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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 I 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 :

o ey I

(2)

i 1x8=8
s o T

(a) Fill up the blank :

(b)

(c)

(d)

/134

R o R T

A screw gauge and aispherometer can be used to
measure lengths a8 I€SS as to — _ m.

m orfs ¥ 0T (TR IR A F o o AR
TR I 7 W

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

0002308 Hchre HF W TG wrg 2
In the case of negatin{ acceleration, which of initial
velocity and final velocity is greater?

YIS T CFaS St (3% F SR @R Rows @) wied 2

If the resultant of { and 3 has magnitude «E, then
what is the angle made by the resultant with j?

I e j7 A T V2 W, (S0 TG j4 e RYR @
Teom PRR?

Name the projectile motion in which range does not
depend on initial velocity.
CRRIAY 2T AN fordl I @ ot (399 @0 {7 |

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

CFG IR BRI TFA T SRres oF7Re BeIEF T 2



(3)

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

(h)

0)

2. (a)

/134

quantities—force and velocity?
T AF (@5— R I (S g (FAR AR SI «3F 2

At what position, velocity of a particle executing simple
harmonic motion wil]] be maximum?

CPTTCD! TS 471 R sfss < 37 4B (<51 s 2732

State Boltzmann’s law of equipartition of energy.

Wwﬁma’*ﬁwmwmn

When does resonance occur?

ST (o Sy =m0

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

i) T Q@ IF ({f) 499 QN S FA @A 9B [/
BE-T (Y S |
Or / 911

The position of an object moving along x-axis is
given by x =8-5+2-5t2. Calculate its average velocity

between t=0s and t=2.0s.

x-Fq e ofs 91 @bl W T x=8-5+2-5¢t2 W
TR t=0s qF t=2-0s T STq© B MG @

Sl
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(4)

u mean by equality of vectors? If A is
yo

(b) What o vector which is equal to 3A.
a vector, then draw & 1+1=2
?ﬂﬁf_‘iu‘ﬁl Cw_ﬁﬂﬂ,mgzqﬂm
3 el e B I
9B (53 WS |

Or / €1

range of an inclined projectile is
en below. From the expression, show
ase of vertically projected body

You know that
expressed as give
that the range In €

is zero :
v3 sin26
) g
where the symbols have their usual meanings. 2
SIS W (3 e TS [ wore iR Wl e ¥4 |
%@awﬁﬁamﬁﬁcﬁﬂ@m’@ﬂﬁm%ﬁﬁi@w@ﬁﬁ@a
e
B 12 sin26,,
g
'S IR FeE 9 PR |

(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

GBS ofS-Ree @D G I oM TW— @A oL
oM SRR AR My w oA | s FF forwafe
W: RURIISTIN
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(@)

(e)

/134

(5)

Or / 9%l
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.
S SR G @ nfifegera A sfe-fame By 525
TS WA TCq 2P 91 27
F =kma

ke 3 i@ ol @ B oy 1 fyege <ercd e

1+1=2

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 S 91 ¥ 1 km TweR «1 50 m s~ ! #ed =R qfz =
TR | S g “fRads semy w41 | .

Or / G<AT
Express power as the product of force and velocity.
TFAOIP T4 AF (I AT f2pieef 20l 41 |
Define a rigid body and centre of mass of a rigid bodyl. -

75 3 ¥ 90l 76 I89 SR (%4 e |
Or/ g1

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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(6)

mwy.ﬁwqﬂﬁﬁwr@%wwﬁmwmm
o TSR IS O (P FE T 333, s Tt eors farm

41 O T S T AL G0 o o
() Fill up the blanks with the words ‘geostationary
satellites’ and ‘polar satellites’ : 1, x4=2
(i) INSAT group of satellites are
(i) are used for environmental studies.
(iti) revolve at 35800 km height.
(iv) are used for telecommunication.
-rEfeT Doy’ WF AW SR W Hra were fr A o
MARA L
(i) INSAT 39 TP 2a |
(ii) ofRza SR A0 IRZR I W |

(ifi) 35800 km THeTS fF “fRgme 33 |
(iv) TR A A IS AN 2 |
Or / 941

If the kinetic and potential energies of an orbiting
satellite of mass 1g are as given below, then find
the total energy of an orbiting satellite of mass m: 2

E=ﬂ_E_ and PE = - GME
2(Rg +h) (Rg + h)

TF0 431 G 1 g ©31 o o *fe oe B e 3 & wee
TCEY T T W, (9@ m 1 Tolarz B 2 4 Fefw 74

GM GM
KE=—2ZF 9@ pPE=-—2-
2(Rg +h) (Rg + h)
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(9)

(h)

t
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(7))

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

9B @ 10 m RS oz gEw SNTTARAT WyTa FA B e
Lo

Or / g«a

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

H QIR ® | g ofigE AR @B eme
AUO AIRR CFaTS S czpay wieqy @1 (it < B2 <o

What do you mean by temperature? Convert 0 °C to
Fahrenheit scale of temperature. 1+1=2

Tel e R @2 0 °C Swor TwER FARES @A AR
391

Or / qe[1
What are heat capacity and specific heat capacity? 2
SRSl SF S weigiRer 7 2

Mention at least one difference between isothermal
and adiabatic processes. Write the ideal gas equation
for each. 1+Y2+Y,=2

TCR S SR 2 e swes €61 1 Sea 4 | R
3w CorRd R4 o1 e |

Or / 921

When is a thermodynamic process said to be

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

a1 e ofEs areT i 9 @fw @ = Rew
oferi 23S STARIeA 96 (TRvaR aifer “RReR o T 2
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(8)

specific heat either at constant

i molar _ ‘ ‘
7 Dr?:ﬁsgfzre or constant volume. Write the ratio C, /C,
Er a monatomic gas. 1+1=2

fq TIPS A A TRSAS (R GO WHA W s A
G571 G -<mAeRS (o3 A Cp, / C,, Frpemeseht fyen

Or / &e[r
What do you mean by mole? Find the number of
molecules in 44-8 litres of any gas. 1+1=2

75 e & ge 2 R @A ORI 44-8 Biprs 431 wo@ = [efa
41 |

(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. Yo+ 1Y2=2

GBI TN TG FOART HEFER e e e 91 ST 2
I o FERM @ 2ST = ofs ffes 75 I/ =W, o®

Ty =g IS Refw F9

Or / 1

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) 141=2

WWWﬂ%@WlWﬁ%WW@IW
Wﬂ@ﬁﬁﬂtﬁ%wm@mwmﬁm@:ﬁ@:mm
WCWWWW@@@WWWM
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(9)

() Show that in the case of simple harmonic motion

e oA R i ts K e i
k
©=\m 2

Or / §eql

A body oscillates with SHM according to the equation
(in SI units) x = 5cos[2nt+§]. Calculate the frequency

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

x = 5cos[2nt +F] FMwa (SI ¢7F°) T <512 3q ARE S
MR AT JERR | MR T st 9 FE t=1-5 8 TS xI

NI LAFPRIMICHT 71 o7 |
3. (a) Establish the equation x = y0t+-21—at2. 3
x=v0t+%at2 SARIFIICH! RIS 41 |
Or / 911
Find the magnitude of the resultant of two vectors
—3
A and B, and angle 6 between them.
A w® B (539 R TR @19 0 X7 T (I F (SFA AW
Ao 911
(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 0,_,, =tan ', where the
symbols have their usual meanings. 3
[ Contd.
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(c)

/134

(10 )

R G oS 401 T8 IR T e g oy g
IR, (Y (1 R I TN Wefis s vt 391 e
Omax =tan ' W, TS T SN2 3153159 wef 5 oy |

Or / g3y

A mass of 4 kg rests on a horizonta] plane. The plane is
gradually inclined to an angle of 15° go that it just
begins to slide down. What is the coefficient of static
friction between the object and the plane?

4 kg ©T @ 951 9 TEHT T wqae 150 (P19 I SRENS
quﬁwﬁ&lmwwwtﬂﬁﬁ‘m
B ey 2

Define moment of inertia of g rotating body. What is
its unit? If 2my® is the translational kinetic energy of

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

qﬁ%mqﬁmw—wa@ﬁmlmqwﬁs?wﬁ
1 my? cwqﬁamﬁ%%@,mmqﬁ IS *fs

Tz’a,ﬂﬁmwwm@ﬁ@mmm

Or / G337



(11 )

(d) What do you understand by ‘elastic modgli’? I;]ame
them and write the mathematical expression ol any

one you like. 1+1%+Y%=3
Rfogre g e oft B qwe FEer Tm B wE 9R
el R I OB sirfafi erqerifél o1 |

Or / &gal

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+1%=3

MO RS RS o gy @otel SRR P (REIT <
TR o1 | 5 39 oo fifs o @2eBr R IR (ORI (2,
R AN S 400! ot | wifenfiea o1 <RER Ba i |

(e) Find out the meaningful statement from the following :
(i) A gasin a given state has a certain amount of heat.
(i) A gas in 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.
Vat+22=3

oo frfRfa o1 eyl St aif Sferea

(i) < R vz 1 «Ry e 93 [ 2Rer o 4 |
(i) <« Rom g 1 oy e @3 RiR Ry 77 24 |
(iti) 2NN <Bre < T =R B Qe @ 2’ |
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(12)

Wﬁmmﬁﬁ?mﬁ‘"wﬁ@miﬁwww

HISACeH
AQ =AU + AW

q@mﬁsﬂiﬁmw‘wmml

Or / 9=

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

aﬁwmmc%ﬁﬂ?ﬁwﬁmﬁ#ﬂw|

() A simple pendulum consisting of a bob of mass m and
4 thread of length L is in such a position that
the thread makes an angle 6 with the vertical.
If t=-L(mgsin6) 1s the torque about the support,
then show that the acceleration of the bob is

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

o=-——

system about the support.

L ondq <51 SR (TR (TIPS ©F m. Soreice e fd wore
6 ¢l R ez | 3 7 = —L (mg sin ) =R ACTF 0F A, (T

CRISTN (T CTAFPISTOR §3 0. = —m%L 0, 7' [ (2R TR ACTF

\OQCGH Go-gN<e |

Or / 9241

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

ﬁﬂ@mmaw%mﬁmqﬁm@%w@ﬂm@ﬁﬁmm
Toffoe (2 AT |
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(13 )

4. (a) Prove the law of cosines of vector addition. Also, derive
the law of sines. 3+2=5

(S8 T T "RIZ AT o191 39 | F9ICS T2 IJaCo1e el 97 |
Or / geq1

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

a banked road. Find an expression for v, on that
path. 5

O 21X A R4S 3w P S A T 1 G oA
Vmaxd AP ICBIﬁﬁ:ﬂﬂW“

(b)) 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. 1+2+2=5

\PGE FRWS” E gm0 iR TS o Wfeq zp
Wﬁﬁ#ﬂwwf?ﬂ%ﬂ%mmmﬂm%wmm
e 2041

Or / 9231

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

"POR WIF b T K@ 7l | Gee 91 g o e o
'Tﬁmﬁ*W?Wﬁﬁ@mﬁéﬁwﬁwww;
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(14 )

Kk of mass 020 kg at 150 °C is droppeq
orimeter of water equivalent 0-025 kg
0-15 kg of water at 27 °C. If the final
40 °C, then calculate the specific heat

{(c) A metal bloc
in a cop}tit‘-‘l'.ct"ll
and containing
temperature is
of the metal.

150 °C tasors @@l 020 kg ©93 @b a9 53 0025 kg

o R QTS CFTR Tl @31 | e fafibrahre et 1
&1 015 kg o w1 27 °C. Ut Reth 1w Tawer 40 °C
2, (a7 g e A

Or / 931

What do you mean by ‘mean free path’ of mole;:ules

i 2 You know that it is expressed as [ = :
in a gas? Yo p 72 rd?

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. 1%+1+1+1%=5

@& 9@ o e N TE o i owm @ e

=L ot 9 T WS 0 Wi d R At TS ]
V2 nnd?

B SR (@R SIS (IRIACE <l “f4¥e g S, IS F HW

SR T EARA TS b |

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

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

e ES (TEARNE G5 FUR I, (@9 F GIR AFPRI Wl
41 R Q@ R A @R o
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( 15 )

Or / §ear
Write short notes on any two of the following @ 2%»2=5
T R I G o1 By i oo -
(i) Doppler effect
T ifdF
(i) Degrees of freedom
I T4l
(ii}) Anomalous €Xpansion of water
N TREBTE 2P
(iv) Weightlessness
TGRS
(v) Hooke’s law
R
(vi) Physical quantity
S it

* %k &
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