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PHYSICS

( Theory )
Full Marks : 70
Time : 3 hours

The figures in the margin indicate full marks for the questions

1. Answer the following questions very briefly : 1x8=8
wos Tl enpipes e ee Ted fim

(a) What is the effect of temperature on the viscosity of
liquids?

ST ATOR (FAS THOR 2S[ (Il 29 7

(b) Define zeroth law of thermodynamics.

SreeifRera e @R e fr |

(c) What is meant by degrees of freedom?

FOFO[ 1@ e 6 g 2

(d) What is resonance?
e b 2
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(e) Find the relative error in x, if x = a4b1/3/ cd3/?,

i x = a*b/3/ cd®? =7, (o x I WeHfEe G Hefy w1 |

(f) Write down the dimension of impulse.

&9 9rog gr@r ford |

(g) Define gravitational potential.
TR fiees sl fr |

(h) What is Poisson’s ratio?

3T ST T (@I ?

2. Answer the following questions : 2x10=20

O TR T fi

(a) An expression of physical quantity is written as

x= T
m

where T is the applied force and m is the mass per unit
length. Find the dimensional representation of X and
identify the physical quantity.

X=\/§ﬁﬁm FFER FT AN, I T A F91 J60 ST

m ofS @FF (7" ©F | X9 TG™ To@iee Slenea s coifes i
oerre 41 |
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(3)
(b) Explain the terms distance and displacement.
TR AIF 1 I @0 ez 4 |

Or / 9331

Derive acceleration from velocity-time graph.

R -T (19 #1999 T Sfened |

(c) The motion of a particle of mass m is given by
I
=ut+—gt
y 5 g

Find the force acting on the particle. -
m 39 FIF GO sifeq ¢Fae frr B

| )
=ut+—gt
y 29

FNPIOR e*TS & 91 qo/@ = e 341 |

(d) Distinguish between elastic and inelastic collisions.

fEfoRrR wie wEfeowrm 7xaes yreme & 12 e, B |

(e) Establish a relation between linear acceleration and
angular acceleration.

(R 99 o (ST G99 TEre T35 Tio 991 |
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A car is moving from rest. After 10 seconds its wheels
rotate 360 times in 1 minute. If the radius of the wheel
is 50 cm, then find—

(i) angular acceleration;
(i) angular velocity after 30 seconds.

&9 SEEIR 2[1 AE1 91 98 Q99 518, 10 (ReFeT “%s 4% fifte
360 I[C Ge | T 5 I 50 (= . =W, (orE—

(i) e gae fefy 1

(ii) 30 (P RS @F @t el 1 |

Define radius of gyration. Is it a constant quantity?
el PTES kel et 13 91 2 ¥ = 2
Or / 541

Write down the difference between mass and moment
of inertia.

©F ¥ GNP qEre A1 e |

Explain free and forced vibration.

TS SIF Freifae oo 5, qaiz foe |

Deduce an expression for the apparent frequency,
when a source of sound is going away from the
stationary observer.

& /e sm SR @E e SR crae wiPre FEAEST
AR Sfered |
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() 1f the speed of sound is 336 m/s in air, then find the
shortest length of the one end closed tube that will
resonate with a fork of frequency 210 Hz.

I 9 X9 @7 336 m/s =, (9@ 210 Hz 379 BRE

TR I 5T SeIfe 2'90e 71 (141 Y4 5 Ao Rew
s feef <1

3. Answer the following questions : 3x9=27

wﬁmmﬁmﬁm

(@) Deduce the equations of motion for constant
acceleration using method of calculus.

T SIS SRR AR IET Sifeq FANFIIT25!1 TeIE 41 |

(b) A projectile is fired with a velocity V making an angle 6
with the horizontal. Show that its trajectory is
parabolic.

V @ Segfie fem @ 6 @ IR e b fiose
(202 | (Y1 (T ATFHAICHN 51671y wfegany |

(c) Show that the work done by a force is equal to the
change of kinetic energy of the body. '

(Y& (T IR GHR 91 PR ©F oI “ifdas T |

(d) Establish a relation between angular momentum,
moment of inertia and angular velocity.

(PP ST, TERF HF (TP @[ TGS S FIof 397 |
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(e) Show that the total linear momentum of a system of
particles is equal to the product of the total mass of the
system and the velocity of its centre of mass.

(el @ FIEm oo I MY FAPART P OERE Sw6@
PR 2 o1 Wi PRew Sqewd (R A7 T |

(f) Find the expression of acceleration due to gravity at a
height h above the surface of the earth.

*f319 B [ h TS MR §I9 PRI e w4 |
Or / 9241

Deduce the relation between the orbital velocity of a
body moving round the earth just over its surface and
its escape velocity.

- WO SBACS YfF AP T8 GBI TR (@ A OF R @O
e FTF Sfered |

(g) Derive Stokes’ law by dimensional analysis.

Tifae ResweR s=Ee 8'59 Jacs! Sfeea |
(h) Establish the adiabatic equation PV = Constant.

Fao 2fFre PVY = %39, SIS0 B9 591 |
Or / 941
Show that
e @
Cp-Cy=R

(i) Prove that the sum of potential and kinetic energies of
a body in simple harmonic motion is constant.

21 9 (@ 9 “R1ge ofe $R o 9% GoI BientE e sfenfes
@ FF |
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4. Answer the following questions : 5x3=15
ooTe Al ePTRs Ted i

(a) What is centripetal force? Derive an expression for it.
Show that centripetal force does no work.

e W IF QACE? W ORI SRied | oyew @
SRSCHHS e (I PR TP |
Or / =41

Define coefficient of static friction and coefficient of
kinetic friction. What is angle of friction? Find its
relation with coefficient of friction.

B o 2ae e s g gaes s T w9 @9 I
(e ? TH BN 91O 2TR TR 5, Sferea |

(b) State and prove Bernoulli’s theorem.

reffers Toermyeot fifd e 4 |

(c) From the kinetic theory of gas, prove that

1%
P=—pc
30

where p is the density of the gas and ¢ is the root mean
square velocity of the gas molecules. Show that € o JT,
where T is the absolute temperature.
(51Rd Mo9GT 291 &I 91 @
)
P=—pc
3 p

T'® p 27 (=T GIQ SIF ¢ B (RT TP T8 Iof (391 | (ry&<
@ € < T, TS T 2’ *q Txew |
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