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PHYSICS

( Theory )

Full Marks : 70
Pass Marks : 21

Time : 3 hours
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. The figures in the margin indicate full marks for the questions
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ALLOTMENT OF MARKS

. 1 carries 1 mark each

. 2 carries 2 marks each

. 8 carries 3 marks each

4 carries 5 marks each

1x8 = 8
2x12 = 24
3x6 = 18
5x4 = 20
Total = 70
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1. Answer any eight of the following questions : 1%x8=8

e enpTyed R (@Il e Bae firy

ﬂ - Name the person who arrived at the correct notion of
force in his famous laws of motion.

1% s 1y o ﬁmﬁ@ﬂﬂﬁiﬁﬂ?ﬁiﬁ?mw@wm
WG NG TS (2fRe |

" e B, .
\(b) \ Which of gravitational force and weak nuclear force is
relatively more strong?

T 96 W [Jo PN T Reqe @k 9@ wefFeed

g =fe=e 2
A2R1/3
~(9/ i -7 = 33 write the expression for relative
AZ
error —.
Z

25 1/3
trﬁZ=AB , SCoRES @b ﬁqmmﬂfﬁzﬁrﬁml

fdd/W rite the magnitude of the resultant of the unit vectors
Jj and K.
JF k G3F (T3 O FF (S399 i A4

€) Which of a javelin and a rocket is not an example of
projectile?

g (Gl SF GOl (P09 OoT® (FHB! ArFord Twzds 9= 2

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

THeel A% (A4 PR BT 2 OTCS AR 2
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(g) Write the relation involving , k and m of an oscillating
.. ihody.

T I8 WOIA CFTS o, k @ m-3 IEQ FIACH! {120 )

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

(1B =ZCHCal Y8 1 e wazo A 6 2

Mow does viscosity of a liquid change with
temperature?

THONR F9TC ©Ieq ATl [T e 2 ?

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

Ao oI9S Sfe® 41 911 WO (391 (FICH TAZS FHH 2F 2

_2: (@) Check the following equation dimensionally : 2
e ROReR 241 ©o14 PR TSIPTS] Al 41
P=F.7
OR / 941

State the number of significant figures in the
following : - L -

oS Tl RIS MNYF TFF 3R [Whol 41
(i) 0-009 m*

(i) 0-2560g cm™>
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b) 1f the rate of increase in velocity of a body 18 4ms °,

what will be its retardation? Are the average speed and
instantaneous speed same? 1+1=2
1 o @b SfNE a@a @ 3z 4 ms ™2 7, (903 LTI
TEa9 e 237 o6 Bl wiw Cesas v a2

OR / 941

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+Y2+Y2=2

30 ms~! JRRT TRE Wbl I eoRtE WR ORI 2 | IE0H

SHEA T@re TR i & 2777 A Twere W @5 WE %9
ERIEEER:

—> —>
) If A and B are two vectors making an angle 6 between
them, write the expression for their resultant vector.
What are the methods of vector addition? 1+%2+Y%=2

M A WF B 79°[ 6 (I IR 41 51 (93 W, FiEes 79 53R
AR o4 | (o33 (o iz & & 2

OR / 9341

A body is executing a uniform circular motion. Mention
any two properties of this motion. 1+1=2

ab1 4 N g3 o N 02 ey | @2 Ay R @I o IR
T 2491 |

w Express force as the ratio of power and velocity. .49

™

A

D "G G (A9 SIS BECe 2 | 01 S
>

\

\
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OR / 941

Define elastic and inelastic collision. 1+1=2

TR e SRfeTeE eEareq ke @ |

(e) If the momentum of a body is given by the following
L~ expression, find the force acting on the boavatt=o87 ' 2

3ft b1 9T SRS T APPRIFE AR LA W, O S0 e
3E9 AN t =5 s © [T 341

D 27 = -1
P = (20t“i + 5tj) kgms

OR / ¥4I

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

oI 5% A1 IS AN T [0l IS TR TCHY 41 |

M What is geostationary satellite? “
$LEfeT o < 2
OR / 9<4]

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

SISl & 2 RATe A A Sfowse! 1] [ TG 2

[ Explain in brief why the raindrops are spherical in
shape. .

R PR SRS e (oITeTe, SR <01 341 |
OR / Sl

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

S99 Bl F I foese (@R Sfefte o7 (dfr e 5 2
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, ~1vr—1 »
\ﬂ)/ “The specific heat capacity of water is 4186 J Kg e
What do you mean by this statement?

Cony wieeire el 4186 kg K1, (3 FAEEd A4 1@
SR,

2.

OR / 24|

A sphere of aluminium of mass 0-047 kg at 100 °C 1is
dropped in water and the temperature of water rises
up to 23 °C. If the specific heat capacity of aluminium

is0-911kJ kg ' K™} then calculate the heat lost by the
sphere. 2

100 °C T¥ere 431 0047 kg ©I9 bl NN (e MAre
¢z frre N S 23 °C (& @ e | I @eRiEEEE
weeifEe OegfRel 0-911kJ kg™ K1 =, (SC3 (SEFCOIE T8

91 o[ AR S 97 |

)~ State the zeroth law of thermodynamics. Draw a neat
diagram in support of the statement of the law.
172+%2=2

wesfefers oy R[igedr for 1 Riddr smdae qor g g
i |
OR / S3AT

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

wrolsife-Reama 29w R o1 @3 Ridw «feq wsaeror MR
TR BCeTes 2

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

B! STF (R 5P Y& *I RN T 1 975 & 219 7 51 751 v
TEy 391 |
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OR / %41

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. J.

278 K THOe ARGEH W@ oG #fA (@5 490 msl, @@
THEI® BRGCGA TYF T 91 (391 SIe11 F41 |

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

e o B 1 F=2ANIFE 5% T #1910e 2T1 959 Seae 941 |

OR / 947

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? (72+72)+1=2
TC T IS F=771 GrIbis Tz fudll | wote i @Meoia
391 #RIgE 9IS PR A;M a E x @ T 99 F [pifs spm 2

{t}iia=0-7x

(i) a=-200x2
(iii) a=-10x
(iv) a=100x>

() Calculate the amplitude and angular frequency of the

following travelling wave in SI units : 1+1=2
wore fran S2eN SR RGN (@9 =01 SI 93T 59
4l :

Y(x, t)=0-003 sin (50x - 21)
i {L7
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OR / ©<41

A " stesl ‘wire -of .length 0.72 pyodas: & (IBEeS of
5.0x107° kg. If a tension of 60 N is applied on it, then

calculate the speed of transverse waves Ol the wire. 2
: -3
ol N ST O WF ©q Gy 0.72 m F 5:0%10 kg.
I SIS A 39 5 60 Nz, SHoe Az S w9l
whe N9 91 |
S

3. .,Caj/ Establish any one equation from the following :
were il R Il @bt AP AT 41

('l) U= Up + at

(i) v? = vj +2ax
OR / 924

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

2aR 99 a ST (T 999 o F Wer® o1 FFH FIoT 91 |

\jo)/Find out expression either for time of flight or
maximum height of an object in an inclined projection. 3

WO ACFOS I8 GO TSI FIE Il FAre 91 I Twe /I
GO 2RI Tfered |

sz"/ State and prove the law of conservation of momentum.
1+2=3

SR SO Aol I erqiey 354y |
OR / 99

State and prove work-energy theorem. 3

Frf-*feq Aot felfQ eme v |
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\.ﬂ/ 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. 14+2=3

ATCFe STAch! foran | b1 2RY o (ereq s PrRechre e s 99
3t 7y 2, ©Ieq R0 )@ 99 F, ey w41

OR / 9241

The density of the atmosphere at sea level is
1.29 kgm™. 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

A9 PS NG g 129 kg m ™3, I @2 e 79 I 4@

2, IRNSAI SHS! A F91 | 1 H{ICR, A€ 4RO 1 atm B B
1-013 x10° Pa.

\Mfinmg coefficient of volume expansion, show that
it is equal to three times the coefficient of linear

expansion. 1+2=3

e PR BURF K& U e @ T 2R BN
fofesd |

OR / 9341

Defining coefficient of surface expansion, show that
it is equal to two times the coefficient of linear

expansion. 1+2=3

CFq 2PTRE GNP TR i (rea (1R Ordy 2Pt SRR (3 |
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"' | nt of
\/Q?‘ Show that in an isothermal process, the amou

work done 1s

W = uRT In 2

OR / =41

Show that in an adiabatic process, the amount of work

done 1s

w - PR(T1 —To)
%1 3

(67T (7 FEOIAN A e T PR AR

uR (17 —15)
A —1

W =

OR / 99l

Give the interpretation of temperature with the help
of kinetic theory. What do you mean by degrees of

freedom? 2+1=3

fsogy fofes Twwom = fra | Fog @ I i 3@ 2

4 Mmd the magnitude of the resultant of two vectors

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

A W% B (931 TR 73 (93 T4 (931 PR T A e e
@19 69 SRS &AM 41 | fF TES (SFq (B Ad (9T AW A
o T 273, e ¥ |
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OR / &gy

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

HSTIRUP GV (@) 1 AP Gors firyg weq fidfy @41 -

U, =

r

ij State and prove the principle of conservation of
mechanical energy. 1+4=5

Qi *fes THMETeR Aot iR ame $4r

OR / &A1

What do you mean by conservative force? Derive an

expression for the potential energy of a spring. 1+4=3
THME I Jerce ¢ @2 9o ey Bfoiies aerRp [T
91

\(/aétate and prove Bernoulli’s theorem or principle. 1+4=5
Fieffera Topemrc! forfQ eme s

OR / R

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%+]1%+%+%+1=5

wqed Tl @7 S QP M WF W 939 o | ey
a1 onfafee e forar o endi o sige fie |

/116 ' | Contd.



(12 )

)4d] 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%+ 1v2+2=5

T AN O S AN Ay wior e Bdl | G@F 99 GGFA

TIC O A IR A4S qqwHpar aifey qreona “fdade 020z | Ao }
RST SN I O W Tl 3o e e (gt af AFREA
Qw7 w41 o

OR / 241

Write short notes on any two of the following : 2%x2=5
oot TP R @I (R o/ 55 Gt forr -

() Escape velocity
REIEC NS

(1) Simple pendulum
A T

(iv) Beats
oy |

(v) Capillarity
el

(Vi) Resonance

e
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