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Full Marks : 70
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks for the questions

ALLOTMENT OF MARKS

Q. No. 1 carries 1. mark each | ; 1x8 =8
Q. No. 2 carries 2 marks each : 2x12 =24
Q. No. 3 carries 3 marks each : 3x6 =18
Q. No. 4 carries 5 marks each : 5x4 =20

Total = 70
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1. Answer any eight of the following questions : : 1x8=8
SF PR R (e wrebe T o -

(a) Name the person who arrived at the correct notion of
force in his famous laws of motion.

CR TR W o Rem Frew «ffws Rrs sahyzs @ s
WH YRS TS 3R |

(b) Which of gravitational force and weak nuclear force is
relatively more strong?

TR T WE 5 WEN o et (o I e

(c) If Z=———-, write the expression for relative

=553 wmwﬁzz-amﬁmmn

(d) Write the magnitude of the resultant of the unit vectors
j and k.

JOI® k @3 (539 PR o4 (93 TW fa |

(¢e) Which of a javelin and a rocket is not an example of
projectile?

GO (ST SF BT TI6Y OIS (FINCH! ATF S 728 2

() Except temperature, what is proportional to the
coefficient of linear expansion?

TH! AT (ARF 2R BT o IS et 2
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(g) Write the relation involving w, k and m of an oscillating
body.

I I8 GOR CFAS o, k SF m-3 ] 750! foran |

(h) What is the type of ultrasonic wave produced by a
Galton whistle?

(o5 2ZCHCA Y8 A1 W ©esiK 2T 32

() How does viscosity of a liquid change with
temperature?

THOR FMTS O Il e Sl =0 2

() At which position is velocity of a particle in simple
harmonic motion maximum?

9 *IgE AfO® AT I QO ([6! (IO SHRIFTS T ZH 2

2. (@) Check the following equation dimensionally : 2
-Wmﬁwwﬁwﬁﬁw *{ 5 T
P=F.3
OR / 911
State the number of 51gmﬁcant figures in the
following : 1+1=2
©oTS R FRAMFLO® YF SFq R et 3
() 0-009 m?

(i) 0.2560¢g cm™3

/116 [ Contd.



BIKALI COLLEGE LIBRARY
(4)

2

(b) If the rate of increase in velocity of a body is 4ms™,

what will be its retardation? Are the average speed and
instantaneous speed same? 1+1=2

I @I 9B AfHE @I @R B TR 4 ms ™2 W, (O@ WA
239 fFE '3 7 % B WF OwT S W ?

OR / T[T

A ball is thrown upward with an initial speed of
30 ms~!. What is the direction of acceleration during

the upward motion of the ball? What are its velocity
and acceleration at the highest point of its motion?

1+ Y+ 1s=2
30 ms~! 9R_PF TR 9B I e*_A WR 4o T | IR

SHR TS TR i B ¥'377 WA Twoe TWR @ W w19
IR %32

_)
(c) If A and B are two vectors making an angle 08 between
them, write the expression for their resultant vector.
What are the methods of vector addition? 1+Y2+%2=2

T A S B o101 6 (17 IR 47 K51 (55 2, PrEe 1@ (93|
SIPRIMICH o1 1 (533 (s “Tafomz & 2

OR / 11
A body is executing a uniform circular motion. Mention
any two properties of this motion. 1+1=2
@1 3@ AN JeW 1SS AT 0= W= | @} A R e o1 gy
ey 91 |
(d) Express force as the ratio of power and velocity. 2

IS FTOl HF (I3 TP Ro1ey e ems 341 |
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OR / 91

Define elastic and inelastic collision. 1+1=2

fomrr g sz Agres sge forn

(e) If the momentum of a body is given by the following
expression, find the force acting on the body att=5s: 2

T 91 TFT ST ©od AT A1 LR T, ©F @S farumle]
Jeq Q1 t =5 s © [y 341

P = (2082 + 5tj) kgms™1
OR / B%AT

Mention two examples where we practically use
torque. 1+1=2

IR TF 1 IQNS 29 T Y51 TARP RISy 1 |

(1 What is geostationary satellite? 2
PLEfee Tz 2
OR / €T

What is weightlessness? Can it be possible to have its
experience on the earth? 2

swRTel ¥ 2 +4RTce A TR Sewel AR [ I ?

(g9 Explain in brief why the raindrops are spherical in
shape. : 2
IR COIPETCAR SPoe fF oNeqreid, SYLF I 31 |

OR / &1

Which of liquid drop and bubble has more excess
pressure and why? 1+1=2

ST (BIoiE F T (S8 (FHBR Siee o1 (@R s 5% 2
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(h) “The specific heat capacity of wateris 4186 J o i

What do you mean by this statement? 2
“offRT WIeeifRFe wroigifRer 4186 Jkg 1K1’ @3 IYRRI 7@ &
@« ?

OR / 91T

A sphere of aluminium of mass 0:-047 kg at 100 °C is
dropped in water and the temperature of water rises
up to 23 °C. If the specific heat capacity of aluminium

is 0-911kJ kg~! K71, then calculate the heat lost by the
sphere. 2

100 °C T%®rs 431 0047 kg SS9 96l GEFRAANR (&9 1S
corz fiare smAR Twer 23 °C A IR oomE | ;M R
e ryiRel 0-911kJkg ! K1 =W, (SB (SIEICOIA T84

T O AR S T4
(i) State the zeroth law of thermodynamics. Draw a neat

diagram in support of the statement of the law. |
1%2+%2=2
wrefeRem e R fora 1 RiRGR mde @v1 Rz g
7 | |
OR / ST

State the first law of thermodynamics. Does it obey the
general law of conservation of energy? 1+1=2

wesfe-Rame 23w RiEAG B 3 Ridw «fes Ta™eor TyRd
SO WA BT ?

() Define mean free path of an enclosed gas. Mention two
factors on which mean free path depends.  1+(%2+2)=2

<51 SR (R oS T #1F 5@ A 1 7S [ A WS 391 71 7R
TrEd )
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OR / &A1

The r.m.s. speed of nitrogen molecule is 490 m s™! at

273 K. Calculate the r.m.s. speed of hydrogen molecule
at the same temperature. 2

273 K Twore ARG W@ T IME @ 490 msl O3
THOTS QRGCEA ST ST I5{TYe (I A1 41|

Define amplitude or frequency of an oscillatory motion
and give its unit. 1+1=2

e Sife] RBR A F=94715FF A5 TR #9100 TR 933 TEs 91 |

OR / S<[T

Mention one example each of free and forced
oscillation. Which of the following represents SHM if
a and x stand for acceleration and displacement
respectively? (Yatlo)+1=2

T SF ARSI G@bie Trzad fiu | oo fm @meea
e *RigS oifS o I a F x @ Ty 731 =T RS >pra 2

(i) a=0-7x
(i) a=-200x2
(i) a= _10x
(iv) a=100x3

Calculate the amplitude and angular frequency of the
following travelling wave in SI units : 1+1=2

oo fran e ©R00E RER = (@fFe F=o1E SI qIFS AT
9l

y(x, ) =0-003 sin (50x - 2t)

[ Contd.



BIKALI COLLEGE LIBRARY
(8)

OR / ©[7

A steel wire of length 0-72 m has a mass of
5.-0%x1073 kg. If a tension of 60 N is applied on it, then

calculate the speed of transverse waves on the wire. 2

GTE S SR vl WIF Y WY 0-72 m WF 5-0x1073 kg.

I SRTETS AWS I B 60 N =, SICIEM 2_IRS SHaZ TR6_
TS S 41 1

3. (a) Establish any one equation from the following : 3
were fran R e @bt s A8 340
(i) v=vg+at
(i) v?=v3+2ax
OR / ST

Establish a relation between linear acceleration a and
angular acceleration o. 3

3T |1 a IF (T 919 o I XS 9] FFH T 91 |
() Find out expression either for time of flight or
maximum height of an object in an inclined projection. 3

S ATHNS I8 GO TIT I I A I A TwoR R @

GO IR Sfere |
(c) State and prove the law of conservation of momentum.
1+2=3
SIS RTINS FFAch! Tl 2w w41 |
OR / ©3{T
State and prove work-energy theorem. 3
ST Sacht AR e < |
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(d) State Pascal’s law. Find out the force F, acting on the
large piston of a hydraulic press if the force on the
small piston is Fj. - 1+2=3

“lICFeR SJaco! 11 | b1 3G’ (ormy 31 (B aamsl 91 99
I Fy =8, T (R0 9@ 6 Fy [Rdfa 99

OR / 911

The density of the atmosphere at sea level is
1-29 kgm™3, If it is considered to be constant,

calculate the height of the atmosphere. Given, 1 atm
pressure at sea level is 1-013 x10° Pa. _ 3

A5 oPe IHYEE T9Y 1-29 kg m ™S, WM @ T H7F F @
=, IPNGTT Twel A T | T WKy, R PS 1 atm B A
1-013 x10° Pa.

(e) Defining coefficient of volume expansion, show that
it is equal to three times the coefficient of linear
expansion. 1+2=3

RO PR BNFY W U orged @ F O AART QIR
e | '

OR / 911
Defining coefficient of surface expansion, show that

it is equal to two times the coéefficient of linear
expansion. 1+2=3

CFR 2PN BRI e (Y81 (@ T (7 ePTR BT {23t |
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() Show that in an isothermal process, the amount of
work done is

W =uRT lnzz—
Vi 3

7S (A SRR ARFATS ™o 91 I o 27

W =uRT In 22
Vi

OR / 91

Show that in an adiabatic process, the amount of work
done is

w = BR(T1 —T5)
ol 3

(TS (@ FROIAN AFAS 7= T4 IR ARA 2
RR(Ty - T5)
A-1

OR / G471

W =

Give the interpretation of temperature with the help
of kinetic theory. What do you mean by degrees of
freedom? 2+1=3

sfoga ol Tavem Imm i 1 o7 T Iferea 76 g 2

4. (@) Find the magnitude of the resultant of two vectors

A and B in terms of their magnitudes and the angle
® between them. Obtain the condition for maximum
and minimum values of the resultant vector. 3+(1+1)=5

A % B 539 701 o (53R NN (S 0N WA S Pried Wow
mqeawwwnﬁﬁﬁa@wmrﬁamw
HIF AN 'Y, el w4
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OR / &A1

Deduce an expression for centripetal acceleration (a,)
as given below : , S

RS UT FI9 (a ) I dFPRIM Tore AR wex s 3941 -

a _v2
c=—
r

(b) State and prove the principle of conservation of
mechanical energy. 1+4=5

TiEe ST THIMeToR Aot FR amer a1 |

'OR / &2l

What do you mean by conservative force? Derive an

expression for the potential energy of a spring. 1+4=5
FHAE 39 e & w2 qoE Reey Biefes awrRitt Ry
911

(c) State and prove Bernoulli’s theorem or principle. 1+4=3

e Soremmacor R e 1 1

OR / ©{1

What is viscosity of liquid? Define coefficient of

viscosity and mention its unit. Write Stokes’ law in its

mathematical form and define terminal velocity.
1%2+1%+%+%+1=5

Y] Aol 7 AEel QN W UF R 93T g1 BIg
SAch! A Fere fat S =8 (ere vige o
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(d) Define latent heat of fusion and latent heat of
vaporisation. Draw a neat diagram showing the
relationship between heat supplied to a piece of ice of
unit mass and its rise of temperature during change of
state from ice to steam. 1%a+1%+2=5

SR T Ol W ATASITT A ©ier K@ il | 97 ST G5l
TS T B FR AFS TG A Al AT (R 1 A
280S A 9 O W Tl I WeR Tord (iR afb eI
foq =P 341 | |

OR / 9<{1

Write short notes on any two of the following : 2%2x2=5
oo frrTgRd R (PIAT 7O 89S B (BR fea

(i) Escape velocity
TR 9

(i) Simple pendulum
RE G RAGEEY

(iii) Carnot engine

16 Zfem

(iv) Beats
S Eias|

(v} Capillarity
(el

(vi) Resonance '

b Qi

* %k %
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