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PHYSICS
Category-I (Q1 to 30)

(Carry 1 mark cach. Only onc option is correct. Negative marks — i)
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Two infinite 1iy : : :
ne-charges parallel to cacl - ing with a constant velocity v in
the same dire P ach other are moving : y

ction as shown in the fipure, ’ i ; two line-charges is d
: , gure. The separation between two line-charges is d.
;Tvlaccé?agmuc attraction balances the clectric repulsion when, [c= spceed of light in free
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A) v=42 B) v=— " = =
(A) v C (a)vﬁ (C) v=c (D)V2

The electric potential for an electric field directed parallel to X-axis 1s shown in the
figure. Choose the correct plot of electric field strength.
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around the nucleus in a circular path with angular momentum L. A

An clectron revolves ol ,
plied perpendicular to the plane of its orbit. If the electron

1y . Eald RIS an
untform magnefic ficld B1s 4

' " e )
experiences a torque T thet

(A) T L (B)  Tis anti-parallel to L

y o - (D) Angle between T and L is 45°
f Sy ReRue™ SRME JOPR MY [ s saee fa emfea wae |
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(A) T|L (B) 'Ee L_ﬁmmm

(C) T.L=0 (D) T 8 L-93 94y (39 21 45°
v

A straight wire is placed in a magnetic field that varies with distance x from origin as

B =B, [2—-{)12. Ends of wire are at (a, 0) and (2a, 0) and it carries a current I. If force
" _

- ka ) .
on wire 1s F'—TIBO(EE}'] j , then value of k 1s
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(A) 1 B) 5 (C) -l (D) >

2
In a closed circuit there is only a coil of inductance L and resistance 100 Q. The coil is

S{tuated 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

(C) 20C

ngfﬁ :;]:&%f L is to be Known to find the charge flown
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of emf |5 with frequency © = 100 Hz 1s connected across a circuit,

1se difference betweesn 15 e 3 Tt
ctween I and current I in the circuit is observed to be 2 as shown in

the figure. If the cireuit consist of

6. \\"ht:n an ‘\(‘ Souree

the pha

only RC or RL in series, then
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&A) R=1kQ,C=5uF B) R=1kQ,L=10H
() R=1kQ,L=1H (D) R=1kQ,C=10pF

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
(C) r=R

(D) It will never act as a constant voltage source,
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(A) r<<R
(B) r>>R
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If the kinetic encrgies of an clectron, an alpha particle and a proton having same
de- Broglic wavelength are €, £, and &4 respectively, then

R S-gf& santapdia ol BraahT, @Wf‘?j}m Tl @ B reBEE Afenfe o
WEI.52\383@,W

(A) 5> > =By =
1> € > €, (B) &,=¢,=¢; (Cg € <g;<g, (D) g,>¢,>¢8;

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) is 1. The intensity at a point where the path difference is '2" will be (assume two

waves have same amplitude)

(A) zero (B) 1 (C) % (D) "}f ¥
st

;-7 R-Ry 8w owm Bog G e Sige! 1 @AW Soifacifes wamaba o ),
ALFT A (A = TIR® A SHH ) | @ v =19 wﬁm%,m?%ﬁ@@mm(mﬁ

:
2 ; 4

In Young’s double slit experiment with a monochromatic light, maximum intensity is 4

times the minimum intensity in the interf; :
: L ‘ erence pattern. What is the rat;
intensities of the two interfering waves ? 0 .of the

a6 GFIN e o 3 aaﬁ-ﬁaﬁmwmlmmamwﬁsmw
TRT55 ©IFe! A4HY CIgeld 4 O | DT b S eifS® S0 Siqer s s 7

(A) 1/9 (B) 1/3 (C)ﬁB 1/16 (1) 12

The human eye has an approximate angular resolution of 0 = 5.8 x 10~ rad and tves
photo printer prints a minimum of 300 dpi (dots per inch, | inch = 234 ) At}’pfcal
minimal distance d should a printed page be held so that one does not see the i'ndi:, :,522;

dots ?7

T BFA (S farsER WAl o 0= 5.8 x 101 @2t @ Sy T Brbm
TAACF 300 dpi-T% 25 a (dpi 27 o Bfbre s wiewy qae inch = 2,54
wretet gl BB w4t bl wae: Feq ww«mmﬁmmwmmm$1 '

(A) 20.32cm (B) 29.50 cm (C) 14,59 em (D) 6.85 cm
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12. Suppese in a hypothetical world the a zed to be even integral

neular momentun 18 quanl

muitiples of I7. The largest possible wavelength emitted by hvdrogen atoms in visible

- A

range in a world acconding to Bohr'< model will be

{Consider he = 1242 Mev-fin)

, — e £
TR T2 TR TERTS (I o= TIET FEETE __:l_;,_g‘g @re FomEns sdee 24 | [4i9-99

._..i‘

TF SN TR R TREENA W‘:{ﬂ_"‘ﬁ: ‘:-.;::j-@* W FEHS BEF(A4) R4, ($TF =S hc
= 1232 Mev-fm)

(A 1533 nm (B) 409 mm (C) 121 nm (D) 487 nm

13. A Zener diode having break down voltage Vz = 6V is used 1n a voltage regulator circuit
as shown in the figure. The minimum current required 10 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

7S > & 6V (K9] I a=H Enie Cidie(e TSF0S mas< ZT7 2 9929 <5

=TIT | (SE0LE (ST MEEe RAE IRR TR TN TNES WG A aE=EaE
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(A) 1009 (B) 400Q €) 04Q (D) 930
(A) '

14, The expressiofi A(A+B)+(B+ AA)(A + B) simplifies 1o

) -4 AP &
A(A+B)+(B+ AA) A+ B)-4% FaRaa T X
(A) A+B ® AB {O-A¥D Py
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IS Given : The percentage etror in the measurements of A, 3, C and D are respectively, 4%,

\
T \ - " :\illl .
20, 3% and 1% The relative OMOT IR L™ e 1§
CD?
i
Y @™ *\ '-:‘-‘i ~ A wwar win : f\483
ACB, C 8D -0 SRV ST Gb IS 496, 20%. 3% @ 1% LGS — -
CD?

127, 127
(A) ——2% (B)  —%
- R
o) 127, 12
( """E;"" Q (l)) —-:—“o
D /

16.  The Entropy (8) of a black hole can be written as S = PKgA. where kj, is the Boltzmann

constant and A s the area of the black hole. Then B has dimension of

(A) L?¢ (B) ML2T!
(C) L= (D) dimensionless

T IR (31 TRT) @A () T S = Py ST SRR ¥ (o
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(A) L2 (3) Ml 0
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a particle moving along X-axis varies with its position (X) as
shown in the figure, The force acting

17, The kinetic energy (1)) of

on the particle at X = 10 m 1s
X-S0% QR AN 9B et gy (X) -1 i R (12, s fora T
QTR WA X = 10 m, O SN0 @913 e 71 7

Ey ()

(A) Si N (B) ON (C) 97.5i N ED) ~5i N

18.

A particle is moving in an elliptical orbit as shown in figure. If p, Land Tdenote the

linear momentum, angular momentum and position vector of the particle (from focus O)

respectively at a point A, then the direction of & = p x Lis along.

o B —ve .
(A) +vex axis (B) € X axis

(D) -vey axis

(C) +vey axis
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(B) WIgw x wrws (e
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19. A particle is subjected to two simple harmonic motions i 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 (6) between the two motions is
QI FF 9IRSy w9 e g Aolfas za1 M a0 @

STNICTS | 9 IR RFFNT poks (19 W 18 srsraa mmsfog B 514w a2 g
T ORTA MR JORT 7e wladifed [wa i oy 74 £ 1

- _n 2n ,
g SNl B) 8=7 (C) §=n D) 5=

20. A body of mass m is thrown with velocity u from the origin of a co-ordinate axes at an

Wmﬂm 9 | »
(A) R (B) u?
C) (D) u-99 @7 fASTie 7y

21. ' ‘m’ '
Three particles, each of mass ‘m grams situated at the vertices of an equilateral AABC of

side ‘a’ cm (as shown in the f1 Inerti
* gure). The moment of inertia of the s stem ab '
perpendicular to AB and in the plane of ABC in g-cm? units will bey e

ST® (54) | ABC o1 AB = 10O
i THCF AX 99 ACATF Sfbd wroe! g (g-cm? <T)
g
'aC
I'H B 4
. Y J
Ry . A
(A) 2 ma’ (B) —ma’ (C) g_mﬂl | . . .
3 2 4 (D) Zma“ <\ 0

22. A body of mass m is thrown vertically upward with speed V3 v_ where V. is th ‘.
velocity of a body from carth surface. The {inal velocity of the lm‘;ly IS ’ oy
m OTHA <6 g A St Few 3y At e
| | . ¥ Ve | CUNI( v L
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award [0ree [y, 118 length becomes

(g actul length 7
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34, 27 drops of mereury coalesee toform o bigger drop. What is the relative increase 10 |

surfhee enerpy 7

27 SROTT U UG RCU Wl 9y gyt Qe 7 | GF W opbeifs ST "ifc*'j;"
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state 1 to final state through the

al pas is taken from its initial
1s the most

28,  Certain amount ol an 1de
ure. AB, CD, EI are all isotherms. It v

paths 1 = 7 —» 3 —» 4 as shown in g

probable speed of the molecules, then
9 3 3 —> 4 TN WROW WIF 4 4
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(B) vjat3>v oatl>voats v, a4

D) v at2=v 1>y atl1 > v
(D) voat2=v at3>v atl>vyats
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26. Consider a thermodynamic process where nternal energy U = AP?V (A = constant).

If the process is performed adiabatically, then

(A) APV + 1) = constant (B) (AP + 1)?V = constant
- ) | (D) , P

(C) (AP + 1)V# = constant _(7\_13 T = constant

4TA WS, T Sistareny sifiruy seRsd XM& 23 U = Ap2y (A = g7%) | «ff 7 aafd

Fao fer 7Y R
(A) APV A1) =4 T (B) (AP +1)2V =49

| V
(C) (AP+1)V?= (D)) - e =
T (AP+1)2 9

27. One mole of a diatomic ideal gas undergoes a process shown in P-V diagram. The total
heat given to the gas (In 2 =0.7) 1s

wmmﬁonmﬁawmﬂmwpvmaw%wﬂmmmwmﬁl
TP T AW O FH49IR 91 24 (In 2 = 0.7), ©F T

P
ZPOT “““““““
Isothermal
Pyl-=====d--=S
Al
>V
(A) 2.5 PGVO (B) 3.9 PDVO (C) 1.1 ano (D) 14 POVO

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

‘ﬁa ~q Il PR BTef (-a, 0) e (a, 0) T I YR | ’]_ﬂﬁw q WIS TN .
q SHFCE y S A A A, Syt @ o4 S 99 T TR0 Smendt = »

: | . 1
(A) ¥ (B) -y e = ) s
y y
e s e o s e T B, G S, WS b AR T, AP P8 g s SRERC ey T B Y ﬁmmﬂnm-@- -.Em____ i s
_ : 5 2
c 2 12 | E ; {
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29,

A neutral conducting solid sphere of radius R has two spherical cavities of radius 2 and b

as shown in the figure. Centre to centre distance between two cavities is c. g, and gy,

charges are placed at the centres of cavities respectively. The force between g, and g, 1S

e ~ TP 5 +"1_)
(A) 411:80- 02 | ( ) 47580 qa9b 3.2 bz
(C) zero (D) insufficient data

R qETde @ FiEs rien A ARAEE W a @ b TEIER 16 T TS S
(for@ aﬁﬁﬁ)rﬁmwmﬂmﬁwclmmqﬁﬁﬂw%h as
TR MR | q, 8 q -9 T (TS [ 3 =2

1 L. &
1 9.9 ___|.._.._]
(A) Z;r;; 22 . (B) ame, qaqb(32 b2
(D) SeEed wey
(C) T

: e of radii R and 2R respectively. The inner
30. Consider two concentric conducting sphe el

| . ephere is grounded. The potential at r = —18
n a charge + Q. The other gpherc 15 & p : -

sphere is give e el _Q "y
7 q4i2l Tl RBlYGE NAILE +

R Gt 3R AEGTAR o spaafas -

‘ ";“W [4©4q 3

mmmmﬁmtm—r«ﬁﬁ“?ﬁmwﬂﬁﬁw 12
() ‘—(2 (D) .......L....g

47'580 6R . 43[50 R
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Category = I1 (Q. 31 to 35)
(Carry 2 marks cach. Only onc option is correct. Negative marks — )

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 ficld B s applied on the wire, as shown in the figure. What

is the force acting on each spring ?

TS T TR TR, 99 SRR ¢ eid e SIEm T X 6 Y b
S R SrRieer @ il Sfes TS TR Fofm 41 TR | SRbT w4y fy | s
JIX TW | 9% G, B MW 9F0 TN BT Ura Segen fise Fr oo o9 7o
O T S0 P 8oR T I I FA(E 2

B B
®7T® ®/@ \®
1
A) 2mBI —
(A) 2mr (B) > nrBI (C) BIr (D) 2BIr
Find the equivalent capacitance between A and B of the following arrangement : 5
WWWAGB-WWWWW? 1\ x\fvzﬁ/ﬁ’/l/
‘T | ku : &
C C e E L, 3 r" ".' 1
A—!-I l—-—-——B g "1;? ; i 2 C/
- A V.
(A) C B) 3C o = oy 2
b 8 8
A golf ball of mass 50 gm placed on a tee, is struck by a golf-club. The Speed of the golf

Zall as 1t leaves th'e tee is 100 m/s, the time of contact on the bal] is 0.02 s. If the force
ccreases 10 zero linearly with time, then the force at the beginning of the contact is

ﬁ(lee)ﬂaﬁ%mﬁ@SOngﬂa‘rﬁ TAE I[P, WWWW‘QH[%
ST A T AE A @ 100 s @@ NS e 0.02s | I rerwr W
ﬁmﬂmwtafwmm-mmm@mﬁwmm%

(A) 100N (B) 200N

-

(C) 250N (D) 500N

. il el . Sl Y —
-, il R - iy O -, g
" —— e
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34.

35. One mole of an ideal monoatomic gas expands along the

PC-2022
Three concentric metallic
ctallic shells A and C of radii a, b and ¢ (2 < b < ¢) have surface

charge densitics +6. —¢ anc
bs T respeetively, The potential of shell I3 15
a, ¢c(a<b <) o
ﬁﬂ(ﬁ}ﬂ -5 Wmmmiﬁﬁmmtﬂﬂﬁ?ﬁmB,CT}TG?H'EHIA,B,C
[NIGEY WY _
Serfr NG yefapry +g, -0, +o | B rAFACP A CEEEIS)

(9]
C
(A) (a+b+c)— | 5y OS¢
£ ( ) el
0 €9
( -2 2 \
§° b c B2 A
C) |—-—+c|— D) [(CB+c|—
\C C )80 | \b )80

polytrope PV?3 = 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

s q@ e e PV = 99, % A T PTIS 28R T O oA

a% THE
QH@WWWWWWﬂWmWHJ-VEWﬂE

v,mvzﬂ, g9 B9 33 AF (P

S e i1, = S 48 RO T Y S RN LA
2

ST T qY © T,
v.2
v, (B) PRV —-1
‘(A) Plvl["{,“!‘"z"'f‘lJ - 2 VZ
2
Vv
3 (D) PV —L--1
(C) PIV! [';'{Li"“l) | l[vzz ]
AL LRGN 1
e R e W . RN I
] %% rro |
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Category — HI (Q 36 to 40)

(Carry 2 marks cach. One or more options are correct, No negative marks)

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 velomty v’ in horizontal
direction, which of the following statement is/are true ?

Bbv

(A) Current in the loop] = ———
A(2b+2a)

(B) Current will be in clockwise direction, looking from the top.
(C) Vp=Vg=V,~ V., where V is the potential.

(D) There cannot be any induction in part SR.

w0 | A oS @ W e A Q /1 B W SR O v st B 2w
©r fitea tam T o Sfgrafe sy 9

(A) TR A AT | = DOV
A(2b+2n)

(B) &1 LT (404 Yacea wifa vy Siora e |
(€) Vp=Vg=Vg=Vy, NG V g'e e |
(D) SR ST THICA S &g vy
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ample o 0pen ¢ T
37, A sample wydrogen atom ML pround siaqe is radiated with photons of 10.2 eV

rgies. The radiation fron .
cNCTE 1naton from the Sample is absorbe d by excite d ionized He. Then which

of the following statement/s is/are true ?

(A) He" electron moves from n = 2ton=4
(B) Inthe He™ emission spectra, there will be 6 lines.

(C) Smallest wavelength of He* spectrum is obtained when transition taken place from

n=4ton=23.

(D) He™ electron moves fromn=2ton= 3.

ST S S g RS A 10.2 eV = e v R s gk @
TREE AFgef e ey fRifvad Srefire wiR® Het a1 TMN® T4 | TICRE

fpa @ Sfes a1 Bferafe 37o7 ?
(A) He*ZTAAA n =2 TCF n =4 -4 T I

(B) He* -«7 i3 afars 6 & @ AR

ovrdra sl NS WA AW n =4 AF n =3 TS
(C) He* -« afieirs Jaod O

AAE CT |

. J |
(D) He*’éf(jc'{ﬁ?[nf;gtejmsn:::; 1@ 3

s EHE
g et P I———— Ll —— l7 ‘m £ P T.O
C
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38. A particle is moving in x-y Pla“c ECCOI'ding to ¥ =b cos U)I; + b sin mt Hi Where o is

constant. Which of the following statement(s) is/are true ?

(A) B is a constant where E 1s the total energy of the particle.

®

(B) The trajectory of the particle in X-y plane is a circle.

(C) Ina - a, plane, trajectory of the particle is an ellipse (a,, a, denotes the

components of acceleration)

G TN x-y O F =b cosoti+ b sin ot | @ ST FHRLN, WA o 9B & |
T W3 (1 Sf&h a1 @ o Sfeefs wie 2
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39, F
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graph for these two wires i :
ires is shown in the figure. Then which of the following statement(s)

i1s/are true ?

(A) The cross-section area of A is greater than that of B
(B) Young’s modulus of A is 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.

AlsB@WWWQQQW@ﬂﬁ@WWWIWWWW(F)-

M(x)af%mﬂ%ammmwwﬁmmﬂ‘%%mmﬁm?

(A) A I ﬁWWWB@WﬁW@mﬂ CRAPCeTs (UF R

(B) A SIAd 27 s 3 Ol 2W B ollrEd T TR

(0 Bwa”amﬁmmmw”““m“m“mmmﬁ{

i L

._ﬂ-_h.-—lul-l ot Tt e b i § e
e L S e va——— 3 *
i om, L, b L al

z '
f‘ 4 '] b
il ;
weap ) s § 3 & — e ‘.-“H"“‘
? - ! p——l e .
- . . - — L sl - — 3 AL
A RS e g iy Ry - i g i] - o oY . T : =
5 -“.m._.—m H#I-I'-'-"."#“ l R | | a = - .k o :.,-. AL ‘:.-- 3
1 : ' h ; s o o e~ PR e s
: - ; S LR, -_‘-I_‘.-. R
i oot s o T - =)
! L e . * v R0 e R i
1 T " ac Kee w2 TR h STy T Fo & e -8
J ’ gt A d T e g B e
. L B ) 1 b 1 5
= L A L P = T .|1: 'r':-'- i .j. -[.
# ' = i [l E B -4 F 1|- W ..--. g,
' 3 : Aty A i .*'._I'."Lll.:. 1..'-.

- =

x . E .-” s . = E i o -I:..I.. _J':l-i 1..: -\. I. + ik -c",- e
of 2 b R AT ML T T L - g
£ [ ~oh SOl b T T T A e T Yy T S
L,
1 ks
i,
d
. p
AN



4('!

PC-2022

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) 1s / are true ?
(A) Flux through the curved surface of hemisphere is nR2E.
(B) Flux through the circular surface of hemisphere is TR?E.

(C) Total flux enclosed is zero.

(D) Work done in moving a point charge ¢ from A to B via the path ACB dépends upon
R.

GG R AL SHANAIE O STHFF E 1O G99 O A4 T TS UIEEd o

SIERUHER A AN 2 | {57 i S/ Sferefa srer 2

(A) AR <STETa W4 e Ffs A AR 7R2E |

(1) WA T e Wy gy Fiefs gricer SRR aR2E |
(Cy 1A oA fava Fele wicem oy ooy

() il f'T'E' I q TF A Tara 3 438 AC ¥19 9EIEE B RCIG! W +INm R
7 g7 Fgafia |
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 The average speed of H, at Tk is cqual to
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CHEMISTRY bt b S

Cﬂtcguw [(Q 41 ¢ 70)

(Carry 1 mark cach. Only one ¢

Ption is corpeet. Negative marks — %) -

ample of MaCO. is d
A samp 2C0O, is dissolved n dil. ey and the solution is neutralized WIIh
ammonia and buffcwd with NII 4Cl /7 NH

recipitate is formed. What is the formula of the

\ﬁ.k
MgCO, 9% O3B TR &g HCl-@ TAYS I Sy aw[ﬁwwﬁ | mmﬂfﬁ‘t@'

NH C“NH4OHWWWWWWWWWﬁWWIQWm
TYETF CROY TV | W TFAB T e fr » ' ﬁ} /

(Mﬂ Mg;(PO,), (B)@ Mg(NH)PO, (C) MgHPO, (D) Mg,P,0,

XeF,, NO,, HCN, CIO,, CO,.

ldentify the non-linear molecule-pair from the above mentioned molecules.

SRS SR KT - TR Sy e w9

(A)% Xek,, ClIO, (B) CO,, NO, (C) HCN, NO, (D) CIO,, NO2
The number of atoms in body centred and face centred cubic unit cell respectively are
(A) 2and4 (B) 4 and3 (C) land2 (D) 4and6
body centred U2 face centred A GF P (DI AT R IAEFH
(A) 294 (B) 443 (C) 14R2 (D) 449x6

2

The number of unpaired electron in Mn*"ion is

- Mn?* S w155 (unpaired) 2ERGETR R
i (A): 2 (B) 3 €) > (D) 6

that of O, at T,K. The ratio Tyt Tads

Z@LLEGE.
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46. Sodium nitroprusside 18 :
il a FIRGEINRS [T TS
(A)  Na,[Fe(CN), NO,] (B) Na,[Fe(CN)s NOJ
ﬂ{("') Na;[I'e(CN)¢ NO] (D) Na,[Fe(CN)s NO,J

47.  Choose the correct statement for the INi(CN),I 12 complex ion (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.

[NI(CN),J?~ SO SIRCRR (Ni 99 AR @ = 28) T ey 59 s Bfers

39
(A) os SRl Isfer-srrefe (square planar) ¥ SopFHHY (paramagnetic) | /‘ _

o(B) ST D SETI € SHITADE (diamagnetic) | [N
(C) woa S fR-sTefr gve SrmEEES il

(D) o SIAD Sogeay @2 Solpasin|

48. The boiling point of the water is higher than liquid HF. The reason 1s that
(A) Hydrogen bonds are stronger in water.

(B) Hydrogen bonds are stronger in HF.
(C) Hydrogen bonds are larger in number in HF.
(D) Hydrogen bonds are larger in number in water.

AT TFOAE O GF SR @ | e
2(A) O RIS I99 SfLs =fEa |
(B) HF-9 Q13gnes 39w i wfea |

(C)  HF-9 Q1 It S22 wermy i |
(D) &= ZRTgIer T @tg e wen S e |

49. The metal-pair that can produce nascent hydrogen in alkaline medium is:
O AT -1% Tt SN0t wmapsyisy 213 gicer (o TS A ©f-
(A) Zn, Al (B) Fe, Ni (C€) Al Mg (D) Mg, Zn

50.  The correct bond order of By bond in BFy molecule is Mh“{?
BF, QY9 94719 B.J° AHTE (bond order) syl '

LOLLEGE.
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51. which of the following 18 radioactive ? _ = ' /
(A) Hydrogen (B) Deuterium = () T{i‘tiurn (D) none
A (D TOREN?
(A) TROGCEA (B) Wﬁiﬂ‘ﬂ ) GBoam (D) TFMLE TH

53. The correct order of acidity of the following hydra acids 1s

Wmmwﬁwﬁammﬁwﬁmwm

) HF > HC1 > HBr > HI (B) HF <HCI<HBr<HI

~6(C) HF < HC1 > HBr > HI (D) HF>HCI<HBr> HI

53. 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 1s present in the salt ?

T FEa (T S E Jerdio SillE ? -
2~ (C) G2- (D) NO‘}*
(A) CI (B) SO, ;
- ' ar S "'[‘;'];
54, Oxidation states of Cr in KoCr ,0, and CrOy are, TeSpeeiivel

‘. % ¢ Sl nlimgel!
K,Cr,0, @4 ;r()ﬁ ~q Cr-4a @l
;(Ii) 6. +10
(A) 46,45
(D) None of these / 99 (IROET 77
(C) +6,+6

i e T T '—-"‘*‘I--i T e RS i hed SRS e

[W#3E]

i e - ZOLLEGE.
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The correct order

of relative stability for the given free radicals is

8 COOE
II ) / llhl/
T e ¥ H4C """“"C”\ L[ e I\
l T 1 N(CH,), (1 N(CHs),
(A) H>1>11 B) M>>I (C) M>I1>1 (D) MI>1I>1
v

S €
CH 3 H2C‘— CHOCH3

£ S - (2)
Hvbridisation of the negative carbons in (1) and (2) are

(A) sp?and sp3 (B) sp’ and sp? (C) both sp?

(D) both sp’

(1) € (2) TR NG IR NFARA
(A) sp?and sp? (B) sp® and sp? (C) TSR sp? (D) TSR sp’
& %
H
_+_ g }
/ \ -~ l
I Me
The correct relationship between molecules I and 11 is
(A) Enantiomer (B) Homomer
(C) Diastereomer (D) Constitutional isomer
ARG o 99 1 G 11-< 0T A3 spedfh 7'l :
(A) aHEETE (B) TRV
(C) vwrifasam (D) NS SR
b
s e e e U “““*"‘"'"*E;j-*;--- R
24

C
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a{m;hutanoate exisls 19

58. The cnol form in whicy ¢thyle-3

OH  H
{ A, e § fil_’ (
'+ (a1 o PR NI C H
(A) 2 & & IZ(-’OL?CQIL; (B) ch/ @%T/
CO,CH

OH

I M oH

C CO,C,H - I i *l. @

» o \\ / 2¥1s C /(,\ D
(C) H;C \T (D) H;C/ \T/ OC,Hs
H " !

59. How many monobriminated product(s) (including stereoisomers) would form in the free
radical bromination of n-butane ?

n-REEER T&e fFa @rmE am wdfts @hicres @@ =6 o @
(Bfasengrrams w1z) 8eom 2@ 7

(A) 2 (B) 1 (€) 3 (D) 4

%

60. What is the correct order of acidity of salicylic acid, 4-hydroxybénzoic 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
feenafe Sube, 4-T3GHAanE e 8 2, 6-SRERERERefe =

(A) 2 6-m@m@fwmﬁs>mﬁﬂﬁﬁwm>4-wmm
B) 2,6 -sEZEGRHAAAIE T > s-aitgfarefiE s > wtefe <t

©) e i > 2, -oEREgCaliE s > 4 aRgfrna e st

LOLLEGE.
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How much solid oxalic acid ( Molecular weight 126) has to be weighed to pfeparé

100 mi. exactly 0.1 (N) oxalic acid solution in water ?
100 mL 0.1 (N) oxalic acid -9 T YA 2% 3905 @ @A oxalic acid (_W)
G T 774 7 [oxalic acid -7 S ©7 = 126]

(A) 1.26¢ (B) 0.126 (C) 0.63g (D) 0.063 g

The major product of the following reaction is

Frffesfers fRferuBre Bestn 941 W90 2°4

F}(‘__.....(I*” — C] [2 + ]I BI’ ——————
() PC gy —ee SYEN () F3C ——CH(Br) —CH,
Poige. - _— g W -
Br Br

The correct order of relative stability of the given conformers of n-butane is

n-REEE 2FG ST @mwmmﬁﬁﬁmﬁj‘m

CH, CHs

Sl @

(A) >I1=1I (B) II>TII>I (C) I>I>TI D) I=M>1

.15 '
CeHe(lig) + — 02(8) = 6CO,(g) + 3H,0(lig)

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) T11.2litre (B) 22.4 litre (C) 84 hitre (D) 168 litre ‘E%}
T TdaTTa Fieae e s wferere Seffers waa wB | ,4,55_: N
: ' ]5 e ) \({ "/ &
C H, (T%9) + —5—02 (1) — 6CO., (73T + 3H,0 (TF) \o > \__ %5
' i p LW £y 4
~ / ﬁ
39 219 e (AT WL oy et SfSIed SIS, STP-Te ORI N T - ’l‘,ﬂu___ﬁk}r .
(A) 11.2fbr (B) 22.4 feibr (€) 84 Fidr D) 168fBR \m
s o RS SRR NS SR S — | YL o
VAR QRO ad _13{{1,
26 v X *‘;\ﬂ 6\ 4—{‘1 \‘-7;.__,{. ) &
0'{ VA % E X R '
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y{f'g e 2 i ERFtin e i p(u2"22 |
| F s Amgadm slaw wvahd far | VTS

(A) allgases . - | a0
(C) Van dcr Waals gas '_ ; yEe L g?) :‘i::’i;:ﬁ |

(A) W '111"7 i 0y iy g A

(C) v ‘1]13'1’ - (D) aREA (real) 7

A metal (M) fnrms two omdes The ratio M:0O (by weight) in the two 0);151(,5 are 25:4 and
25:6. The minimum value of atomic mass of M s 25:4
3 WT (M) 12T S=%T (ot o | g widte M:0 @7 ST 5 (9@ ) 25
M256'WW@W(W@) -

'67 The de-Broghe wavclength (A) for electron (e), proton (p) and He2* ion (@) are in the

E‘ following order. Speed of e, p and o are the same

BTG (e), T (p) 92 He?* ion (a) 99 & Foifet wamindy FgfERk® @ S | €, P
G2 o ANGIS 797 |

(A) a>p=>¢c (B) e>p>« (@ e>0aRD

(D) a<p>¢

68. 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)
1 fir 51 =et 25 0 drop 998 T | €51 TS N, I Avogadro 3247l | 1 drop €1(e SO

TR O TSI 7 (S WA = 1 A Afe & 14) -
0.02 18 ©) 8., D) o.o4N0
dbe DRl TR R

69. In Bohr model of atom, radius of hydrogen atom in ground state is r, and radius of He”

f the following is correct ?
ion in ground state 1S I,. Which o
Bohr -3 ©g S, @ T SRRBE AP RGEA W T r,

ATYYF 1O TS
mﬂgﬁm@wﬂe Wmﬁrz %ﬂﬁﬁﬁ””fﬂ?ﬁﬂm?

| K Bac py 2.1
®) = (B) 'é'z'fz' W) K ) B 2

orrect set of four quantum numbers (n, 1, m, ) ?

™. Which one of the following &2 e G o i e

R D BTl @S TR AT 1
é; : 1 (B) " R, B ERSU

(A) 310:_']&"'5 | 2

s 3,1,-2,—— 2

2 iR T i
h""---..........____ R R T e ()55 T s i i
o Ege 27 H';ééri’; P.T.O
e L =
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Category-1T (Q 71 to 75)
(Carry 2 marks cach. Only one option is correet, Negative marks ; )

1. Let (C_ )y, is the .M. speed of Hy at 150 K. At what temperature, the most probable
PR rms/Hy |

speed of helium [(Cpphie] will be halfof(CrmS)“z ? M e a
: A
o8t -~

150 K erersiany QRUGCC rm.s WS (C ), 1 T Stermary faferra sniers
probable speed (SHIET I TI71) [(Copie) (Crmgyt, 3 S (CEIICR, \@T

(A) 75K B) 112.5K (C) 225K (D) 900K |
% 2 i

72.  The correct pair of electron affinity order is
(LA TG Jod &N 26 : -

(A) O>5. F=(Cl (B‘)\ U<8,Cl>F - (C) 8>0,F>€] (D) S<O,ClI>F
9

73.  The product of the following reaction is :

e ffEae Rieaers omidt o=
Clia I3 _ ' ; |
i " 1. Mg, EL,0 (dry) e B 1. Mg, ELO (dry)
% S ————————————
4 2. 4-chlorobenzaldehyde 2, 4-DRRYEEIRS
& 3 a0, NH.[;CI \ 3. Wm NHCI

OH




OIS RIRTgeTe Rty Rfameis omid 2
Catalyst _ W
+ H | -
(! eqt.?.) High temperature” + Hy m
and pressure (1¢cqv.) 22
(1 ch.) (l ﬂqv¢) : ¢
(A) - O ; @ _
A (1 eqv.) (033 qu_) | (066 EqV.)

J QNG

(0.66 eqv.) (0.33 eqv.) (1eqv.)

75. 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.

Hfoe fRafel biere w71

(A) SICATFS A@BIAT ST (relative lowering of vapor pressure) SIFTHIER (T) 87
Rewie = -

(B) P HES Bl STl WA 40 Sofd e aie ,

(C) “FoANES SHA (elevation of boiling point) lRPiod o1 NS a= 7Y

(D) PEuICEa SR QR AFTGA T T TGS F

" Category-11I (Q 76 to 80)
(Carry 2 marks cach. One or more options are corrcct. No negative marks) -

process, the promoter(s) used is / are —

] reparation of NH; in [{aber’s
76. During the prep g

(A) PO, S
(©) Mix of Al and K59 Ga ég‘lwl ;;;2;21 i/ e 1 2w
sy tofd A O SIgHo e B GLT R -
g AaRere S ¢ B Mo
«(A) PO,

(D) Fe @ Mn

LOLLEGE.



g T T T Ny 5 m— SRR - k. i - - - - T — - - ag— - - . - - R 2 I T
. i - a. a Ly o
[]

PC-2022
77 The.correct statement(s) about B,Hgis/ate: St I‘ S
(A) All B atoms are sp hylmd:'«;cd _ (]3’) It is paramagnetic. . AR ;
(C) Itcontains 3C - 4c bonding. (D) There are two types of H present frE el
B, H oI s (@ 90797 (© s
o(A) FEDB MR sp’ RS %(B) Lﬂfﬁﬁ‘i’%ﬂ(pammagnetic)'
o(C) b3 W 3C - 4o TG TEA (D) e 7% @ H TSI

- 78, Which of the following would produce enantiomeric products when reacted with methyl

magnesium iodide ?

(A) Benzaldehyde (B) Propiophenone (C) Acetone (D) Acetaldehyde
FrafeRe Mol W @Rb/ @R s wemtam ke s /i e
GRSt s g tof I 2

A) ReERzEs
Q(C) Rl

CH;

The above conversion can be carried out by,

(A) Zn-Hg/Conc. HCI (B) 1. H,NNH, ii. NaOH in ethylene glycol, A
(C) 1. HSCH ,CH,SH/ H® ii. H,/Ni (D) Bromine water

a1 mﬁa’fﬁ‘mﬂm

tA) Zn-Hg/Conc. HCI s (B) i. H,NNH, ii. NaOH, ?aﬁ:%wlw it

(C) i. HSCH,CH,SH/ H® ii. H,/Ni (D) @ﬁ%@rﬁﬂ

80. 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 10-8 (M) HCl is 8.
(D) Conjugate acid of NH,™ is NH,.

fpa tem RefSufa wise g

(A) O &P @ I HIER Rideanr Be oy wren G969 pH 2@ 7 99 T 39 |
o (B) ﬁwewwﬁmm@qmmmwﬁumnﬁa <K V|

oC) 107 (M) HCI - il g pry za 81 1)
(D) NH, % gt W ga Ny, \ﬁ};t/
C 30 Ilfﬁ_ﬂ'!
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