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" Note : The question paper has three sections ‘A" B’ & 'C'. Answer the
questions as per the instructions given in the each section.
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Section ‘A’ (Very Short Answer Type Questions
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Note : Attempt any 07 questions. Answer of each question should not

exceed 50 words.
17" What vector shiould be addec fo the-sum of 2i +3j+4k and

i —2j - 2k such that the resultant vector is unit vector along

Z — axis.
j daex 2] + 33+ 4k R 1-2]-2k E‘\'Zﬂ‘Tﬁﬁv_\qm.ﬁm
| 5 Rrgd TR e z 9 B we UF give Jaey § 9|

-~
.

127 A=y i-(2xy+ 22)j + 2yzk then calculate divergence of 3 -

at point (1, 2, 3.
g A =vy2i- (2xy + 22)3 +2yzk 9 SO A @1 IO
g (1,2, 3) W R |
1.3~ Apointin cylindrical coordinatesis af {4, 45° , 2), Express its position
in cartesian coordinate system.

U g Jer PR Ead T | (4, 45°, 2) R B 39 fag &
Refy wrdfa Fdeie tafa ¥ <aisy| _
1.4 What is ment by the rank of a Tensor ?

Y R D ¥ ¥ T 9Esa § 7
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What do you undersiaind by the coriolis furce ? Give two examples
of the effect of coriolis force.

AR 9o ¥ 1 T & ? PRSI a7 @ ey =)
JETERT BT FRA DIy |

Define young's modulus, modulus of rigidity and Poisson ratio,
write a relation between them.

2T IR T, o UTid 3 WIS I B uRAifT
Fif | T 7o T B ey |

Define all Kepler's laws of planetary motion.

Srer @ w4 wE TRy @ fagra @ farag |

What do you understand by relaxation fime, damping constant

~ and quality factor of damped harmonic oscillator ?

FATFTET Baex I w7 AT B 7
“Asdteliire of mass m revolves around the earth imass M}in-a
path of radius r. Calculate the angular momentum of the satellite
interms of G, m, Mand .

M SIHM BT U SuUE Uedl (FegAr M) & aRa: r Bear & o
TR YREHUT IR ET T | SUUE D UG ¥ B AT G, m, MR
r @ 9al | DI | . |
Differentiate between the phase velocity and group velocity.
HATIT SR THEFT # o= @l die |
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Section 'B' (Short Answer Type Questions)
. =Sl 05 UTAl BT SR LIV | TS W @ SR DI AdaH
AT 200 ¥R 2 | 5X5=25

Note : Attempt any 05 questions. Answer of each question should not

1

exceed 200 words. | |
Find the work done in moving a particie in a force field
f?=(2xy+z3)? +x2 ] + 3x 2%k
. (NS
P.T.O.
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from point-{1, -2 . 1) 1o (3,1, 4)
a*maﬁfmﬁrawﬁngmzﬁmaﬁw

F= (2xy+2? )1+,{ j+3x22k

FRF0.-2,09 3,1, 2) 99 @R

Transform vector A=3xi-yzj+x*zk
in cylindrical coordinate system.

‘/ﬁ?ﬁ‘\’ A__3x1-—yz]+x zk ﬁéﬂ?@ﬁﬁé@ﬁﬁqﬁaﬁﬁﬂﬁml
3.

Two sides of a triangle are formed by the vectors
=3i+6]-2k

=41 - j+3k

Determine all the angles of the triangle.

wﬁwzﬁaﬁaﬁmwﬁsﬁ
A= .j1-+-6j\

' B= 41—_]+3k
ﬁﬁmﬁ%lﬁﬁméwﬁaﬂvﬁaﬁmaﬁm|

What is difference between symmetric and skew — symirneiric
tensor. Explain with examples ?

fafafes ik @ Rififcd =R & evR & W@I JETEVY g
AR HIFTY |

What is ment by rotating frame of reference ? Let from S'is rotating
with a uniform angular velocity with respect to a frame S and the
axes of the both frames are coincident at t = 0, then establish the
galilean fransformation between the position coordinates and
velocity.

e WA 9§ 91 AR § 7 Ie W9 S'US BE S une Ue
T Fnd O IO N T TSR =0, qqa‘m‘rq‘m-\qw—ra-:gg
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& _ Obtain an expression for the moment of Inertia of a solid sphere
of mass M and iadius R about its diametrical axis and about ils

tangeni. N N
v X M Rt g@rrT M e fyour R & | Tver @ @R8I

e} @ afen o Jgel @l T Y |
2 Theradius of a planetis twice the radius of earth and both have
* same density. If escape velocity on planet be Vp andV, respectively.

Prove that V= 2V, . . .
wmmaﬁﬁwqaﬁaﬁﬁmﬂﬁﬂﬁﬁaﬂ?aﬁ ffr
SErCALIR I uﬁmwmﬂaﬂvﬁaﬂ? gerf] TRV, &l
Rrg PTG V, =2V,
8. The displacement of two waves are

x, =a, sin(wt + ¢) and

X, =a, sin wt
abtain ar expression for the “esufiant amplitude ard . condition
for maximum and minimum of intensity. |
o TR T fReTE x, =a, sin(wt + ¢) 3R x, = a, sin Wi =
qﬁvnﬁmmwmmﬂaﬁﬁqaﬁ?mwﬁmﬁﬁwaﬁmﬁ
DT U DI |
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Section 'C' (Long Answer Type Questions)
de ;i 03 W BT SER AINT | HE TR @ SR Bl A

AT 400 VE B | 3X12=36 .
Note : Attempt any 03 questions. Answer of each question should nof !
exceed 400 words. |

% Verify stoke's theorem for

F=(2x-y)i-y22j-y zk

w_hereS is the upper half suiface oi the spiere x? + y2 + 22 =1

and C is its boundary. |
P.T.O.
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F = (2x ~y) iy 2’ -y zk & forg Wi R B i STy
Rl S et x? +y* + 2 =1 1 ST o) s TR C 3D A T
10, Avector A = 4F + 6 + 6§ islocated at the point r=5, p=45° and
$=45°. Express 4 in terms of its rectangular components.
T FHX A =47+ 0 + 6§ G =5, 0=45 AR $=45 R B
Jqx % P YRR B $ wd A Tl B |

11~ Show that in a non — dispersive medium, the group velocity and the
phase velocity are equal.

m%%ﬁmﬁwﬁhwﬁwmmwéﬂw@ﬁ%l

12— Two particles of masses. 100 gm and 300 gem have at a given fime

posifion (2'{ +57+13 E)m and (-—6? +47 - 212)m respectively and
= velocities. (1 0i-77-3 ﬁ) and (7? -9 'i +6 12) i /5. respeciively.

Deduce
[l  the instantaneous position of the center of mass.

il the velocity of the second particle in the centre of mass frame

of reference.
100 TTH 3R 300 ITH SIAE D < HUI B R Th T W

———gwr (21 +5] + 13K) o e (-61+47 - 2k) o & 3 &
| m:(1oi‘—7j—312) 3R (7%-9}-;-612) Ho /0 T

OT DHIFTY
(i) ST B DI Aeblieid ReIfy |
i) A B BH T TN BT BT AT |

13.  Whatis a caniilever ? Derive cn exprzssion for the denression of the
loadad end of a canti lever of rectangular cross — section of negligible

weight.
pP.T.O.
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(@) Show that the radius vector joining the sum to a planet
sweeps out equal areas in equal time interval.

(@) fREEd 5 a8 o1 @ @ we Brey dger g9 99
IR | A §Fhel T HRATl § |

(b)  Show that the square of the time period of revolution of a
planet is proportional to the cube of semi — major axis of
the orbit.

@) <=y fF a3 IRy Frat &1 T S onf ufy B
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