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PHYSICS

( Theory )

Full Marks : 70
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate Jfull marks for the questions

ALLOTMENT OF MARKS
Q. No. 1 carries 1 mark each : 1x8 = 8
Q. No. 2 carries 2 marks each oo 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 as directed : 1x8=8
To PR R @A WSbR Metrpies Tex e
(@) Which one of the following subjects is not included in
Classical Physics?
wors Tl REPTRY FAH1 oM smReme Sege w7 7
(i) Mechanics
R
(i) Optics
AR
(iii) Thermodynamics
wsfeRemm
(iv) Electronics
" e
( Choose the correct answer )

(o= T&0H1 TR Bty )

(b) Parallax method is a method which is used to measure
distances.

T O G AW B w99 I9eW 90 =)

( Fill in the blank )
(<1 372 o ¥y )

(c) Name the physical quantity which is representeq by
the dimensional formula [ML"STO].

[ML™3T®] Sranp sgas T0am1 (SR AR am o |
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(3) k

(d) The area under v-t curve is equal to

(e)

(9)

/434

v-t (Y9 RS (TATS JOoRI ACRG _ F Tq |
( Fill in the blank )
(A7)

If the position of a particle is represented by
F=(3-0ti-2-02j+4.0k)m
then find the velocity of the particle along y-axis.

M <GB IR W TS AR WA AP I W, (B Y- e
FOR @ Ry T4

F=3-0ti-2-0t2j+4-0k)m

If a; be the coefficient of linear expansion of a material,
then what will be the new length of a rod of that
material having unit length, when the temperature is
raised by 1 °C?

Tt CPCN B A OTey IR @eTET o1 T, o G I
o7 Tt 1 °C 3% IR TR g o R 232

A motion that repeats itself at regular intervals of time
is called .
M8 R oEe we AT opERs T R e =W

——

( Fill in the blanks )
(1R 5 o[ %)
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(4)

(h) The disturbances, which move without actual physical
transfer or flow of matter as a whole, are called

mwwmﬁmmmﬂﬁwm_._ _

T
( Fill in the blank )
(R 37 1 3T )
() Whether pressure is a vector or scalar quantity?
_ (=3 (A (TR M 2 |

() If K be the bulk modulus, then what is called its
reciprocal?

M K S BT W, (o038 TR v B R =

2. Answer any twelve questions from the folldwing : 2x12=24
ToR PTTRd R I R0R T IR :
(a) Draw a vector diagram to show that

' (A+B)+C A+(B+C) | s

(A+B)+C A+(B+C)m{aﬁtmﬁ c@afﬁawmwn

(b} Write the expression for relative error in p, if
332
a*b

P=Tza
pS 1 Sicefiss @b Sleear, If
a3p?

p=\/-6d
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(c) A pebble of mass 0-05 kg is thrown vértica]ly upwards.
Give the direction and magnitude of the net force on
the pebble—

(i) during its upward motion;

(i) during its downward motion.

(Take g=10m s~ ) 1+1= 2
oosmﬁﬁ%ﬁa@ﬁmﬁrmﬁamﬁmml
PRecore farm 31 35 3o/ W e i S Fe—

(i) SR AT Sr;

(i) AR 3 e |
(@1 g =10m s72)

(d) A batsman hits back a ball of mass 0-15 kg straight in
the direction of the bowler without changing its initial
speed of 12 m s™". Determine the impulse.

o T A @A M 12m s~ wRE Wy = @b
A ~Reén TFaMms 9 fdommia ererely “Pideg | I IOR
©9 0-15 kg =, (S(8 W S{S w9 (a1 I S AT #41 |

(e) Show that K f —K; =W, where the symbols have their
usual meanings.

s @, Kf - K; =W, TS @7 IO 63 9 Iz
IR

(/ What do you mean by elastic and inelastic collisions?

Rfegrr e wRfers sk e & 3w
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(g) Find the torque of a force 7i +3 j— 5k about the origin.
The force acts on a particle whose position vector
is - j+Ek. |
TIRT CF 71 +3j— 5k T/ qe By 711 og@ 3= Ay
IR 8o R T OF 9aEH (5391 — J + k.

(h) Write the expression for moment of inertia of a sphere
about an axis passing through its centre. Also find its
radius of gyration. Yat+1Y2=2

mwmﬁﬂwhmqmwquﬁcwww
eRPPRIMICHT fEr | wiorce TR gofF-Pmde fRefa )

(i) Show that the ratio of escape ve1001ty to the orbital
velocity is V2. .

CTYSAT (X ~FIRA R SIF TR (351 SIS V2,

() What is Poisson’s ratio? Why is this a unitless
quantity? 1+1=2

oREAY TS 7 7 R % @bt «aldRw T 2

(k) Define streamline and turbulent motion of liquid. 1-?1=2
< R RS S o iR e |

() What do you mean by latent heat?
et e B @2
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(7))

(m) State the first law of thermodynamics.
SRR 2w 7 B

(n) What do you understand by mean free path?
TS I& I Ioreat & w0 2

(o) Define simple harmonic motion and give an example
of it. 1+1=2

99 oRfiga i e fa o T @bt Swrgeen i |

(p) Draw diagrams of transverse and longitudinal waves.
1+1=2

TR SAF et wqzerq o i |

(@) Two vibrating tuning forks produce 5 beats per second.
If one of the tuning forks has frequency of 225 Hz, then
what may be the frequency of the other?

MO oW SRR A% (eee 55 T R IR o
OB FomiS It 225 Hz 2, (S8 WHeHY I=0[Is e 7'
NI 7

\(j} State the principle of superposition of waves.
SRR SGICIIN NS fera o
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3. Answer any six questions from the follbwing : 3x6=18

'Wﬁmﬁmwwmz

(@) A body of mass 5kg is acted upon by two
perpendicular forces 8 N and 6 N. Give the magnitude
and direction of the acceleration of the body.

| 5 kg S @ B S TR 717 e 8 N oIF 6 N 1 BR
form SRR | TEOR WR TH A T [{efa 311

(b) A projectile has an initial velocity vp and is projected
in a direction which makes an angle 85 with the
horizontal. Show that its range is

P g sin20
9
What is the range in case of a vertical projectile?

g 4 2+1=3
B SCHIR ARRT 9 v, S TP SIS ACHe 41 (TR (N R
e SRR F9TS 0 (FI1 FCT 1 (TYEd (@ WA Rem

P 13 sin26,
g

() If F = (3i +4j—5k) unit and d = (51 +4-3K) unit, then
find the ratio

Tl
oM

ul
Ql
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(9]
W F=(3i+4]-5k) @ &% d = (51+4j-3F) == =,
CoT3 ST Rl Speirecht el 3
. - -

F.F

- -

d-d

(d) Discuss about the motion of a vehicle on a banked
road.

(AL 19 4T AN 93 ST R S 34 |

| (e) Write the equation of rotational motion against each .
%" of the equations given below for linear motion : 1x3=3
v=u+at '

V2 =u2 +2aS
S =ut+Lat?
2

wore fir 2R AR =fUD! HRRRIR Reffice gefafey SRR
ot -

v=u+at
v? =u? +2aS

S=ut+lat2
2

() Find out an expression for acceleration due to gravity
of the earth at a height h from the earth s surface as

stated below :
2h
h 1-—
g(h)= g( RE)

maﬁaﬂmh%m—mw?m%aﬁwﬁmm

© wRfRfg
- — -
g(h)= (1 - —) -
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() A steel wire of length 47m and cross-sectional
area 3:0x10™° m? stretches by the same amount as a

copper wire of length 3-5m and cross-sectional area
of 40x10°m? under a given load. Calculate

Ysteel :Ycopper-

47 m 0 WF 3-0x10° m? o ONR R geER ¢d
oRY WF 35m 7 WF 40x10° m? oFrRi OFe OR
TSR 0T 2PN B0 T3 X'0A Yoy : Yo RO

(h) Write a few lines on excess pressure across a curved
liquid surface.

G IF TR S ] ASRS BIo @oe (@RI fors |

(i) What do the following expressions mean?

uRTlnﬁ and MR -T)

Vi y-1 '
Name the constants used here. 1+1+1=3
wore il ererRIFERGR f g 2
uRTln%-:- ¥ B‘%@
T[S IS FIFCILOH T T |

() Derive the expression for time period of a simple
pendulum.

WWWW‘WWNW|
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4. Answer any fouf questions from the following : 5x4=20
TR ehpRRd R @i s Te R |

(a) A particle is in uniform circular motion. What is the
angle between its acceleration and velocity? Derive an

expression for its acceleration. 1+4=5
a1 M «F W I8 S N | WR [ WE [T A @
R 237 T R B R Ref 4 |

(b) A block of mass 4 kg rests on a horizontal plane. The
plane is gradually inclined until at an angle 6 =15°
with the horizontal and the block just begins to slide.
What is the coefficient of static friction between the
block and the plane? Draw a neat diagram. 4+1=5

4 kg OIF FF 9B ST R @S 0 = 15° (19 I SRES
- qY @R SIS RS PR | FIH! T THSAYT WoF (2T el
QN AR 2 Bt oo o i |

(c) Show that the total mechanical energy of a system
is conserved if the forces doing work on it are
conservative.

i G PR eve I T WP T W, (yeq @
RPROR T TiRfE w291

(d) Define angular momentum. Show that the time rate of
change of the angular momentum of a particle is equal
to the torque acting on it. 1+4=5

(P SR T w11 (e (¥ B FUR W ACACH G2l
PN SRR “RIET FICB 8orge famm 1 B S |
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(e) Discuss the principle of a hydraulic machine.

<51 G o (Afos S weensn F41 |

() State and prove Bernoulli’s principle. 1+4=5
+ queffer FSCH Seay R &4 T

(g) Define stationary wave. If y;(x, t)=asin(kx-ot) and
Us(x, t)=asin(kx+wt) be the incident wave and
reflected wave respectively, then find out the amplitude
of the stationary wave. 1+4=5

TyeReR W@ f W yi(x, t)=asin(c-ot)

Yo(x, t) = asin(kx +ot) F@ Wi wF e e =,
o8 e Rur ey w411

% %k
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