¥Saral

PART : PHYSICS

Single Choice Type ((@d fdadg UoR)

This section contains 20 Single choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

39 WvS H 20 Udhd APl U 2 | TP U & 4 fAde (1), (2), (3) 92 (4) 8, R 4 e o w8 2|

1. A block of mass m is connected at one end of spring fixed at other end having natural length ¢o and
spring constant K. The block is rotated with constant angular speed () in gravity free space. The
elongation in spring is—

TP <P fTHHT SFAE m 2 Pl UIdbiad awrg (o de 9 Fadis K @1 B8 & e RR A ST g1 ©
qen R &1 SERT RART Sisaq & | <fd & F19d IR a1d (o) § garan o 8 a1 R 7 Re=ma qarsy

{ oMa? {oMme? {oMme? £ oMe?
1) & — 2) oW 3) foM® 4) LMo
()k—m(o2 ()k+m0)2 ()k—m(o ()k+m(o
Ans. (1)
Sol.
j7(0 Kk, %o
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ma? (Lo + X) = kx
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2, 3 charges are placed on circumference of a circle of radius 'd' as shown in figure. The electric field
along x-axis at centre of circle is:

A amaE @1 e 'd B & ga @ uRY R REgER @ 911 21 g9 P P W x- I8 b g
faga &3 31 e sasy |

q W3 /3 /3
(1) > (2) > (3) > (4) >
47T80d 4TCSOd TCSOd 27T80d
Ans.  (3)
Sol k4q
300 &
30° Enet
k4q
d_z
4kq a3
E. . =—x2c0os30° =
ot g2 ned?
3. Choose the correct P-V graph of ideal gas for given V-T graph.
aeet 1 ® g V-T o fear 8 & s |9d P-V UT% a1y |
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4. Find the co-ordinates of centre of mass of the lamina, shown in figure.

o 4 s T & wiT @ TIAE B B A9 B

(0.3)

(2.3)

(0,0 (1,0)

(1) 0.75,1.75 (2) 0.75,1.5 (3) 0.5, 1.75 (4)0.5,1.5
Ans. (1)
Sol.

0,3)

(0,0)
Tem
. _3: T-
cm ~ Z' +ZJ

5. Which graph correctly represents variation between relaxation time (t) of gas molecules with absolute

temperature (T) of gas.

ST | BT A% N 3] & R FTA (1) IR WH A9EE T @ HeF WEl B
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T 1T JT

Ans. (1)
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1
Sol. T o —
JT
6. If two capacitors C1 & C2 are connected in parallel then equivalent capacitance is 10uF. If both
capacitance are connected across 1V battery then energy stored by C: is 4 times of C1. Then the
equivalent capacitance if they are connected in series is—
31 FRE el oIy C1 & C2® &1 FAR %7 # W™ W W Jod &Rl 10uF & | Iy 1 dens
B AV I IS & FI ST o § A1 CoH |uled Soit, CH Fufead Fat @1 4 T 2| WA &1 Soft
H A SeT W STdI g amRar a1 B |
(1) 1.6uF (2) 16uF (3) 4uF (4) %MF
Ans. (1)
Sol.
; 1 C1
[ |
| IC2
LI
{1
1Vv
Given a1 8 C1+ C2=10pF  ...(>I)
4 1C1V2 =1C2V2
2 2
= 4C1=C2 ...(i)
from equation (i) & (ii) Y. (i) T2 (ii) &
C1=2uF
C2 = 8uF
If they are in series afe g7@!1 Soft 7 # ST WY
Ceq_ = i = 16MF
C,+C,
7. A rod of mass 4m and length L is hinged at the mid point. A ball of mass 'm' moving with speed V in the

plane of rod, strikes at the end at an angle of 45° and sticks to it. The angular velocity of system after
collision is—

4m SEE Tl L T @1 Bs A g A Fafed g1 'm' S9dE @) e B8 & dd A V @ 9
PN §g BS B TP RR I 45° DIV R TIBT IR UG G & | IR @ 929 FHr &1 Hofg a7

A B
342V J2v J2v 3V
(== @ == @ 5 ) —-

Ans. (1)
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Sol.
4m
<+«— L
@)
Loi = Lof
mv 1_[4mL® mL®|
V2o 2 12 4
Lo BV _32v
74/2L 7L
8. Two photons of energy 4eV and 4.5 eV incident on two metals A and B respectively. Maximum kinetic
energy for ejected electron is Ta for A and Ts = Ta — 1.5 eV for metal B. Relation between de-Broglie
wavelength of ejected electron of A and B are As = 2),. The work function of metal B is—
Q1 arg AT B R T8 2| Suclid IS @ SHoll HHL: 4eV AT 4.5 eV B | IRIA Sadgi o if¥amaH
st Sotf o1g A D fg Taden o1g B fog Te=Ta—1.5eV & | 91g A T B I IERIT Selagidl 3
SI—AITell dRIQEd] § XY A = 2hat | €1 B U B e S BRI |
(1)3eV (2)1.5eV (3)4.5eV (4)4 eV
Ans. (4)
Sol.  Relation between De-Broglie wavelength and K.E. is

S—A1TTell d¥reed o Ifas ol § I
1

R L S
J2(KE)m, JKE

Aa _ JKEs
1 Ty —1.
IR 1.5
2 Ta
=Ta=2eV

. KEs=2-15=05¢eV
¢e=45-05=4¢eV



Ans.

Sol.

10.

Ans.

Sol.
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There is a potentiometer wire of length 1200 cm and 60 mA current is flowing in it. A battery of emf 5V

and internal resistance of 20Q) is balanced on potentiometer wire with balancing length 1000 cm. The

resistance of potentiometer wire is—

T favaamdl IR RFaT @wms 1200 cm & T S99 9R160 mA 98 &1 & | afk v& 5V REga aws aa 3
I e s iRy 20Q 8 1 fAvewmd aR W wgfea o= 1000 om B | A &1 aforie g

PR |
(1) 80 Q (2) 100 Q
(2)

_|5V

20Q
. . 5 Vp
Potential gradient fava ga9= —— =
1000 1200
Ve =6V
and TAT Rp = ﬁzL =100Q2
I 60x1073

(3) 120 Q (4) 60 Q

L=1200 cm

A telescope has magnification 5 and length of tube 60cm then the focal length of eye piece is—

TP GRS DI M@ &A1 5 TAT Teldl I w18 60cm B AT JfTF o F B Bidvd T F1d IR |

(1) 10cm (2) 20cm
(1)

fo = 5fe
fo + fe = 60
6fe = 60
fe=10

(3) 30cm (4) 40cm



1.

Ans.

Sol.

12,

Ans.
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Two spherical bodies of mass m1 & mz are having radius 1 m & 2 m respectively. The gravitational field
of the two bodies with their radial distance is shown below. The value of My is—
my

S MATPR I3l BT TIAM HAA: My & m2 TIH 901 1 9 1 m &2 m 2| 37 a3l & foQ
i g8 @ aer Toa & A dagar 31 a% 2 F weRid ¥ L a1 a9 o a9

my
EA
N
kg
3 ....................... \
Y T
1 2 r(m)
1 1 1 1
1) — 2) — 3) — 4) —
()6 ()3 ()2 ()4
(1)
Gm,
3= 2
Gm,
2= Z
L3 _1my
"2 4m,
m1_1
m, 6

When proton of KE = 1.0 MeV moving in South to North direction enters the magnetic field (from West
to East direction), it accelerates with a = 102 m/s2. The magnitude of magnetic field is—

59 TS Hert KE = 1.0 MeV &1 U UIeH &faol 3 IR @1 dR% T Bl gl U g &7 (ufed
¥ gd 1 w®e FEIRE), § gaw a1 8 A I8 a= 102 m/s2 TR § @R BT B | FEIHIT &F B gRHrer
BISECAE
(1) 0.71 mT
(1)

(2) 7.1 mT (3) 71 mT (4) 710 mT
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Sol.
North
7
West East
5 lE=1 M§/
® Proton
South
wKE.=16x10"= %x1.6><10_27 V2
V =42 x107
.. Bgv=ma
_ 1.6x107% x10"
1.6x107"% x /2 x107
=0.71x1073T
s0 0.71 mT
13. If electric field around a surface is given by ‘E‘ = |'”A| where 'A' is the normal area of surface and Qin is
80
the charge enclosed by the surface. This relation of gauss's law is valid when
IR Rl g & IR e Red & ‘E‘:%@rﬁmm%aﬁ'A'gwmm@rW@quw
80
ERT URag 3% 2| 399 folg 7S &1 199 o 8, o
(1) Surface is equipotential
(2) Magnitude of electric field is constant
(3) Magnitude of electric field is constant & the surface is equipotential
(4) For all Gaussian surfaces.
(1) s |AfI9a &
(2) fazra a3 &1 gREmT faa &
(3) fazra &3 &1 gRmT faa vd g wafawa 2 |
(4) 9t R TS & fog
Ans. (3)
Sol. Magnitude of electric field is constant & the surface is equipotential

fagga &= &1 gRemr fgd vd ys |l 8



14,

Ans.

Sol.

15.

Ans.
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Stopping potential depends on planks constant (h), current (I), universal gravitational constant (G) and
speed of light (C) choose the correct option for the dimension of stopping potential (V)

fRieh fawa @ie faaie (h), oR1 (1), 97656 Tearay Fadie (G) den Ua & ard (C) R R
Fral g a@ R g (V) & forg 9@ fafg fAeer &1 a9 o=

(1) hI'G'C8 (2) h-'1'G'C® (3) hI'G'C® (4) ho1-'G'C8
(4)
V =K (h)? (I)° (G)¢ (C)? (V is voltage)
we know &A1 WA & [h] = ML2T"
[1=A
[G]= M- L3 T2
[C]=LT"
[VI=ML2T3 A"

M L2 T—3 A—‘l = (M L2 T—1 )a (A)b (M—‘l L3T—2)c (LT—‘I )d
MLZT—S A—1 = Ma< L23+30+d T—a—20—d Ab

on solving 8 &R W
c=-1

a=0

d=5b=-1

V=K (h) ()7(G)(C)°

A cylinder of height 1m is floating in water at 0°C with 20 cm height in air. Now temperature of water is
raised to 4°C, height of cylinder in air becomes 21cm. The ratio of density of water at 4°C to density of
water at 0°C is— (Consider expansion of cylinder is negligible)

TP 1m $a18 BT 99 0°C R S H 20 cm Sars 841 H G §Y R Y81 © | A STl b1 AT99H 4°C T

ge1 faar ST 8 41 a1 H 9o @ A 21cm B WK § A1 U & 8@ &1 U 4°C J1 0°C W
ST BT | (I BT AR 797 HIT |)

(1) 1.01 (2) 1.03 (3) 2.01 (4) 1.04
(1)



Sol.

16.

Ans.

Sol.

I200m

0°C

]
———
——
M~———1

121cm

4°C

()

mg = A(80) pgc 9
mg = A(79) pgc 9

P4ec

Poec

80

=— =1.01

79

c
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Number of the oa-particle deflected in Rutherford's a-scattering experiment varies with the angle of

deflection. Then the graph between the two is best represented by.

ISP B o- b TN # faaferd 819 arel o-hoN &) Gl fage= ®IvT & 1 9eofdl & af 39 aFl
@ o qa<H INE 8T |

(1

@)

)

(4)




17.

Ans.

Sol.

18.

Ans.

Sol.
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If relative permittivity and relative permeability of a medium are 3 and % respectively. The critical angle
for this medium is.

uﬁﬁﬂﬂquaﬁwmﬁgﬂ?ﬁwawmmmz36%%%6#?1%%6%1%&%@?5@01

B |
(1) 45° (2) 60° (3) 30° (4) 15°
(3)

(VAL
T
n=que =2

sinc =

1

N =

c=30°

The given loop is kept in a uniform magnetic field perpendicular to plane of loop. The field changes from
1000G to 500G in 5seconds. The average induced emf in loop is—
JEPI &3 S Aaq @Al T U @ T 2 IfE &7 1000G ¥ 500G TH 5 Adhvs H uRafid B ©

aiga uRa faars siTa & |

16cm

(1) 56 uV (2) 28 uV (3) 30 uV (4) 48 uV

(1)

o= ‘_d_@ _ ‘_@
dt dt

,(1000-500)
5

= (16x4—4x2 x10™* x107*

500

=56 x x 108 =56 x 10°V




19. Choose the correct Boolean expression for the given circuit diagram:

9 <o W 9Ruy & forg gferm @ie® 9@ B |

o/P
‘ ]
B

5v::|'_

(HA.B (2) A+B (3)A+B (4)A.B
Ans. (4)
Sol. First part of figure shown OR gate and

ARG HT F2F 91T OR gR ufeRRfa &xar g

Second part of figure shown NOT gate
den fgfo W NOT R usRia &=ar 2|

s0 3:Yp = OR + NOT = NOR gate

Y=A+B=A.B

2
20. A Solid sphere of density p = p0(1 _

R_ZJ , 0 <r <R just floats in a liquid then density of liquid is— (r is

distance from centre of sphere)

T% 3 Tﬁmmﬁmpzpo(’l—r

R2

2},0<rsR%aaﬁ%zﬁé?m%aﬁaammamao—m

T e B B Qg B

2 5 3
(1) 5 Po (2) 5Po 3) 5 Po (4) pos
r2
Sol. P =pg 1——2 0<r<R
R
mg =B

[ olanr2ar)=p, gnR?’

1= Jamr2ar = p 2 aR?
J.Po “RZ nr "—PLE7T

R 4 3 5 \R
s T r r 4 4
p0471{|’ ——z}dr = p047{———2J = pL —TCR
!; R 3 B5R 0 3
2

gpo =PL
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Numerical Value Type (&S JHR)

This section contains 5 Numerical value type questions.
3 WS H 5 HETIS YHR & U ¢ |

21. Two masses each with mass 0.10kg are moving with velocities 3m/s along x axis and 5m/s along y-axis

respectively. After an elastic collision one of the mass moves with a velocity 4f+4]. The energy of

other mass after collision is % then x is.

0.10kg & < TIHM HAM: 3m/s & 9T A/ x faen & dem 5m/s & 97 A y- feen # wfoefia 81 v
TFHR b UTAN ST W Ub S 4i+4] 97 A I BT ¥ | AR G GAAA B Foll  TqIR B U]

X3 arx @
10

Ans. 1
Sol.  For elastic collision TR cdh B ol KE; = KEs

1m><25+1><m><9=1m><32+1mv2
2 2 2 2

34 =32 +v?

1 1
KE=—x0.1x2=0.1J= —
2 10

x=1
22, A plano convex lens of radius of curvature 30 cm and refractive index 1.5 is kept in air. Find its focal

length (in cm).

T FATAT of| et amar e 30 cm dn suaddie 1.5 ® 91 H @1 ® @1 9@ Bied g

(cm ) ST @R |
Ans. 60cm

1 1 1
Sol. -—=(u-1)——
o =l {R1 RJ

Ri=c

R2=-30 cm

1 1 1

=151 ————

( )(oo —30J
105
f 30



23.

Ans.

Sol.

24,

Ans.

Sol.
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Position of two particles A and B as a function of time are given by Xa = —3t> + 8t + c and Ys = 10 — 8t3.
The velocity of B with respectto Aatt=1is Jv . Findv.

31 BN A QAT B @) Rfcrd! 979 @ B § xa = —3t2+ 8t+cauys = 10 — 8t gRT & oI 21 Afe B
BT AT AD AUETt=1WR v & d v SITd &R |

580

Xa=-3t2+8t+c

V, = (-6t+8)i

=2i

Ys=10-8t3

Vg = —24t%]
WV =] Vg —Vp | = | -24] -2

Jv =+4/242 4 22

v =580

An open organ pipe of length 1m contains a gas whose density is twice the density of atmosphere at
STP. Find the difference between fundamental and second harmonic frequencies if speed of sound in
atmosphere is 300 m/s.

Im T & Yol A Uid § STP W arERyl 9 §7H ucd &1 19 ¥ g8 © a1 9o aor fgf |=fe
HT R A PIY AT Iram@axer # &y o1 997 300 m/s 2 |

105.75 Hz
v= B
p

Vair \/E \/E
p

V..
Vpipe = \/a%r
¢ DV

20

Viipe _ 300
f1—fo= T o =105.75 Hz (If ¥2 =1.41)

= 106.05 Hz (If v2 =1.414)



¥Saral

25. Four resistors of 15Q, 12Q, 40 and 10Q given in cyclic order to form a wheat stone bridge. What
resistance (in Q) should be connected in parallel across the 10Q resistor to balance the wheat stone
bridge.

T feec wH 9g 4 IR gkRIg 15Q, 12Q, 4Q T 10Q Iy B9 H IS U © | 59 URR™ &1 49 91

FINTT R 10Q & 1 F9I=R $HF | Sirsd R e o ¥g agferd 8 S|

Ans. 10
Sol.
15Q 120
©
40
R
10R x12=15%x4
10+R
on solving

R =10Q



