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PHYSICS

Time : 2 Hours

Total Marks : 100 (2 x 50)

Answer all questions
This Question Paper consists of 20 pages. Each Multiple Choice Q
(MCQ) is provided with four options (A), (B), (C) and (D). Identify the correct option

and darken/fill the corresponding circle (A)/(B)/(C)/(D) with Blue/Black Ballpoint
Pen on the OMR Answer Sheet.

For each question, 2 marks will be awarded for correct answer.
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3. The resultant of three vectors A (2 - ] +3K), B(3{ -2j-2Kk) and C is a unit vector along 2
direction. E is given by a8

~ ~

B ) C=3)+5k (B) C=-3i+2k (€ C=5i+k (D) C=-5i+3]

R 2o 4 =2 .
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'@/ As shown below, four point masses are connected by\ EE
" length a each : .

P

When they rotate around a vertical axis PQ, the moment of inertia of the system will be
» 20ma? (B) 30ma? (C) 40ma? (D) 50ma*
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’ (A) 20ma? (B) 30ma? (C) 40ma?
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1e upward acceleration of the mass m is
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: ‘,‘A person on a bike is moving along a horizontal circular path of radius 134 ft at a cons
~speed of 72 km/hr. The angle of inclination of the bike with horizontal plane will be
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hoﬁzontal is double that taken along a similar smooth
friction associated with the rough surface will be

E - (a) 025 | (B) 05 (C) 060
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(A) 025 (B) 05 (C) 0-60
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10, The moment of inertia of two solid bodies are I and 2I respectively. If they ‘have mﬁ
rotational kinetic energy, then ratio of their angular momentum will be ‘

A 2.1 (B) 1:2 ) V2:1 D) 1:42
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A) 2:1 (B) . 1:2 (C): N2l (D) 1:42
Sk

y'. The time periods of revolution of two artificial satellites A and B are Ty and T, respectively.
The ratio of their kinetic energies E,: Eg will be | '
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e [ S0 D) a@o =
iength of a long metal wire changes from a meter to b meter When m"'

from 4NtoS N The length of wire in meter when the pulhng force is 9 N
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f (A) 2b- g (B) 4a-3b (C) 5b-4a (D) 9(b-a)

T 14. The excess pressure in a spherical soap bubble A is three times that of another spherical
f . soap bubble B. The ratio of their volume V,: Vg is

,()/1:27 B) 1:3 el 149 D) 27:1
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@ The outer diameter of a wooden wheel is 100 cm while the inner diameter of the si
0 °C is 99-8 cm. If linear coefficient of expansion of steel is 1-2X% 10-> 5! then ¢

. tempexjature of the steel it can be fitted to the wooden wheel? (Linear coefficient of exp
i 5 of wood is negligible) 2
(A) 100°C (B) 127°C 0 197°C

o1 b P I IR IPT 100 cm IR 30 °C TweR &7 TSR (AU (SO
Wqu GE 1-2x 1075 /°C (A TObCE IN0H DI TR SAGIICAR T

@ 41 TG ? (FCHA O ePTR BUF TCopa)
Phpl27,°C © 197°C
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(B) zpq

18. If xgram steam at 100 °C.is mixed with y gram ice at O °C, final product is(x—!’ y) gram
at 100 °C. The ratio y/x will be .

@ 1 B) 2 : € 3 . (D) 4
31 100 °C SIPFER x AW <1=% 0 °C SIPNIER y 2T IHCFe SC GICs 100 °C SR (x + y) A
ST T/ | y / x 99 T S -

@ 1 ~B) 2 ' (@8 (D) 4

The work done by an ideal monatomic gas for one complete cycle ABCA as shown in the
P-V diagram will be

4 C(4P, 3V)

A(P, i B(P, 3V)
—p
() 3PV (B) 6PV ; (C) 9PV D) 12PV

38| G SR @ T MPAE P-V i ABCA-GR b | S T 7Y 6 R T

14 C(4P, 3V)

?

() 3PV (B) 6PV
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y= AeP* cos(kx -7 /2)

21. The

(@91 Aosfa avfers) k8 @ubab =
y
?

(A) ©

\/\/\/\/\x>
YAvAVAR:

Yy
. IA\/\UAUAU@

respectlvely
will be

T
P 7

: s
y |
®) o \/\Uf\\;—?
AL

N /\ X —>
(D) oo
Mg

time period and amplitude of a partlcle performing simple harmomc motion
The minimum time taken by the particle to move from posmon at

(€)
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Time penod will increase (B)
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(C) Time penod does not cﬁuange (D)‘ of the oy >
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@ The equation representing a travelling wave is given by
y = asin (ot — kx)

Its velocity is given by

Py v=E B) V=
(0

©) V= onk
()

e

20| OB HASICH AR y=asin(mt—kx)m,mﬂz3@?lﬁﬂﬁﬂm
B v-x B) V=2 © Ve
® k (6]

@ The fundamental frequency of the string of a sonometer is n. If the length, diameter and
tension of the wire (string) is doubled, the fundamental frequency will become

n
A) n (B) Wi (C) 2n (D) ~7 J_
s81 €93 SAEHIET OFE T L FAE n. % OGS O, IPT ¢ B e T 3 T SRS
IOIC
Ve B - (©) +2n (D) J_

25. The velocity of sound in two monatomic gases having equal pressure but densities p and p
are Y and V, respectively. If p; =4p,, then the value of V| : V, will be } ‘

By 1:4 | B) 4:1 Cr 1:2 -
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W 2.3x108 N (B) 32x108 N
81 NI 75 Feerel R (U 1 A R S wge, wierd

(A) 2.3x10°8 N (B) 32x10°8 N

‘&‘/. Each corner of a cube of arm length a carries an electron. ’I’I’fé”eﬁ ;
central position of the cube will be ¢

4e Vze
o\ e €) all BB S
i & V3nega & TEQa B .
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A) O o e g
@) B T 0

The electric dipole moment and moment of inertia of an electric dipole are @; nd
respect1ve1y The dipole is suspended freely in a uniform electric field E and subjected

small oscillation. The angular frequency of oscillation is

w7 e (L] e

2 @S5 ofe facTes fBce-ame ¢ wool-aNe UG p ¢RI 3 Beoe WAIR G PN SfescHa
E (® SESI0E (@E] 29 | S Rews] 90 €2 (s (RIS F9IRePe NI 23

AR G

(29.\ A tiny charged oil drop of mass 6x 10" 11yg is floating standstill in a vacuum chamber du& t&
apphcatlon of a vertical electric field 2x10% V /m. Charge carried by the 01.1

. (g=10ms™?)
(A) 3x 10‘120

B). 12%1074¢ (@) Bl E JD) 12x 10’1“0

ﬁ;}g)j 12x10'120 Qc:) 3x10"14C

05 ;»J’
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7 ' ; ; he equivali )
‘With reference to the combination of capacitors shown thi e

between the points A and B is

£ : " F .
(A) 24 pF (B) 20 uF © 16 p
vo | ,6 uF A :
|—‘ L) ung
A« ]l ] —_.B
SUF (22
2l
18 pF

fora el e W A ¢ B R w8 9 499% Cyp 99 T 2

(A) 24 uF (B) 20 uF (C) 16 pF (D) 1O AR

31. A uniform wire of resistance 3 Q is elongated uniformly to double its length. Then
bended to make a uniform equilateral triangle. The equivalent resistance across any arm
be '

M 1o B 20 (C)%Q (D)—g—ﬁ

03| 3 Q @I4R 3> /T O @zﬂ—ﬁwﬁmwwmmwmﬁﬁmqﬁwm
(e 24 | G2 fagee (I AT TACE 1% PACACHE T R

8
@) 10 (B) 20 © ;e D) %sz
@2 An ammeter shows full deflection when a current of 1 A is

connected such that it shows full deflection for a curren
- the shunt and the ammeter is

passing through it. A st
t of 10 A. The ratio of resista
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- Two resistances A (24 Q) and B(69) are
generated W, : Wy will be

@) 1716 (B) 16‘". 1;
0ol TS @M AR4 Q) @R B6S) & CAPNAH wfb mﬁ’t ’@‘W el
ST W,y : W 2R e
A) 1:16 (B) 16:1 C) 4:1 m-’ #38

@ Two long parallel straight wires are carrying current i each but in :
distance between the wires is 27, then the magnitude of magnetic ﬁeid m
/them will be ik .

(A) zero sl 017, C)H=0z2
4nr (€l nr

o8 | b T SIS ¥g Ol AcoBa w4 facw R wfewey i oI ©fde ﬂaﬂi—mr
TR 2r e O TGRS BIFeeeas T4 I

(A) iy <l andt © % ®)

4nr nr

An electron of mass m and charge e is accelerated by a d.c. potential difference V and m
subjected to a transverse magnetic field B. The trajectory of the electron will be a circle o

radius
2BV 2meV omB 2mvV
(a) B [ o 1/—2 D) [
em B eV eB

o m SR € e HAFRME G5 TEREIP 24 VRS 2o RS F91 2 432 SRR @7 BoR Ww
(FIeCFg B FFSIE 0% T4 29 | FERGA0 (A JEFE Y Y[ O I 7I

2mB Y- a: B
N P % Jeaa -

36 A bar magnet is hanging freely in a magnetic field. If work done to rotate it fmm equmbﬁnm
position to 60° is W, and then 60° to 90° is Wj, then ratio of W : W, will be

@) 1:1 3 2% € J3:2 D) 2: 43

2
w 2BV ®)

b 7 g (ICAI (FIAFCICE BICH Jo0R | PAIOCP O ) S (V0P 60° SR WF
| 9% ST 607 (CF 90°WW'§WW2 A, Wy SRR Wy, 99 SIS T e
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@. The electric current induced in an inductor of self-inductance L=2
The time when the induced e.m.f. will be zero is

A) 1s B) 2. & ) dE

ob| L =2 mH ICIE] G316 PUHCS £ TGN SIS s 1= t2et %,
el 203 ? ’
@) 1s - (Bhn2 s G

39. When two coils of self-inductance L each are connected in parallel, their
self-inductance will be -

(A) zero ' (B) 2L (€) E &) 2

o5 | L FCEHICES 70 PUANCE SR FRICH T& FHCeT OO 99 P (I

B) =0 (B) 2L © L ) %

@ The energy of an electromagnetic wave is 12'5 keV. The corresponding class of spectrum fa

this wave is
(A) X-ray . B) yray
.’(C‘) infrared ray (D) ultraviolet ray
80| ol SfoepaP wacHd *fE 125 keV. SR 1M (1 MR Mew *ruea w1 ==
\ ®) v

(D) wferas 7,
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:Wgﬂéﬁge‘%f‘%ﬁ image p?bﬁ{iﬁ, ;

object distance 1s 20 cm, focal length of the

(A) —?-(1) cm (B) _.‘?L.rcm“

83| wiwe wefeq ail¥e «afd s eifofy wan WA 4.5 @el | 87 TG 20

A 90 120 150
A —_—
(A) 11 cm (B) ——T cm (C) 1 am

K
_434181'1? rays are travelling from denser to rearer medium. The velocity
medium is double that of denser medium, then the value of critical angle

be ;
S

(A) 30° (B) 45° o 60 3

8| SCSTRA X N4 (L 1Y TRICH 2C R | o7 T40H S @ﬁmmﬂm
TR 3D (I T =

(A) 30° (B) 45° (C) 60°

43. The power of two lenses are 2:5 D and 15D respect1ve1y If they are kept i D
power of the combination will be “

(&) 10D | (B) gn ©) %D . D) 40D

i 891 Tib (5031 S IAGCH 25 D &R 1°5 D. ST S 2N FANCA| 2¢eT, Fomafos w3 “iﬁ 8
(A) 10D (B) gn (C) %D . @) 40D

g

ispersive powers are ®; and 0, , the condition that their combination will be ach' ‘
Wy

] . W _ o G _ ”‘1
e 22 _ g B g 0, Bl Pl g D Q
Pleg oy, Be 7, O 570 R

88| mﬁ@—&mmﬁwmﬁmﬂ@—ﬁWﬁ R fy m\\smﬁwctwwm
ey, =, (@19 o7 Sl 2SR X6 =

b5 6

9 Wy _ y o o
W 2-2-0 B 2Li22-0 ap iy tg I8
~.TV3§,3;f1 T2 g1 Ty 2 (;) Tg i

rty which proves that light is a transverse ‘wave is
U e pptae

(B) refraction 55y o .‘8) 3 ;g:?g?a g’g"“ f

":‘c&rlwmw‘mmm 1o 21
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47. The equivalent energy of 1 a.m.ﬁ. in MeV unit is
(A) -51 MeV (B) 51 MeVv (C) 931 MeV (D) -931 MeV

891 MeV 99C% 1 a.m.u. S o7 *q 77 27

(B) 51 MeV (C) 931 MeV (D) 931 MeVv

e

state hydrogen atom is

D) 1551 e
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B) 2
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(A) 1 (B) 2

+5V
R

LED (Glow = 1)

™0

The equivalent logic gate represented by the circuit above is
(A) OR (B) AND (C) NOR

¢ol
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