[ Question Paper Series
PHYSICS JP
Time : 2 Hours Full Marks : 100

Total Marks : 100 (2 x 50)
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) EF? (D) Fv~!
>1 i =¥ (E), M (V) R (F) @ 0 433 1301 20, SR S T AGIS T

(A) EV (B) Fv-2 (C) EF2 (D) FV-!

2. Wh;:r:la small object is thrown vertically upward its velocity versus time graph is represented
as 10l0wWSs |

Tl
\-1 - T

The maximum height it can reach is

. al b
(A) 5 (B) e (C) 2ab (D) ab

A1 G T FEINF TETONA (WO A R MR- el 7w Ry -
el Sicdi™ (@ Twen TS Y O IH 29
2 2

w2 B) = C) 2ab (D) ab

3. The resultant of three vectors E{Qf ~ j+ 3k), E{Bf -2j - 2k) and Cis a unit vector along 2

direction. C is given by

—b

(A) C=3j+5k (B) C=-3f+2k (C) C=5+kK (D) C= -5 +3]

ol AQI - j+3K), B3 -2)—2K) @3t C (SIIACHA 1 I 2 THNN I (S W, SR CATA A

—p

(A) C=37+5k (B) C=-37 +2K (C) EH St + K (D) Eﬁ-*l*s{*&}
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4. A person can Fhmw a ball of mass m up to a maximum vertical height of h meter. What
maximum hornzontal range he can achicve with same initial velocity?

n

A - (B) h (C) 2h (D) 3h

81 (A MG m SR ¢4 373 WHifte 1 Twom TETSTR FHCS A | AT @ TF @0 X T
SR 4eilbess >idifte I i vary Frs 3ars MR 2

h

(A) = B) h (C) 2h (D) 3h

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

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?

¢ foampce safd g sace Rl Tm 0l a-97 ¢waRRE SRS o 991 [ 91 2

&% g e 1 PO Torg wrw bIMCE SREA IR, S THOR WIG-ETNF WA
(A) 20ma? (B) 30ma? (C) 40ma? (D) 50ma?
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6. Two masscs mand 2m are hung from a frictionless, weightless ideal pulley as shown below :

g g
9l ﬁtﬂwmﬂmWﬁﬁmﬂmQQmmiﬁmﬁ
: 2
m ©3f67 TEYR §9 =
g g g g
A g J J
(A) 8 (B) 2 (C) 3 (D) >

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

o 0 o -1 é
(A) 30 (B) 45 (C) 60 (D) tan [67)

VN IR AFS ANAR 134 Fo GPIAA 30 F[FRE JTIR IBA 72 km/hr eSS TN 1 53
SN Fgh Seere sy Ao Aferae @

. ° o -1 éé
(A) 30 (B) 45 [C) 60 (D) tan [67]
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8. A rocket discharges 50 grams of gas per second at

. a speed of 500 m/s backward. The
accelerating force produced

in the forward direction will be

A) 1IN (B) SN (C) 25N (D) 125N

§

vl 9% OIS @3 AR (WF 500 m/s MR 50 g M o firs Rofe T, AR ReE @ ~

HREA A W w7

(A) 1IN (B) 5N (C) 25N (D) 125N

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

(A) 025 (B) 05 (C} 0-60 (D} 075

» | STphieF ey 45° Mﬂwmmwmmwﬁmﬂmmmﬂ,mmﬂm
Sy w1 % TG WY W | S AR MY HS TR S IW 33 ok

(A) 025 (B) 05 ([C) 0-60 (D) 075

10. The moment of inertia of two solid bodies are ] and 2! respectively. If they have the same
rotational kinetic energy, then ratio of their angular momentum will be

(A) 2:1 B) 1:2 (C) V2:1 (D) 1: 2

ol b &L W4 &

T TAFLA [ 928 21, IR RS oMfef& S e, (P SIRTR TS TR

(A) 2:1 B) 1:2 C] v2:1 (D) 1:42

11. The time periods of revolution of two artificial satellites A and B are 7; and T, respectively.
The ratio of their kinetic energies E ,: E5 will be

W T3 T B) T3: T © T3 T D) T3: T}

931 G i Tz A 93t B @7 2T WFW T} R T, T, SR NSMPRA TP E,: E, TA

(A) Tﬁ Té (B) Té: Ti% (C) Tl%: Tg (D) Té: T*
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12. The escape velocity in earth is V. If the mass and radius of another planet are both doub),
that of carth, then eacape velocity for that planet will be

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

31 RS I @R IR Y, 93 W vy 9 R %
o oo ¥ Tery g R wEE LUMRUC R

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

13.

9 N 7 bW U3 Oaw (neff wrorca

a
A) 2b- = (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 s

A) 1:27 (B) 1:3 (C) 1:9 (D) 27:1

28) @ TR M TR A @7 Wy TRRE B woW I IR T B o e @M |
O WS S{S V, @ Vy A

(A) 1:27 B) 1:3 (C) 1:9 (D) 27:1
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15. The graph which represents the velocity-time dependence of a solid descending in a viscous

medium is
vcl%city velocity
(A) (B)
— tlme —> ﬂmc
Wl?:ilty velocity
(C)

I
(D)
~——» time

¢ e @1 @A e DR SNe 393 AN -y (efed o™ IR 7

gIeh) sz
] [
(A) | (B)
1T  — —> WY
sifeas u|iie b
] | E—
(C) (D)
—> Y 1T —

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 1.2 x 10°° /°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

yui 35 107 59 2BEA A 100 cm G 30 °C TWEW 67 TS ([FSNA (SSEA I 998 cm.
SourEa M oHRY GNE 1.2 x 1075 /°C TA @EHIE INIA SR T WHITAR & T Sare

I A AT 7 (INA O 2T RNICS TrormA)
(A) 100 °C (B) 127 °C (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

A P B) 2P, ) 4P, D) 20

Y1 W WA P, SR G I wE | 1} M T WP W s &

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 (C) 3 (D) 4

¥ 100 °C SIPATAR x AW A= 0 °C SIMAR y AW AR AL G 100 °C SR (x + ) AT W
6T TN | y/ x 97 T %3

(A) 1 (B) 2 C) 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

4 Cl4P, 3V)

(A) 3PV (B) 6PV | (C) 9PV (D) 12PV

¥ | I AP 93 NS T P-V forad ABCA-93 9o o SRS I N FES FIN 33
V C(4P, 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 = Aed” coafkx - % /2)

(Where symbols are conventional) the corrcsponding graphical representation is

y
T
(A) O X—> (B) 0 X —p
y
0\
(C) o© g (D} ©

101 93 e SR A6 AT
y = AeP* cos(kx - 1t /2)

(Mwﬁﬁm)ﬂ@imﬂmm

PUQYM

(€) o

-
Jafly

21. The time period and amplitude of a particle performing simple harmonic motion are Tand a
. . a
respectively. The minimum time taken by the particle to move from position a to position >

will be
r r r r
(A) P (B) a (C) 3 (D) 5

vy | 03 e e SfSTeom B oI ¢ fAwm I rmzaamawmgwm

A @ 98GR O %4

T T T
— c — —
(B) 3 (C) (D) :

(A) 3

i
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42. Standing on a swing board a boy

s oscillating. What will happen to the time period of
oscillation if he is scated on the

board?

(A} Time period will increase (B} Time period will decrcase

() Time period docs not change (D) Time period depends on the body weight
of the boy

! QW WD NR7Y §

(B) EereT™® 3™ onra

(C) (Mvid1e Sofdafds VIC L (D) weiadR I#3iba G e fada L T [£

43. The ecquation represcnting a travelling wave is given by

Y= asin(wt - kx)

Its velocity is given by

A) V=

81 G SRR O R YR T 1 @ O 6

n n
(A) n B) — (C) V2n (D) Y,

25. The velocity of sound in two monatomic gases having equal pressure but densities Py andp,
arc |} and V, respectively. If p; =4p,, then the value of ViV, will be

(A) 1:4 (B) 4:1 (C} 1:2 D) 2:1

e GF% BT p, aatpzﬂwﬁﬁmiﬁwmﬁmwmwmq«:vz.nﬁpl-_-

42
W, T YV, 9] T I3 |

A) 1:4 (B) 4:1 (C) 1:2 (D) 2: 1
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26. '::'ﬂ e%mtmm are kept at a distance of 1 A in free space. The force of repulsion between
em is ' '

(A 2:3x10°® N (B) 3-2x10°8 N (€) 4-6x10°8 N (D) 9-2x108 N
R TTERR G YR o o L A Y@ SRS 3w, oom e R om v

(A) 2.3x10°8 N (B) 3-2x10°8 N (C) 4-6x108 N (D) 9-2x10°8 N

|  of gth a carries an electron. The electrostatic potential at the
central position of the cube will be

(A) © __de N Vae py Y3e
a J3ne,a © nEoa it nEa

A) © B -3¢ L D) - 3¢
J3neya nEa nEnQ

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

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

(A) [‘E}E}m (B) [f‘g}m o [%}uz D) (E}E)W

W G BB R A= ¢yl W p @R 1, % Revahie a1 G35 [T ofdernn
E ¢ TSI (e 291 | W RTwe o 6% (enad (e I°o10ae W 2@

s L1 L1

29. A tiny charged oil drop of mass 6 x10°*} kg 1s floating standstill in a vacuum chamber due to
application of a vertical electric field 2x 10* V/m. Charge carried by the oil drop is
{g=10 ms”g}

(A) 3x10712¢C (B) 12x10712¢C (C) 3x10°14¢ (D) 12x10°14 ¢

© 31 AP T 2x10° V/m TET SRHOWR oo fEed SPEm w3 FE wiRke tonfiwy

6x 107! kg %7, Rz wifds wnuam “R9 =@ (g = 10 ms™2)

W) 3x1074C @ 12x107%Cc  (©) 3x107MC D) 12x107M
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30. }6 uF

I | 12 uF
A B
9MF‘24uF l

18 uF
With reference _to the combination of capacitors shown the equivalent capacitance C,p
between the points A and B is

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

Qo | 6 uF

18 uF

oz sl e S A & B R W00 oo wme Cp @ TH W

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

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 https://www.tripuraboard.com

A) 1Q (B) 20 () gn (mgn

31 3 Q AR 93 R TRLF (WA TR ol g I W 1 oI e R G STTe Rt At
(8T 39 | % fASTe (I AW {ATT N TACINEE T A

(A) 1Q (B) 2Q (C)%Q (DI—:-Q

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

o3| @3fs wmafibra 1 A ofeeanz o oo crm 1 @3fd AThr AR 3 o IOAﬁ‘IIW“"ﬂ
s (g | 7% (@Y @ WD @R SIS T

(A) 9:1 B) 1:9 (C) 11:1 (D) 1:11
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33. Two resistances A(24 () and B(6Q) are connected in series to a d.c, 5 io of heat
generated W, @ W will be pply. The ratio o

(A) 1:16 (B) 16: 1 (C) 4:1 D) 1:4
,.,lgitcm,qmqa'«B(ﬁﬂ@@%ﬁ@@@%mﬂmwﬂm,

ST W, - W, T3 YTy B T
A-Wp

(A} 1:16 (B) 16: 1 (C) 4:

(A) (B) —- ) Mol o) ol
nr nr

35. An clectron of mass m and charge e is accelerated by a d.c. potential difference V and then

¢ field B. The trajectory of the electron will be a circle of

36. A bar magnet is hanging freely in a mégnetic 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) 2:1 (C) V3:2 (D) 2: V3

Y| 3 W& PFF (AN (BrFFCmtd WY YR | PIIore A AW I (WF 60° SREIHA WS FSI
W 93 THHA 60° (WF 90° ST WWCS FSIN W, T, W IR W, 97 Tq°/1S T3

(A) 1:1 B) 2:1 (C) ¥3:2 (D) 2: V3
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37. Curie point is a temperature such that at this temperature

aramagne
(A} paramagnet becomes ferromagnct (B) ferromagnel becomes P et

(€) paramagnet becomes diamagnet (D) ferromagnet becomes diamagnet
AR L ST L P ape—

A RIPT® STpace s w (B) SWPTF AP TS =W

(€ "Rpee forpace o o (D) wwpre Rapie AR

et
The time when the Induced e.m.f. will be zero is
(A) 1= (B) 2s (C) 3 s v
°¥! L =2 mH TR dﬂiﬁfﬁﬁ’m t A WIAFS ATl [ = tie”t XA, ”'qqﬁwm‘““
TN R?
(A) 1s

(B) 2s (C) 3s (D) 4 g

39. When two coils of self-

inductance L each are connected in parallel, their €Quivalen;
self-inductance will be

(A) zero (B) 2L

this wave is

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

(C) infrared ray (D) ultraviolet ray

801 gofb ofpepadin urna #f5 12:5 kev. wauf 29184 a HER NS *fura o) T
(A) X-7fg (B) y-3fy
(C) G<cafes afa (D) wfSrafy afy
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11

Light rays arc travclling from de
v 3 nedium 18 double that of denger

be
w30 ol ©) 60° (D) 75°

et o e e ot o 1.
w 3 " © so* (D} 75°

¢ ;":c;:o:: ::c[ ::‘:?n::il:l::o:cm?ll.sb? #4 1'S D respectively. if they are kept in proximity, the
w 100D B) gD (C) gD (D) 40D

go! o (ICHS WAR A 45 D W 1 b ST TN MR M T, Aty NS XA

_ S
(A) 10D (B) SD (C) _SD (D) 40 D

. The foc.al lengths of a convex and a concave lens are f, and f, respectively. If their
dispcrsive powers arc uy and o, the condition that their combination will be achromatic is

f])l _{ﬂz uh (“2
(A) 0 (B) =0 D _9%_, DI 2.9 _po
hot, 2 - il

st @b Tae s 2ol A0 (PTTHA (FIFPT 79} DX f, G f, 032 ST oA BT 0BT o, TR
w, 5794, ("% «5a srafs seua s w

w "2 0 B 2.2 © 9_% _g O 2.9 o

————
_—_

H [ hH 12 fa h fa. N

48. The property which proves that light is a transverse wave is
(A) reflection (B) refraction (C) interference (D) polarization

I SR (e oo a7q (@ STz AP 3l R o ot @
(A) oo B) =R (C) e (D) wwada
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46. Which one ia the correct representation of binding energy (By ) versus atomic number (Ay)

dependence?
By By
N /T
S6 —Ay (B) 124 —» Ay
By "
- Tl
96 —>Ay

By B
N
a T t
By B
N
96 > Ay ) 96 —>Ay
47. The equivalent cnergy of 1 am.u. in MeV unit is
(A) -S1 MeV (B) 51 MeV (C) 931 MeV (D) ‘931 MeV
891 MeV 93F7F 1 a.m.u. (A P &3 g1 39
(A) S1 MeV (B) S1 Mev (C} 931 MeV (D) ‘931 MeV

48. lonization 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) 191 eV (B) 291 eV (C) 136eV (D) 1551 eV

(A) 191 eV (B) 291 eV (C) 136 eV
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49. The erroneous circuit diagram of a full-wave rectifier is shown below :

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

@ AT FMETS FH wIeE Gt =
(A) 1 (B) 2 (C) 3 (D) 4

50. +SV
R

LED (Glow = 1)

110 11°0

The equivalent logic gate represented by the circuit above 1s
(A) OR (B) AND (C}] NOR (D) NAND

Boraa foaft @ gon At (b A 3 & =
(A) OR (B) AND (C) NOR (D) NAND
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