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Sol.

When photon of energy 4.0 eV strikes the surface of a metal A, the ejected photo electrons have
maximum kinetic energy T, eV and de-Broglie wavelength A, .The maximum kinetic energy of
photoelectrons liberated from another metal B by photon of energy 4.50 eV is T, = (T, - 1.5) eV. If
the de-Broglie wavelength of these photoelectrons A, = 2),, then the work function of metal B is :
(1) 2 eV (2) 1.5 eV (3) 3 eV (4) 4 eV

STd 4.0 eV Soll & WIS a1 A @1 |dg WR TS ©, A1 399 SN geldg 1 Bl JAferbad fas Il T, eV &
3R g1 S—ATTell AT 4, 8| Th gAY g B W 4.50 eV Io1i & BIEHl & UsH W IANId geiaeial ®
rferepad TfSt Soff T, = (T, - 1.5) eV & | afd g7a! S—a1Tell aRiaed &, = 2\, &8, 1 °1g B & ®1I Held B
A ® —

(1) 2 eV (2) 1.5 eV (3) 3 eV (4) 4 eV

4

Relation between De-Broglie wavelength and K.E. is

h = A L
J2(KE)m, JKE
EB

R,

A

K

>

1 [T,-15
2 T,

U

=T, =2eV
- KE; =2-1.5=0.5eV
¢s =4.5-0.5=4eV

The coordinates of centre of mass of a uniform flag shaped lamina (thin flat plate) of mass 4 kg.
(The coordinates of the same are shown in figure) are :

(0,3) (2,3)

(2,2)

(1,2)

(0,0)  (1,0)

(1) (1.25m, 1.50m)
(2) (0.75m, 1.75m)
(3) (0.75m, 0.75m)
(4) (Im, 1.75 m)
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Sol.

Sol.

o # feem M 31U & MBR $ 4 kg THF dTel Th Al THIHM ©IC & Feld ds & M e fag 8l —

(0,3) (2,3)

(2,2)

(1,2)

(0,00 (1,0)

(1) (1.25m, 1.50m)
(2) (0.75m, 1.75m)
(3) (0.75m, 0.75m)
(4) (Im, 1.75 m)

2

(0,3) (2,3)

0,00 (1,0

1x(;+'j}+1x('i\+52’j}

rcm 2

]

ENJIEN

~ 32
fy=—1+
4

The magnifying power of a telescope with tube length 60 cm is 5. What is the focal length of its
eye piece?

(1) 10 cm (2) 20 cm (3) 40 cm (4) 30 cm

I TP TARDIY @Y TYI B 18 60 cm B 3R 3T AMae 5 81, O 39D @1 (eye piece) B Hiwd g
T —

(1) 10 cm (2) 20 cm (3) 40 cm (4) 30 cm

1

m =

o | oh

|

5:

—h
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Sol.

f, = 5f,
f, +f, =60
6f, =60
f,= 10

The critical angle of a medium for a specific wavelength, if the medium has a relative permittivity
3 and relative permeability % for this wavelength, will be :

(1) 30° (2) 15° (3) 60° (4) 45°

T HIEgH I, U faR qRreed & ford wme faggaeiiar 3 & ok e gLl % 2| 39 W & fory A
@ PHifdd DIV BT AT & —

(1) 30° (2) 15° (3) 60° (4) 45°

1

1
N

n=.u.ze

V:

=2

r

sinc =

c = 30°

Three charged particles A, B and with charges -4q, 2q and -2q are present on the circumference
of a circle of radius d. The charged particles A, C and centre O of the circle formed an equilateral
triangle as shown in figure. Electric field at O along x-direction is :

1
2

4

Ly Y3 NE: 5y Y34 4 23
(1) 4ne,d ) 4ne,d (3) e, d” (4) e, d”

A,B 3R C mafR¥d &o1, f579 W amasr HHel —4q, 29 IR -2q 2, d 501 & & 9 31 IR R W g B | B9
A, C 3R T & &= O U FHaTg el a9 & | (R <) | 99 O W x-faen # A & &1 411 & —

y
N
2q
Bd 509
&
0]
. V3q R 3v3q
(1) 4ne,d ) 4ne,d
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Sol.

30°

300 Enet
kdq
d2
Eo = 4k2q x 2€0s30° = q\/§2
d neod

Consider a uniform rod of mass M = 4m and length | pivoted about its centre. A mass m moving
E
4
sticks to it The angular speed of the rod-mass system just after the collision is :

32 v

4v 3 v 3v
W5 @ 7T () 7=t @ 7T
ST M = 4m AT | 18 $) ThAFH B & S W g (pivoted) 2 | v T | el g3 m SHM &I

with velocity v making angle 6 = — to the rod's long axis collides with one end of the rod and

Th B, B b R e H 9=%aﬁwaﬁm§wwﬁwﬁiﬁmésﬁ?mﬁwm%|w—w
e o1 Tgpr & are Hrofi fq 8l —

32 v 4v 3 v 3v
1
4m
L o]
I'oi = Lof
mv 1_ 4mL> mL? y
2 2 12
6V 32V
720 7L
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The length of a potentiometer wire is 1200 cm and it carries a current of 60 mA. For a cell of emf

7.

Sol.

Sol.

5V and internal resistance of 20W, the null point on it is found to be at 1000 cm. The resistance
of whole wire is :

(1) 100 @ (2) 120 @ (3)80 Q (4) 60 O

Te drefriiey & aR @) w1 1200 cm 2 3R 399 60 mA &) fagd a1 yaifRd 1 38 B | v 5V fagd—ares
I qenn 20Q FdRe ufoRigd arel 1 & ol 39 W Gge fasg 1000 cm W 31T & | 99 urefRriHer & dr

BT gfeRIg & —

(1) 100 & (2) 120 © (3) 80 0 (4) 60 0
1
Ve
| |
L=1200cm
. .1000cm R
< = >
I=60mA
SV 200
. . 5 \
Potential gradient = 1000 ~ 1200
V, =6V
Vi 6
Rp = = = ———— =100Q
and R = 1 " 60x10°

Boolean relation at the output stage-Y for the following circuit is :

A + 5,;\/
r[j :S:’?@m“”
5V—l'— B

(1) AB (2)A+B (3) A+B (49)A-B
A e W uRuy & fia Y & ford gferas |dg 8 —

A + 5,;\/
r[j :S:’?@m“”
5V—l'— B

(1) AB (2)A+B (3) A+B (4)Aa.B

4
First part of figure shown OR gate and second part of figure shown NOT gate

So, Y, = OR + NOT = NOR gate
Y=A+B=A'B
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9. Effective capacitance of parallel combination of two capacitors C, and C, is 10 uF. When these capaci-
tors are individually connected to a voltage source of 1V, the energy stored in the capacitor C, is 4
times that of C,. If these capacitors are connected in series, their effective capacitance will be :

(1) 8.4 uF (2) 4.2 yF (3) 3.2 uF (4) 1.6 uF

ared |eEE A S &1 Wi C, 1 C, ®1 yHdl aiRar 10 uF € | 59 39 |eMRal B sTervi—afer 1V & a1
Sirel S 8, @1 C, # |fed ot C, | Aferd Soif & 4 A1 Bkl 8 | IS 379 [l & Sofiag waed 3§ Sirel SR,
Al ST JuTdT aTiRaT Bl —

(1) 8.4 uF (2) 4.2 yF (3) 3.2 uF (4) 1.6 uF
Sol. 4
Given C, + C, = 10pF () c
1
1 1
4/ =C Vz) ==C,V?
[2 ! 27? C,
=4C, =C, ... (i)
from equation (i) & (ii)
C, = 2uF 1V
C, = 8uF
If they are in series
C1C2
=—22_=1.6uF
¢ +G, H

10. A leak proof cylinder of length 1m, made of a metal which has very low coefficient of expansion
is floating vertically in water at 0°C such that its height above the water surface is 20 cm. When
the temperature of water is increased to 4°C, the height of the cylinder above the water surface
becomes 21 cm. The density of water at T = 4°C, relative to the density at T = 0°C is close to :
(1) 1.04 (2) 1.216 (3) 1.03 (4) 1.01
TP ol Y 1m 1 Je-IPR & U U &1 BT a1 ol &, fSTIaT TR IO 719 8 | I8 el 8/’ 0°C 1o
@ g H R @ 2 QIR 3! IS BT 20 cm 9T U & 91eR B | ST U 6T a9 4°C 9% 991 faa ST B, 1 39

qIe} X8 dlel T B oTF s 21 cm 81 Ol &1 99 0°C & et 4°C W U &1 89cd 9 # 3 fbdsd e 8 2

(1) 1.04 (2) 1.216 (3) 1.03 (4) 1.01
Sol. 4
120cm
0oC
$21cm
40C

mg = A(80) py.c9
mg = A(79) p,.c9

Prc _80 _4 o
Poc 79
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11. Attimet = 0 magnetic, field of 1000 Gauses is passing perpendicularly through the area defined
by the closed loop shown in the figure. If the magnetic field reduces linearly to 500 Gauss, in the
next 5s, then induced EMF in the loop is :

16cm >

(1) 48 pV (2) 28 wV (3) 56uV (4) 36 uV
TRt =0 3 3§ REr T w6 QU U H 2R 1000 T A9 S JED & 59D o ad Mderdt 8| Ife 3FTet 5s
H FEDHII &7 BT A4 WX (linear) w9 ¥ "ed) 500 T B ST 8, A1 U § SR fAgd—ared aa &1 719 8 —

16cm >
(1) 48 wV (2) 28 WV (3) 56pV (4) 36 WV
Sol. 3
_|_d¢| _|_AdB (1000 -500) 4 4
8—‘ dt_‘ at =.(16x4—4x2)fx10 x 10
—56x220 10 _ 56 x 10V

12. The dimension of stopping potential V, in photoelectric effect in units of planck's constant 'h’
speed of light 'c' and Gravitational constant 'G' and ampere Ais :

(1) h—2/3c—1/3G4/3A—1 (2) h2/3C5/3G1/3A—1 (3) h2/G3/2C1/3A-1 (4) h1/3G2/3C1/3A—1
yerel fag ywra § R fawa V| (stopping potential) @1 f\E @i Reris 'h', ysr @1 Tfd 'c' iR
TPyl ReRri 'G' a1 TR A H 91 # 9 e agaq g ?

(1) h—2/3c—1/3G4/3A—1 (2) h2/3C5/3G1/3A—1 (3) h2/G3/2C1/3A—1 (4) h1/3G2/3C1/3A—1
Sol. Bonus
V = K(h)*(I)°(G)“(C)* (V is voltage)
we know [h] = ML2T
(1] = A
[G] = M1L3T2
[C]=LT?

[V] = M L2T3A"
M L2T-3 At = (M L2T-1)2 (A)° (M-1L3T-2)C (LT-1)¢
M L2T—3 A—l = Ma<c L2a+3c+d T—a—2c—dAb
a-c=1.............. (1)
2a+3c+d=2 ccirrnnn... (2)
ca-2c-d=-3.crrininn. (3)
S T (4)
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on solving

c=-1

a=0

d=5b=-1

V = k(h)* (I)* (G)* (C)®

r2
13. Consider a solid sphere of radius R and mass density p(r) =Py Ll _FJ 0 <r <R .The minimum

density of a liquid in which it will float is :

2p, Po

2
15 2) 2 (3) 3 =

3 (4) =3

2

( )
T 319 Mt &) 3541 R § @R 3961 g9 P(r)zpoLl_%J,0<rsR HEENECEE A Ce N G EaEiEd
I 99 P YATH o BT —

200 o Po 200
(1) — (2) 5 (3) 3 4 =
Sol. 1
r?)
P=po(l-77) 0<r<R
mg =B

Ip(4nr2dr) =p %TCR3

J‘p{l - I;—Zz} 4nridr = p, %nR3

R (L ) ( " 4
anir - idr=pan S o T~ p 2R3
S

2

5p0_pL

14. The plot that depicts the behavior of the mean free time t (time between two successive colli-
sions) for the molecules of an ideal gas, as a function of temperature (T,) qualitatively, is :
(Graphs are schematic and not drawn to scale)

(1) ‘/ (2) J/1— (3) |\ (4) J/—
T Nl JT %
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I T W A 7§ e 7 oneel 19 & Sl @1 & gad H1 1 (] SRR CadRl & a1 BT FHY)
BT AAE (T) & T R fRemar & ? (afrs diafis 8)

(1) ‘/ (2) J/1— (3) |\ (4) J/—
T Nl JT %

Sol. 2

T € —F—
ﬁ
15. A particle of mass m is fixed to one end of a light spring having force constant k and unstreched
length I. The other end is fixed. The system is given an angular speed o about the fixed end of the
spring such that it rotates in a circle in gravity free space. Then the stretch in the spring is :

2 2

| | |2 |2

(1) kTﬁof ) kli‘\sm2 ) kn22m 4) kn::‘lm

M S B U Y 9ol ReRTe Kk Ud A1 o | arell T 8ol HAMI (Spring) & U BIR A ST 8371 2 |
FHHF P AN BR 9 2 | 39 a1 &1 S 17 o IHR A & 9€8R & IRI AR GART Sl 8 3R I8 BT
THCATHYYT G &5 H U acd § gAT ol © | 39 R § FAr 4 g aren Re=mg § —

2

mlw?

k - mo?

mlw
kK + me?

mlw? mlw?
k — om (4) kK + mo

(1)
Sol. 2
mo?(l + x) = kx

(Log)-

_ Ime?
k - mo’
16. Consider two solid spheres of a radii R, =1m, R, = 2m and masses M, amd M,, respectively. The

(2)

(3)

X

M
gravitational field due to sphere (1) and (2) are shown. The value of M—l is :
2

E

4 ]
34
2 -
1

Gravitational field

(1) ¢ 2 3
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&1 319 et ot Breard R, = 1m &R R, = 2m 8 3R S g@M HHe: M, den M, 8, @1 |sie 4 o | dl

M
(1)3%(2)§maﬁﬁgwwﬁw&ﬁﬁaﬁﬁ@raﬂﬁ§|aaﬁ?BTHH%—
2

Gravitational field E

1 1 2
1) 5 (2) 3 4) 3
Sol. 1
Gm
3= 222
,_Gm  .3_1m
12 2 4m
m _1
m, 6

E Yenc
17. In finding the electric field using Gauss law the formula ‘E‘ T [A] is applicable In the formula
0

g, IS permittivity of free space. A is the area of Gaussian surface and q_,. is charge enclosed by
the Gaussian surface. This equation can be used in which of the following situation?

(1) Only when ‘E‘ = constant on the surface.

(2) Only when the Gaussian surface is an equipotential surface.
(3) For any choice of Gaussian surface.

(4) equipotential surface and ‘E‘ is constant on the surface.

Tﬁﬂzﬁﬁmww@rﬂmﬁgﬁaﬁww‘E‘=%ﬁﬁmm%mﬁw% fata @1 fagaeiear g, A |
0

B B &FHe © 3R q T As g1 ORT a7 afawr & | 9 Rl BT yAT e d 9 fbd aRRefd 4 faan
ST AHAT B 2

(1)$wmﬁm‘ﬁ‘wmsﬂmww€n

(2) ®aal T9 B 99 79 Fdg FAfag ddg 8 |

(3) f< i 79 | & fory |

(4)$waﬁﬁmﬁﬂwwﬁﬂam€rsﬁﬂﬁ‘wqﬁsﬂmwwﬁrl
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Sol. 3
Magnitude of electric field is constant & the surface is equipotential
PEMA = Jenc
€

If ‘E‘ = constant and 6 = 0° between E & dA

nc

then [El =~ o ibl
en £ |A| ’ 0=0 possible
when g |

18. A thermodynamic cycle xyzx is shown on A V-T diagram.

P P

(1) (2)
y

\Y,

P P
X z X
(1) (2)
y
\
Sol. 1
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19. The graph which depicts the results of Rutherford gold foil experiment with a-particles is :
0 = Scattering angle
Y : Number of scattered a-particles detected
(Plots are schematic and not to scale)

o S A VAN

0 —>n 6 —>n 0 —>n O 6—n
?ﬁ%ﬁﬁ@ﬁlﬂ‘[ﬁﬁwmwErquc;wolsEﬁ@ﬂfﬁﬂa-iﬁﬂﬁmﬁﬁmﬁmﬂiﬁqﬁﬂmaﬁwﬁm%?ﬁ
W :

0 = THIUF BIUr
Y : USITd o-HON B T
(forz wisfas B)
Y Y Y Y
1) (2) (3) (4)
0 I—Dr ' 0 8—x ' 0 01—z 0 0 —nx
Sol. 1
N oc 1

20. Proton with kinetic energy of 1 MeV moves from south to north. It gets an acceleration of 102
m/s? by an applied magnetic field (west to east). The value of magnetic field : (Rest mass of
portion is 1.6x10?7 kg)

(1) 0.71 mT (2) 7L mT 3)7.1mT (4) 0.071 mT
1 MeV 7Ifist It aren ger WISt Sfdor 9 IaR @1 R =e &1 2 | ufem 9 4d & ok fRen & e geay &
¥ 39 R 10'2 m/s?2 $1 RV UST BT & | J=DHIF &3 $I gRamr e —
(Ut &1 fRm gegme = 1.6x10727 kq)
(1) 0.71 mT (2) 7L mT 3)7.1mT (4) 0.071 mT
Sol. 1

North

West

East
E=1 Megv

Proton
o

South
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~ K.E. = 1.6x1073 = %><1.6><10*27V2
V=42 x10’
~ Bgv = ma

. 1.6x107% x10*?
1.6 x107%° x 2 x 107

= 0.71x103T
S0 0.71 mT

21. Abody A, of mass m = 0.1 kg has an initial velocity of 3ims! . It collides elastically with another

body, B of the same mass which has an initial velocity of Sﬁmsfl. After collision, A moves with a

velocity V = 4(€ + 3) . The energy of B after collision is written as EJ The value of x is
SIE m = 0.1 kg &1 U fivg A &1 RS I 3ims! & I8 TARY T¥id A 99 S99 & gav five B

A THIA B, FoadT sRfas av 5§ms*1%|awﬁa%m,ﬁvsA,V=4(?+ﬁ)ﬁﬂﬁaaw%3ﬁ?ﬁv@:8m°r

Sul =1 §| x &1 WA &

10
Sol. 1

For elastic collision KE, = KE,
lm><25+l><m><9:lm><32+lmv2
2 2 2 2
34 = 32 + v2
KE=1x01x2-01]1=1

2 10

Xx=1

22. Aone meter long (both ends open) organ pipe is kept in a gas that has double the density of air at STP.
Assuming the speed of sound in air at STP. Assuming the speed of sound in air at STP is 300 m/s, the
frequency difference between the fundamental and second harmonic of this pipe is .............. Hz.

T Hlex oW 9 SH1 BRI W Yol §¢ U 1T U1gd @1 T Ul 19 3 @1 1 8, a1 o9 ag & 99a
9 T4 W G ¥ &1 A1 8 | I A4 U b A 19 9 g9 W 9rg H @ 31 a7 300 m/s, 9 H G ursy 3

o smafa iR fgcfa sRAIfe @) smafcd # ok B8N vveeneee, Hz.
Sol. 105.75Hz
v- B
p
B
Vope _ V20 1
V.. B V2

. e
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23.

Sol.

24,

Sol.

Vair
Vpipe = \/z
. (N+1)V,,.
n = 2/
V., 300
f _f = _ppe _2YVY
TR 105.75 Hz (If /2 =1.41)

106.05 Hz (If 2 =1.414)

A point object in airis i front of the curved surface of a plano-convex lens. The radius of curvature
of the curved surface is 30 cm. and the refractive index of the lens material is 1.5, then the focal
length of the lens (incm)is.................
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Four resistances of 15Q, 120, 40 and 10Q respectively in cyclic order to form Wheatstone's
network. The resistance that is to be connected in parallel with the resistance of 10Q to balance
the network is ........... Q.
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A particle is moving along the x-axis with its coordinate with time 't' given by x(t) = 10+8t-3t2.
Another particle is moving along the y-axis with its coordinate as a function of time given by y(t)
=5 -8t Att =1 s, the speed of the second particles as measured in the frame of the first

particle is given as fy, Thenv (inm/s)is ..................
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