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Note:	 The question paper is divided into three sections A, B and C.
		  Use of non-programmable scientific calculator / simple calculator 

allowed in this paper. 
{ZX}e :	 àíZ nÌ VrZ IÊS>m| "A', "~' Am¡a "g' ‘| {d^m{OV h¡&
		  Bg àíZnÌ ‘| Zm°Z-àmoJ«m‘o~b gmB§Q>r{’$H$ Ho$ëHw$boQ>a/gmYmaU 

Ho$ëHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V h¢&

	 Section - A	 6 × 1 = 6
(Contain six (06) Very Short Answer Type Questions)

Note:	 Examinees have to attempt all questions. Each question is of 01 
marks and maximum word limit may be thirty words.

	 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e :	 IÊS> "E' ‘| N>§ (06) A{VbKwCÎmamË‘H$ àíZ h¢, narjm{W©¶m| H$mo g^r 
àíZm| H$mo hb H$aZm h¡& àË¶oH$ àíZ 01 A§H$ H$m h¡ Am¡a A{YH$V‘ 
eãX gr‘m Vrg eãX h¢&
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1)	 (i)	 Explain tension and thrust.
		  VZmd Ed§ àUmoX H$mo g‘mPmBE&

	 (ii)	 State (λ - µ) theorem
		  (λ - µ) à‘o¶ H$m H$WZ H$s{O¶o&

	 (iii)	 Define imaginary work.
		  H$pënV H$m¶© H$s n[a^m{fV H$s{O¶o&

	 (iv)	 Define Angular velocity and Angular Acceleration.
		  H$moUr¶ doJ VWm H$moUr¶ ËdaU H$mo n[a^m{fV H$s{O¶o&

	 (v)	 State Hook's law for elastic string.
		  àË¶mñW S>mo[a¶m| Ho$ {bE hþH$ H$m {Z¶‘ H$m H$WZ H$s{O¶o&

	 (vi)	 Define Constrained Motion.
		  à{V~pÝYV J{V H$mo n[a^m{fV H$s{O¶o&

	 Section - B	 4 × 5 = 20
(contain Eight Short Answer Type Questions)

Note:	 Examinees will have to answer any four (4) question. Each 
question is of 05 marks. Examinees have to delimit each answer 
in maximum 200 words.

IÊS> - ~
(bKw CÎmar¶ àíZ)

{ZX}e :	 IÊS> "~r' ‘| AmR> bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýht 
^r Mma (04) gdmbm| Ho$ Odm~ XoZm h¡& àË¶oH$ àíZ 05 A§H$m| H$m h¡& 
narjm{W©¶m| H$mo A{YH$V‘ 200 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V H$aZo 
h¢&
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2)	 The resultant of two forces P and Q is of the magnitude P, show that 
if the force P be doubled, Q remaining unaltered, the new resultant 
will be at right angled to Q and its magnitude will be P Q4 2 2-

	 Xmo ~bm| P d Q Ho$ n[aUm‘r H$m n[a‘mU Ho$ ~am~a h¡? ¶{X P H$mo XmoJwZm 
H$a {X¶m OmE d An[ad{V©V aho, Vmo {gÕ H$s{OE {H$ Z¶m n[aUm‘r Q Ho$ 
bå~dV² hmoJm VWm CgH$m n[a‘mU P Q4 2 2-  hmoJm>&>

3)	 Prove that necessary minimum force required for pulling a particle 
of weight 'w' is w sin λ where λ is angel of friction.

	 {gÕ H$s{OE {H$ 'w' ^ma EH$ H$U H$mo ê$j j¡{VO g‘Vb na ItMZo Ho$ 
{bE Amdí¶H$ Ý¶yZV‘ ~b w sin λ h¡ Ohm± λ Kf©U H$moU h¡&

4)	 If end points of an identical chain of length 2l can slip on a rough 
horizonal rod. If coefficient of friction of rod is µ then find span.

	 ¶{X 2l b§~mB© H$s g‘ê$n O§Ora Ho$ {gao EH$ ê$j j¡{VO N>‹S> na {’$gb 
gH$Vo h¢& ¶{X µ N>‹S> H$m Kf©U JwUm§H$ h¡ Vmo {dñV¥{V kmV H$s{O¶o&

5)	 The radial and transverse velocities of a particle are λr and µθ. 
Find its path and show that it's radial and transverse components of 
acceleration are respectively:

	 r
r

2
2 2

m
n i

=  and 
r

ni m
n

= +` j

	 {H$gr H$U Ho Aar¶ Ed§ AZwàñW doJ λr VWm µθ h¡& BgH$m nW kmV 
H$s{OE Am¡a {gÕ H$s{OE {H$ BgHo$ Aar¶ Ed§ AZwàñW ËdaU H«$‘e:

	 r
r

2
2 2

m
n i

=  Ed§  
r

ni m
n

= +` j h¢&

6)	 A particle of mass m is falling in resisting medium, whose resistant 
is µ times of its velocity. If particle starts its motion from rest then 
prove that distance travels in time t is.
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	 EH$ m  Ðì¶‘mZ H$m H$U à{VamoYr ‘mÜ¶‘, {OgH$m à{VamoY doJ H$m µ JwUm 
h¡. ‘| {JaVm h¡& ¶{X H$U {dam‘mdñWm go J{V Amaå^ H$aVm h¡ Vmo {gÕ 
H$s{O¶o {H$ t g‘¶ ‘| Mbr JB© Xÿa hmoJr-
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7)	 An identical chain of length 2l and mass M is hanged symmetrically 
on stubble. If particles of mass m1 and m2 are attached with end points 
of chain then prove that when chain is losing contact from stubble, 
velocity of chain is

	 l g
M m m

M m m2

1 2

1 2

+ +

+ +^ h
 .

	 M Ðì¶‘mZ Ed§ 2l b§~mB© H$s g‘én O§Ora H$mo EH$ {MH$Zr Iy§Q>r na 
g‘{‘V én go bQ>H$m¶m J¶m h¡& ¶{X O§Ora Ho$ {gam| na Ðì¶‘mZ m1 d 
m2 H$U g§b¾ hmo Vmo {gÕ H$s{OE {H$ Iy§Q>r go O§Ora H$m gånH©$ Ny>Q>Vo

	 g‘¶ O§Ora H$m doJ l g
M m m

M m m2

1 2

1 2

+ +

+ +^ h
 hmoJm&

8)	 If a planet creates an ellipse towards the Sun located in the mucleus 
then prove that its velocity at one end of the small axis will have the 
geometrical mean of the velocity at the ends of any diameter.

	 EH$ J«h Zm{^H$m ‘| pñWV gy¶© Ho$ à{V EH$ XrK©d¥Îm ~ZmVm h¢ Vmo {gÕ H$amo 
{H$ bKwAj Ho$ EH$ {gao na BgH$m doJ {H$gr ^r ì¶mg Ho$ {gam| na Ho$ doJ 
H$m Á¶m{‘Vr¶ ‘mÜ¶ hmoJm&
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9)	 Find the product of inertia of half loop of lamniscate r2 = a2 cos 2θ 
about pole and axes which is perpendicular to axis in the plane of 
curve of its axis.

	 b¡åZrñHo$Q> r2 = a2 cos 2θ Ho$ AÕ©byn H$m CgHo$ Aj Am¡a Y«wd go OmZ| 
dmbr dH«$Vb ‘| Aj Ho$ bå~ Ajm| Ho$ n[aV: OS>Ëd-JwUZ kmV H$s{OE&

	 Section - C	 2 × 10 = 20
(Contain 4 Long Answer Type Questions)

Note:	 Examinees will have to answer any two (02) questions. Each 
question is of 10 marks. Examinees have to answer in maximum 
500 words. Use of non-programmable scientific calculator is 
allowed in this paper.

IÊS> - g
(XrK© CÎmar¶ àíZ)

{ZX}e  :	IÊS> "g' ‘| 4 {Z~ÝYmË‘H$ àíZ h¢& narjm{W©¶m| H$mo {H$Ýht ^r 
Xmo (02) gdmbm| Ho$ Odm~ XoZm h¡& àË¶oH$ àíZ 10 A§H$m| H$m h¡& 
narjm{W©¶m| H$mo A{YH$V‘ 500 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V H$aZo 
h¢& Bg àíZnÌ ‘| Zm°Z-àmoJ«m‘o~b gmB§Q>r{’$H$ Ho$ëHw$boQ>a Ho$ Cn¶moJ 
H$s AZw‘{V h¡&  

10)	 Prove that the necessary and sufficient condition for the equilibrium 
of any hard body under the action of many coaxial force is that the 
algebraic sum of the imaginary works done by the forces in some 
small hypothetical displacement, which is inhibitory with the 
geometrical restrictions of the body is zero.

	 {gÕ H$s{OE {H$ AZoH$ g‘Vbr¶ ~bm| H$s {H«$¶mAmo Ho$ AÝVJ©V {H$gr 
ÑT> {nÊS> Ho$ gÝVwbZ hoVw Amdí¶H$ Ed‘² n¶m©á à{V~ÝY ¶h h¡ {H$ {H$gr 
bKwH$pënV {dñWmnZ ‘|, Omo {ZH$m¶ H$o Á¶m{‘Vr¶ à{V~ÝYmo Ho$ gmW ‘| 
AdamoYr h¡, ~bm| Ûmam g§nm{XV {H$¶o J¶o H$pënV H$m¶m} H$m ~rOr¶ ¶moJ 
eyÝ¶ h¡&
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11)	 One end of a weightless elastic string of length a whose coefficient of 
elasticity is 2mg is tied up with point O and other end is tied up with 
a particle of mass m. if particle is leave from rest at point O then find 
maximum expansion of string and prove that particle will return at 
point after time.

tan
g
a

2 2
21r + - -^ ch m

	 ñd^m{dH$ bå~mB© a H$s EH$ ̂ mahrZ àË¶mñW S>moar {OgH$m àË¶mñW JwUm§H$ 
2mg h¡, H$m EH$ {gam O {~ÝXþ go ~§Ym h¡ Am¡a Xÿgam {gam m Ðì¶‘mZ Ho$ 
EH$ H$U go ~m§Ym J¶m h¡ H$U H$mo O {~ÝXþ go pñWa AdñWm ‘| N>mo‹S>m J¶m, 
V~ S>moar H$m CƒV‘ {dñVma kmV H$s{O¶o Am¡a {gÕ H$s{OE {H$ H$U dmng 
O {~ÝXþ na 

tan
g
a

2 2
21r + - -^ ch m   g‘¶ ‘| nhþ±MoJm&

12)	 Derive equation of Central orbit in (i) Reciprocal polar form (ii) 
Pedal form.

	 gHo$ÝÐ H$jm H$s g‘rH$aU (i) ì¶wËH«$‘ Y«wdr ê$n (ii)  n{XH$ ê$n ‘| ì¶wËnÞ 
H$s{O¶o&

13)	 For Elliptic Disk find
	 (i)	 Moment of inertia about major axis.
	 (ii)	 Moment of inertia about minor axis.
	 (iii)	 �Moment of inertia about line perpendicular to plane and passing 

from centre of disk.

	 XrK©d¥Îmr¶ nQ>b H$m
	 (i)	 XrK©Aj Ho$ gmnoj O‹S>Ëd AmKyU©
	 (ii)	 bKy-Aj Ho$ gmnoj O‹S>Ád AmKyU©
	 (iii)	�nQ>b Ho$ Ho$ÝÐ go nm[aV Ed§ Vb Ho$ bå~dV aoIm Ho$ gmnoj O‹S>Ëd 

AmKyU© kmV H$s{O¶o&


