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PHYSICS
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Full Marks : 70
Pass Marks :'21

Time : Three hours

The figures in the margin indicate full marks
for the questions.

Q. No. 1 carries 1 mark eacﬁ , . 1x8 = & .
Q. No. 2 carries 2 marks each 2x10 = 20
Q. No. 3 carries 3 marksleach | 359 = 27
| Q..Nd. 4 cam’eg 5 marksreach> | - 5x3 = 15
: . . Total =

70 .
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(@) What are the factors on which moment of inertia of a body depend ?
bl ITT T G$FE§F§aﬁa¢a'evﬁr‘ﬁtﬂiaﬂﬁ9
(b) What is conservative force ? e
MIFN T TS (N ? IEL : &
(c) State the law of equipartition of energy.
&= FTHToTT TG o 4 |
(d) The temperafures of two bodies measured by a thermometer are
| 4 =40°C +1I°C and t, = 80°C + I°C. Calculate the temperature difference
and the error therein.
IRl O AIRI Y01 @ el G (ofrl v t =40°C +1°C W=
t =80°C £ I'C | I8 {0R TweoR ity = 7z Mefy w1
(e) What do you understand by the angle of contact in the case of a liquid ?
ST > @ IEE B o
(fl What is vector product of two vectors ?
— . = l - S .' . ' ,;,
-ﬁﬁ'05§33 (©3 q§q=ﬂ%vﬁ1%5§§ﬂ? - c o i
(g) : What is meant by wave propagation Constant 5,
w3l mam 4T {f%lra & {@w
(h) Write a cause of rolling friction.
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Answer the following questions very briefly : .

1x8=8§
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2. Answer the following questions : : , 2x10=20

O 2R Te fral g

(a)

(b)
(c)
(d)
4
.
‘o fe) -
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What is linear momentum ? State the law of conservation of linear

momentum
Wwﬁ‘f%?hﬁﬁ_@@?ﬁﬁ T TS T 94|

OR/ T2t
What do you mean by cen.tripetal force ? What is its direction ?

s 39 I 3T 2o T (e

State the principle of superposition of waves. Mention a phenomenon

that occurs due to superposition of two waves.
SR IR IS T T | 701 —am wmw?m TeTs (oIl @B ST %@ar

Sl

A partlcle is moving in a straight line. Its d1splacement at any instant
’is given by x =10t +15¢t%, where, x is in meters and ‘t’ is in seconds.

Find the average acceleration in the interval t=0 and t=2sec,

\

QoI FRE @S oS T T GO (AT 961 YT 47 © IR (T x =10t +15¢°
Tt T Fi5Re I ¢ I T @Des WMl FAGR 1w [dr w11 ¢ =0
t = 2(TIY N IS | : -

Distinguish between streamline and turbulent flow of a 1iqui_d.

T AL T Ui SR eI WeR AL i)

Calculate the value of stress in a wire of steel having radius of '2mm,
when 10kN of force is applied on it. : '

2 figfite w«%arﬁ—ﬁa@m—nﬁlo %@ﬁﬁﬂ(%ﬁﬁﬂﬁﬂ@(‘ﬁ@
SReleTe Rz efestel A F1 | B P,

What is a Geostationary Satellite ? State an essential feature of it.

U Tetar Fe T 1 iR G T 1)
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Distinguish between gravitation and gravity.
T W MR Wiew 212y e |

Rain is falling vertically with a speed of 35ms™'. Wind starts blowing

after sometime with a -speed of 12ms™ in east to west direction. In
which direction should a boy waiting at a bus stdp hold his umbr_ella ?

35 flbr aferaree wfom Tavera Tagd R Ry e AmS #FE A1l Sifow
et 120 eféreree wiom IR w1 R = | AR BT GBS WAFRS o4
QT YR 2[ T ARG AR B (wicre 9ferst 111 Shwe

Establish the relation between velocity and wavelength.

@5 O TR TR A TE Ao < |

(i) Calculate the moment of inertia of a rod of mass M, length [ about an
axis perpendicular to it through one end.
M R 9% | (709 7 GW«QUTWNWFWW&WV{KWWWSTW
91|
() A steel'wire 0-72m long has a mass of 5. OxlO‘skg- If the wire is
under the tension of 60N, what is the speed of transverse waves on the
wire ?
0-72 ﬁfﬁmﬁﬁﬁﬁﬁﬂww 5.-0x107° ﬁ?mﬂﬁiﬁ?@m 6ONW‘5@
W’J‘EWW, BITCETS Zai \oiﬂﬁﬁ?\_ﬂﬁ?"ﬁvﬁ ﬁﬁﬂﬂ? . ’
, y : @
3. Answer the following questions : - 3x9=07
(a) Find' the expression for the safest speed of a - car while negotiating é
- banked road. .
eI e @ﬁsﬁ@mm@ﬂwmﬁmﬁwmmﬁﬁ@wl
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(b) What is adiabatic process ? Deduce an expression for the work done by

a gas during an adiabatic expansion.

ol e 9 2 (1 O e AR AR T (2l I e
Shrest| s '

(c) What is centre of mass? Show that centre of mass of a system of

particles is defined as the point whose position vector is given by

Zmi i
M

R =

e R e e o 1 ot B 4l i TR SHSH TR BT

2m T
M. .

R= TaE
OR/ 94l
Find a relation between torque applied on a body and angular momentum -

due to it.

A BT PR ST T B I B AR (RN (A SR e T el

o

(d) Establish the relation
T=2r[1
Ty )
for the time period of a simple
- analysis. - '
i Resmem AT T e B e AR

r-2 [V

'mt‘b‘ief%ﬁasm

pendulum with the help of dimensional
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(e) A steel has a fadius_ of 10mm and a length of 1-Om . A 100kN force
stretches it along its length. Calculate stress and strain on the rod.

Young’s modulus of steel is 2-0x10'! N m2

10 stz geiid o 1-0 fiibR (e SR we queR vl E fied 100 e A
I GBI ARl Wﬁmfmmwﬁrmmvfwﬁ?ﬁiﬁmmiﬂm
TR ©UT =2-0x10" FOoT offs 2y

(f) State parallelogram law of vector addition and derive an expression for

the resultant of two vectors P and Q inclined to each other at

' -angle .g.

ﬁammwﬁwm%mm@rrﬁ pmoaﬂm@ﬁqei‘m
.ﬁz@amrﬁﬁcﬁwwaﬁ%ﬁsw

(g) Obtain an expression for the potential energy of a spring havmg spring
constant k when it is extended through a length x.

e g3 kTﬁﬁ\ﬂmeWﬂﬁﬂﬁ‘ﬁ?ﬁtﬁﬁﬁ\Wﬂ%wﬁﬁMﬁW
-t e |

(h) Show that the surface tension of a liquid is numerically equal to the
surface energy per unit area.

Cﬁ’JGﬁTCHTﬁﬂWWW&P&WWWﬁWl

(i) Deduce the expression for veloc1ty, acceleratlon and time perlod of a
particle executing a S.H.M.

T AE AT 4 FAT B o, gt o srfEee e i Bt
| | OR/ et o |

Prove analyncally that the distances between two consecutlve nodes
and antinodes in a stationary wave are equal and each is equal to half .
the wavelength.

Wﬁ@ﬁﬁm@wm?ﬁ_ﬂ\ﬁﬂﬁ_W@Tﬁw%ﬁ%WWﬁWﬁ@W
TAY A S AT I3 Y SRANAHT B4t |
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4.- Answer the following questions : - ' 5"3"15.

9619

(@)

(b)

(c)
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Deduce the equations of motion for uniformly acceleratcd motion using
graphical method.

B T e S S SN Y Su—

State and explain Pascal’s law of transmission of fluid pressure. Explain
how this principle is applied in hydraulic lift.

TR BISIE AT WW%@W@WIWW@W (AR
ofrlsl 27 i <4 | ‘
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Define the three processés of transmission of heat. State the factors on
which the amount of heat flowing through a conductor in steady state
depends Hence, define coefficient of thermal conductivity. '

@%ﬂ%WWW%@WlWWW&WWﬁN
SfIe & & = eoite S " TEd 91 TR aR o wf%awwawmw
Afa =

Distinguish between elastic and inelastic collisions. Prove that in one-
dimensional elastic collision between two bodies the energy transfer is
maximum when their masses are equal. :
ﬁgm%wwﬁzﬁ@%ﬂ\wmvn%ﬂﬁwmqwcn@l e
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