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Time : 3 Hours Maximum Marks : 30

Note : This paper is of thirty (30) marks divided into three (03)

sections A, B, and C. Attempt the questions contained in
these sections according to the detailed instructions given
therein.

I YIA-UF E (30) 3Fehl T & S 17 (03) @USI &, @
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Section - A / WUS-h

(Long Answer Type Questions)/( Erdf 3T aTel Wy+T)

Note : Section 'A' contains four (04) long-answer-type questions

e

of seven and half (7'2) marks each. Learners are required
to answer any two (02) questions only. (2x7A=15)
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I.

State and prove the theorems of parallel axes and perpendicular

axes.
T~ qe - 3El i g9 fafee den fag wifsw
Establishthe following relations for elastic constants.

(1) Y =3k(1-20)

(i) Y=2n(l-0o)

WhereY =Yong'smodulus, K=Bulkmodulus, ¢ =Poission'sratio,
and 17 =Modulus of rigidity

yeareerd feerient & forg feifora T wenfua sifse-

(1) Y =3k(1-20)

(i) Y=2n(l-0o)

SRl Y = 37 1 Wik, K= 6 Jeerdl olleh, o= WgaH
ST TN 7 = el on

Define angular momentum and torque. Show that the angular

momentum J ofasystemofparticlescan be expressed inthe form

J =T + R x P .Here J,, =Angularmomentumaboutthe centre

ofmass, g =Positionvectorofcentreofmass,and p =Totallinear

momentum.

HIofE Gam AR ot el @t aftren dfsw) swifse fw o
% TH (@@ & & S (j) ® J=J,, +RxP & &
F = fea s W@ 21 SR J, = FEE %% % A

HIV Hall, g = Seq9H = i feffa wfew, den p= 993
T el
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4. Calculate the work required inspraying adrop of water ofone mm.
radius into a 10° droplets all of same size, the surface tension of

wateris 72 dyn/cm.

T o oo & O 61 T 9% 10° Biel 981 § FRRl S
21 3T T ferae e T STewgeRal gM? U BT IS e
72 ST 2l

Section - B / @Us-@
(Short Answer Type Questions) ( g I a1 TI9)

Note : Section 'B' contains eight (08) short-answer-type
questions of two and half (2'2) marks each. Learners are

required to answer any four (04) questions only.
(4x22=10)

Az : @US @' H IS (08) T I ATl WY T 0§, v
9T & o o8 (2Y) ofw Fraifa & 1 foranffat o g
Y el TR (04) U9l & ST S & |

1. StateNewton's lawsofmotion. What are their limitations?

=2 & T favges Fam odrEd| St S @ 2?2

2. Provethatforce F = (x> + yz)f +3xy j Isanon-conservative force.

fog FIT fF 7a F=(x7+y7)i+3xy | el 7 2

3. Explainthe termbending moment, flexural rigidity and torsional
rigidity.
T STV, T9eh 3@l defl TRIS! Tl i ATEAT el

4. Define moment ofinertia and explainits physical significance.
Siee ool w1 uRem dfSu qen zEes ofifds W
BEEIER]
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5. Showthat theareal velocityremains constant whena particle moves

i the influence ofacentral force.

TUF T e hIE 01 Hi1d oA & YA § A1 € A &5 3
fraa & 2

6. Define gravitational potentialenergy and selfenergy.
Teceitd ferdst St qen -3 st aftdrn sl
7. Stateand prove work-energy theorem.
FrE-Fe g fafew den fag wifsm)

8.  Whatdo youmean by inertial and non-inertial frames?

Sged qUl eTged HH W YT o AW B2
Section - C / @US-T
(Objective Type Questions) / ( TS I )

Note : Section 'C' contains ten (10) objective-type questions of
half (2) mark each. All the questions of this section are
compulsory. (10x24=05)

T : @Wug U U 9 (10) TS e e T ¥, vl ueA
@ fom amen (%) ot fauifa € 1 3@ @oe & Wit oo
arframed €

1. If 3 —jxand B=jy,the V(A.B) isequalto:

(a) fy + jx (b) zero
l 2f+lx 2 d 2
(© FYXI+xy) (d)
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& A _Jx M B=jy ¥ V(AB) % HH BT :
(31) iy +x (d) zero
@)y txy] () 2

S YK+ Xy T

The unit of gravitational field intensity is :

(@) Newton/Kg (b) Joule/Kg
(c) Newton-Kg (d) Joule-Kg
T & I Aol T W T T

(31) =g / e (9) & / fom
(@) =X - fam (7) 5 - fom
Dimension of surface tension is :

(a) ML2T> (b) MLT?

(c) ML'T> (d) ML'T?
U3 o i e ®

(37) ML*T? () MLT?
(9) MLT? () ML'T?
Viscosity ofa liquid :

(a) increases with temperature
(b) decreases with temperature
(c) remains constant

(d) None ofthese
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%9 i TIAMECA
(31) T & WY sl g1 (9) q9 & WY el 2l
(|) feer w2 (2) 3T 9 HIE 72T

5.  Moment of inertia of a thin spherical shell about a tangent is :

MR?*

(@ MR? (b) 5
2MR? q 5MR?

(©) 3 (d) 3

99l 3@ & WUe ek Wiel S Siged STl el ®

(31) MR () Mfz
) 2MR”* ) SMR?
3 3
6. The limiting value of Poission's ratio are
(@ —1to0.5 (b) 1t00.5
(¢c) —0.5to-1 (d) +0.5to0+1
WEHA-SA 1 Gt % 4 e ®
(1) -1 9 0.5 T (F) 1 9 -0.5 T
() -0.5 9 -1 @ (%) +0.5 ¥ +1 T

7. InStoke's formula, F is equal to :
(@ 6mav (b) 6n’nav
(c) 6mnav (d) None ofthese
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W % G § F %1 99 9 B § 2
(31) 6mav () 6r’nav
(|) 6mnav (%) T8 | & 7=

8. A particle is kept at rest on earth's surface. The minimum speed
with which it should be projected so that it does not return to :

GM LG
@ 3R ® V2R
GM Y
© o @ |

T fuug gedl qof W fammeEen d 21 38 SR SW b
ST T =AaE 97, TS99 98 w9t ek o9 | eI, BhT-

GM GM
R ATy
GM 2GM
() R () R

9. The relation between'G'and 'g'is :

@@ G’°M_=gR’ (b) GM_ =g’R’
() GM,/=gR’ (d GM_ =gR’
'G' TE g & W W ©

(31) G™M,” =gR’ (9) GM, = g’R”
(¥) GM > =gR”? (2) GM, =gR’
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10. Kepler's third law of planetary motion is :

@ T’aa’ (b)) T’aa’

©) T’aa’ (d) None of these
FR H AT T8 Ta & Fem T o

() T8’ () Tloa?

(F) T?ga’ (7) T ¥ *E =
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