | (B) M,;X>MX,>MX
(€) MX,>MX>MX (D) MX>M,X>MX,
. The reduction potential of hydroen half-cell will be negative if
(A) p(H,)=1atmend [H]=10M (B) p(Hy)=1atmand [H]=20M
(C) p(H,)=2atmand [H]=1.0M (D) p(Hy= 2 atm and [H*] =2.0 M
' 2RO - R R Yonge 203 3R
(A) Pm)*laWMd[H+]—10M (B) p(Hz)—latmand[H“] 20M
) pHy=2aypand [H]=10M (D) p(H,) =2 atmand [H]=2.0M
T Y i e =
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A saturated solution of BaSO, at 25 °C is 4 x 105 M. The solubility of BaSO, in 0.1 M
N32804 at this temperature will be

(A) 16x10°M  (B) 16x108M (C) 4x106M (D) 4x10*M
25 °C 9 BaS0,-4% @3f} S1ore" WM MG 4 x 105 M | 9% SE@T 0.1 M 5
Na,SQ, @C% BaSO,- 93 HRye! 33

(A) 1.6x10°M  (B) 1.6x108M (C) 4x10M (D) 4x104M
A solution is made by a concentrated solution of Co(NO,), with a concentrated solution
of NaNO, in 50% acetic acid. A solution of a salt containing metal M is added to the

mixture, when a yellow precipitate is formed. Metal ‘M’ is:
(A) Magnesium (B) Sodium (C) Potassium (D) Zinc

Co(NO;), - M7 T ML 50% e wifTe NaNO, 97 736 M5 73 fifere war
21 MY M 97 G35 70 w3t 7 Rifffe Gt [t 39 T GIB 2o TTHA AT |
9 ‘M’ b z=1: '

(A) WeAREE B) W (C)  BFEm (D) for=z

- Extraction of a metal (M) from its sulfide ore (M,S) involves the following chemical

reactions : .
2M,S +30, —2€4t , HM 0 +250, 1

M,S +2M,0 —B€at , gp1 4 50, 1
The metal (M) may be . '
(A) Zn (B) Cu (C) Fe (D) Ca

- PR (M) 493 FRIET ARFEE (M,S) W efe Rerm sare Mpe e

faferamefe w6 | '

2M,S +30, —3€8t , 20,0 + 250, 1

M,S +2M,0 —2¢8t , 6M + 50, 1
EIA (€] | .
(A) g:ld) o B) Cu (C) Fe (D) Ca |
The white precipitate (Y), obtained on passing colourlt?ss anq odourless gas (X) through
an ammoniacal solution of NaCl, loses about 37% of its weight on heating and a white
residue (Z) of basic nature is left. Identify (X), (Y) and (Z) from following sets.
CAAIPTE NaCl B9 @36 IF @ THE MFT (X) B! FICEA T AW SETHA (Y)
Meq T, BT TG FAC ©FF GO & 37% FFH T R I FRFR @3 wwere

(2) < | ApF Tl TAF (X), (V) 99 (2) e F91.

© M 7
@ N, QHYCo N
NaNH,CO HCO,
(B) 0, aiNF -3 (NH,),CO,

© CO2 NH;‘HCO;;

_ Na,CO; - . e o
D) CO,  NaHCO; NS e e ~PT.0.

C T a—— ——
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Which structure has delocalised n-electrons ?

(A) 0, B) CO (C) HCN (D) Ojand HCN
TIIN w7 W0y RE3faes (delocalised) n-2TARGH WME ? .,

(A) O - (B) CO (C) HCN (D) O, 93 HCN
The H,;0" ion has the following shape

(A) Tetrahedral | (B) Pyramidal

(©) Triangular planar (D) “T” shaped

H;0" WRIt= Wi fganet

(A) TERT L - (B) frfifen

©) el s (D) “T” w3

For the reaction “N(a., p)!70, 1.16 MeV (Mass equivalent = 0.00124 amu) of energy is

absorbed. Mass on the reactant side is 18.00567 amu and proton mass = 1.00782 amu.
The atomic mass of 170 will be

(A) 17.0044 amu  (B) 16.9991amu . (C) 17.0114 amu (D) 16.9966 amu

“N(a, p)!"0 T a® R 1.16 MeV (Seifrwerer = 0.00124 amu) *f& T1f¥s =3 |
Rt smda fees ©718.00567 amu @ TABTR ©F = 1.00782 amu T 170 @3
(A) 17.0044amu  (B) 16.9991amu  (C) 17.0114amu (D) 16.9966 amu
A solution of NaNO;, when treated with a mixture of Zn dust and ‘A’ yields ammonia.
‘A’ can be : ;

(A) caustic soda ' - (B) dilute sulphuric acid
(C) concentrated sulphuric acid (D) . sodium carbonate

NaNO; 99 B0 Zn “METH @3¢ ‘A’-a7 <3 fw Gt <21 7= s Seoig =30 |
‘A’ O A g |
A) 3BT e | (B) 1Y el wifte

(€)M TEFEfiT Wi (D) TAfEI e

Indicate the number of unpaired eleétrons inK, [Fe(CN),] and K,[Fe(CN) o)

K,[Fe(CN)g] @ K, [Fe(CN)] % fRUee Rt et el 3 :

K,[Fe(CN);]  K,[Fe(CN)]

A 1 0
s :
(D) 0 1

Which of the following combounds have magnetic moment identical with [Cr(H LO) 32
@ [Cu0)"  (B) Mo, 00F" (O [FeH, 001" (D) [Mn(H,0)*
frafefie (@M tiffba BIEFEns [Cr(H,0)]*" @3 FuH 7@ ? P

(A) [CuE O B MaH 0" (©) [FeH,0) ™ (D) Mg, 0)

-

e o v S
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Category-11 (Q 71 to 75)

Carry 2 marks
y each and only one option is correct. In case of incorrect answer 07 amy

1.

72.

combination of more than one an !
swer, 4 mark will be deducted.
o Tu ¥ | 3dw Bww e 2 Aww oMca | g Bw e werdt 71 A aaffics ©T7
R ¥4 w9 3101 W |

Among the following chlorides the compounds which will be hydrolysed most easily and
most slowly in aqueous NaOH solution are respectively

1.  Methoxymethyl chloride 2. Benzyl chloride
3.  Neopentyl chloride 4.  Propyl chloride
(A) land3 B) 2and3  (C) 2and4 (D) 3andl

ﬁmmﬁmﬁammtﬁmﬁamﬁﬂNaOH v FACE R dR 4o
Rzoifore WHRTIE TR ol U@

| AdRferE s ) G RS

3. fASTroRd FHRS 4 MRS
@) 1ax3  (B) 2R3 (C) 294 (D) 3«1

The products X and ¥ which are formed in the following sequence of reactions are
respectively g ' |

dil HNO, 1. Zn/HCLA
Phenol —> X — Y

2. (CH,C0),0 (1 equiv.) °
Az A Teafie X a3t Y Citomib Zel ILETH

79 HNO; 1. Zn/HCI,A
Phenol — X ' >Y
2. (CH,C0),0 (1 DAI%)
H H H JOCH;3
COCH; .

NO NH, ‘ NO, NH,

H H H OH

(©) d (D) é and
. , COCH,4

NO, NHCOCH; NO NH,

PQTOOO
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73.  The atomic masses of helium and neon are 4.0 and 20.0 amu respectively. The value of
the de Broglie wavelength of helium gas at — 73 °C is M times the de Broglie wavelength
of neon at 727 °C. The value of M is

(A) 5 1 a1
(B) 25 (©) . | (D) 25

feffrar w2 s oo ©7 TeI@ETT 4.0 @R 200 amu | — 73 °C Twer e

e & gnfer waw tweda W 727 °C wor fr & 3ofer wax teha M &1 | M 93

T T . - |

Aa s @ 1 1
® 25 © < ®

74. The mole fraction of a solute in a binary solution is 0.1. At 298 K, molarity of this
solution is same as its molality. Density of this solution at 298 K is 2.0 g cm3. The ratio
of molecular weights of the solute and the solvent (M., . /M '

solute’ solvent) 18

1 sl

Qe Laa 4.5

«3fd fR-¥Ct (binary solution) BN THE Sk T= 0.1 | 298 K SN, @ TIOR
TR PG <R T M5 SSTR T ST ¢ TR 0GR T 2.0 g e | 1R e
FRFA SRE LT TS (M1 Mg, T

1" (., | | | 1
(A) 9 (B) 5 " (C)_{S D) as

@A) 9 ®) © 45 . O

75. 5.75 mg of sodium vapour is converted to sodium ion. If the ionisation energy of sodium
is 490 kJ mol~! and atomic weight is 23 units, the amount of energy needed for this

conversion will be |
(A 196K B) 1960kJ = (O) 125K (D) 01225k

5.75 mgmwmmelﬂlﬂﬁmme

‘(ionisation ene;gy)"ﬂﬁ 490 kJ mol™! @ IR 9TF 23 unit '!'!I, UR 9% FRE
196k) . (B) 1960kJ (C)" 122.5k) D) 0.1225k)

B el L LSRR —————

i
e 28
a——— o———
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Category-111 (Q 76 to 80)
C;‘:yrk:dm:::!n:l;h and one or more option(s) is/are correct. If all correct answe
correct answer is marked, then score = 2 x number of correct answers
ma.rked + actual number of correct answers, If any wrong option s marked or if any
combination including a wrong option is marked, the answer will be considered wrong, but
there is no negative marking for the same and zero mark will be awarded.

R | «Iﬁtmmlmwmmﬂmzmmmﬁmwmmmmw
m«wmmmm2xmwmmmmmmm+wwwm
ﬂﬁ*mmmaﬁmwmmnmmmmmwmwwv

mmmlmmmmmmmm o) 74 MA |

rs are not

76. The product(s) in the following sequence of reactions will be
1. Na/NH,(liq.)

ethanol, —33 °C
5 Product (s)
2. dil. alkaline KMnO,

Me-C=C-Me

S RfeFaetn Beom g (of) 2

1. Na / NH;(®%9)

FaWe, —33 °C '
Me—-C=C-Me ‘ _, ey omid (8
2. 7Y FAF KMnO, ()

Me
H—OH _ H—T—"O0H
(A) - (B)
H—1—OH . HO H
Me Me
Me ﬂ(o
HO—T—H D HO—TH
©.. u—-——-oil ©) HO——H
Me Me
S R Tm————— T RO,
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The compounds X and Y are respectively

X QR Y TRy QU
1.Mg, ether 1. SOCl,
2. acetaldehyde 2. NH;4
Br_Q-CH3 — X N,
3. Bry/ NaOH 3. Br,/ NaOH
4.H,;0"

(A)

CH,
24
_©_< e “’°'©_<NH2
D,

(B) M il H3C‘©—NH2 Ly
~ ‘ 2

—@< and H3C‘©—CONHZ

(D) -©—coza i H_,,c-._mz

Aqueous solution of HNO,, KOH, CH 3COOH and CH 3COONa of identical
concentration are

provided. The pair (s) of solutlons which form a buffer upon
(are)
A) ~HNO; and CH;COOH
(&)} HNO, and CH ;COONa
R AT HNO;, KOH, CH,COOH @3t
iﬁwmmmmqqﬁaﬁmwmw

(A) HNO, 93¢ CH,COOH (R) KOH 9& CH,COONa
(©) HNO3 €9 CH;COONa (D) \CH,COOH @3 CH3COONa

mixing is

(B) KOH and CH,COONa
(D) CH;COOH and CH,COONa -
CH;COONa 9% &1y &9 The¥ &g | T3

Reaction of silver nitrate solution with phosphorous acid produces:
(A) Silver phosphite (B) Phosphoric acid

(C) Metallic silver (D) Silver phosphate
T WRTEE HES Frerer MRS T R o 7w -

(A) Frerem Toreizs (B) Twefiw Wit

(C) o3 e (D) Prerer Tt

N,H, and H,0, show similarity in |

(A) Density (B) Reducing nature

(C) Oxidising nature (D) ‘Hybridisation of centra] atoms
- N,H, @& H,0, 97 F4] A7 gel
) Y B) Re ogfs

(C) W‘]m (D) WWW&W




