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PHYSICS

( Theory )

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 -
Siob Ted A

1x8=8
woq epepigzd e

(a) Fill up the blank :
N 7% o F ¢

A screw gauge and al SPherometer can be used to
measure lengths 28 I€SS as to - m.

(b) How many significant figures are there in the
number 0-002308?

0-002308 HCHTS AL T Ry weg o

(c) In the case of negative acceleration, which of initial
velocity and final velocity is greater?

HOF TIPS S (35 TE S @07 Ree cwmgdt wieq 0

(d) If the resultant of i and :f has magnitude 2, then
what is the angle made by the resultant with }?

A | wE jq AEE TH V2 D, (TR TED I e R @
Teom FRR?

(e) Name the projectile motion in which range does not
depend on initial velocity.

CRRY 20welR 7Y B TR RER S @R Re Féd 79 |

(fl What fraction of coefficient of superficial expansion
becomes equal to coefficient of volume expansion?

CFE PR QN TP S SRTee] AR RN TN 2
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(3)

(g) What is the SI unit of scalar product of the vector

(h)

(i)

0)

2. (a)

/134

quantities—force and velocity?
T B (51— TH1 ($39 PR (@R TR SI 9FF /2

At what position, velocity of a particle executing simple
harmonic motion will pe maximum?

(ITCH! FS 3199 *fiqes sifds o 3 @BR (@91 74MeF 279

State Boltzmann’s 1aw of equipartition of energy.

Wwﬁawa’mmw|

When does resonance occur?

ST (e i =g o

Draw the position-time graph of an object moving
with (i) positive velocity and (i) negative velocity. 1+1=2

(1) € QO TF (1) e @I S I @I 9B 3\
B39 (o7 S |
Or / 931

The position of an object moving along x-axis is
given by x =8-5+2.5¢2, Calculate its average velocity

between t=0sand t=2-0s.

x-F e ofs ¥4 9B /I ¥W x=8-5+2-5¢2 e
TR t=0s IF t=2-0s T0 fooge J[OBR TS @1 A=

91
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(4)
equality of vectors? If A is

vector which is equal to 3 A.
en draw 2 1120

(b) What do you mean by

a vector, th

mmgﬁzﬂﬁ*{w?“ﬁﬁ“ﬂmfﬁqﬂ,maﬁam
-

Qb1 (37 S |
Or / 9991
w that rang¢ of an inclined projectile 1is

n below. From the expression, show
f vertically projected body

You kno ’
expressed as give
that the range in cas€ o

1S Z€ero :
u% sin26

g

where the symbols have their usual meanings.
O S (4SS AT B[ were e wea o T = |
v oerARE @l (r9edl @ T evwers ofey TEOR RER
Sl
R= v sin?26,,
g

s Pz e Y JHIR |

(c) Aristotelian law of motion may be stated as—
“An external force is required to keep a body in
motion”. Explain whether there is any flaw in it. 2
<f@'T fS-Ree @b G 3’1 o W@ WL
R sEre AR M = ewew 1 e R R
SRR, 41 1
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(5)

Or / =%
It is well-known to us that Newton’s second law of
motion is stated mathematically as given below :
F =kma
Define k and also 1 newton force from it.
Il A FCN @1 snfafeesia TR sfe-fEms fBRtw mzm
SeTe iR WA 2™ T 7y

F =kma

ke 3 vk R ST B o 1 fyehe e e

1+1=2

(d) An object of mass 1 g falling from a height 1 km hits
the ground with a speed of 50 m s~!. Calculate the

change in kinetic energy. 2
1 g 533 961 98 1 km Twer =1 50 m s~ ! Ffed «fR sz =
AR 1 S *FE3 “fRad s =y 1 .
Or / |31
Express power as the product of force and velocity.
TFACIE Jo SIF (35 2[@7Fe f2piet 2Fr 41 |
(e) Define a rigid body and centre of mass of a rigid bod}'l. o

G 7 IF OBl Y6 I8q ©F (FHQ ALH il |
Or / 41

A body is on y-axis, at a distance r from the origin.
If a force F acts on the body along a direction making
an angle 6 with the axis, then write the magnitude
of moment of force acting on the body and its

dimensional formula. 1+1=2
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qmﬂy_ms{aﬁwﬁwr‘ﬁwwwﬁqﬁﬁﬁmm
@mmmemqmﬁmm,mwﬁﬂemﬁw
WWWWWWWWM

the blanks with the words ‘geostationary

il .
() Fill wup d ‘polar satellites’ : Vox4=2

satellites’ an
(i) INSAT group of satellites are ,

(i) ___ are used for environmental studies.
(iii) ___ revolve at 35800 km height.
fiv) __ are used for telecommunication.
5-refos B I AW B X ora were frm @ R
R

(i) INSAT AR TR A ____ |

(i) e S 0 T9ER 790 W

(iti) 35800 km Twere Al «ifigw 33 |
(iv) T IS W I )
Or / 91

If the kinetic and potential energies of an orbiting
satellite of mass 1 g are as given below, then find

the total energy of an orbiting satellite of mass m: 2
E = GMg and PE = - GMg
2(Rg +h) (Rg + h)

FHO 4T Ghl 1 g O Soprgg oife +fe e B *f% 1 7 e
B T WA W, (9@ m T Toz BHR P e feft w9

GM GM
KE=—FE g pPE=-—02F
2(Rg +h) (Rg + h)
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(g)

(h)

(1)

/134

(7))

Calculate the pressure experienced by a swimmer at
a depth of 10 m of a lake. 2

9ol T 10 m SIORTS g qgia FTRAT Wgsa F A s
4 1
Or / 5@l

Define angle of contact. Draw a diagram showing the

critical angle if a drop of water is placed on a clean
plastic plate. 1+1=2

W @R @ figy) g ofigr AR @B erT o
ATV N CFIS SR apay g @11 R afp 57 S

What do you mean by temperature? Convert 0 °C to

Fahrenheit scale of temperature. 1+1=2

Twel A B W2 0 °C Twere TAOR AN @A ARets
3901

Or / |41
What are heat capacity and specific heat capacity? 2
TIfTel S WS Sieigfer & 9

Mention at least one difference between isothermal

and adiabatic processes. Write the ideal gas equation
for each. 144+ Y4=2

AR AE T AR e TFSe <1 N Ty 90 1 {REOHR
e e (TR SRR 7B forer o

Or / 9331

When is a thermodynamic process said to be

reversible? Are the spontaneous processes of nature
reversible? 1+1=2

1 T AT RREAR afFn I eRm @ = RaEr
2l erpfe SeeTmrene 90b iR 2ifdem s afem =
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(8)

specific heat either at constant

i molar ] - :
0) D:::;zre or constant volume. Write the ratio C,/C,
j%r a monatomic gas. 1+1=2

frq Bof® A B TATTS (S8 B WAA W wieE e
b1 G-~ (5183 A3 Cp, / C,, Tepemachi e o

Or / ey
What do you mean by mole? Find the number of

molecules in 44-8 litres of any gas. 1+41=2

T 3 & e 2 N @I R 44-8 Bibrs 4w w@ 7 fef
ESIN

(k) How is frequency related to time period of a vibrating
body? If the heartbeat of a healthy person is 75 per
minute, then find the heartbeat frequency. Yot 1'/2=2

9B FHER WY IR HEIER e e wfve I 7@ 0
Tt o FERW @ 29T = ofe Rt 75 IR/ =, o

747 =g RIS AR 9

Or / 941

Define simple harmonic motion. Draw two graphical
representations of SHMs vibrating in opposite phase.
(Hints : Use one solid line and the other dotted line
for the graphs) 1+1=2

TR RIS S e B 1 o Refre wre TR g e
"R MRt o rERtet Yo o S (36 - o A1
O CATBT 31 W SFGIe 5 Wb (31 IR FRAT) |
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() Show that in the case of simple harmonic motion

(TSR (¥ T RATS ST e

w=_|—
m 2

Or / J%d1

A body oscillates with SHM according to the equation
(in SI units) x = Scos[2nt + %]. Calculate the frequency

and rewrite the expression for x at t=1-5s.

x = Scos[2nt + Z] S (SI «3F°) T3 1% FEE e
IR 43 FEAR | T ™o sioeq] ¥ TF £ =1-5 8 TS x T

AR AFPRIPITET 1 foran |
3. (a) Establish the equation x = v0t+%at2. 3
X = vot-i-%atz ATNFINE! AT 347 |
Or / 91
Find the magnitude of the resultant of two vectors
-
;1’ and B, and angle 6 between them.
ﬁwﬁcﬁamwmﬁ 0 Z’Te AL (S¥R o7 (SFR A
ey ¥ 1
(b) An object is on an inclined plane. If the body just
starts to slide down, then show that the angle of
inclination in that case is 6,, =tan™'pu, where the
symbols have their usual meanings. 3
[ Contd.
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< G TS AUl T8 R | W TGO wortet wrg oy g
w0, crye Q4 IS TN SIS St o vy e
Omax = tan” W, TS TIT® ICFOTZ 752159 w1 2y e |

m

Or / g3y

A mass of 4 kg rests on a horizontg) plane. The plane is
gradually inclined to an angle of 15° g6 that it just
begins to slide down. Whﬂt Is the coefficient of static
friction between the object and the plane?

4 kg ST I <GB 99 TPNF T wers 150 @1 A SRES
mmﬁwmtmwmmwﬁﬁwq

B3 Ry 2

(c) Define moment of inertia of a rotating body. What is
its unit? If Elm”2 is the translationa] kinetic energy of

a sphere, then what will be its rotational kinetic energy
if it rotates about an axis with an angular velocity ?
1+%+1%,=3

qmammaﬁww—Wﬁmﬁmlmqwﬁ?qﬁ
2 my? Cwqﬁﬁ@ﬁ?ﬂ%%@,mmqﬁﬂ%%ﬁsﬁ

z’a,vﬁ@wwm@ﬁﬁm@m

Or / 53y

%mqummﬂ@w(ﬂ@maﬁ)aaﬁﬁm
%ﬂ,@%ﬂl
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(d) What do you understand by ‘elastic moduli’? Name

them and write the mathematical expression of any
one you like. 1+1%+%=3

B gme I’ea ot @ g2 Prer m b == 3R
srerema f @ 9| snidfes e B

Or / Se1

It is very common to see a car lifting easily up in
servicing stations. Name the principle underlying this
achievement and give its word statement. Draw a neat
diagram of the device. 2+ 1+132=3

MO 2SR BT o8 g ee[lE SR PH RIS @b
AYRT G | 7 537 some fofa o @30 TN IR O (3,
S W SE A1 Fidl | e <51 +RER e S )

(e) Find out the meaningful statement from the following :
(i) A gas in a given state has a certain amount of heat.
(i) A gasin a given state has a certain amount of work,

(i) A certain amount of heat is supplied to a system.

Name the following expression and explain any two
terms of the following expression :

AQ=AU+AW

where the symbols have their usual meanings.
YVat+210=3

wors frfafem =1 sy Sfechr afk Sfrea

(i) 9% Rom swgre =7 oy oime @3 fFE R o A |
(i) @3 R wegrs 471 iy e 93 REE SRR 3 9 |
(i) =N qbre @3 FfB R oo Qe g1 27 |
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s fr B A F S R e o afE

SR
ﬂQS&U-f-AW

g TEES SRS AT W 2 e |

Or / &%

Derive the expression for pressure exerted by a gas
enclosed in a container, .

aﬁmm@ﬂtﬁﬂﬂwﬁmﬁﬁaWI

(/) A simple pendulum consisting of a bob of mass m and
a thread of length L is in such a position that
the thread makes an angle 8 with the vertical
If t=-L(mgsin) is the torque about the support,
then show that the acceleration of the bob is

mgL 9, where [ is the moment of inertia of the

e —

system about the support.
Lmﬁﬁwwmﬁ@@m.wmwaﬁ
6 cor < wg | 3 T = —L (mg sin 6) WEF ACTF 76 |, (5

s Gl mmﬁ@m@ﬁa=—ﬂ?-‘rie, T [ 0202 e SETs

TFOM TE-AND |

Or / 9«1

Show that in an isolated system, linear momentum or
angular momentum is conserved.

ﬁ’i@mmw@mﬁwaﬁ@%wam%m%
ToffS® (2 AT |
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4. (a) Prove the law of cosines of vector addition. Also, derive

(b)

/134

the law of sines. 3+2=5

(ST R 'R AT 2511 391 | AT RIEA SJACBIS Fefy 3971 |
Or / &=t

Discuss the motion of a car on a level road Or on

a banked road. Find an expression for v,,, on that
path. S

ST IS A I 1S g sy S S I 1 G g
Umax 3 AFPRIMTET ey <y |

What do you mean by ‘one-dimensional collision’®
Considering an inelastic collision, find out the loss
in kinetic energy on collision and considering an
elastic collision, find out the velocities of the bodies
after the collision. https:/www.assamboard.com  1+2+2=5

‘GFEF RS’ e 7 gm0 SRS iares ofS wfeq 3pm
Wﬁﬁwww&m%ﬂaﬂ@@ﬂaﬂmmﬁ@mm
fefa 31 )

Or / 941

Define surface tension and surface energy. What do
you mean by excess pressure inside a liquid drop or
bubble? Mention two factors on which €XCess pressure
depends. 1+1+1+1+1=5

ﬁmw%%wwﬁmlcﬁwmwmuﬁsﬁ@m

e & g@m o SefIe v1ef fRq 31 01 T/ Somy w91 |
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020 kg at 150 °C is d
tal block of mass 8 > o oaped
(c) A me orimeter of water equivalent 0025 kg

in a copper cal
lal;lld cor?tl:;ining 0-15 kg of water at 27 °C. If the final
temperature 18 40 °C, then calculate the specific heat

of the metal.

oC Twwrs UF 0-20 kg =9 «b1 #rga 5 0-025 kg
o RRBA GBS o2 7 2% | e fafiBaie g@ A

3 0-15 kgwmﬁﬂ 27 °C. uf¢ fwecb@ sz Tawet 40 °C

- m@@wﬁﬁ@@ﬁﬂWW|

150

Or / 941

What do you mean by ‘mean free path’ of molecules

1 2 You know that it is expressed as | = =5
e g J2 nnd?

What are n and d here? Draw a neat diagram to show
the volume swept by a molecule in time At in which
any molecule will collide with it. 1v%+1+1+1%=5

G @ w7 oW T Bogme R owm @ T

I=—,_—l——ﬁWWW?<€H3ﬂTEan%? At TS &9
V2 nnd?

GB3 SR @R WSS (AR 9b1 +fagE foa s, TS T W

A b SYARA SRS 94 |

(d) In the case of a particle executing simple harmonic
motion, derive the expressions for displacement,

velocity and acceleration. Draw graphs for any fwo.
1+1+1+1+1=5

TR *RigES CEARAR Bl P A, (9 AE G AR Ref
T4 1 R A PR A (@Y @
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Or / ey
Write short notes on any two of the following @ 2%272=5
o) R @ wha ST 5Y Bt foren
(i) Doppler effect
oA aifdF
(i) Degrees of freedom
S A
(i) Anomalous €Xpansion of water
N AT 2R
(iv) Weightlessness
ST
(v) Hooke’s law
Akt
(vi) Physical quantity
e 1

L
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