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Note:	 The question paper is divided into three sections A, B and C. 
{ZX}e :	 ¶h àíZ nÌ "A' "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡&

	 Section - A	 6 × 1 = 6

(Very Short Answer Questions)

Note:	 Section ‘A’ contain six (06) Very Short Answer Type 
Questions. 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> "A' ‘| N>… (06) A{VbKwÎmamË‘H$ àíZ h¢, narjm{W©¶m| H$mo g^r 
àíZm| H$mo hb H$aZm h¢& àË¶oH$ àíZ Ho$ 01 A§H$ h¡ Am¡a A{YH$V‘ 
eãX gr‘m Vrg eãX h¢& 
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1)	 (i)	 Write the formula of transvers velocity.
		  AZwàñW doJ H$m gyÌ {b{IE&

	 (ii)	 Write the principle of conservation of Energy:
		  D$Om© g§ajU {gÕmÝV {b{IE&

	 (iii)	Write the formula of Lami’s Theorem.
		  bm‘r à‘o¶ H$m gyÌ {b{IE&

	 (iv)	 Write the greatest and least resultant of two forces.
		  Xmo ~bm| H$m A{YH$V‘ Ed§ Ý¶yZV‘ n[aUm‘r ~VmB¶o&

	 (v)	 Write a coefficient of friction?
		  Kf©U JwUm§H$ ³¶m h¡?

	 (vi)	 Write the equation of Simple Harmonic Motion (S.H.M.)
		  gab AmdV© J{V H$m g‘rH$aU ~VmB¶o&

	 Section - B	 4 × 8 = 32
(Short Answer Questions)

Note:	 Section ‘B’ contain Eight Short Answer Type  Questions. 
Examinees will have to answer any four (04) questions. 
Each question is of 08 marks. Examinees have to delimit 
each answer in maximum 200 words.

(IÊS> - ~)
(bKwÎmamË‘H$ àíZ)

{ZX}e :	 IÊS> "~' ‘| AmR> bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo H$sÝhr 
^r Mma (04) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àíZ 08 A§H$ 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)	 A particle describes a curve (for which S and φ vanish simultane 
only) with uniform velocity v If the acceleration at any point is 

	 v c
v c

2 2

2

+
 find the intrinsic equation of the curve.

	 EH$ H$U EH$ dH«$ ‘| ({Og‘| S VWm φ EH$ gmW eyÝ¶ hmoVo h¢) AMa doJ 

go MbVm h¡& ¶{X {H$gr {~ÝXþ na CgH$m ËdaU v c
v c

2 2

2

+
 hmo Vmo dH«$ H$m 

Z¡O g‘rH$aU kmV H$amo&

3)	 A particle is projected with velocity u along a smooth horizontal 
plane in medium whose resistance per unit mass is k (velocity). 
Show that the velocity v after a time t and the distance x in that 
time are given by v ue kt= -  x k

u e1 kt= - -6 @
	 m Ðì¶‘mZ Ho$ H$U H$mo  doJ go j¡{VO Vb ‘| à{VamoYr ‘mÜ¶‘ ‘o 

àjo{nV {H$¶m OmVm h¡& à{VamoYr ‘mÜ¶‘ H$m à{VamoY à{V BH$mB© Ðì¶‘mZ  
k × velocity h¡ Vmo {H$gr jU t na doJ Ed§ Xÿar {ZåZ ì¶OH$mo§ go ì¶³V 
hmoVr h¡&

	 doJ v ue kt= -  Xÿar x k
u e1 kt= - -6 @

4)	 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 
4p Q2 2-

	 Xmo ~bm| P d Q Ho$ n[aUm‘r H$m n[a‘mU P Ho$ ~am~a h¡& ¶{X P H$mo Xmo 
JwZm H$a {X¶m OmE d Q An[ad{V©V aho Vmo {gÕ H$s{OE {H$ Z¶m n[aUm‘r 
Ho$ Q bå~dV² hmoJm VWm CgH$m n[a‘mU 4p Q2 2-  hmoJm&
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5)	 A train of mass M lbs is ascending a smooth incline of angle α 
(where sin α = 1/n)  when the velocity of the train is v ft./sec. 
Its acceleration is f ft./sec2. Prove that the effective horse power 

of the engine is: 
( )
ng

v nf g
550H

M
=

+

	 M nmCÊS> Ðì¶‘mZ H$s Q´>oZ, v ’w$Q>/goH$ÊS> doJ, f ’w$Q>/goH$ÊS>  2 ËdaU 
go α H$moU PwH$md dmbo {MH$Zo AmZV g‘Vb na J{V‘mZ h¡, Ohm± 

/sin n1α =  {gÕ H$s{OE {H$ Q´>oZ H$s à^mdr Aíd ep³V² h¡…

	
( )
ng

v nf g
550H

M
=

+

6)	 Two light elastic strings are fastened to a particle of mass m 
and their other ends are attached to two fixed points so that 
the strings are taut. The modulus of elasticity of each is λ, the 
tension T and lengths a and b. Show that the period of oscillation 
along the line of the strings is,

	 Xmo hëH$s àË¶mñW S>mo[a¶m± m Ðì¶‘mZ Ho$ EH$ H$U go ~§Yr h¡ Am¡a CZHo$ 
Xÿgao {gao {~ÝXþAm| go Bg àH$ma ~§Yo h¡ {H$ S>moar VZr aho& ¶{X àË¶oH$ H$m 
àË¶mñW JwUm§H$ λ, VZmd T VWm bå~mB© a VWm b h¡ Vmo {gÕ H$s{OE {H$ 
S>moar Ho$ AZw{Xe EH$ XmobZ H$m g‘¶ hmoJm&

	 ( ) ( )T a b
mab2π λ+ +

7)	 A particle describes the curve r = a sin n θ under a force to the 
pole,  find the law of force.

	 Y«wd {~ÝXþ H$s Amoa ~b H$m {Z¶‘ kmV H$s{OE {OgHo$ AYrZ H$moB© H$U 
r = a sin n θ dH«$ na J{V‘mZ h¡&

8)	 Explain Kepler’s law.
	 Ho$ßba {Z¶‘m| H$mo g‘PmBE&
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9)	 Show that a uniform triangular lamina of mass M is equi-
momental with three particles, each of mass 12

M  placed at the 
angular points and a particles of mass 34

M  placed at the centre 
of inertia of triangular lamina.

	 {gÕ H$s{OE {H$ M Ðì¶‘mZ Ho$ EH$ {Ì^wOmH$ma nQ>b, {Ì^wO Ho$ H$moUr¶ 

{~ÝXþAm| na aIo 12
M  Ðì¶‘mZ Ho$ VrZ H$U VWm EH$ 34

M  Ðì¶‘mZ H$m 
H$U O‹S>Ëd Ho$ÝÐ na aIm hmo Vmo g‘ AmKyUu h¡&

	 Section - C	 2 × 14 = 28
(Long Answer Questions)

Note:	 Section ‘C’ contain 4 Long Answer Type Questions. 
Examinees will have to answer any two (02) questions. Each 
question is of 14 marks. Examinees have to delimit each 
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$mo H$sÝhr Xmo (02) 
gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àíZ 14 A§H$m| H$m h¢, narjm{W©¶m| H$mo 
A{YH$V‘ 500 eãXm| ‘§o 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¢&
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10)	 (i)	� Find central orbit when central force if given as a function 
of r, the central force varies inversely as the square of the 
distance from a fixed point.

	 	� {H$gr {XE JE Ho$ÝÐr¶ ~b (r H$m ’$bZ) Ho$ {bE gHo$ÝÐ H$jm kmV 
H$aZm, ¶{X Ho$ÝÐr¶ ~b {Z¶V {~ÝXþ go Xÿar Ho$ dJ© Ho$ ì¶wËH$‘mZwnmVr 
hmo Vmo gH|$ÝX H$jm kmV H$s{OE&

	 (ii)	 �A perfectly rough plane is inclined at an angle α to the 
horizon. Show that the least eccentricity of the ellipse 
which can rest on the plane is:

		  sin
sin

1
2

α
α

+
c m

		�  EH$ nyU© ê$j Vb j¡{VO go H$moU α na PwH$m hþAm h¡& àX{e©V H$s{OE 
{H$ Vb na {dam‘mdñWm ‘| ah gH$Zo dmbo XrK©d¥Îm H$s Ý¶yZV‘ 
CËHo$ÝÐVm h¡…

		  sin
sin

1
2

α
α

+
c m

11)	 A body is placed on a rough plane inclined to the horizon at 
an angle greater than the angle of friction, and is supported by 
a force acting in a vertical plane through the line of greatest 
slope, find the limits between which the force must lie.

	 EH$ {nÊS> ê$j AmZV g‘Vb na aIm h¡, {OgH$m j¡{VO go H$moU Kf©U 
H$moU go A{YH$ h¡& ¶h EH$ Eogo ~b Ûmam amoH$m hþAm h¡ Omo D$Ü«dmYa 
g‘Vb ‘| ‘hÎm‘ T>mb dmbr aoIm Ho$ AZw{Xe h¡& do gr‘mE§ kmV H$aZm 
{OZHo$ ‘Ü¶ dh ~b h¡&
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12)	 A particle moves with a central acceleration which varies 
inversely as the cube of the distance. If it be projected from 
an apse at a distance a from the origin with a velocity which 
is 2  times the velocity for a circle of radius a] show that the 
equation to its path is .cosr a

2
θ =c m

	 EH$ H$U Ho$ÝÐr¶ ËdaU, Omo {H$ Xÿar Ho$ KZ H$m ì¶wËH«$‘mZwnmVr h¡, go 
J{Verb h¡& ¶{X Bgo ‘yb {~ÝXþ go a Xÿar na ñVpãYH$m go Eogo doJ go ’|$H$m 
OmVm h¡ Omo {H$ a {ÌÁ¶m dmbo d¥Îm Ho$ {bE doJ H$m 2  JwUm h¡ V~ àX{e©V 

H$amo {H$ ‘W H$m g‘rH$aU .cosr a
2

θ =c m

13)	 A cyclist and his machine together are of mass M lbs. If he rides 
without pedaling down an incline of angle a ; with a uniform 
speed v ft./sec. Show that to go up an incline of angle β at 
the same rate he must work at m n

v1 1
550M H.P.+` j  where 

,sin sinm n
1 11 1α β= =- - .

	 gmB©{H$b gdma Am¡a gmB©{H$b H$m gpå‘{bV Ðì¶‘mZ M nmCÊS> h¡& ¶{X 
gdma j¡{VO Ho$ gmW a H$moU dmbo AmZV g‘Vb na {~Zm n¡S>b Mbm¶o 
ZrMo H$s Am¡a v ’w$Q> à{V goH$ÊS> Ho$ g‘mZ doJ go MbVm h¡ Vmo {gÕ H$s{OE 
{H$ β H$moU dmbo AmZV g‘Vb na D$na H$s Amoa Cgr Xa go M‹T>Zo Ho$ 

{bE Cgo m n
v1 1
550M +` j  Aídep³V go H$m¶© H$aZm n‹S>oJm& 

	 Ohm± ,sin sinm n
1 11 1α β= =- -


