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The figures in the margin indicate full marks.
Candidates should answer in their own words
and adhere to the word limit as practicable.

All symbols are of usual significance.

Question No. 1 is compulsory and answer any /wo from the rest

ST e AP @aR TR (ATE (I-CRIAI 715 v Ted wie

1. Answer any fen questions from the following:

RS 2 (AT @-CI! 715 &Ta B8d mles
(2) Calculate V-7 where 7 =xi +) +2k .
V.7 -q3 O 3t St @i F=xf+y}+zl€.

210 =20

(b) Draw stress-strain diagram.
Arow-Rfs @rba ww

(c) Show that theoretically the value of Poisson’s ratio lies between —1 and 0.5.
@RS (@ AT FAITOT T —1 CATF 0.5 @3 Ny QACF |

(d) State two postulates of special theory of relativity.
s SeefreoRI 6 T 4 @A
(e) Define non-conservative force. Give an example.

SRR 37 3 9 TRIZA WG|

(f) Define axial and polar vector.

TR (939 € (TF (9FF IF 0 ?

(g) What do you mean by inertial and non-inertial frame?
TOIT 6 WEOIIY freed e fF teal ¢

(h) A particle moving in a force field has lincar ~momentum
P=3e¢”'i =2costj —3sintk . Find the force acting on it.
G 787 SIRYN P =3¢ —2cost] -3sinrk | a@Ba Toiq farupdm avma e
fafa =

(i) Define rigid body.
ROIES IR\ 7€ |

(j) What do you understand by resonance?

AW TS B QI 2
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(k) Find V<7 . where 7 = xi + yj 4 ok
Vi fcfy aa crelizn 7 - vi 4y + 2k .

State physical significance of moment of inertia.
WEW AT (Oxe wesp] [A3e wan

(I

~

(m) Why Poisson’s ratio is not called elastic constant?
ST WS femiern edin am oy A @Y

(n) What is forced vibration? Give example.
SFIH I IAD A 9 TuiEad wpe

(0) Find the value of x for which the vectors A =1+ xj vk and B=3i-2) -2k
will be perpendicular.
-G W NGRS A= +y+k @R B=3i-2j-2k 997 46 a4
TR

2.(a) Show that V7" = n(n+1)r""2, where r> = x? ~+—y2 +27. 4

e @ V" = n(n+1)r" > GRIE 77 =x* +y? 4271

(O8]

(b) Three vectors A=2i-j+k, B=i +2) ~3k, C=3i+aj+ 5k, are coplanar.
Determine the value of .
foafS o2 A=2i— j+k, B=i+2j-3k, C=3{ +a]+5k STOT L, o -4
A+ e )

(¢) If earth suddenly contracts to half of its present radius keeping its mass constant, 3
what would be the length of the day?
w7 weifFRfEe @ sffedia e e 2 o e ) T 2@ 9

dy

v

dy
6y=0at x=0, y=1, X=1. 1
) X Y dx

dy dy Y
YR F98 —-+—-6y=0at x=0, y=1, ==11
dx®  dx g dx

(b) A pressure of 38.4 atm is applied on a sphere of radius 10 c¢m, so that its volume
is reduced by 0.0064 cc. What will be the bulk modulus of sphere?

I atm =1.013x10° N/m’
10 cm TR (IS TA 38.4 IR Bist AT FAC OF SFoe 0.0064 oc
2P+ | (ieTebe arRreH Rfe @elrs % 7 1 IS 51 =1.013%10° N/m?

d’y
5F

3.(a) Solve

w2

53

(¢) A+ B+C =0, show that AxB=BxC=CxA.
A+B+C =0, 8N4 SR @A AxB=BxC=CxA4.

4. (a) Establish the differential equation of motion of simple harmonic motion and find | 2+2
its solution.

Saeieon sawe AAGad 2Bl acal war 3z g A s
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(b) A circular disc of mass m , radius » is rolling on horizontal surface. If @ be its 3
angular velocity, show that total energy is given by E = 3mr .

m ©q 8 W@QWWWQWWWWE‘%MW| @i
@ @ 2, (A8 (@ BIFfE b sifexifes /«—4mr 20 .

2
1) dy
) Solve y| S _(-;) . 3
(c OVC\Ld\2] ds.
v "‘-}’Hi’-_‘ij egelfba ST T
“laxt ) \dx
5.(a) Establish relativistic velocity addition theorem with the help of Lorentz 3+2

transformation equations. And hence prove that speed of light does not depend on
velocity of source.

IR Foled FRFACE AR s FKAre @b afost T mate @ S
siftaet Ber SifSTaTe Bor fisae w3

(b) The relativistic mass of a particle is double of its rest mass. Find out velocity of 3
the particle.

93O TR ST o7 ol B oraw fawd | Faifba sifecast e s
(c) |A7+l§| I;I B] show that 4 is Perpendicular to B. 2

|A+B|=|A-B| meiewR @ 4 6 B &> o9
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