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Bachelor of Science (BSC-12/16/17)

First Year Examination, 2019 (June)
Time : 3 Hours] Max. Marks : 40

Note : This paper is of Forty (40) marks divided into three
(03) sections A, B and C. Attempt the questions
contained in these sections according to the detailed
instructions given therein.
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SECTION-A/ ©@US-%h )
(Long Answer Type Questions)/( ¥l 3w ated W9 )

Note : Section 'A' contains four (04) long answer type
questions of Nine and half (9%2) marks each. Learners

are required to answer any two (2) questions only.
(2x9Y2=19)
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1. State and prove Gauss divergence theorem. Explain the
physical significance of the divergence.

Mg e@sg v fafgu qen fag wifSw sPesd &
Afeera HE I GHRU

2. Define potential and potential energy of the gravitational
field. Find the gravitational potential and energy of a particle
of mass ‘m’ near the surface of earth.

e & & fava 9 Rufew =t & 9Rafa s
gedt I GaEe W W ‘m’ THAA & B H AT
fawa qen EEE feafas e e

3. What is conservative force ? Show that the work done by
the conservative force around a closed path is zero.

el 9o ;= §? fomed o Wt 99 g u W< Uy
W A T wE I B

4. Differentiate linear momentum with angular momentum.
Prove that J = jcm +RxP
where J = Angular momentum in laboratory (L) frame

J ., = Angular momentum in centre of mass (C) frame

C

p = Linear momentum of the system

R = Positive vector of the centre of mass.
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T J=J, +RxP
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SECTION-B/( ©@Us-@)
(Short Answer Type Questions)/( TTE I A1 T9T)
Note : Section 'B' contains eight (08) short answer type

questions of four (04) marks each. Learners are required
to answer any four (04) questions only. (4x4=16)

Me: @oe ‘@ H A8 (08) o ST oA g A
T ¥, IO Y3 ® fau =WR (04) 3w i@
g1 foenfefal w1 =99 9 waw =R (04) YA ®
SW 3 T

1. Prove that grad 7" =nr""".7 where 7 is position vector.
g HING grad =" SR ;o feafa @fewm @

2. State and explain inverse square law of forces.

Feh Tt fem (e % faw) e @) fafeaw 9 g@emEy
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Show that the rate of change of angular momentun of a

particle is equal to the torque acting on it T =d I/ dr.

e f fedt #o1 & Fvig a7 gieds & R Tw
ot % SRR B R T=d U/ dr

Calculate the moment of inertia of a solid cylinder about its
geometrical axis.

T& 3 9o H Sed U IGF SANHAE HAH: &
gfiig: fehifeu)

Define bulk modulus (K), modulus of rigidity (n) and
poission ratio (G).

I JAed ok (K), T&ad () o TEHT ST (o)
= gftafig wifsw)

Define and explain work energy theorem.

wE o gHT i aRafie s TR

Write a short notes on Kater's pendulum and its applications.

HX ® Jad W TH o AR fafgu wd sg9a TImm
afeT
What is the principle of consenvation of energy and

momentum, explain with some examples.

Sl T HAT W H FAS T T, HY ST I
T
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SECTION-C/( @Ue-1)
(Objective Type Questions)/( &S TIT)
Note : Section 'C' contains ten (10) objective type questions

of half (2) mark each. All the questions of this section
are compulsory. (10x¥2=05)

Me : @ ‘M FH g9 (10) qEATS Y Y W T,
T% U % fAu eman () e fuifa 21 =9
e & wefi e siferd €

1. The carl of a vector function is always

(a) A scalar (b) A vector

(©) A tensor (d) None of these
% URY B w1 ko T T ®

(31) srfsw () Hfee

() 2 (F) =8 § HE Tl

2. Which of the following is always correct :
@ A=B b) A-B=B-A
(© A.B=B.A (d AxB=BxA
T4 9 $H U T R
(1) A=B (9) A-B=B-A
(9) A.B=B.A (1) AxB=BxA
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3.

Which of the following relation between force F and
potential energy V is correct :

(@ F=-gradV (b) F=divV
© F=culV ) Fz—dex

Y ¥ &N W G99 90 F 9 fefds e V@ &=
R

() F=—grad V (F) F=divV
® g=culV (%) F:—dex

The total energy of a satellite round the earth is

(a) Zero (b) Infinite

(c) Positive (d) Negative

geel % WR SR YEG SWE i hel el BT E:
(1) I () o=

CORRIGED (%) FomHS

Inside a thin uniform spherical shell, the gravitational field
is:
(a) Zero (b) Infinite

(¢) Constant (d) Positive
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6. The work done along any closed path in a conservative force
field is :

(a) Zero (b) Positive

(¢) Negative (d) Arbitrary

Tl 9 & § R 9= e § e mn e g 2
(1) 7 A () oFATHS

(|) RUIcHR (2) &5 i

7. The centre of mass of a body lies :
(a) At the centre of the body
(b) With in material of body
(¢) Outside the material of body

(d) May lie outside or inside

et fvg 1 gomm #= feom g ?
(Mg & B3 W

(F) o F I

() 9% & ML

() R T o &l FfF & Thar ¢
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8. The relation between ‘G’ and ‘g’ is :
@@ GM,=9"R: (b) GM?=9R’
© G*M?=9R? d) GM, =9R’
‘G’ @ ‘g’ ® A G B
(31) GM, =9°R? (9) GM? =9R?
() G’M? =9R’ (?) GM, =9R?

9. A compound pendulum is suspended at its centre of mass,
its time period will be
(a) O sec (b) o

() 1sec (d) 2 sec

Th FHRE Tlolsh IHh THHM hs GU TEh %, EREd

AR B
(37) 0 sec (d)

(F) 1 sec (3) 2 sec

10. Torisional rigidity of a rod is directly propotional to

(a) (radius)? (b) (radius)?
(c) (radius)* (d) radius

TF 0T B WS @A WA B e
(31) (Frm)? (=) (F=m)’
(@) (F=m* GRERI
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