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Answer all questions
This Question Paper consists of 20 pages. Each Multiple Choice Question
(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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1. If energy (E), velocity (V) and force (F) are considered to be fundamental units, then
dimension of mass will be

(a) EV? (B) Fv-2 (C) EF2 (D) FV-!
31 3R (B), AR (V) R 3 (F) 3 7 g9 @1 W, O SR T NS T

(&) EV? (B) Fv -2 (C) EF? (D) FV!

When a small object is thrown vertically upward its velocity versus time graph is represented |
as follows :

wr
H - “‘ C .
v
The maximum height it can reach is /
2 2 8
a b
13 T AT THFOIR (= 20 O SfSCRe-T cerafafs = fwe! ¢
>t (in s)
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Se Bl © 2ab (D) ab
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3. The resultant of three vectors X(Zf - j+ 3k), §(3{ -2j-2k) and C is a unit vector along 2
direction. C is given by
| &) C=3j+5k B) C=-3+2k (©) C=5i+k (D) C=-5i+3]
sk Wi E
’ ol AQi-j+3K), B3I -2]-2k) @at & (STAER M T 2 NN 43T (SI W, OA & 97 T T 1
i
(A) C=3j+5k (B) C=-3f+2k (€ C=5si+k (D) C=-5+3j 5
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4. A person can ‘throw a ball of mass m up to a maximum vertical height of h meter. What
maximum horizontal range he can achieve with same initial velocity?

" .
) — (B) h (C) 2h (D) 3h 1ALO

'x
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(A) g B) . his? (©) 2h (D) 3h

5. As shown below, four point masses are connected by three weightless horizontal rods of
length a each : Y

P

Q

When they rotate around a vertical axis PQ, the moment of inertia of the system will be
(A) 20ma? (B) 30ma? - (C) 40ma? (D) 50ma?

¢! Bargce sl & s oA WM 0 a-9g SEARRN SpRiT 7o 7H I& 4 2

% e SCE Wi PQ Torg S DG SIS FCA, OCI SFbd WY -IHE I
(A) 20ma? (B) 30ma? (C) 40ma? (D) 50ma2
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6. Two masses m and 2m are hung from a frictionless, weightless ideal pulley as shown below :

r)
The upward acceleration of the mass m is
> .
w 2 B g
g ®) 2 © 4 o) 7

v s focam oo o ARR e fferg g m @ 2m S3 46 JeC 2

Y
: : -
m S1iba TayR g9 == Eﬂ
9 g g )
(A) 5 (B) - ©) = (D) 5

7. A person on a bike is moving along a horizontal circular path of radius 134 ft at a constant
speed of 72 km/hr. The angle of inclination of the bike with horizontal plane will be

(A) 30° (B) 45° (C) 60° (D) tan™! (%)
A G IS WA 134 FH IPMCHA @b SHSRF SR AW 72 km/ hr TSRS SN | 5o

SR S e Ay DA A =73

@A) 30° (B) 45° (C) 60° (D) tan~! (g)
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11.

& ¢
A rocket'discharges S0 grams of gas per second at a speed of 500 m/s backward. The L& $ 5
accelerating force produced in the forward direction will be ' 3

74 )
0
A) IN (B) 5N (C) 25N (D) 125N 5 p A n
I OTRE @ T (0 500 m/s M 50 g W covew fics Pofe zw, TR Ficd @ s
R 3o I 3R 4> %
A) 1IN (B) 5N (C) 25N (D) 125N W
o #

If time taken by a block to descend along a rough surface inclined at an angle 45° with NG
horizontal is double that taken along a similar smooth surface, then coefficient of dynamic
friction associated with the rough surface will be

(A) 0-25 (B) 05 (C) 060 (D) 075

TSR Y 45° (R TS G PP O IR ANCS G0 IWLCYI @ Y #ACA, OF (AP g
ST SAICe! W SRl Wi 2 | Sy Sefd e wibe beres e I 23 L

(A) 025 B) 05 (C) 060 (D) 0-75

The moment of inertia of two solid bodies are I and 21 respectively. If they have the same
rotational kinetic energy, then ratio of their angular momentum will be

(A 2:41 (B) 1:2 (G).5 21 (D) 1:42
A 2:1 (B) 1:2 (C) 21 (D).1: 42

The time periods of revolution of two artificial satellites A and B are T and T, respectively.
The ratio of their kinetic energies E,: Eg will be

win
~
N G
win
win
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A) T?:

5. B)

T

1 1 1
! i sl
T € T3:73 D) T3: T3
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12. The escape velocity in earth is V,. If the mass and radius of another planet are both doubje
that of earth, then escape velocity for that planet will be

A Ve (B) 2v, ©) 4V, (D) 16V,

a1 R I @R IW . wmwmmw@mnrmuﬁqmmwﬁmw,mhm
& QR N "I

a~

A) (B) 2y, (C) 4V, (D) 16V,

13. The length of a long metal wire changes from a meter to b meter when the pulling force is
changed from 4 N to 5 N. The length of wire in meter when the pulling force is 9 N will be

(A) 2b-43 (B) 4a-3b (C) 5b-4a (D) 9(b-a)

301 G3fb 41T O B 4 N (WF 5 N 370 ©R o7l @ B cuze b R ~if¥afde = | ww oy b
9 N %+ IR «3ee O1ees onef ey ,

(A) 21:—4g (B) 4a-3b (C) 5b-4a (D) 9(b-a)

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

(A) 1:27 B) 1:3 € 1:9 (D) 27:1

381 936 oIS M g A @7 T SRR B9 o Gl OIS I B weops! s @ |
OIS SRS SN V, : Vi %A

(A) 1:27 B) 1:3 © 1:9 py, . (B) 27:1
ing
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T b (3 h whi
15 graph which represents the velocity-time dependence of a solid descending in a viscous
medium is
velonty velocity
(A T
: (B)
—> time T,
vc‘%‘:i‘y velocity
(@) (D)
—> time —> time
Se ! e @Wib @I m T TR 38 SRy (@sfea g 93 2
sifecas! sifecast
(A) K B) %‘
| T | —> W
sifeaa sifszast
(C) (D)
I — @ 1 — T
16. The outer diameter of a wooden wheel is 100 cm while the inner diameter of the steel rim at
30 °C is 99-8 cm. If linear coefficient of expansion of steel is 1-2x 10‘5/°C, then at what
temperature of the steel it can be fitted to the wooden wheel? (Linear coefficient of expansion
of wood is negligible)
(A) 100 °C (B) 127 °C (C) 197 °C (D) 227 °C
su| @3 S99 BIFTE q%CEE TP 100 cm G3R 30 °C TWOR 67 THCSA IV (SOCFI AP 99-8 cm.
Tored ) 2P G 1.2 x 1075 /°C XA (qBibed FI0oa BRI ToR SHAR &) Too0ed Taey
F© S G 2 (129 Ol 2P BIIE ST
(A) 100 °C &R .. 127.°C (€) 197 °C (D) 227 °C
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17. A chamber contains gas at a pressure P If all the molecules are replaced by same number

of other molecules having half the mass tut double the r.m.s. velocity, then new pressure
will be

da1 @3 *Ic@ P, BTl @IH TP Wk | vﬁwmwwﬁwwag«wwﬁmwmm
O 9 WeEF 33 rom.s. FfS R e Tow v1of e

A) Py (B) 2P, (C) 4P, (D) %_

18. If xgram steam at 100 °C is mixed with y gram ice at 0

°C, final product is (x + y) gram water
at 100 °C. The ratio y/x will be

@A 1 (B) 2 © 3 (D) 4

3%l 100 °C OIPFAN x A1 =9 0 °C OINER y A I7CFF S G 100 °C IR (x + y) A9 &
MM IV | y/x 99 9 31

@A) 1 (B) 2 (€) 3 (D) 4

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

v C(4P, 3V)

|

AS B(P, 3V)
=P
(A) 3PV (B) 6PV : (C) 9PV (D) 12PV

351 g3 W G AL WA P-V 5w ABCA-47 ol of SIS T P 6% FoI T3

V C(4P, 3V)

1

A(P, 7 B(P, 3V)
(A) 3PV (B) 6PV (C) 9PV (D) 12PV
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20. The equation of a stationary wave pattern is given by

y = AeP* cos(kx - n /2)

(where symbols are conventional) the corresponding graphical representation is

4 y
' A
A) 0 \\/ \//\\/\ N x—> (B) oA x—>
y y
g i)
© o /'\\/\\/\UAU'X% (D) o-bﬂoﬂg"_’

ol 93fb f&q SarHe ove TP
y= AeP* cos(kx - /2)

(@ Sroe aavfers) 7fEE Erfbal 23
! !
A) o\ AW AWAR S (B) o x—>
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Yy
) 0
(©) 0/\ /\U/\Uf\j"" (D) o—%ﬂv"_’

21. The time period and amplitude of a particle performing simple harmonic motion are T and a

respectively. The minimum time taken by the particle to move from position a to position %

will be
T T Jb T
(A) z (B) 7 () 3 (D) 3

sy | @b @ o feTerm s g ¢ Rem 9@ T 9 a. 30 awmcmgwmm

w @ H 1A O %9

e ; T T
® % B © 3 ©) -
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22. Standing on a swing board a boy g oscillating. What will happen to the time period of
oscillation if he is seated on the board?

(A) Time period will increase (B) Time period will decrease
(C) Time period does not change

(D) Time period depends on the body weight
of the boy

W G R MR

(©) oo wefaf¥e erecy (D) CHIeTaE ARy @or o fida Faca

24.

X 1
23. The equation representing a travelling wave is given by
| Y = asin(wt - kx)
i Its velocity is given by
| k
A v== B) v=2 ai2nk 220
= ) c © Vv 3 (D) V =
201 93 vereRcHd e Y = asin (ot - kx) %9, S7%be @@ AMRET 24
L.
k
)y X B) v=9 Q) v-=2nk D) V= 2™
5 ) X (€ o (D) X

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

A i o |

A) n (B) 5 (©) V2n Lodh > |

: |
islaﬁﬂmﬁﬁmw%mvmwn.@iWM,W@Wﬁeqwqawvmw
BT |

|

A B) 25 AL |

(A) n ® - (©) +2n ©) - 1

25. The velocity of sound in two monatomic gases having equal pressure but densities Py andp,

are V| and V, respectively. If p; =4p,, then the value of WV, will be
AN L e B) 4.:1 (Gl 12

(D) 2:1

€| G B p; GR p, TR b T AW MOT 2w oo M INEA Y @R V. W p, =4p,
&, @V V, 93 I 2] :
A) 1:4 (B) 4:1 (C) 149 (D) 2:1
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26. Two electrons are kept at a distance of 1 A in free

1 space. The force of repulsion between

them is

@ 2:3x107 N (B) 32x10® N (C) 4-6x10°8 N (D) 9.2x10°8 N
8! YT 6 T R 0P 1 A T SR 2o, o e R T T

&) 2:3x10° N (B) 3-2x108 N (C) 46x10°8 N (D) 9-2x10°8 N

27. Each corner of a cube of arm length a carries an electron. The electrostatic potential at the
central position of the cube will be

(A) o P 42 3 o V3e \/Ee
= V3neya © nEya e nEga
91 a I=RMEE g3 T 2O MRS @b I ARG AR T | G (0w SR RSy T =@
4e Vye J3e
A) O = L3 ¢
) (8 V3nega © TEa () nEga

28. The electric dipole moment and moment of inertia of an electric dipole are p and I

respectively. The dipole is suspended freely in a uniform electric field E and subjected to
small oscillation. The angular frequency of oscillation is

m (A e (] e g

W1 3 s facrern facre-ane @ woel-uNT INEE p @R I @2 Bewhe ) Gl SFY ST
E ¢S FAeI CTETICAT 29T | S5 fAC9e] F=9[07 62 (MTChe (FIfAF F=9IRCe Wi =&

) B e b e

29. A tiny charged oil drop of mass 6 x 10711 kg is floating standstill in a vacuum chamber due to

application of a vertical electric field 2x10% V /m. Charge carried by the oil drop is
(g=10 ms™?)

A 3x1071%¢c B) I2xin -t c (C) -B8XTOEC (D) 12x10°-1%¢
5| YT FCF 2x10% V/m TEY ofberwiad deid fReid sPRm @3ty wiRke teaRrm w9

6 x 10711 kg 271, Rre wifee snaca «Iff 19 203 (g = 10 ms™2)

(a) 3x10°}2C (B) 12x10712¢ (€) axio e (D) 12x107 14 ¢
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30. |6 [
12 uF
A'—‘[:g Fr—f=——s

WF | 24 uF
|_~‘

11
18 uF

With reference to the combination of ca
between the points A and B is

(A) 24 uF (B) 20 uF

12 uF
A‘—[:l——ﬂ——ﬂ———-B

WWQWWWABBWWQWWCABMWG

(A) 24 uF (B) 20 pF (C) 16 uF (D) 10 uF

pacitors shown the equivalent capacitance C,p

(C) 16 pF (D) 10 pF

31. A uniform wire of resistance 3 Q is elongated uniformly to double its length. Then it is

bended to make a uniform equilateral triangle. The equivalent resistance across any arm will
be

A 1Q B) 2Q © a o 2a
3 2
©3 1 3 Q @ G¥f T THE (B OR o fhia 31 2 | IR wrfbee v G SRR fgrem el
Crem 7 | @2 fgre (I AR YA A1 AN T XA

8 9
A) 1Q (B) 2Q © 3@ D) - @

32. An ammeter shows full deflection when a current of 1 A is passing through it. A shunt is

connected such that it shows full deflection for a current of 10 A. The ratio of resistance of
the shunt and the ammeter is

(A) 9:1 (B) 1:9 C) 11:1 (D) 1:11

ox | «fb wrfibE 1 A efbeemz o Rewet o 1 @@l b amR ¥ ot 10 A Rigeeriz o
o= cram | ST A4 @ STABIAR AT SPTS 2

(A) 9:1 B) 1:9 (€ 11:1 D) 1:11
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Two resistances A(24 () and B(60) are connected in series to a d.c.

s of heat
generated W, : Wy will be SRR TRETRTD
A) 1:16 (B) 16:1 € 4:1 D) 1:4

ool 0 QM AR4 Q) G B6OQ) 3 cvmIy 3 mmmqup;w“, A e OO
SPTS W, : Wy TR
A) 1:16 (B) 16:1 € 4:1 (D) 1:4

34. No long parallel straight wires are carrying current ieach but in opposite direction. If the
dxstancc? between the wires is 2r, then the magnitude of magnetic field midway between
them will be
(A) zero @) Lo (© Mo ) Mo

4nr nr nr

081 b T SRR ¥ wea az@rasmwﬁmﬁﬂ%w i 1 SfYe cRRe 20 | OF Ao T

TR 2r A O WIRCS (BIFewcad I I
”_Oi Kol 4uqi
w L © b o !

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

2B%v 2meV
A ®) [ (C) D) |2V
em B eV? eB?

°¢! mS S e WMAMRME G ARG 2 VIReR 2r5tn TS 991 2 @98 ORER @1 o 9fb W
(IFFCRE B TSI AT F91 21 | TG0 (4 O M0 A O AP 23

2B%v 2meV 2mB
) ®) [ eyt (e SRl
em B eV eB

36. A bar magnet is hanging freely in a mfignetic field. If work done to rotate it from equilibrium
position to 60° is W; and then 60° to 90° is W,, then ratio of W : W, will be
(A) 1:1 (B) 221 [C)i:nB:2 (D) 2: V3

0% | «Ff 7T pIe (I BIFICHCG HACH JoR | FIOCP O W S (WF 60° WIEH SIS FOIR
W, €92 SRR 60° (ACF 90° SREIA SIS FOIN W, 20, W] 9% W, 7 SoITe 3
A 1:1 (B) 2:1 (C) V3:2 (D) 2: V3

JP—Series/P 13 [ P.T.O.
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37. Curie point is a temperature such that at this temperature b

(A)  paramagnet becomes ferromagnet (B) ferromagnet becomes paramagnet.

(C) "paramagnet becomes diamagnet (D) ferromagnet becomes diamagnet p;
ou!ﬁﬁ‘;maummmm '

@) RRTE Swpvce ofire w (B) PR WA RIS

Qe Rryacs i = (D) e g AfRTe 2

38. The electric current induced in an inductor of self-inductance L =2 mH at time tis J < =120+
The time when the induced e.m.f. will be zero is

A) 1s B) 2s [€) i8s (D) 4s

¥1 L =2 mH ¥R <36 Podlics ¢ ey e s [ = t2e ! XA, T T S om
e %1 2

A) 1s B) 2s (C) 3s (D) 4s

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

L
(A) zero (B) 2L (o]j7 (D) o)

©5 | Lmzﬁw%wwwwmwwm

(A) =T (B) 2L CYE (D) e

40. The energy of an e]ectroma

gnetic wave is 12-5 keV. The corresponding class of spectrum for
this wave is

(A) X-ray (B) y-ray

(C) infrared ray (D) ultraviolet ray

801 «ofs ofeepsdin wara =% 125 kev. Sl 3 cy xR efAice

I3 © o
(A) X-7fq (B) y-afdr
(C) Scafze afy (D) wifecasf afy
JP—Series/P 14
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" power of the combination will be respectively. If they are kept in proximity, the

o
0D Bl <

(©) gD (D) 40D

q IS JYGFH 2 s
wimmcmw-o Rie 250«:150.mmmmmm,mmﬁgmm
5
(A) 10D B) 3D (©) go (D) 40 D

44, The focal lengths of a convex and a concave lens are fi and f, respectively. If their
dispersive powers are wy and oy, the condition that their combination will be achromatic is

ey et WP o (D
(A) 0 B) —-+-2=0 . 5% B P RS
o fa h 1 X fa N y P f2 +fl

381 Gofb Tew ¢ 4 ST (T WP Y WG £, G f, @R €T RogAT W] YBCA o 9K
0y B0, (1% b1 R 36U 6 =
W 0 O L 0 _ o _ o o 0
(A) =0 B) 1+-2=0 ) L--2-0 D =0
7 2n %7 i YT

45. The property which proves that light is a transverse wave is

(A) reflection (B) refraction (C) interference (D) polarization

801 SR (Y ol 21 B7A (@ e WP @ o oam ot @
(A) sifewen B) ofeme () aféera (D) >iada
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46. Which one is the co

um
TTect representation of binding energy (B ) versus atomic number (Ay)

dependence?
BN BN
o~ 1
56 —>A, 124 => Ay
By By
- VR e (D) :
96 _>AN 96 —> Ay
891 0 1 (By ) NSROR w7 vy (Ay) Ted o1 =ffRafbe 20 o e e 2=
?TN/\ ry
R, S, (B) t C._
56 —S>Ay 124 > Ay
BN BN
© (D) e
96 > Ay 96 —>Ay
47. The equivalent energy of 1 a.m.u. in MeV unit is
(A) -51 MeV (B) 51 MeVv (C) 931 MeV (D) 931 MeV
891 MeV 7% 1 am.u. STA 9o *feq T =57
(A) 51 MeV (B) 51 MeV (C) 931 Mev (D) ‘931 MeV

48. Ionization potential of hydrogen atom is 136 V. If a ground-state hydrogen atom is
bombarded by a photon of wavelength 800 A, the kinetic energy of emitted electron will be

(A) 191ev (B) 291 ev (C) 136ev (D) 1551 eV

8Y | ZRCTLEH AR WEA Req 136 V. (SWNECAA

FRCYICEH *RACE 800 A SRR TG T
SRS ¥4 2, e Sehem s 2

(A) 191ev (B), 2:91 eV (C) 136 ev (D) 1551 eV
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49. The erroneous circuit diagram of a full-wave rectifier is shown below :

Detect the diode connection which is faulty?

(A 1 B) 2
85| fcss 39 «fd Fojf ojf-o% R FRCIA :

(D) 4

®

@ SIS FASMACS FH SR Gifd 29

(A) (B) 2 (D) 4

LED (Glow = 1)

0

x||}—

The equivalent logic gate represented by the circuit above is

(A) OR (B) AND (C) NOR (D) NAND

¢ol|

||||——

Toear el @ vo afe bl Aot ¥ o =

(A) OR (B) AND (C) NOR (D) NAND
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