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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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(2)

1. Answer any eight of the following questiong -

me’

1x8=8

o eppiyd U I

(a) Fill up the blank :
R 3% °oR F ¢

A screw gauge and 811 spherometer can be used to
measure lengths @S 1€SSas to

m o3 3 T N TR A3 5 oo s oo
FagR I o[ T |

(b) How many significant figures are there in the
number 0-0023087?

0-002308 oS HLF T RFmh1 upg 9

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

HS TR CFAS Wit (A% TEF SRW @9/ fogs @t vt 2

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

I WE jT A T V2 W, (S0 T j e RNR @
Teom FRE?

(e) Name the projectile motion in which range does not
depend on initial velocity.
CiRfRY 2rFer T for I fRgr ot @R eowe T6e T |

(f/ What fraction of coefficient of superficial expansion

becomes equal to coefficient of volume expansion?

CFY PIRYT BIRF IR St SRres] opiRe BeTIEed S 2
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(3)

(g9 What is the SI unit of scalar product of the vector

(h)

(i)

V)

2. (a)

/134

quantities—force and velocity?
T SF A5—a2 T (537 qifie (FF PR S 93T 2

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

(FTCH! TS 9 95 sifs o 7 @B @91 TR '3 2

State Boltzmann'’s law of equipartition of energy.

‘I%?Wﬁ@maa’%ﬁmqqmﬁml

When does resonance occur?

S (e R 2y 9

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

() I QAN TR (i) T @A S I @A <GB %\
-5 (Y S |
Or / g1

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

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

x-5%q frre ofS 91 @b W ¥ x=8-5+2-5¢t2 IR
TR t=0s qF t=2-0s T fooqe [WHR & @ 5w

9
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(4)

ean by equality of vectors? If A) is

aw a vector which is equal to 3A.
1+1=2

(b) What do you ™
a vector, then dr

mmqﬁzﬂﬁsﬁﬂﬁﬁ‘@‘@?‘ﬂ,msﬁaw

ab1 (3 S |
Or / 8«1
that range of an inclined projectile 1is

n below. From the expression, show
ase of vertically projected body

You know
expressed as give
that the range in €
is zero :

v3 sin28,

g9
where the symbols have their usual meanings.

CONIAE T (@ WS ACHTS [RER were frae Wl aert 9 A
S5 oIrARE @R (el @ T erwers ofsy TWOR R

-
R= U% Sln290
g
TS HCFOTIE T FY IR |

(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

ARP'TR fS-REe @O GEWE I R W— @I WL
e sgre AR AT @R awEm” | e A e
W’WWI
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(5)

Or / 99

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 I &N @ snfafewea IR sfe-fme fBEn gz
CeTe AR W3 2 34 7y

F =kma

k3 5@ il S TR o 1 feEe ecdl R

1+1=2

(d) An object of mass 1 g falling from a height 1 km hits
the ground with g speed of 50 m S_l. Calculate the
change in kinetic energy. 2
1 g 534 9Bl 32 1 km TweR #@1 50 m s ! Ffera «fa oz =
A= 1 oS &3 “fRasa s =1 | .

Or / gq1
Express power as the product of force and velocity.

FAOIE o1 A (IR *[ATFe o o3 341 |

Define a rigid body and centre of mass of a rigid body.

(e)
1+1=2

75 I8 ¥ 9] Y6 I%9 ©4 (FH4 L@ fr |
Or / |q41

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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qmwy_m-{aﬁ?WrWWlﬂﬁmﬁmm
o SO DTS O (P11 FF A 303, covs 7athm eere o
o T T S TR TP o foe o

blanks with the words ‘geostationary

i the
U Fil uP ‘polar satellites’ : Vax4=2

satellites’ and
(i) INSAT group of satellites are ‘

(i) ___ are used for environmental studies.
(i) ____ revolve at 35800 km height.
(iv) ___ are used for telecommunication.

o-refoe T W #TW TR 0 e ware o A oA
MARALE

(i) INSAT o TR TA ____ |

(i) —W‘QWWWWQ|
(iii) 35800 km TwHOrS AfF offiewe 373 |
fiv) SR T

Or / 94

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
KE = _GMg and PE = - GMg
2(Rg +h) (Rg +h)

FFO 9T bl 1 g 33 Topreg ofS +fS wre RS xS wew wee
BCEY FI9 A W, (S@ m T[] Loz R P S ey 34
GMg GMg
=Ly PE—_
2Rs+h) - Rg+h)
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(7))

(g) Calculate the pressure experienced by a swimmer at

(h)

/134

a depth of 10 m of a lake. 2

9Bl TR 10 m ORTTS g @Ea ACTAAT WA FA B s
sall

Or / 5o

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

T QIR e g offiwe @R G ere o
QU R CFae SRz weas @1 R of B @

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

Twel A R @2 0 °C Twers TR FAELD FAA Afwis
3

Or / 5 1
What are heat capacity and specific heat capacity? 2
SRSl % e S & 2

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

AR A TAR R Ao wges Bl N T 0 | DR
3 S (STRA AR o1 e o

Or / 911

When is a thermodynamic process said to be

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

o1 oriefed eferre sAreRm efFm @ el @R w2 R
aferm 2rpfoe weermTenaf T Cligam ofdF ey afem =
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(8)

molar specific heat either at constant

0) Deer:sizre or constant volume. Write the ratio C, /C,
r . )
gar a monatomic gas. 141=2

firq SIS A1 RA WWSAS (T’ OM T weefEE T Acen fn
Bl GBS (5183 ATA C ), / C,, Sp=racht foven |

Or / 93t
What do you mean by mole? Find the number of
molecules in 44-8 litres of any gas. 1+1=2

a1 e B o2 R @R TR 44-8 Birs 41 we@ T fefa
41 1

(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. 2+ 12=2

9B FPEA WA I R e e e a1 TR 2
It o FERA @R 29T ~FE of ffts 75 R/ =, =@

Zefaq =mag FEes [T 391

Or / 9q1

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

Wm@ﬂf@oﬁmmﬁwwﬁmmwm@xw
mmwmmwmﬁm@:ﬁs:mm
QWCWMWW@@@WWWM
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(9)

() Show that in the case of simple harmonic motion

mwmwmﬂ%zm
k
w=‘/—- 5

Or / 9@l

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

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

x = 5cos[2nt + F] 5Wrwq (SI w339) T ao1% e *1fiye S
IR 4P JEAR | AT oo e I TE £ =1-5 5 TS x3I

A AIPRIACHT 3 foray |
3. (a) Establish the equation x = v0t+-;—at2. 3
x=u0t+%at2 AP TRE 41 |
Or / 91
Find the magnitude of the resultant of two vectors
A and §, and angle 6 between them.
Zwﬁwﬁa@nmmw-z’mmmmmw
fadfy 341 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 8, =tan™!p, where the
symbols have their usual meanings. 3
[ Contd.
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(c)

/134

( 10 )

B 9@ IR | nﬁwﬁmmm aifs
G (ZEAE TS 9 g
¥, memma‘imv“@ﬁm%wmw@q
0 =tm_1“,q’gmﬂwmmuﬂmmu

Or / g3y

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

4 kg ST 37 9B 9 AP To Fers 150 @1 I SRErS
Wmﬁwmimwmmqu

BN == 2

Define moment of inertia of g rotating body. What is
its unit? If %mzﬂ 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 w?
1+%2+1%=3

qﬁ%maﬁmw—mnmﬁmnmqw%?vﬁ
5 mv? cwqﬁam%ﬁ%m,mmqﬁﬂ%ﬂ%mﬂ

i’a,mwwmc@mmmm

Or / §3r



(11 )

(d) What do you understand by ‘elastic modgli’? Name
them and write the mathematical expression of any

one you like. 1+41%%+%=3

BfeTre g s oy B ge? PEwa T o w= gf
srecemal & @1 9B sniafye et e

Or / g4l

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. Vat1+1%=3

ﬁl@ﬂ%ﬁimm@q:memm?ﬂmm
AR GOl | 5 a1 eos ffy o (201 TN IR Ol LaE,
OIS SIF SFAC! i 1 et 9B AREH foa S |

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

(it} 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.
Va+2'/2=3

ware frnfRiea - sy St Ak Shre

() <3 Rom srgre 131 oy e @3 BRR «fRwer o s |
(1) @3 Rom sagrs @1 @Ry (re 93 AR “RTR IR A |
(ii)) 2T <bre @ ffTR “ifwed o qsE g ' |
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(12 )

WWWWWW@WWWW

SO -
AQ =AU + AW

n,smﬂgmwwdwmn

Or / 9§31

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

aﬁmwmcmﬂﬂwﬁmﬁffﬂmn

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 6 with the vertical.
If T=-L(mgsinb) is the torque about the support,
then show that the acceleration of the bob is

o =_1_zg_L_9’ where I is the moment of inertia of the

system about the support.

L o @B ST (TR (TSR $ m. SjereE Terg o Aot
0 o9 IR W | 3 T = —L (Mg sinB) TETR MATTE 0F |, (O

TS @ W@qua=—ﬂ7£9, TS [ 0= TS AT

THOMA G-I |

Or / 941

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

memmw@mﬁwaﬁsmmﬂmWWﬂ
HoifIafde (2 A |



(13 )

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

(BT (T TR STACDT o161 1 | SA9ICS WA OIS Aefy 1 |

Or / g1

Discuss the motion of g car on a level road or on
a banked road. Find an expression for v .. on that
path. 5

ST AT N AR XS @9 B S AN 411 G wpare
Umaxd PRI fRefy 307 |

(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. https://www.assamboard.com 1+2+2=5

‘awmﬂm’qﬁmﬁsmvuﬁ%mwmmﬂ%ﬂﬁﬂm
ﬂﬁwﬁcﬁrwwﬁmwﬂ:mmwmw@mm
fAefa 3211

Or / g1

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

Wmm%%a&mﬁmcﬁmmm%&awﬁﬁ@m
-{ﬁmﬁﬁ?wﬁaﬁ@mﬂﬁmwiﬁwmﬂw|
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(14 )

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

(c) A metal bl
in a copper
and containing
temperature is
of the metal.

150 °C Twers @ 020 kg S «bi #rga fya 0025 kg
e e RARDA GBS (IR Al 291 1 oy fafibrachis e
1 0-15 kg or® Twl 27 °C. i Ruecbm cdm Tavs 40 °C
=, cors rgfed e SIS 34 |

Or / 9«1

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

in a gas? You know that it is expressed as [ = 7 2
nmn

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

B wE s e ) T Bogmo R owm @ TR
1 oo T T3S n W d 0 At ES &
V2 nnd?

GBi3 B @R WHSA (AR @bl “{fIgR foa e, TS T W
wREA qfbee SRR SRS o3 |

(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 RS (TARTE @51 IME 49, (@5 FE TR AR Ref7
391 | R @I PR AR @Y Sz 3940
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Or / e
Write short notes on any two of the following @ 2%72=5
ST R T YBR 8o By ra faren -
(i) Doppler effect
oA oifdr
(i) Degrees of freedom
TS A
(i) Anomalous €Xpansion of water
*NRR IRHTE 2piRe
(iv) Weightlessness
SEARITS
(v) Hooke’s law
A
(vi) Physical quantity
SIS 1t

* k&



