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PHYSICS

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

Mechanical equivalent of heat, ] = 4.2 J cal-!
Acceleration due to gravity, g = 9.8 m s-2
Absolute zero temperature = -273 °C

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

The following symbols usually carry meaning as given below :

g, : electric permittivity of free space
M, - magnetic permeability of free space

R : universal gas constant

AT SIIFT I A A, Tpa Moot 772 FAS TR |
SR YT %, J = 4.2 J cal!
SfSwEer g9, g2=98ms?2

ST S = 273 °C

; muma @ =3 x 108 ms™!

£




What is the value of current through fh
(A) OmA (B) 1mA

(4) 0ma ® 1mA
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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 contact force between
the right two blocks. Then ¢

A) F>N>N, (B F>N,>N, (0 F>N;=N, (D) F=N,=N,

R @ BRI Sorm et B T oD A S F A s{pae e 2 | i
TR FwBT T ~rfafis @@ N, s St 4 A g ~rfafe @@ N, 7
UK

@ F>N>N,  ®) F>N,>N,  (©) F>N;=N, (D) F=N,=N,

— k

=] =
\\\\\\\\\\\\\\\\\\\\\\\\\\Q\\\\\\\‘Q\\\\\\W

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 k'
(A) \/%v (B) \/;v ®«l© \EV @) >=v

mmm%ﬂmwavamwwawmwﬁamm
Wlﬁammkﬁmwﬁﬁﬁqwﬁmwwm(ﬁmﬁ%)lﬁmﬁa
FACETBTAR IS et 71

" m - |m ‘ k k
W 2 o w e © ® X

4na yéig, the Rydberg constant can be expressed in terms of electric

€y
2.4 2
me me
2 e
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7. A simple pendulum, consisting of a small ball of mass m attached to a massless string

hanging vertically from the ceiling, is oscillating with an ampll?ude. such t.hat
Toax = 2T, Where T and T, are the maximum and minimum tension 1n the string
respectively. The value of maximum tension T, in the string is :

3 R
(A) —'—;—g— (B) mg ©) 3—‘2‘§ (D) 3mg
m SR @I F@ CIET T e @b SR e A Fife T @
T | TATEBT TSI T = 2 Tonin T, T Trnax T 71 I 0o
A 8 Y BF | TR 06 O Ty -97 J AT

3mg Img

(A) S (B) mg (C) =% (D) 3mg

8. In case of projectile motion, which one of the following figures repmsc?nt va.riation <?f
horizontal component of velocity (u) with time t ? (assume that air resistance is
negligible)

AR TFQ, SRR S SR (ux)wm(t)mmmﬂﬁaf%’swmﬁm_
Wﬁl@aw ? | :

u
ﬁl

(A) | (B
/' . i
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10. Centre of mass (C.M.) of three particles of masses 1 kg,

2 kg and 3 kg lies at the point
(1, 2, 3) and C.M. of another system of particles of 3

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 ?
(A) (3,1,8) (B) (0,0,0) © 1,3, @)-(1,2,3)

1 kg, 2 kg 8 3 kgwwﬁswmmmm(l,z,s)ﬁ*mmw kg 8 2 kg ©F7
wawmmm(_1,3,-z)ﬁwwm 5 kg ST S+ G35 w0ty
TOIY FACA TNY MYR S 8 U FAMREYR TR T8 4 7

11. A body of density 1.2 x 103 kg/m? is dropped from rest from a height 1 m into a liquid of

density 2.4 x 103 kg/m3. Neglecting all dissipative effects, the maximum depth to which
the body sinks before returning to float on the surface is

(A) 0.1m B) 1m (C) 0.0lm (D) 2m

 12x10° kg/m® TR 43 T RATEN 1 m To5! TUF 2.4 x 107 kg/m® TGE G
. ST WL T Z | S TS 2141 SLorFT T, ST BoeT o1 TOT B

a3 ‘:(-A) 0.1 m (B) 1m (C) 0.01m (D) 2m
form thin rod of length L, mass m is lying on a smooth horizontal table. A

impulse P islsuddenly'applied perpendicular to the rod at one end. The total
he rod after the impulse is

M © M D)

e ®) 7p? 13p? 2p?

S G T TASH BT Sorm e Wy | By @a

op?
Cigison

It e e Vet . bt . b o v i

P.T.O.
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Vo 2Vo
In the given figure, 1 represents isobaric, 2 repre
adiabatic processes of an ideal gas. If AU, AU,, AU;

these processes respectively, then '

(A) AU, <AU, <AU;" (B) AU, >AU; <AU,

(C) AU,;=AU,>AU, (D) AU,;>AU,>AU;

e BT S ST T (1), T (2) ¢ F@ert (3) gffeFanefer Trc JCNR | R
a2 sfrmeiire WefEa *RA$H TIEFE AU, AU, 8 AU; T¥, S0

>V
sents isothermal and 3 represents
be the changes in internal energy in

(A) AU, <AU,<AU, (B) AU, >AU; <AU,
(C) AU, =AU,>AU; (D) AU, >AU,> AU,
RT a

If pressure of real gas O, in a container is given by P = P ab? ,then the mass of

" the gas in the container is - .
- (A) 32gm (B) 16gm (C) 4gm (D) 64 gm

a3 “ir@ A< 5y AR R T 0,-9F BT P = 2$Tb - 4‘;2 e T 5T |

ST A 34 T S T ,
- 32gm - (B) l6gm - (@) 4gm (D) 64gm

heres S, and S, of same uniform density fall from rest under gravity in a
w muafter some time, reach terminal velocities v, and v, respectively. If

TEN then Y1 will be equal to

4 (C) % (D) -
s; S, B T T T e (o S
; o | b _In_1=8

(81 TR0 T T v, 8 v, | ST ST wy°iTe
T CEh



PC-2021

hick concentric metal
e on the shell is zero. The

‘va‘smmmﬁb WIS (16 s
JOEA T TR0 Sfe-Retaw v z=

-
4ne, R

S added to 100 gm of ice at 0 °C. The final temperature of the

®) o (© 25°C © (D) 50°C

B 25 °C BWS 300 gm O (el 24 | frerar wifa

0°C (C) 25°C
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B

=T

For two types of magnetic materials A and B, variation of —]—(x : susceptibility) vs.
X

temperature T is shown in the figure. Then

(A) Ais diamagnetic and B is paramagnetic.
(B) Ais feromagnetic and B is diamagnetic.
) Ais paramagnetic and B is feromagnetic.
(D) Ais paramagnetic and B is diamagnetic.

0 BN =M A @2 B 93 % ot T a9 M - (x : OIS 2Rre)-93 RS
%
fora T 2 | tiesa

(A) A Rwrstvs v B R (B) A SHUSF 93¢ B foarstes
(€) A RIS 9 B WSS (D) A BN 92 B foarsies
3. v 4
Vo
p T2 T Fy
The rms value of potential difference v shown in the figure is
Yo c) Yo WMo
(A) > B) v, (©) ¥ (D) %
ot em*e SfEesbrereaer-o73a (b ©fesss A rms WF 2=
Yo B) v ey b, Vo
(A)2 B) v, ()ﬁ (D)\/5

A thin charged rod is bent into the shape of a small circle of radius R the charge per 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

24.

: R"™ :
axis, varies as — The values of m and n respectively are

(A) m=2,n=2  (B) m=2n=3 (0) m=3,n=2 (D) m=3n=3
43> WXS FF ASCF R APIER 43 F& 909 e 1 201 @@ offs @z iy wrog
WWMWWWWTWWWWMW,WW

Rm
SF ARE GAY d-T (d>>R) BIAFLRe 27 o | CTOFCE m &3¢ n G 1 T

(A) am=2.n=2 (B) m=2,n=3 (C-)__mrn=3,1‘1=2 (D) m=3,n=3

~D__‘_ Y S PR S U U It e S kel 1 l""" e e - i P.T.O.
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Category-II (Q 31 to 35)

Carry 2 marks each and only one option is correct. In case of incorrect answer or any

combination of more than one answer, %2 mark will be deducted.
a¥fd Tun A% | AMdw Bz fret 2 w97 R et Bwa e Wl (1 (I qFifeE O
fatet v; = Fo1 AR |

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

combination is

(A) o, +a, @ 1% (©) 2019, (D). 2S00
o, +0, c,+0, 20,0,

TR SR G 40T S R T o w1 2 | 7 qe eiraw ofge sfFaizes
o,m:ozm,ma‘&mmﬁmmm
: L\ '————V\I\——AW_—‘

S
B o O e
1703 ; 170, G0,

A uniform rod of length L pivoted at one end P is freely rotated in a horizontal plane with
an angular velocity m about a vertical axis passing through P. If the temperature of the

system is increased by AT, angular velocity becomes % If coefficient of linear expansion

of the rod is o (o <<1), then AT will be
' 1 1 1 v,
(@A) = @) — © — D) «
o 20 4o

G oS P RIS WBII SRER L (AT 93l 89 WS o F0F (@0 Seias ora
P e Wy fATH gy SO SACACF (R TOF | 7SO ST AT 7w eIl 2

o @R WA T % | % WOST 7T TR SE o (o0 <<1) TT (A AT 2 T 7

o = ® -
o 2a

L ————
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33.  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) — (B) = C) MgR (D) RT
g
g Mg €) Mg
D S ST T 43 T, WSt e M M T S e T S
SR | 0GR S T @ [/, TN MO SRFY (7 THOM FE O A (R:
AR <77 g7
RT
A — ® XU (C) MgR (D) RTg
g Mg :
34. 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(c3—a3+b3) P(c*-a’-b%)
A B
g 4(a’+b*—c?) ® 4@’ +b?—c?)
P(c’+aZ-b? P(a’+ b’ -¢?
@ = o b) @ 5>=C)
4(a’+b’—c¢) 4(a”+b°-c”)
a SR b AP 76 AT T AT A G 20 ¢ APIEe @ g Lo
9 | W ARTF 5171 P =W, SR IR BB I(J
. P(-a’+bd) P(c’-a’-b’)
B
(A) 4(a2+b2_c2) ( ) 4(a2+b2_c2)
4@*+b°-c?) 4(a*+b%-c?)
35. For a plane electromagnetic wave, the electric field is given by
E=90sin(0.5 x 103 x + 1.5 x 10" t)k v/ m. The corresponding magnetic field B will be
G fb AT SfFLpTF SAKA TH(E, SfELTHA E 93 793 T
E=905in(0.5 x 103 x + 1.5 x 10! tyk v/ m. BI¥a0wa B 97 w9z
(A) B=3x107sin(0.5x 103x+1.5x 10''t) i T :
(B) B=3x107sin(0.5x 103x+1.5x 10') jT
(C) B=27x10sin(0.5x 103x + 1.5 x 10'1t) jT
(D) B=3x107sin(0.5x103x+1.5x 10'!t) kT
= ....._,A..m.vn..w.._..._...,..w._l.g.-. i i e R R
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A B T, m o7 @ q W @3B T v @0l - (U Ko St
TARE b-SOTET A | b-SeeelB3 N4y B ST I THSI 0 T BIFICHG
B IR | 3R b-weetema 07 L 7w w12 Mww (@1 B/ Sorofer 797 2

(A) T c- ST ofraet T2 T v > qLB'-'RI &

(B) T c-weerst oy Fa v v < I8

m
(C)  b-SeTs FNba ezt garer | Y
(D)  b-SeCet o W A v afrst v-7 Sorw Fgw w1 R

| a7\

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 M3
: 3

. 1
(B) Induced EMF is proportional to —
x

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

: 1
(D) The heat produced is proportional to Py

Mmmmﬁmevaﬁ‘a’mqwm

vﬂﬁ?@ﬂ(ﬂaﬁ@ﬂﬁﬁmmmo x—oﬁ'mwwcamx»aa'«m
mkumﬁmmw/@mﬁmr

M
(A) wmwwmmmﬂwwwm!ﬂ =

- S
(B) wﬁmm—-mmonml b

/O mmwﬁtsﬁﬂmwmtﬁwma4-mmm|
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CHEMISTRY
. Category-I (Q 41 to 70)
Category-I : 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

a2 TEA A3 | Adw T et 1 747 oMia | et Tw Feer et 7 T ey Tww
e Y4 T S A |

41. The exact order of acidity of thé compounds p-nitrophenol, acetic acid, acetylene and
ethanol is

(A) p-nitrophenol < acetic acid < acetylene < ethanol
(B) acetic acid < p-nitrophenol < acetylene < ethanol
(C) acetylene < p-nitrophenol < ethanol < acetic acid
(D) acetylene < ethanol < p-nitrophenol < acetic acid

p- IR, SCHHS ST, SHeHFER ¢ T waefm Wﬂwﬂﬁ . |
(A) D-RGECETE < SHOF WS < SEHHETR < 2T WOL— o
(B) UGBS WIS < p-TEGEIE < UMb < FL ‘5"'

(®) wﬁﬁﬂ<9-ﬂﬁ@cw<3w<mmmmﬁs @ ‘.)9\

ﬂ'W<3W<Q-W<WWW@W O L &
; LCOZH 4/3 CH, » C)‘(“'ﬁw 3

A
42. i H4 ‘OH B0 H » 0)7\( :

% cH, 2¢cooH | @7\/ \
CH3 CH3 M
o - 0
NO NO

72 2

Cl

s B w
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 s :

(C) Homomer (identical), hgmorper (identical) anq coqstltutlonal isomer
(D) Enantiomer, homomer (identical) and geometrical isomer

3@ At TETe o ey AT 7o Ze A
() RIS (FTe1), R B AT
©) mm(mﬁ),mcﬂm(m' %), o167 FARA

s i gt A

e ; : 19 P.T.O.
D
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d 1. dil HC!
43. Benzaldehyde + methanol 7 » A >
\ HCI™ v 2.(CH,C0),0 5
c | CH,COONa Q,}
Gy . ‘
YRR + frerer | A
HCI  2.(CH;C0),0 pe,0
CH,COONa

The compounds A and B above are respectnvely

TR A @2 B T TR

Pb\( OMe o o /\/C()zl;l/
Cl
| PY OMe
(B) and PhCOCH,
i -
; o s

) OH ( {
SO and COH : r
e )

OH

OMe and pp \0H

4 - NH, . H
N CO,H
% l. MQ/H/N\/COZH 2. Me/k'r \( 2
b I | L,
H ;

H
3 HZN/Wr \'/ 4 HZN/ﬁva 2
0 Me 0

The dipeptides which may be obtained from the amino acids glycine and alanine are
(A) onlyl - (B) only2 (C) bothland2 (D) all of them

mﬁmmﬁwmﬁwwmﬁammwwmﬁmwmmmﬁm
(A) TFENd T 2 (C) Ten]1@e2 (D) el

T e . i . o e b, S (b bororetn o e s
iy S M ——— V53§
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45. A given amount of Fe2* is oxidized by x mol of MnO; in acidic medium. The num‘ber of

moles of Cr,03" required to oxidize the same amount of Fe?* in acidic medium is
A) x (B) 0.83x (@) 20k D) 12x
mﬁwmm,ﬁﬁtﬂﬁmpe%xmamo; v s 2% | Sfre Mty @
Fe?* @ WIRUCT &) 1 Tt She s Cr,03" e[ T 2=

(A) x (B) 0.83x (C) 2.0x Dy 2 x
ke

46. An element crystallizes 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™>. Calculate the number of atoms in

100 g of this element.

() 205 105 (B) 2.5x 10 (C) 5.0x10%3 (D) 5.0 x 102

93 Gie IR T 107 IR | T (@R 9IS RIEd [ oy
; . Q‘{‘?QS e " a - 9s°

0O 200. pm 432 TR 0gem31100 g @ T o/ Jean fAefy o1

W(A) 2.5 % 103 B) 25x10%  (C) 5.0x103 (D) 5.0x10%

47. Molecular velocities of two gases at the same temggrature (T) are u; and u,. Their masses

N

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

‘m, m
Ay 12 B) mu,=m : )
( ) 1112 1122 () =) ) f = S
m, m
g =2 , : D) mu.2=m,u,> &
© o u, (D) 1% Uy ' =

GFL ST (T), B ST SR AR 0, @ u, X TR

A
. L AL
€2 m, T T S Fafeiosfm s @b e

m m ' :
@A) —J=—% @ mu, = myu,
ul uz )
I
m ; I
© === = ©) myu?=myu,? |
u U

48. 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
I S @3 Torgs R o fw emre e @ e
(A) AH S AS 3578 (G (B) AH ¥ 8 AS Yoy
MGASW (D) AH 8 AS TeT? Yorgw
TR e 21 e TR To
STV =

- AH?TH
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2 (®) +0, (8) = 2NO(g) is 4 x 104 at 2000 K,

alyst the equilibrium is attained 10 (imes faster. Therefore, the
ant, in presence of the catalyst at 2000 K is

(A) 4x104 (B) 4x103 (C) 4x105 (D) 2.5x104
Np2® + 0, (g = INO(g), 2000 K wiofsray faferafa sy gara 4104 |
SR Bofyfers ‘

(A) 4x104 (B) 4x103- (C) 4x10° (D) 2.5x 104

Under the same reaction conditions, initial concentration of 1.386 mol dm=3 of a
substance becomes half in 4( S and 20 s th {

rough first-order and zero-order kinetics
respectively, Ratio (%L)

of the rate constants for first-order ( k) and zero-order (ky) of
0

the reactions is
(A) 0.5 mol™! gm3 (B) 0.5 mol dm™3
(©) 1.0 mol dm=3 (D) 2.0 mol! dm3

*9 E
OFE S oy, = IR 2T My 1,386 mol dm SHE e 21w seway | L

RfEam 40 s @@ oy R 20's 3T 01 | ST (k) e ery-zm o w

N
k <
(ko) e 757 212 gt were (—'Jm ‘<\‘ % ‘
) 0 ‘V 0
(A) 0.5 mol™! dm? _B1 053 mol_cllm‘33 N
(C) 1.0 mol dm™3 D) 2.0 mc;l dm : ‘\ Y
i i i i highest conductivity ¢
S1. Which one of the following solutions will have
0 O.IM@OOH — c P 0IMNaCt g
' 4 D) 0.1 M HC/ eL

(©) 0.IMKNO; ¥ oV (D) 0. . O

fFrafafe gaeefam wwa rwmbe sfises sz i 7 W

(A) 0.1 M CH,COOH (B) 0.1 M NaC!

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

' 20 g of naphthoic acid (C, H;0,) is dissolved in 50 g of benzene, a freezing point
" e sion of 2K is observed. The vant Hoff factor (i) is [Ki=1.72 K kg mol™!]
?;l;reso.s (B) 1.0 (€) 2.0 (D) 3.0
20 g T ST (C, H,0,), 50 m@mzi_v?vswﬁ*ﬂmmmamwzx | -
©JI6 TF FFA (i) 9 W T [K, = 1.72 K kg mol'] 2
(A) 05 B O 20 oppe

ot A s & s
R

AT BaEe 22
corun ma pnems

)

LA G et e e £ A )\ Sy
RERSSE 2, 053,5 v2 5 R TR U S R0
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53. 25mlo4 (M) weak monoacidic b

8se (ky, = 1 x 10712 at 25 °C) is titrated with 1—25-(M)
HCI o
e (';)‘ water at 25 °C. The concentration of H* at equivalence point is Ky =1x 10714 g
(*é) §~7 X 10:;3 M) (B) 32x 107 (M)
(2 5)0C 2 x 1072 (\m) (D) 27x102(Mm)
SO, SR T 2.5 04 M) 93 7 a-wifer W (k, = 1 x 10-12,
25 °C ey 2.

15 M) HC! &=t Wit 1y e 7o g Re%TS HY @7 oipy 2=

(Ky=1x101¢ 25 0c Twrory)
(A)  3.7x10-13 (v

B) 32x 107 (M)
©) 32x102 M) D) 27x102 (M)
Solubility products (Ksp) of the salts of types MX, MX, and M,X at temperature T are

4.0x10%,32 %104 anq 2.7 « 10713 respectively. Solubilities (in mol dm=3) of the salts
at temperature T are in the order

(4) MX>MX,>M,X
©) MX,>M,X>Mx
T ©rer |, 5 o Mmx, MX, 9

(B) M;X>MX, > MX
(D) MX>M,X>MX,

4.0x107%,32 x 10714 @22 2.7 x 10-15 | T worrary @ & == @RISR (mol dm=3)
TR & et |
(A) MX>MX,>M,X (B) M;X>MX,>MX
©) MX,>M,X>MX - (D) MX>M;X>MX,
S5S.  The reduction potential of hydroen half-cell will be negative if
(A) p(H,) =1atmand [H]=1.0M (B) p(H,)=1atm and [H*] =2.0 M
(C) p(H,) =2atmand [H']=1.0M (D) p(H,)=2atmand [H']=2.0 M
ZRECE W% -(FIEF Rorat Rea deres 22 o |
(A) p(H,=1atmand [H']=1.0M (B) p(Hy) =1 atm and [H*] = 2.0 M
(C) p(H,) =2atmand [H']=1.0M (D) p(H,) =2 atm and [H*] =2.0 M
56. Indicate the products (X) and (Y) in the following reactions :
v RfgFmefte (X) @ (Y) 7pe w:
Na_z_sv_-;gPS’El—&—-)(X) :
Na,S0; +S - (Y)
X) L A0
RN @) NS0, NS,
S Y }
- (© Das. Na 8,0,
D) NaS, Na,S,0, R |

1 A e o Ar . I 1ot o b St

P.T.O.
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@ 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,), -3 *IlF BT AL 50% S SRS NaNo, @7 qafb «iip 7 fifEre F=
T | Iy M 93 GFf6 Fqre w9 @2 RfEe qae @ w9 = ash QT AT |

Qe ‘M b =2=:
T ® o (C) Mo (D) _ferw

58. Extraction of a metal (M) from its sulfide ore (M,S) involves the following chemical
reactions :

2M28 + 3()2 _heét__) 2M,0 + 250, 1
M,S +2M,0 —B€at , 6np 150, 1

The metal (M) may be
(A) Zn (B) Cu (€)" Fe (D) Ca
@R (M) 997 RS SFEF (M,S) W@ 4gfrs Form 7re Mea e

ffemefe oG A |
. 2M,S +30, 28, oM,0+250, 1

heat
M,S +2M,0 —<&— 6M + SO, T
M) qroft = A
(A) Zn (B) Cu (C) Fe (D) Ca
The white precipitate (Y), obtained on passing colourless and odourless gas X) through
an ammoniacal solution of NaCl, loses about 37% of its weight on hfaatmg and a white
'f residue (Z) of basic nature is left. Identify (X), (Y) and (Z) from following sets.
(\. SRR NaCl 9t @3 3929 8 STHR T (X) Bl FACE T AW SGCTFA (Y)
el T, TG ©8% I O S8 AR 37% I A @3 AW FEIC G0 S
(Z) A | AEF THSH W (X), (Y) 9 (Z) 7S 41

X (Y) (Z)
(A) g\lz) ~ (NH),CO;  NH/CI — 'N u\’&)‘
(B) 4O NaNH,CO;  NaHCO,
(C) CO, NH,HCO, (NH,),CO4
(D) CO, NaHCO, Na,CO,

60. A saturated solution of BaSO, at 25 °C is 4 x 105 M. The solubility of BaSO, in 0.1 M
Na,SO, at this temperature will be | :
(A) 16x10°M (B) 16x10°M (C) 4x 10-6 M D) 4x104M
55 5C q BaSO,-4 T TG WICH MY 4 x 107° M | 92 SR 0.1 M TH
Na,SO, &1 BaSO,-4¥ SV R
(A) 16x10°M B) 16x108M (C) 4x10°M (D) 4xl M

P T 24 e
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61. The H30+ ion has the follo

(A) Tetrahedra]

(C) Triangular planar
H,0" S s gt
(A) vouefey

(©) Irsfre farmrerm

wing shape

62.

8.005
The atomic mass of

(A) 17.0044amu  B) 16.999] amy

"N(@, p)'""0 wew®h e 1 16

: Mz fareg
A= o2 21"
(A) 17.0044 amy

A solution of NaNO
‘A’ can be

(A) caustic soda
(C) concentrated sulphuric acid

170 will be

(B) 16.9991 amu

®

3» When treated with a mixture of Zn dust and ‘A’

@ find . college

(B) Pyramidal
(D) “T” shaped

(B) Prafufey ¢
(D) “T” wgfeg

0.00124 amu) of energy is
67 amu and proton mass = 1.00782 amu.

(C) 17.0114 amu (D) 16.9966 amu

MeV (S&gere! = 0.00124 amu) *f% tifis =77 |
S 18.00567 amu W TABER S = 1.00782 amu 2 170 qg

(C) 17.0114 amu

(D) 16.9966 amu

yields ammonia.

(B) dilute sulphuric acid

(D) sodium carbonate
NaNO; & ¥t Zn TSR @t ‘A’-a7 @& R w;cawmﬁm@qmml 2
‘A’ TS MR NWq '
(A) Bz EIE N‘M\)bea(B) Y ARFS R Wb 4)
(©) M TSR wfirs & N On Gl s ay
64. Indi\(_:a;e the number of pnpaired electrons in K3[Fe(CN)6] and K 4[Fe(CN)()]
x® K;[Fe(CN)g] = K, [Fe(CN),] @ e Sremg st st 2 - g
2 K;[Fe(CN)s]  K,[Fe(CN),] 0
B S 3 chﬁ -
g 1 Pe o
(©) 6 5% - Vs
(D) 0 1 e 1€

65. Which of the following compounds have magnetic moment identical with [Cr(H

‘_ (A) [CU(H20)6]2+ (B) [Mn H20)6]3+

Fraferfirs oM T s | H,0)J** @ 1w 23 2

A) [Cu(H,0)% \ 4B) [Mn(H,0)]* )
29 (A) [_723 6?/6_3. w\]?&*%ﬁ
Which structure hds delocalised m-electrons ?

(A) O3 (B) CO (C) HCN
cata e 0 g T ¢
(A) O (B) T€ (C) HCN

20X 2
(D)  [Mn(H,0),]*

©  [Fe(H,0), uﬂ@mzom
e - g0

(D) O, and HCN

(€)  [Fe(H,0) 3

(D) O, @& HCN
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67. Thq maximum number of atoms that can be in one 'ﬁ%a‘g}g the molecule
p-nitrobenzonitrile are

(A) 6 (B) 12 ()13 D) 15
g.m@qmawwmmam_mﬂmmwm
(A) 6 - (B) 12 (©) 13 (D) 15

68. Cyclo [18]carbon is an allotrope of carbon with molecular formula C,g- It is a ring of 18

g’/ 7& carbon atoms, connected by single and triple bonds. The total number of triple bonds
»’\ /¢  present in this cyclocarbon are
’ :.:( A) 9 Eh @) o ©€) 12 D) 6
\&//, ¢ Cig SHRE e RfE MR [18] T 2T Tt =B Forew | 18 B w17 @2
| ,;‘J & Wamemmwmtaﬁawwmmmwﬁm_—/

F Ay 9 ' B) 10 C
bv&_/Af (B) © 12 D) 6

1 /
;; \(‘ 69. p-nitro-N,N - dimethylaniline cannot be represented by the resonating structures
= .

Q-M—N,N-mﬁmiﬂmﬁﬁmemewwmjgmﬁw

2

/
5 —@—?140 Me,N N<O
Me,N €>
Tl D O o #
» | o v | @
= 0
@ Z
® ®_0O n T
P S I
. am W av)
(A) Iandll *  (B) IlandIV (C). Iand INI jD) Il and IV
70. The exact order of boiling points of the compounds n-pentane, isopentane, butanone and
1-butanol is ' : L
(A) n-pentane < isopentane < butanone < 1-butanol S
(B) isopentane < n-pentane < butanone < 1-butanol o 5
(C) butanone < n-pentane < isopentane < 1-butanol e
(D) 1-butanol < butanone < n-pentane < isopentane C L \

Wﬁ@mﬁﬁ 1-RSERE o memﬁmc'
'W’ ) e sl : s p——— '
i < RSB < 1-fASoM=

S (4) LT < T8
- 7Q SRS < n-TATeA < REBIAR < 1-fRTBwe C \Q o
Re) REBIEHA < n-THCBA < SR < 1-ATTe O
‘ 1-RE6MA < RGO < n-UoCoF <wRemesfeey.
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73. 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 cm™3. The ratio

of molecular weights of the solute and the solvent i M s tvent) 15
1 1
(A) 9 i C) 45 D)owe—
(B) 5 (€) . 4.5

4% R-BT (binary solution) TR T St 71 0.1 | 298 K Iy, @ HCH
IR AP G (W Mpg SorHa W T G2 IR GG WH 2.0 gcm™> | G @32
m W W W (Msolutc/ Msolvent).q?'T

. 1 1
A) 9 o L
(A) (B) : (C) 4.5 (D) o

74. 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) 1.96kJ (B) 1960 kJ @ 1225k (D) 0.1225K]

5.75 mg TASHT I*NF TCITN WAH Foee 341 2o | I CIOwET S s
(ionisation energy) ¥ 490 kJ mol™! Q¥ RNIRT ©AF 23 unit T, O@ 9% FAE

& e 2@
(A) 1.96kJ (B) 1960 kJ (C) 122.5kJ (D) 0.1225kJ

75. Among the following chlorides the compounds which will be hydrolysed most easily and

most slowly in aqueous NaOH solution are respectively : )?")/
1. Metho;(ymethyl chloride c./y\qﬁ‘} 2. Benzyl éhloride “ ‘//t(/
, 3.  Neopentyl chloride . 66/‘}’ e ' 4 Propyl chloride S e
(A) 1and3 ®) 2amd3 (O 2and4 (D) 3and]
7 FRZeeER T @ @relR wAw NaOH w3t F4rerst S @2 4ot

D) 391
A

B e T



@ find college

PC-2021
. Category-I11 (Q 76 to 80)
Carry 2 marks each and one or more option(s) is/are correct, If all correct answers are not
marked and no inco

rrect answer is marked, then score = 2 x number of correct answers
marked + actual num d

ber of correct answers. If any wrong option is marked or if any
combination hel‘““‘l & 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.

TN TR Sww A | v D b Sww e 2 TR o | T T g B A AT e A

TS T ¥ 1 Qe ST o 2 7w A S (T T O AT -+ WA 0D T
R S TR | AR TN ot Bww e T A e S W D g i T G g
TR TS ¥R | Ry To0wtan Ciet wvan it wiea =1, wdie, oF 7 793 o1 |

@ The compounds X and Y are respectively

X @R Y RN TFC,
e 1.Mg, ether 1. SO ,
2. acetaldehydepd -1 'Nﬁ3/
LA
CH3 » X — Y
3. Br, / NaOH 3. Br,/ NaOH
4.H,0*

CH, CH,
OH NH, %\
CH,
0]
; H,
OH .
OF e Oy—com w15~

77. Aqueous solution of HNO, KOH, CH,COOH and CH;COONa of identical
concentration are provided. The pair (s) of solutions which form a buffer upon mixing is

(are)
(A) HNO, and CH,COOH (B) KOH and CH,COONa
(C) HNO, and CH,COONa (D) CH,COOH and CH,COONa

% BT HNO,, KOH, CH;COOH @& CH;COONa @3 Srelty §aet (¥l Wl | T
Wi w2el < 3 T4 G2 b fivelet are 20a ol 24
(A) HNO, 9% CH,;COOH (B) KOH @ CH,COONa

0, T CH,COONa (D) CH,COOH @3¢ CH,COONa

o S . S o . 7 . ot o v—— o — b

29 : ; P.T.O.
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