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PHYSICS

Full Marks - 70
Pass Marks - 21

Time : 3 hours

The figures in the margin indicate full maris Jor the questions

Give the answers of Part-A in the OMR Answer-Sheet Pprovided,

ALLOTMENT OF MARKS

Part—A
Q. Nos. 1 to 35 carry 1 mark each : Ix35 = 35
Part—pB
Q. Nos. 36 to 45 Carry 2 marks each
(any five out of ten) ¢ 2x5 = 10
Q. Nos. 46 to 55 carries 3 marks each
(any five oyt of ten) 3x5 = 15
Q. Nos. 56 to 59 carry 5 marks each
(any two out of four) Sx2 = 10
Total = 70
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PART—A

Choose the correct answer : 1x35=35

T TeqCl AR e -
T GEFh (@R 7S ¢

1. Among the following forces, which one is the strongest
force?

oS il oPTRs foese (@Reb! 961 SibiRets e 2
e wslr ow @ 1M Reaee *feaat 2

(a) Gravitational force (b) Weak force

TR IREECH
TP T IREEC!

(c) Electromagnetic force (d) Nuclear force
Rpadr 391 e <=
Repepast 3@ e <=

2. Optical fibre is based on which of the following?
TP FIRAN o (PO o fofs SR CoUN 9 = 2
SfGFITE PR e @i Son ofs 9 2% 79 = 9

(a) Total internal reflection (b) Refraction

7 SRSt 2ifrere 2if STl
e BrerERIe 2ifeRer 2Af SR
(c) Diffraction (d) Polarization
sicn MEEICEl
RS MEEiCT

3. The dimensional formula for angular momentym ig
ST SR TARETP TACh! B9
P SqCACoR AR A 2@

(@) [ML?T]
(c) [M~L71T72]

(b) [ML?T™Y
(d) [ML T
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4. How many significant figures are there in the
number 0-008?

0-008 *RYMbrS Sefe w53 frery g 2
0-008 kunfce Ffs el o ICR 2
(a) 1 (b) 3 (c) 4 d) 2

S. Which among the following quantities has unit but
no dimensions?

SO (PCO! AR G eg B Ty 772 2
e @R 3Rty g3 wics fg T CEY,
(a) Angle (b) Strain
k| e
I e
(c) Relative velocity (d) Relative density
AR o SRR Ty
i @ SR qTg
6. A vernier caliper is used to measure the lengths to an
accuracy of

(T R TR N SRR SRS a2

T AR &) 9 991 %l SR e wawm =

@ 107'm () 102m (¢ 10°%m (d) 104 m
7. What does the slope of velocity-time graph represent?

(RO (149 BIeeT 1 gz ?

(AT (&74-99 BT e I (@RI 2

(a) Acceleration (b) Displacement

Rkl A9
{99 BRI
(c) Speed (d) Force
e REl
S EEl
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8. What will be the net displacement of a car in going from
A to B, which are 160 m apart, and then back to A?

M 9% A-F *Rl B, AR 160 m 7S wrfyrs, ta oo A
IRge o 3 R 232 e e AT

<> oM A-97 (F B, @ % 160 m m'mﬁ@, 8 T SIRE
A-CS R TP (Wb TR FS I ?

(@) Zero/ /=m0
(c) 480 m

(b) 320 m

(d) 160.m

9. If (3{ ~2j+2k)- (21 - xj+3K) = 12, then the value of x is
3 (31 -2+ 2K)- (21 - xj+3K) = - 12, cotm X9 N B'g
M (87 - 2]+ 28): (2 - x]+ 38) = ~12, R -4 7 2

(a) 6 (b) 12 (c) -6 @ -12
10. The vectors Z and § are parallel if
(39 A 9% B WA 21 Wz
(537 A 432 B TR =3 I
(a) JAxB|=0 (b) |AxB|=1
- o>
(c) A-B=1 (d) A4.-B=0

11. Which of the following quantities is a vector ,
quantity?
SO (ICH! M BT (S8 A 2 v

fare @m At @I (o2 T 2
(a) Density (b) Power
9 el
e el
(c) Energy (d) Momentum
& Sl
=& CLleR
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12. Which one of the following is known as law of inertia?
T (IO TFO T J&TR ?
Rare @i wwor @ @R 2
(a) Newton’s first law of motion
HOoT aIfSq 21%¥ 3
e afex 2w o
(b) Newton’s second law of motion
fRes sifes 2@ @
(c) Newton’s third law of motion
et o= 98w 7
(d) Law of conservation of momentum
O RIFI 3]G
SRR T 54

13. How many dynes are equal to one newton?
¢ 457 R oizes s 92
3 TNEB F© TR ST 1 ?
(2) 10° (b) 10° () 10% d) 10°
14. The unit of which one of the following is same as the unit
of impulse? ) o ‘
o (IR GFF Jo7] ST PP IR ?
e @mit 9F I TS SR W 2

(a) Energy (b) Linear momentum
S (AR =3
e R SRR
(c) Velocity (d) Power
QA |
i el
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15. If the external force on a body is zero, then which of the
following is zero?

T T DR @S R 1 IRRE 1 0 W, (o08 Tow CRIRICO % T3 7
ﬂﬁwﬁw%ﬂ@ﬁmwmw*ﬁ@,wﬁm Sl

A7 |
(a) Speed (b) Velocity
wfe @9
TS @
(c) Displacement (d) Acceleration
A9 w4
LEL| B

16. The rotational energy of the earth is approximately
*RAT g7 A1 ' 4™

AT g =& 2em 2™
(2) 109J (b) 10'%J
(c) 10%°J @ 10%J

17. Which of the following is non-conservative force?

o] (PICH! SPIERFS 35 2

e D SPikaRre 99 2

(a) Gravitational force (b) Electrostatic force
TZR T s @
T 7 T @

(c) Magnetic force (d) Force of friction
TP @ 39
PIP T4 1 =

18. Which of the following is not the unit of energy?
o] (o] T 9T T ?
e @t *feq 97 T ?
() joule B kWh ) &V (4) way
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19. In inelastic collision

SRSFIT Sqroe
RASEIF SRS
(a) only momentum is conserved
(P ST FKSPS =
(P99 S| TS =
(b) only KE is conserved
@99 S siafre
I oS e =
(c) both momentum and KE are conserved
IR WF ST GrADiR HKAfre =
IR @R MfefeE KR AEre =
(d) neither momentum nor KE is conserved
IR W S TR TS W=y
SR G e bR e =
20. What is the analogue of mass in rotational motion?
TfT® S99 et AR 0! ? |
T Sea Seggiet A i 2
(a) Torque (b) Angular momentum
o S ST
5 SILC AL
(c) Moment of inertia (d) Kinetic energy
T GRS “ sfefe
TS NS sifofe
21. Which conservation law leads to Kepler’s second law?
CPIRCH! T A o1 (FeETd S o5 comran T 2
I TR 5@ (TP (AT A0 3 sfrew) TW 2
(a) Linear momentum (b) Energy
(R s e
R TR e
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() Angular momentum (d) Mass
T S35 =
o a3t g

22. The gravitational force between two bodies is

JRI R R R G

LR RIS ER LR R

(a) conservative (b) non-conservative
T SRR
BT SR

(c) attractive (d) repulsive
RIs2 ] R
e RS

23. Which of the following materials has the maximum

elasticity?

e (FCHl MY RfSTrre wbikeis @R 2

are @R mrs &gl S @M 2

(a) Wood (b) Steel (c) Glass (d) I;on
S0 S a1 ¢l
W Eggi A TR

24. Which of the following has no dimensions?

T (FICBR Tl F1%.?
A @ELT I (27

(a) Longitudinal stress

Sl afSoiel
SeCT AfSeTe
(b) Poisson’s ratio

4R ST
A - ST
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() Young’s modulus of elasticity
Rfegrrer Tes g
fefegriror Te-97 @e

(d) Bulk modulus of elasticity
efegrrren sme g
RRfSTerror e g%

25. If h is height, p is density and g is acceleration due to
gravity, then the pressure P in liquid is
T h T, p TR AF g MIRRIE F99 2, (303 S0 B PR’S

M h e, p TAg GR g NYRFAIF T3 20, I ©F= 59 PR

@ P=hpg (o) P=2L (¢ P=P9 (g p-P
h 0 .

26. The density of water is1 gcm™3. The density inkgm ™3 is
AN 9% 1 gem ™3 2w, kgm 3 © Wy 27

S ¥9 1 gem ™3 5|, kgm‘3 (O 9% [
1

(a) 1000 (b) 10 (c) 100 (d 1000

27. For a liquid, which does not wet the glass, the angle of

contact is
I AR @RI o9 WS IR o 2]

JIOCT CSHICS 1 A O M =opfce 23

(a) less than 90° (b) more than 90°
90° ©F I 90° ©F @R
90° (YT I 90° (¥ @
(c) O° (d) None of the above
@[T GbIe T
ToER oS T
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28. Which of the following is the unit of coefficient of viscosity?
- OFR (FINCH! TS BN qFF ? :
e @mb STHel SINE 9 ?

(@ m?s! (b)) kgm™s? (9 Nm™?s (d Nms™

29. Which of the following has the greatest coefficient of

viscosity?

o (PGB STTHe! BT biRecs @R ?

RS (@A el SI% TR @M ?

(a) Water (b) Glycerine
o[t famfRa
e fapmiRa

(c) Blood (d) Honey
o% | ¢
T WY

30. The unit of thermal conductivity is
o #fROR ¢ T
O ARRAIRER = ZeeTl

(@ Wm~Kk™! (b)) JK' (¢ WmK (d JK

31. The thermal conductivity of brass is
foroerg O oifIAIRer 2’9
forecerq o1l AR e

(a) 59 (b) 109 (c) 212 (d) 300
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32. During an adiabatic process, the specific heat of gas is
SR AfEFre (o e oot g
TPRAR SfFACS MOR WCARRE 1 2oy
(a) zero (b) positive
0 . G
kg - AL
(c) negative - (d) infinity
YIS ' S
4TS =T

33. The degree of freedom for an ideal monatomic gas
molecule is |

% AR (oMY S9F ¥oq Tl T
&F ATENRE ST S FoF T LA
(@) 3 (b) 5 (© 7 d) 9
34. The unit of spring constant is
ek 5779 939 27
ok FR T A
(@ Nm ® Nm? (9 Nm™ (d) Nm™3
35. The speed of sound will be greatest in
] TS HRes QR =
TR TS AT QM =]
(@) air (b) water
IS TS
R ’ K|
(c) metal (d) helium gas
4o e (e
e T amret
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PART—B

Answer any five of the following questions : | | " 2x5=10
o 2RPrpRd R e SivbR Tes 3R
e eraf| @ @ e Tew we -

36. Check whether the equation mgh = %mu2 is dimensionally

correct or not. Here, the symbols have their usual

meamngs
mgh..—mu2 FRFIRET VPO T & T oA ‘33n-
WWWWWW|

mgh=—2—mv2 HRaf’ MEFeRy wa 91 8T AW IW@ | 940w
IRTS ALFOS AGABA Y I FAR |

37. A constant retarding force of 50 N is applied to a body of .
mass 20 kg moving initially with a speed of 15 ms~!. How

much time does the body take to stop? ‘

o7 O 15 ms~! @ 7 WS 71 20 kg TH T BHRF 8°Fe 50 N
Rq TR G TR 0 TR SRCR | FEUBICA CF TRCET Rt ST 7' 9
e 7 15 ms~! (S o wRE ¥ 9 20 kg SR I\ iy
50 N fox e <<l TR 3 e TR | T IR T IS oy

1 ?

38. Two bodies of masses m; and m, have same kinetic
energies. What is the ratio of their momentums?

mlwmwﬁmma@|ﬁﬁmmuw—w

¥37?
my aaamamiﬁmﬂﬁmﬁ‘@mnm@ﬁammwﬁw

27?
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39. F1nd the scalar and vector - products of two véctors
(31—5]+4k) and b (21—J+3k)

@‘I S d =(31-5]+4k) 9% b = (27 - J+3k)w R W I
ofRee Bfevear | -
- ~ ~ = A A - S .
7% (] d = (30 -5 +4k) &R b = (21 - j+3k) 97 TR =% (I
ofFeFe e T | . al |
40. Establish a relation between escape velocity (ve) and orbital
velocity (v,).
TR (91 (v,) IF TR (39 (vo)awmww u
I (9 (V) GR T @ (U,) 97 0 7TH T I |
41. Why are springs generally made of steel and not of copper?

Explain.
mmrﬁmﬁzimwmiﬂwmvmwn

Myraers: Reafl @ TolTe el I 2, ORI ey 1 7 [0 Fe |
42. Draw a graph of coefficient of volume expansion of copper

as a function of temperature.
e T FR0KCe] ©INE SIS 2P QI ¢ S |

MWWWWWWWWW|
If the heartbeat of a person is 60 per minute, then find the
heartbeat frequency and time period. : 1+1=2
I MWQ@I@“’I‘W&“}WGOWN, (o® TeNes
o FORIE TIF o TS|

I gem TR TePee =T afs RAE 60«@,1@5&%@
o TS G SR A A |

44. Calculate the length of seconds pendulum, assuming g to

be9 8 ms 2
g9TN9-8 ms™ 2qﬁmmqtﬁMﬂWW|

g-q N 9- .8 ms~2 473 GIMH CIS I O A I |

45. Write the displacement relation in a progressive wave.

2SR SRS IR 2P T L
oIS I SRR PRI e |

43.

/83 ' [ Contd.



( 14 )

Answer any five of the following questions : : 3x5=15
TIPS R Pl AoR T FRA |
e el @ e Aivba Ter e

46. Define coefficient of friction, p. If p= :/%’ then find the
angle of friction between two bodies in contact. 1+2=3
T QIF u-3 ke ) zxﬁ'u=71_§, (OTZ *To{ eopfs 4t o
T T R (P A Sfere | |
T QU -9 KR WS | I M=;/-1—-'3" SR AR Ao A

&I o I (IR N Refg 3:ean 1

47. Define moment of inertia and radius of gyration. What is
the physical significance of moment of inertia? 2+1=3

TS T AF Yol JPTIET @ | e e (ST oot R o
TG ENE R Y JRICEE TR WIS | TG TN (ST O] i 2

48. Show that the rate of change of angular momentum of a
particle is equal to the torque acting on it.

(ST @ @B FIR @R T a1 56T AT FIER T AH |l
(P ST ARTSTT I |
(e (@ ¢ PR Tora R T Sk A I B oo geny
(FIfIF SRR ARSI AT |

49. Define (a) Hooke’s law, (b) Young’s modulus and (c) Poisson’s
ratio. 1+1+1=3
@l fiil—(a) T 7, (b) TWET BIF 1% () *RER wpore |
e Me—(a) TF-97 E, (b) -7 g% ¢R (c) FPH-«g TS |

50. Derive Stokes’ law by dimensional analysis,
e RomeR SRS 8'9ed A Shiey |
T R ARICT BR-<93 afs Refy 3 |
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51. Show that the coefficient of area expans'ibn | of a

rectangular sheet of solid is twice its coefficient of linéar
expansion. ‘ '

CEA @ IR LT B ARORPR ooy (wa ePTRY BT O (AR
oPTIRE BN T3 | |
(I8 (T G IR MY SRORT “licex g oIRGB TE OF ART
PTR GICHR F2BT | L
52. Define time period, frequency and phase of a particle
executing SHM. = - 1+1+1=3
e oRfigE S IR G AP DR R, FeEIE WE IR A

foam | |
R *RfIgCS S T I I R, F=omrs qr PR IR 718 |

53. A body oscillates with SHM according to the.equation
(in SI units) x=500s(2nt+%). At t=1.5 s, calculate the

(a)_ isplacemen f, (b) speed and (c) acceleration of the body.

, 1+1+1=3
<51 78 @S T Rl R TS oSS S (SI 9F) :
x= 5003(2nt+%)'

Wﬁ‘ﬁ o]qt=1-5 SMWW (a) 39, (b) & =IF (c) T
Sfnedr |
a3 78 s (reT TN SFRA RigS oifecs AR (SI «FF) :

| x=Scos(2nt+-L—t)

S (¥cF t=1-5 s TEA °F T (a) A, (b) FS & (c) w1 el

A L
54. Show mathematically how beats are formed due to

superposition of two sound waves.

1 7 TR ARAT FTO (TR =i R 2, MSF fafecs

&l |
%ﬂwmwﬁoﬂmw@m TR R W, M omafece
1S |
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55. Draw the first three harmonics of standing waves in a pipe
closed at one end.

3 7% o 8 X &y T e i1 et wiE B ol |
o MY I A T B 26 B S AW oA et wiw By

S |

Answer any two of the following questions : 5x2=10

oo 2ppTRd R e o Tee [ -

e erelfr (@ I o Teq W8 :

56. State and prove Newton’s second law of motion. Discuss
some important points about the second law. 3+2=5
et of Rawe fRow @l Bk e <911 RS8R e <1 Regw
Tl A AT I |
vt ofe Rars o sl ficy amd w1 BeW @ (¥F IR
TGl I A FC |

57. State and explain Kepler’s three laws of planetary motion.
@RS &7 o FofG1 5@ TR amm i)

oA 212 oifex oG o feres 3 e |

58. Derive the expression for pressure of an ideal gas enclosed
in a container. From this, discuss the kinetic interpretation

of temperature. 3+2=5
1 TS SR (I S (51 Do 2P SIS | O ol TR
sifsfefes = Seaw 9 |
43T AIa ST I S SO Bl 2P el I 1 O/ (e
Taror STSfSRee ARET TGN FCA |

59. What is an adiabatic process? Obtain the adiabatic
equation for a perfect gas from the first law of
thermodynamics. What is cyclic process? 143+1=5
TR eifer R 2 SPIORBINT 29w o7@g <[ 9o (T (PSR
o3 FRRFReIH! Sfereal | 5@ eifdry f 9
AR o B2 SETRSTR 29w @ (3@ W e
SPIE® afFaR TReRat N 5@ @y afem R e

* % %k
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