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PHYSICS

Unle.ss 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 témperature = -273 °C

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

The following symbols usually carry meaning as given below :

£, - electric permittivity of free space
H, : magnetic permeability of free space

R : universal gas constant
g

o el = -273°C
o] I SR @1 = 3 x 108 ms™
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Category-I (Q. 1 to 30) -

Categ?r}'-l : Carry 1 rflarlf 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

93 Tuw ¥ | W3+ Bux Rt 1 797 *i | wer Bwx fare o 0 3 e B9 s\
R LGP e Rk

A spherical convex surface of power 5 dioptre separates object and image space of

e 4 . 2
refractive indices 1.0 and 3 respectively. The radius of curvature of the surface is = "
P - %

g

(A) 20cm (B) 1cm (C) 4cm (D) Scm

| | | 4\1&:
S dioptre FNSPFIR G (I &1 w1 IAFCH 1.0 9 :g- AT 9@ T 9
WWWWIWEWWWQTHﬁW _ I S 0"’7V
(A) 20cm (B) lcm '(C) 4 cm | (D) S5cm ),X;’O.

In Young'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 thé slits-are 0.02 cm apart, then A 1s
(A) 1200 nm (B) 450 nm (C) 600nm (D) 300nm

S 7 B ENIRE AR A SHHATHA WA, BH TUCF 1.2 m R M IS AT
ot =@ | W BE 7T TP FRG 0.02 om T G PO Tt 6 g wwI
52 P EE 0.18 cm TCH O A 99 T I

(A) 1200 nm (B) 450 nm (C) 600 nm (D) 300nm

A 12.5 ev electron beam is used to bombard gaseous -hydrogen at ground state. The

energy level upto which the hydrdgen atoms would be excited 1s
(A) 2 B) 3 C€) 4 (D) 1
12.5 ev‘ﬁﬁmwmwm Q! T TRCGRER TR WA T4 |

eara e TRTEIE g T &80 THS 20T, O WA
A) 2 (B) 3 (€) 4 @
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4. ngér v. E be the radius of orbit, speed of electron and total energy of electron

8»2‘ reap&twely in a H-atom. Which of the following quantities according to Bohr theory, is

.o¥ proportional to the quantum number n ?
(A) wvr (B) rE (C) — D) =
| K '
QIRTEISA R T r, v, E I FHLT 074, ARG (31 G AR
mﬁﬁﬂﬁwm|ﬁmmaﬁﬁmww @S WA n GF X
.._\°O WH’W? n
P _ ,_- s
G (B) IE © o -
0OC o E , v
L
. TN
1kQ = N~
) ¢ Z ‘e ..
- et b T B {
What is the value of current through the diode in the circuit given ?
A OmA  (B) ImA (O 19mA ‘D) 9mA T
B e TENCS, e 7 A RREER IWE® .
(A) OmA (B) 1mA C) 1I9mA . (D) 9mA
6.

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 (C) 1,0 D) 1,1

B emfife #fere T8N ZA70 (A =0,B = 1) 8 (A= 0, B = 0) <3 TH{A WGP Y T
&P

A) 0,0 (B) 0,1 © 1,0 D) 1,1
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charge (e). mass (m) and Planck constant (h) as [consider

2

(A) h ,
me”

l'l'lf:4

(B)

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

l

= | unit]
4n €,

2 4 2
m’e’ me
3 (D) "

(€)

h

TR S g, ﬁW‘TWWWW (¢), ©< (m) 8 WW(I’])W

|
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47 €, |
v h? me* m’e’ me’
o (L)) e
(A) mez | (B) hl ( ) hz | | h

ym 3m
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Three blocks are pushed with a force F across a frictionless table as shown 1n figure. Let
N, be the contact force between the left two blocks and N, be the mutact force between

the right two blocks. Then
(A) F>N>N,

(B) F>N2> N,

(C) F>N,=N, (D) F=N,=N,

iR 3B BREE 897 A9 Bra me foat 33 819 F I g0 1 71 | I+
AT FIRB W ~PfEe 6 N, 8 THmEd vt e W ~rfeaf e I N, 27

- W

(A) F>N>N,

- (B) F>N,>N,

(C) F>N,=N, (D) F=N, =N,

Vv, 'k
o ™| T m]
3 R | .,
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
, - s
m ....nl C E..v D ....l.(_._v
(A) T{v i \ 2kv . ( -) Vm ®) 2m
a2 ot BRER B m O 90 3F v T W 90 m SR R qE e
a1 | fm 7 A k Fete g7 R @b o vt i (fbra awfie) | FeiefBa
AFHAA At “Afae 2 .
i B LAY C —V LN
(A) k Y ) V 2k © m (D) 2mv
e NS TR My S
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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) 20.62 m/s (B) 20 m/s (C) 25m/s (D) 50m/s

ora asio %%?WW—W@WW@TWI?W oefi @1 5 m/s | T

x = 35 m, O FNHF AR TR F _
(A) 20.62 m/s (B) 20m/s (C) 25m/s (D) 50 m/s

A simple peﬁdulum, consisting of a small ball of mass m attached to a massless string
hanging vertically from the ceiling, 1s oscillating with an amplitude such that

T . =2T;, Where T . and T _. are the maximum and minimum tension _m the strmg

respectively. The value of maximum tension T ___ in the string is

X1mnm

3mg 3mg
@A) = (B) mg (€) 2

m S 3B FE TIARE T4 TS GI SIA ORI FifeR THF A
R | WW Thax = 21 min T, TN Tm‘\S‘Tmin‘{aWWﬁﬁ
455 @ TR BIF | TR A4 BF Tpax -9 TR

Img ~ 3mg

(A) BB ok (B)h mg. (©) e (D) 3mg

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) | ' ,
AR THCE, A0 STRF TARM (u,) TR (1) MY TR AfREe zw o [{ww
mﬂﬁmw ?

(D) 5 mg

Uy | : \ 7 N )

T

(A) (B)

t
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13. A uniform thin rod of length L, mass m is

npulse P is suddenl
energy of the rod after the impul

lying on a smooth horizontal table. A

horiZontal i Y applied perpendicular to the rod at one end. The total

Se 18

P2 2 y 2
(A) — By /P~ 13P~ <P

M : M ©) 2M ®) M
u‘wﬁmmemewaﬁwqwm@ﬂmmwmﬁﬁm
WWWWWWWQPWWﬁWQWIWWﬂﬂ
B TG = 37q

P> 7p2 13p? 2P?
Ay = - oienil™ o ol
(A) M (B)BM (O = o (D)

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

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 ? ' *

(D) (_132! 3)
L kg, 2 kg 8 3 kg ©TH <6 FIPiee o (1, 2, 3) Rere g | 3 kg 8 2 kg STRT

W G TR ST (-1 3, -2) Reare w1fgw | 5 kg ST S I Ry IRy
TP FACA Y NFE AT 3 YUT FAPREE SAFH 938 J(Q 7

(A) (3.1,8) B) 0,000 -~ (© @,3,2 D) (-1,2,3)

A) (.1,8) B 0.0,00  © 3,2

15. A body of density 1.2 x 103 kg/m? is dropped from rqst 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) 0.1m (B) Im (C) 0.0l m (D) 2m
1.2 x 103 kg/m’ TG 93 g0 fGAEA 1 m 855! (AF 2.4 x 103 keg/m? TG I

(D) 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
ratio of masses —- = 8, then —L will be equal to

Il12 VZ

I ]
(A) 2 (B) 4 ©) 3 D) =

AR TG A SR T S, @ S, @I AH M Wy G 90F SfeFde T
SfOT TGN | Rget of7 Ot AR A T TH v, 8 v, | SR OTFA WATS —L =

m,

[ L - E@INTE

Vs

(A) 2 _ (B) 4 ' ' (C)' 5 (D) —

Vo IZVOV'

In the given figure, 1 represents isobaric, 2 represents 1sothermal 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,

(C) AU, =AU, > AU, - (D) AU, >AU,> AU,
e fora s s e (1), FR (2) 8 et (3) dfermefs ma zae | 3

4% femefre apmfed RIS AT AU,, AU, 8 AU, TW, O3

(A) AU, <AU, <AU; - (B) AU,>AU,<AU,
(C) AU,=AU,>AU; ' (D) AU, > AU, > AU,

: R . RT'L, &
If pressure of real gas O, in a container is given by

P e e e
Vb ap? ,then the mass of

the gas in the container is

(A) 32gm (B) 16gm (C) 4gm " (D) 64gm
' RT
qaf5 =@ A g AR I NPT 0,-47 B9t P = e Z%;,ﬁwﬁmscm
IR #II@ A4 MR ©F T
(A) 32gm (B l6gm () 4gm (D) 64 gm
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19. 300 gm of water at 25 °C is added to 100 gm of ice at 0 °C. The final temperature of the

mixture 1s
(A) 12.5°C (B) 0°C (C) 25°C (D) 50°C
0 °C SRS 100 gm IV 25 °C S 300 gm e (el T4 | e aiew S¥S 203
N e (B) 0°C (C) 25°C (D) 50°C
20. l;%

O M Z/a

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

(A) = (B) V2 . ©) 1 . - (D) 7 .
TSI WITS @26 ‘2’ APIER ForeE e XY Aot wg | fie-93 wree &1 oy

R Z AR SERARTER RS Bra Tt 26 | M s gare 2=

| 1
— C) 1 D) | e
VI (B) ﬁ (©) _ ®) -

21. A metal sphere of radius R carrying charge q is surrounded 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
A — (-1-—-}-] B) — | (C3 et (l—l] o -3 1

4nmey\a b 4n e, a 4ne,\R a 4ne, R

G3f6 q N4 T4 R APIET 49T Tl SoR @3 Tafya Mofde Ooe e et
AT MR | TUAFA fEOTH 007 T a @ ARTHR 087 NG b, FIHR T8 Sy
wmrammjég-mmwwmﬂmmwﬁmﬁmwﬁm

q (1_1 q 1 q (1 1 |
(A) (a b] (B) (C) (—-—_] (D) qQ 1

R a 4n €,

R
C L L T —— TR ————————" Z @ L L E G E..in
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23.

24.
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Three infinite plane sheets carrying uniform charge densities —o. 20. 4o are plac

parallel to XZ plane at Y = a. 3a. 4a respectively. The electric field at the point 5(O.r 2a, 0) 18
; ¢ A | o “
(A) 5_5';%1' (B) ;:}j © 5] ® -]
f&+e ey gl swee ires wewfas ¥9g -0, 20 8 40 g3 f&afe e XZ ATS(
S S AT Y o, 3a 8 4a (S SHES | “Moefd &0 (0, 2a, 0) TS
STR AR (A
g 2 50 ~

30 » 710 1 D
A)  o— B) --— C) -} (D) -
e, et B) et e 22,

Two point charges +q, and +q, are plaéed 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 1s

(A) possible only if q; is negative. (B) possible only if q; is positive.

(C) possible irrespective of the sign of q5. '(D)_ ‘not possible at all.

A5 R S +q, 8 +q, TR (U d T SRIES | 4GB TON W4 q, W 1o 7
AT ST FITA AT g, ST AF | 4o 78T N

(A) T g, ¥NIF TF | (B) I q; ¥AGF T | g g
(C) q3-mﬁcﬁa@ﬁaﬁﬁamu (D) A FPIN 7 | Ll T < S

-:--%'_‘
‘AC-M :
\':LT T

Consider tWo infinitely long wires parallel 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

b
Lf"\ )

, i HGI‘: | “OI A I I:‘*
Mol B) S_) (C) 1 D) Boo
(A) 2 21t', - 2m 2\2n ®) an

s AR 5 SO TG Y SR N T 4G 2 W <RI | R W

938 O (- L +1) g L R W en @ e o (-1, -1) g M R v fee
mmlmoc@«a‘!ﬂwwmcﬁlw ARTAR W TR

' r[ ¢ ' I A
[ At Fo® C Mol Mol 2
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26.

27.
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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 1t 1s

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

axis, varies as F T'he values of m and n respectively are

A) m=2,n=2  B) m=2,n=3 (C) m=3,n=2 (D) m=3,n=3
T XS 3 TOTF R AR 3 FY 08 Are 391 74 G oS GFF ¢ S
ST #1138 O o <3197 T “iaare e (R 20 ol 9, 137G (0P

m

¥ [WHE AR d-T9 (>>R) BIAFLRT X — | OTCRTE m @ n & W9 AT

(A) m=2,n=2 (B) m=2,n=3 (C) m=3,n=2 (D) m=3,n=3
1/ '

For two types of magnetic materials A and B, variation of l()(, . 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.

LR GIE AR vrméA 932 B MWWWT@{W % (X : BT &ITeN)-937 “ffasy
fora T FCNR |- TR

(A) A RETCHTT «=¢ B RGBT
(C) A *RIBIFF qR B TACHTS

3
Vo
t
0. -T2 T
The rms value of potential difference v shown in the figure is
Yo (B) v C) - )
(A) ) Yo (€) :7?3' ( , 5
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28, _@:EHQ_ Qa0 3 28 /-

Red Yellow Orange

A carbon resistor with colour code is shown in the figure. There 1S NO
- resistor. The value of the resistance is |

;a (A) 24MQ+20% (B) 14kQ+5%  (C) 14 kQ+20% (D) 34kQE10%
WWWWﬁamﬁmwmlm@wwﬁf@azﬁﬁiu
; Yo7 1Y 2

fourth band in the

: (A) 24MQ+20% (B) 14kQ+5%  (C) 24kQ% 0% (D) 34kQ+10%
L
29.
V = Vg 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
@ SRS VT fora Anie A.C. IET Rrapal 99 | T B P R,
(A) P>0 (B) P<0 (C) P=0 (D) P-aF T A
30.

ecting surface is represented by the equation x2 + y? = R? as

The cross-section of a refl surl T d by the eqt
shown in the figure. A ray travelling in the positive x direction is directed toward positive
y direction after reflection from the surface at point M. The coordinate of the point M on

the reflecting surfac

(A) (R R) (B) ("%3—%-} (C) [_%,%] (D) (%’_%)

e 1S

i “ ‘ . Z@LLEGE.
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Category-11 (Q 31 to 35) |
one option is correct. In case of incorrect ANSWeT OF any

Carry 2 marks each and only ' .
on of more than one answer, ¥ mark will be deducted.

combinati

mmwﬁmwﬁw@mﬁmzmmtﬁmﬁﬁ'ﬁwmm mﬁ?i 2"
| e v e 2161 W | A AR 4.
“ 6
31. Fora plane electromagnetic wave, the electric field is given by y -
E=90 sin(0.5 x 103 x + 1.5 x 10! t)ﬁv / m. The corresponding magnetic field B will be
T AN SFPpIR SR (@, SVLTHT E 7 TEF T
E=905in(0.5x 103x + 1.5 x 10" t)k v / m. BT B <1 950 20 ‘
(A) E=3x10*7sin(0.5><103x+1.5x10”t)IT ¥, R = P'% ﬂb:*
B) B=3x10" sin(0.5 x 10° x + 1.5 x 10!t jT ~ |
(C) B=27x10° sin(0.5 x 10° x+ 1.5 x 10!t jT ¢ ﬁgf
D) B=

3% 107 sin(0.5x 103 x + 1.5 x 10'1t) kT

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

electrical conductivities of the metal wires respeétively, the effective conductivity of the
combination is _ -

G0 | - 20,0
B 1997 1“2
D ote J WL O 26,0,
G IR G, T, O 9% FRICH T Ao =@

D) S1+9;

. 0,0, 20,6
, x B) ——% C . D)y Si1to;
(A) o, +0, (B) i (€) oy (D)

20,0,

33. A uniform rod of length L pivoted at one end P is freely rotated in a

_ _ _ horizontal plane with
an angular velocity o about a vertical axis passing through P. If

the temperature of the
. 0 :
system 1s increased by AT, angular velocity becomes ri If coefficient of linear exXpansion

of the rod is o (a0 <<1), then AT will be

1
(A) L (B) v - (©)
o

s

(D) «

20 4
WMPWWWLWQWWWmWWqWW
p faa Wy ATy gy WUHA ACACR TIRICH Q0% | 787 ©rommay AT MELEE o o e
TR TR0 WA T | 1A HOSH ] TR 61 (o <<1) TSR AT @3 7 o=t

%4

1 L _L (O _L‘ "J_ .

2 7 . - PETIe REL LL Ik e T T Py P m
Wil 'ﬁt ﬁ-ﬂ r:-ril e, i L*ll e T L i j 'H'li-il e 14

h‘m,-_.‘. i
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34.
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

C
entre of gravity of the gas 1s located is (R: universal gas constant)

RT
(R} == RT
24 (B) Mg

RT RT

A) — B) —

(A) : (B) Mg
, (C) MgR (D) RTg

35. 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’) P -2’-bY)

B ——=
(A) 4(a’ +b%-c?) ) 4(a’ +b*-c?)
| (C) P(C«2 + 32 - bz) (D) P(a3 + b3 _03)

42+ - ) 4(a? +b? ~c%)

2 mabmqﬂmWWWMQWmcmwﬁwm
771 | 7 A Bt P T, O T POR T

,P(c* -2’ +b%) P(°3"33"'b3)
B) ———————i
(4) 4(a’+b*-c?) . 4(a® +b* -c?)
202 b2 P(ad + K3 _ 3
©) P(c;————js—'r)' @) —2* bz 2
4(a’+b’~¢’) 4(a® +b* -¢?)
- ki o i i L . S P V202§ e e S 'i's 4 et e e e o s

g7 e R o) | EGES
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, Category - 11 (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 is marked, then score = 2 x number of correct
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 A Gy Cow #d% | 7 2 Hfdw Con e 2 797 A0 | W B T BB A WE 4%

3w Bwas w1 3 =1 UTF IR M2 2 x T4 30 H% Cor trew 2rag o7 e + WA X
Wmmmmwmﬂmmwmmumwﬁv@mwmwm
ST T o1 4T3 (RS T | g IO TR 47 211 AR A, Wi, o 7 A |

3%.

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 L}

x3

(B) Induced EMF is proportional to 2

’ : x4
(C) The magnetic moment p due to induced current in the coil is proportional to a* @q

(D) The heat produced is proportional to —1-6-
X

MWW”N'WT&'W?xWWVWﬂ ‘a’mmm
mmﬂﬁwMIWWO,x=oﬁwm|mmx>>amm
A4 R | ST N7 (317 Ofee/Bfemefer ooy 2

(A) S FCF W) ORI S TICH B pavwa Te M

X

(B) wmw%-mmﬂml

©) Wmuﬁ!w«mwmmmﬁ-mmﬁm.

1z e |
xé

0 —
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37. Electric field component of an EM radiation varies with time as E = a(cosm,t + sinmt

cos®,t), where ‘a’ is a constant and m =10'5 sec™!, 0, = 5 x 10! 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 J -S)

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

(B) Stopping poiential 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 i1s 1.95 ev.
93> Sfeepram Rt sferwa E = a(cosw,t + sinwt cosm,t) *Af7fSE 27 |
QA ‘2’ G0 T, 0 =10'5 sec-! @ 0, = 5 x 1015 sec”! | % fRfFa9 q3fb -2 ev fATarat
e 3oy O NS B+ WE® 27 | O3 Mp< 7 8/ Serufer 7oy 7

| - (h="6.62 x 10734 ] -8)
(A) o F=NER RiFR0R oy wee ofde femat sieze 73
B) et e @ w=etrw e awfb e
(C) 43 I WAHF 2 ev | =
(D) ©RF FCEARGR M6 e 1.95 ev |

P
38. A _
2P G e

Po A

Vo ZVO V

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

. | . 3
(C) Change in internal energy for process A — B is — > P,V

(D) Work done by the gas during the entire process is 2P,V

w@aaﬁmﬂaﬁmmp-vmﬁmmmtm%@v@hﬁ
] 2

(A) et efferar e O T
®) efiufore orfeE Ao |

e
(C) A - B feFar SR iEd “5h0V

L VR S S S, s— —--m—--n--.
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39. 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) ?

. 4. N
(A) The particle is acted upon by a constant force. M _R) Y
(B) The particle executes simple harmonic motion. '

(C) The speed of the particle is maximum at x = 2 m. . " Q/N

/4
£ o &
(D) The period of oscillation of the particle is %sec. i 7

x-S TR AN 0.02 kg ST GIB 97 FEMRF V = Ax (x - 4)J, T A 930
$IF 92 x o wate efe | e @R B/ Sferefe ey ¢
(A) T TR HTE IR T EIT | B) N 7 S TR I |

© x=2mRWETMIATRT| (D) FIDT Cersfoa THerT_sec

§ b i
. X x  x3 °©
L {
© '|X ) 4 )(l
v i ) g e’
i | I
b
<>

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 '

qLB
m
qlL.B
m.
(C) Path of the particle is a circle in region-b .
(D) Time spent in region-b is independent of velocity v

smfe fBrag e, mmeqmmﬁmvma-Wﬁmﬁcswwm

FARA b-TU(H 2 I | b-TSADGH W PN SR MY TSN 93 aw wiyarea
B (T | ¥ b-weetes ¢4y L 20 OT3 Apel (31 B/ Twrefet 1oy ¢

(A) M c-SewTa o IR AW v > q;B

(B) 0 c-TETHA A IR AW v < == qLB

m
() b-oere T AWt v |
(D) b-WWWWW MR v-q7 Bore AT I A

< y - Z@LLEGE.

(A) The particle enters reglon-c only if v>

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

Category-l (Q 41 to 70)
and only one option is correct, In case of incorrect answer

of more than one answer, % mark will be deducted
Tu AT 1 73 oiica | wot B faeet @ tn (oA el Bo7
=

F{h; exaclt order of boiling points of the compounds n-pentane, isopentane, butanone and
-butanol is

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

N-TAT, WRTICATSA, REOIW ¢ 1-REbme tiefem ~goass Hee @t 20 :
(A) n-TATOA < WREATATHA < REBIEAR < 1-REGHA
(B) SIRTAMATEA < n-TATH < [REOIAR < 1-RSBIw=
(C) fREBIEM < n-TATHA < WREAATHA < 1-REBIe
(D) 1-REEHe < REBIAR < n-TATET < WREACATEA

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

Category-I : Carry 1 mark each

41.

(A) 6 - (B) 12 (C) 13 (D) 15
p-TRERCAEMEREA Tow G ST ARG AN et HH4F AT T4 XA
(A) 6 ' B) 12 (C) 13 (D) 15

43. Cyclo [18]carbon is an allotrope of carbon with molecular forrhula_Cl g- Itisaring 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 © 12 (D) 6

C,, SR e R TRCH [18] FHET T I 43 wofeew | 18 B 3T 92
e BT A FRw T T | 4% FER A T AT ey T
A) 9 o ® 10 © 12 D) 6

' ot A0 N dimethylaniline cannot be represented by the resonating structures
44. p-mtro TIAR A 1o+ QA1 AP I I = e

-m "'N-; N - . Y
° ' © /0 vl N_O_N*ff
“ M%N’O_N\ TN/ o
M ' (I1)
@ 20
@ 8 M «
Mez§=©=N<(? °2N-<:>-N\(?
RIR 111 ' - (1V) |
: | B) I and IV (C) I gnd 11 (D) IMlandIV

LOLLEGE.
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CH,4
OH and HO‘—{—H

COOH

+
@ @
D e

CO,H

The relatlonsth 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

TR WS [l (et ofers Wy AT oo T TS
(A) TR (7o), 2SR TR qae o AR
(B) ffSRy R, AfSRe TR, eRToRE
(C) TRICANR (T, TRICAR (), 167 FAAIHI
(D) SR TR, TRICAA () G2 TfAfSF AR

The exact order of acidity of the compounds p_-nitrophenol,
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

acetic acid, acetylene and

p-AIRRTTF, e S, wﬁ%ewmwﬁamwmnﬂmm

Z@LLEGE..
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47. NH, NHy
N« C CO,H
L. Mc/H(_ —~COH 2. Me)\"/NY :

_CO,H H
. H"N/\"/ 4, HzN/\"/ N A0 |
0

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

WA WifrE M2FW ¢ ST (U (@ TErerhiEvefe Se sy 20 3 trefe T
(A) TFIeNq | (B) TIIeTId 2 € Temigxk2 (D) M

1. dil HCI ,
48. Benzaldehyde + methanol—iry-—> A—-————i————> B ). ™ .&
HC!  2.(CH,CO,0 ~ o¥® 4 ov
XEe
'CH,COONa {E)
e . Y HC

tzwﬂ%mv + ﬁﬁﬁﬁ——) A~ B
ch 2. (CH,C0),0
CH,COONa

The compounds A and B above are respectively
TR A G2 B TIIRH U@ '
Ph OM LB H
(A) Y ® md pr OF

Cl

OMe

o |

T com

~ Ph. _OMe and Ph :
o "y’

. R (PR Y ) .

— T T LOLLEGE.:
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For a spontaneous reaction at all temperatures which of the following is correct 7
(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
TSI G TS RfdF o Ao Awes W @At A3 2
(A) AH 8 AS 3% (Iga (B). AH g% @ AS YNGS
(C)  AH ¥MGF 8 AS FIGF (D) AH 8 AS T®Y% Yerga

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

moles of Cr,0 ;™ required to oxidize the same amount of Fe?* in acidic medium is
(A) x | (B) 0.83x . (C). 2.0x (D) 1.2x
wWite T, R sfe Fe’* x TAIE MnO; 9131 &if{® 23 | wifie W @ «fase

Fe?" % &R &7 T3 (N T Cr, 02~ S0 (b 21

(A) x (B) 0.83x (C) 2.0x (D) 1.2x

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. , '
(A) 2.5x10% (B) 2.5x10% (C) 5.0x10% (D) 5.0 x 10%

G TN TIREFEF TR (T 67 I | TF @0R G393 T8 R oy
200 pm IR TNER 979G T4 5.0 gem™3 1100 g @ TN o= Jedn Rfy 3

(A) 2.5x10% (B) 2.5x10% (C) 5.0 x 1023 (D) 5.0 x 1024
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 m -
(A) —=—% : ' (B) mu, =m,u,
| u U
m m . |
(C) —=—% (D) mu,?=m,u,?
u U

mwrvmmm,'ﬂ%mmw ﬂf%cwu. e uzwmwwwml
R m, T T S frafeRoe e g w sow ¢

m, m .
(A —=—% (B)  myu =myu,

u’ u, a

m, m ' " 1)

L |
I ‘-*-‘."' i e B e M o L e T = 1 T or e ey Sl T N e T T TEEETSIN T 1 R ER i R AL 17 TR LTI 'Y HUIHL E I
e Cl L ol S
L]
AN
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53, When 20 g of-naﬁhthoic acid (C,,Hg0,) is dissolved in 50 g of benzene, a freezing point
depression of 2K is observed. The vant Hoff factor (i) is [K;= 1.72 K kg mol~']
(A) 0.5 (B) 1.0 (C) 2.0
20 g TR WS (C,,Hg0,), 50 g TUTH GRS T+ ACH
OI% TF TN (1) 9 W A [K .= 1.72 K kg mol ']
(A) 0.5 (B) 1.0 (C) 2.0

54. The equilibrium constant for the reaction N, (g) + 0, () +
In presence of a catalyst the equilibrium 1s attained 10 t1 : ‘
equilibrium constant, in presence of the catalyst at 2000 K 1s _ a3

(A) 4x107* (B) 4x107

(C) 4x 105 _ (D) 2.5x107*

; iti initi tion of 1.386 mol dm= of a
§. Under the same reaction conditions, initial concentra ‘ ot
. substance becomes half in 40 s and 20 s through first-order and zero-order kinetics

respectively. Ratio [-15'-] of the rate constants for first-order (k) and zero-order (ky) of o
' Ko/~ Sl | e - - _
the reactions 1S e P %
(A) 0.5 mol™ dm? (B) 0.5mol dm . T
(C) 1.0 mol dm> - D 2.0 mol™! dm’ . | #
a3 w1 A, G AR ST TP 1.386 mol g™ SCHCE RIS TS AT
R 40 5 3 -T N R 20 s S et | 4UI-T N (k) GRTT-EH

‘ k l I = |»3
(k,) R 767 T GAFH TS (E-‘-] ™ . Ao f
- : . A = o

(B) 0.5 mol dm™

(A) 0.5 mol™! dm’
(D) 2.0 mol™ dm?3

(C) 1.0 mol dm™>

56. Which one of the following solutions will have
(A) 0.1 M CH;COOH

highest conductivity ?
(B) 0.1 MNaC/

(D) 0.1 M HCI

fwfefie gl w4y (IR A . .
(A) 0.1 M CH;COQH ~(B) 0.1 MNaC!
(C) 0.1 MKNO; (D) 0.1 MHCI “%Ef‘wy

i : Z@LLEGE.
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§7. Indicate the products (X) and (Y) in the following reactions : %y E *
sz RitFmefis (X) @ (Y) e 79 C
Na,S +nS (n=1 - 8) = (X)
Na,SO,; +8 - (Y)
R (Y)
(A) Na,S,0, Na,S, BT
(B) Na2s(n+1) Na28203 ?C)
(C) Na,S_ Na,S,0,
(D) Na,S; Na,S,0,

58, 2.5 ml 0.4 (M) weak momaaidic base (k, =1 x 10712 at 25 °C) is titrated with %(M)

HC/ in water at 25 °C. The concentration of H™ at equivalence p(;int is (K, =1x 10" 14, at

25.°C) _
(A) 3.7x107 M) - (B) 3.2x 10”7 (M)
©) 32x107*M) | (D) 2.7 % 1072 (M)

25 °C TN, TAW T 2.5 ml. 0.4 (M) G I{ 9F-SfFeE FEE (k, = 1 x 10712,
25 °cw)%mﬂczmwmwamwmwmmm

(K, =1x 10714, 25 °C S=om) |
(A) 3.7x 10713 (M) 2 (B) 3.2x 1077 (M)
. (C) 32x102(M) (D) 2.7 x 1072 M)
§59. Solubility products (Ks'p)'_ of the salts of types MX, MX, and M;X at temperature T are

4.0 x 108, 3.2 x 1014 and 2.7 x 10715 respectively. Solubilities (in mol dm™) of the salts
at temperature T are in the order '

(A) MX>MX,>M;X  (B) MX>MX,>MX
(C) MX,>M,X>MX | (D) MX>M;X>MX,
T e, R R MX, MX, @R MyX @@ RSl ST TS T

40 x 108 3.2 x 10714 @& 2.7 x 10715 || T Srerar @ fofo w=e QI (mol dm™)
WA @A AHA 1

(A) MX>MX,>M;X , (B) M,X>MX,>MX
(C) MX1>M3X>MX (D) MX > M,;X > MX,
60.- The reduction potential of hydroen half-cell will be negative if . ,.
(A) p(H,)=lamand[H]=10M (B p(Hy=1amand[H]=20M
(C) p(Hy=2atmand [H]=1.0M (D) p(H,) =2 atm and [H'] =2.0 M
. RpETEA - e ReT gz
(A) p(Hy=1amand[H]=10M (B) p(H,) =1 atmand [H]=2.0M
(C) p(Hy)=2a and [H"]=1.0M (D) p(H,)=2atmand [H]=2.0M

e R P | | & ) e TP R b | s, VO P, e e -l

e z "~ Z@LLEGE.
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61. :
A saturated solution of BaSO, at 25 °C is 4 x 105 M. The solubility of BaSO, in 0.1 M

Na,S0, at this temperature will be

(A) 16x10°M  (B) 1.6x108M (C) 4x106M (D) 4x104M

25 °C 9 BaSO,-93 QI HoNG AT MG 4 x 105 M | 4% Sy 0.1 M M

Na,SQ, &3t BaSO,-4% Gye! 313

(A) 1L6x10°M  (B) 1.6x108M (C) 4x10M (D) 4x10*M
62. 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

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

Co(NO;), -3 5 T 32 50% Wibie wifte NaNO, @7 93 15 w3t fiffrs @

(A) I (B) vifeaw  (C)  ~mifrm (D) fer®
63. . Extraction of a metal (M) from its sulfide ore (M,S) involves the following chemical
reactions : :

2M,S +30, —€8 , oM 04250, 1

M,S +2M,0 —1€at , 6\ 4 50, 1

The metal (M) may be
(A) Zn | (B) Cu (C) Fe (D) Ca

@FH (M) 4197 FAPIRT FAIRF (M,S) F o Ferm sare Kpa wmfe
fferamefe w5 <t | |
2M,S +30, —2, 2M,0+250, 1

M,S +2M,0 —1€3t , 6M 450, 1
(M) 4refo Z(@ M= A ..
(A) Zn (B) Cu (C) Fe (D) Ca

64. The white precipitate (Y), obtained on passing colourless and odourless gas (X) through
an ammoniacal solution of NaC/, 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.

SRR NaCl B0 435 31T 8 M BT (X) BTl FACA T AW SETH (Y)
a3 T, (OCT TGS FAC O GO W 37% FPT I R M WRIER @I w0y

(Z) < | Apa Cioef [/ (X), (\?Z;w (Z) FE I |

X) i K%
(A) N,  (NHp),CO;  NHC
B) 0,  NaNH,CO;  NaHCO;
(C) co,  NHHCO; (NH(%CO’
1C N&y i e w T g -
(D) COz NaI"ICO3 ________ ai. ---55 """"""""" P.T.O

Z@LLEGE,
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- 68.

69.

70.

PC-2021 7

(/
Which structure has delocalised n-electrons ?
(A) O, B) CO (C) HCN (1) - Oy 804 HCN
TR 1307 Wy REIFASS (delocalised) 71-RTFAGH SE ?
(A) O, | (B) CO (C) HCN (D) O; 9k HCN
The H,0" ion has the following shape
(A)  Tetrahedral - (B) Pyramidal
(C) Triangular planar (D) “T” shaped
H;0" SR W fRwset
(A) ST . - B) Prafifey
©) “Iwefers e D) “T” wFfeR

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(.p)"OT= Ei'“ﬁ e 1.16 MeV (S Ewaret = 0.00124 amu) *f& 71fEe =3
RieFarR ~mida e ©7 18.00567 amu 932 ABER ©F = 1.0078) amu T 170 @37
AMTRF ST TR - . . _

(A) .17.0044amu  (B) 16.9991amu (C) 17.0114 amu (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 sﬁl huric acid
(C) concentrated sulphuric acid ED)) . sodium cgrbl::crrll:taem

NaNO; 9% BT Zn AT qR ‘A’-97 936 e et w31 20 s Seorm =3
‘A’ T[S A .
(A) IR A , (B) &Y Mol wWiss

(€)1 AAFEfRE e (D) T T &S

Indicate the number of unpaired elebtrons in K,[Fe(CN),] and K4[Fe(CN),]
K;[Fe(CN),] @ K [Fe(CN),] 3 Rremme Jrera ween ot < :
K;[Fe(CN),]  K,[Fe(CN),]

(A) 1 0
(B) g N 6
(C) 6 . 5
(D) 0 1

Which of the following compounds have magnetic moment identical with [Cr(H,0), 3+ 2
. | J S
(&) [Cu0)"  (B) [M(H0) " (€) [Fe(H0)P" (D) [Mn(H,0)*

\ .‘"
- J-"'

(D) Mn(H_O). ¥

. T Z@LLEGE,
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Category-I1 (Q 71 to 75)

Carry 2 marks each and only one option is correct. In case of incorrect answer or any
combination of more than one answer, % mark will be deducted.

a3t Tuw 7% | Wdw Sws fire 2 7w 1 | g S e w1 T iy TTF
e v, 79w Il U |

i ily and
71.  Among the following chlorides the compounds which will be hydrolysed most €asiiy

most slowly in aqueous NaOH solution are respectively
7. Benzyl chloride

1.  Methoxymethyl chloride

3.  Neopentyl chloride 4.  Propyl chloride

(A) land3 (B) 2and3
Rrasfore WA TR Cofd W@ |

1. fhefEfda FRRe ' 0. AR FEIRT

3 fASTrbIRd FRIRC ?' AINEA PRIZS |
(A) 1493 (B) 24R3 (C) 2494 (D) 391

3}

72 The products X and Y which are formed in the following sequence of reactions are

respectively

dil HNO, 1. Z/HCLA
BB e il 4,
Phenol — > X —> L

NO NH; | NO» e
’ H . H DH
ad (D) o @
(9, é | . COCH,
e i SR R IR 17D e BTSSRSO D 27 1 5w BN L e PR Y MR R AN A e AR S e s RN e W Seees Sl -l-.i'T.O.

LOLLEGE.
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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
1

A 1 ) —
(A) S (B) 25 (C) : % D) =%

Rffa g Faer sirefRes w7 T 4.0 @2 20.0 amu | - 73 °C Two Zferm

M S e e tvdia wm 727 oC Sworn Fara & g9 wax teda M o9 I M @3
TN T . -

A) 5 , ' 1 2
(A) (B) 25 _(C) : (D) Y

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 cm™. The ratio
of molecular weights of the solute and the solvent ('Msolm/Msolvem) is

1 1
A) 9 ® @4 L o 3
q3f® R-TCT (binary solution) ANIA T ©afle* Zel 0.1 | 298 K SN, & TICHE
TR AP G TR A5G SO W N /e T G0GE W 2.0 g cm> | B R
B SR [ SIS (Mgo1ute Msotven) X

- 1

(A) 9 ® 5 (©) . 43 ®)

75. 5.75 mg of sodium vapour is converted to sodium ion. I 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) 1960k~ (C) 122.5K) (D) 0.1225kJ

5.75 mg TG APICE CEU WA Feee w1 & | W Crace wreem s
(ionisation energy) W4 490 kJ mol~! R ARNRAF BIF 23 unit TV, B@ 9% FIABE

wfd LTS T ‘
A) 196K . (@B) 1960k (©) 1225k D) 0.1225kJ

: Dot Z@LLEGE.
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Category-I11 (Q 76 to 80)
Carry 2 marks each and one or more option(s) is/are correct. If all
marked and no incorrect answer is marked, then score = 2 x number 0

correct answers are not

f correct answers

the answer will be considered wrong, but

combination including a wrong option is marked,
K will be awarded.

there is no negative marking for the same and zero mar

«mmmﬂﬁvlmwmmﬂmzmmmﬂm

Buas 7T 0 7 A A MR 2 x [ I AT TEH T
g a3fbe ¢4 MF

B o G | TR R TR TER Tre T A I TOTE '
mmmm!mmmerImm,m o) 744 M3

76. The product(s) in the following sequence of reactions will be

1.Na/ NH3(liq.)
ethanol, —33 °C Broduct (5)

Me Me

H OH | H OH

(B)
(A) H H HO H
Me Me
Me C
HO -H
H H D)
©).. H OH ( HO H
| Me Me
i ————— TR e e e e T o

- ‘ Z@LLEGE.



77.

78.

79.

80.

PC-2021

The compounds X and Y are respectively

X QR Y TNY QRAE,
1.Mg, ether 1. SOCI, -
2. acetaldehyde 2. NH;4
BT_Q—CH3 —_— X ——e YV
3. Bry / NaOH 3. Br, / NaOH
4.H,0*
(A) _©_< and H3C©——<
' Y

/3
(B) H;C and H3C‘©—NH2 ST,

3"
| (C) ‘@—( and H,C @—CONH2

(D) ‘©——002H and H3C‘.-NH2

Aqueous solution of HNO,, KOH, CH ;COOH and CH,COONa of identical

provided. The pair (s) of solutlons which form

(A) ~HNO, and CH,COOH (B) KOH and CH,COONa

(C) HNOj; and CH,COONa (D) CH;COOH and CH,COONa -

HEEY frrvc:ﬁ HINO;, KOH, CHy;COOH @Rt CH,COONa «¥ &&y %l pra IR | @
iﬁmmmquﬁaﬁmwmmm -

(A) HNO qR CH3COOH ( KOH 932 CH3C00N3
(C) HN03 4R CH;COONa (D) \CH COOH'—‘N:CH3COONa

a buffer upon mixing is

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

(C) Metallic silver (D) Silver phosphate
AT Wit ARe ey RWE G R todt 2 -

(A) Frerer ForeEs (B) wefiw wifte

(C) 4re3 Frerery (D) Feer woes

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

(A) Density (B) Reducing nature

(C) Oxidising nature (D) . Hybridisation of centra] atoms
- N,H, 9 H,0, 9% 347 A7 T

(A) W9

Z@LLEGE.n



