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Note:	 The question paper is divided into three sections A, B and 
C. Write answer as per the given instructions. Use of non-
programmable scientific calculator is allowed in this paper. 

{ZX}e :	 ¶h àíZ nÌ VrZ IÊS>m| "A' "~' Am¡a "g' ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE& Bg àýnÌ ‘| Zm°Z-
àmoJ«m‘o~b gmB§Q>r[’$H$ Ho$ëHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V 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{VbKwCÎmamË‘H$ àý h¢, narjm{W©¶m| H$mo 
g^r àým| H$mo hb H$aZm h¢& àË¶oH$ àý Ho$ 01 A§H$ h¡ Am¡a A{YH$V‘ 
eãX gr‘m Vrg eãX h¢& 
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1)	 (i)	 Write the formula of reciprocal polar form of Central orbit.
		  gHo$ÝÐ H$jm H$s g‘rH$aU Ho$ ì¶wËH«$‘ Y«wdr ê$n H$m gyÌ {b{IE&

	 (ii)	 Define constrained motions.
		  à{V~pÝYV J{V H$mo n[a^m{fV H$s{OE&

	 (iii)	Write Hook’s law for elastic strings.
		  àË¶mñW S>mo[a¶m| Ho$ {bE hþH$ H$m {Z¶‘ {b{IE&

	 (iv)	 Define central force.
		  Ho$ÝÐr¶ ~b H$mo n[a^m{fV H$s{OE&

	 (v)	 Find components of force P, which make angles of 30° and 
45° in its opposite direction (Reverse direction).

		  ~b P Ho$ KQ>H$ ~b kmV H$amo, Omo Cggo {dnarV {Xem ‘| 30° d 
45° Ho$ H$moU² ~ZmVo h¢&

	 (vi)	 What is relation between coefficient of friction and angle 
of friction?

		  Kf©U JwUm§H$ Ed§ Kf©U H$moU Ho$ ‘Ü¶ ³¶m g§~Y h¡? ~VmBE&

	 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$ma Ho$ àý h¢, narjm{W©¶m| H$mo H$sÝhr 
^r Mma (04) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àý 08 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 forces P be doubled, Q remaining unaltered, the new 
resultant will be at right angled to Q and it’s magnitude will be 

(4 )P Q2 2-

	 Xmo ~b P VWm Q Ho$ n[aUm‘r H$m n[a‘mU P h¡& ¶{X P H$mo XþJwZm H$a 
{X¶m OmE Q VWm An[ad{V©V aho Vmo {gÕ H$s{OE {H$ Z¶m n[aUm‘r Q 

Ho$ bå~dV² hmoJm VWm CgH$m n[aUm‘ (4 )P Q2 2-  hmoJm&

3)	 The sides AB and AC of a triangle are bisected in D and E. 
Show that the resultant of the forces represented by BE and DC 

is represented in magnitude and direction by 2
3c m BC.

	 EH$ {Ì^wO H$s ^wOmAm| AB VWm AC Ho$ ‘Ü¶ {~ÝXÿ D VWm E h¡& {gÕ 
H$s{OE {H$ BE VWm DC go {Zê${nV ~bm| H$m n[aUm‘r n[aUm‘ VWm 

{Xem ‘| 2
3c m BC go {Zê${nV hmoJm&

4)	 Five weightless rods of equal length are jointed together so as 
to form a shombus ABCD with one diagonal BD. If a weight 
W be attached to C and the system be suspended from A, show 
that there is a thrust in BD equal to 3W .

	 g‘mZ bå~mB© Ho$ nm±M ^mahrZ N>‹S> nañna Omo‹So$ JE h¢ Vm{H$ EH$ {dH$U©  
BD g{hV g‘MVw^w©O ABCD ~Zo& ¶{X C na EH$ ^ma W ~m±Y {X¶m 
OmE Am¡a {ZH$m¶ H$mo A go bQ>H$m¶m Om¶o Vmo {gÕ H$s{OE {H$ BD ‘| 
àUmoX 3W  Ho$ Vwë¶ h¡&
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5)	 If  r2
m  and 2

ni  are radial and transversal velocities of a 
particle, then prove that the path equation of path of particle is.

	
r2

C2i

m n
= +

	 Also, components of acceleration are

	 r r2 2 3
2 4

m
n i

-  and 2r r
2 2

3
mn i n

i
+ .

	 {H$gr H$U Ho$ Aar¶ VWm AZwàñW doJ H«$‘e… r2
m  d 2

ni  h¡& {gÕ H$amo 

{H$ H$U Ho$ nW H$m g‘rH$aU 
r2

C2i

m n
= +  hmoJm&

	 Am¡a CgHo$ ËdaU H$m KQ>H$

	 r r2 2 3
2 4

m
r i

-  Ed§, 2r r
2 2

3
mn i n

i
+  hm|Jo&

6)	 A particle starts from rest under an attraction k x2  directed 
towards a fixed point and after t second another particle starts 
from the same position under the same acceleration. Show that 

the particle with collide at line k
t
2

r
+$ . after the starts of the 

first particle, provided / .t k2< r

	 EH$ H$U {H$gr gab aoIm na pñWV pñWa {~ÝXþ H$s Amoa k x2  AmH$f©U 
Ho$ AYrZ {dam‘mdñWm go J{V àma§^ H$aVm h¡ Am¡a t goH$ÊS> nümV Cgr 
{~ÝXþ go Cgr ËdaU go EH$ Xÿgam H$U MbZm ewê$ H$aVm h¡& {gÕ H$s{OE 

{H$ XmoZm| H$Êm àW‘ H$U Ho$ ewê$ hmoZo Ho$ k
t
2

r
+$ . g‘¶ nümV {‘b§oJo 

¶{X / .t k2< r
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7)	 State and prove theorem of parallel axes for moment of inertia.
	 O‹S>Ëd AmKyU© Ho$ {bE g‘mÝVa Ajm| H$s à‘o¶ {b{IE d {gÕ H$s{OE&

8)	 A person is standing on a weight machine placed in lift. When a 
lift is at rest, the machine shows 60 Kg. weight of person. When 
lift is moving upwards with acceleration 100 cm/sec2, what will 
the machine show the weight of person? (g = 980 cm/sec2)

	 EH$ ì¶p³V {bâQ> ‘| aIr JB© ^ma VmobZo dmbr ‘erZ na I‹S>m h¡& {bâQ> 
O~ {dam‘mdñWm ‘| h¡ V~ ‘erZ ì¶{º$ H$m ^ma 60 Kg ~VmVr h¡& {bâQ> 
O~ D$na H$s Amoa 100 go‘r/goH$ÊS>2 ËdaU go J{Verb hmoVr h¡& Vmo 
^ma-‘erZ ì¶{º$ H$m ³¶m ^ma ~Vm¶oJr? (g = 980 go‘r/goH$ÊS>2)

9)	 A particle is projected along the inside of a smooth vertical 
circle of radius a from the lowest point. Show that the velocity 
of projection, required in order that after leaving the circle the 

particle may pass through the centre is z
ag

3 1+^ h

	 EH$ H$U ‘a’ {ÌÁ¶m dmbo D$ÜdmY©a d¥Îm Ho$ {ZåZV‘ {~ÝXþ go A§Xa H$s Amoa 
’|$H$m OmVm h¡& ¶{X H$U d¥Îm H$mo N>mo‹S>Zo Ho$ ~mX BgHo$ Ho$ÝÐ go JwOaVm hmo 

Vmo {gÕ H$amo {H$ àjon doJ z
ag

3 1+^ h  hmoJm&
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	 Section - C	 2 × 14 = 28
(Long Answer Questions)

Note:	 Section ‘C’ contain 4 Long Answer Type Questions. 
Examinees will have to answer any two (2) questions. 
Each question is of 14 marks. Examinees have to delimit 
each answer in maximum 500 words. 

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e :	 IÊS> "gr' ‘| 4 {Z~ÝYmË‘H$ àý h¢& narjm{W©¶m| H$mo H$sÝhr ^r Xmo 
(02) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àý 14 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¡& 

10)	 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 
scope, to 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$moU Kf©U 
H$moÊm 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$s{OE 
{OZHo$ ‘Ü¶ dh ~b h¡&

11)	 Derive the intrinsic equation and Cartesian equation of Catenary.

	 H¡$Q>Zar H$m Z¡O g‘rH$aU d H$mVu¶ g‘rH$aU ì¶wËnÞ H$s{OE& 

12)	 A light elastic string AB of length is fixed at A and is such that 
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if a weight w be attached to B, the string will be stretched to a 
length 2l. If a weight w/4 be attached to B and let fall from the 
level of A, prove that

	 (a)	 the amplitude of the simple harmonic motion is 3l / 4.
	 (b)	 the distance through which it fall is 2l.

	 (c)	 the period of oscillation is sing4
1 4 2 2 3

11
r+ +

-; E

		  l bå~mB© H$s EH$ hëH$s àË¶mñW S>moar AB H$mo {~ÝXþ A na ~m§Ym J¶m 
h¡& S>moar Bg Vah H$s h¡ {H$ ¶{X BgHo$ {gao B na W ^ma ~m§Y {X¶m 
Om¶o Vmo BgH$s bå~mB© n‹T>H$a 2l hmo OmVr h¡& ¶{X B na w/4 ^ma 
~m§Y H$a Bgo A H$s gVh go {Jam¶m Om¶o Vmo {gÕ H$s{OE& {H$

	 (a)	 gab AmdV© J{V H$m Am¶m‘ 3l / 4 h¡&
	 (b)	 ^ma 2l Xÿar VH$ ZrMo {JaoJm&

	 (c)	 EH$ XmobZ H$m AmdV©H$mb sing4
1 4 2 2 3

11
r+ +

-; E  hmoJm&

13)	 The velocity at any point of a central orbit is n
1  th of what it 

would be for a circular orbit at the same distance. Show that 

central force varies as 
r
1
n2 12
+

 and that the equation of the orbit 

is r ( )cosn a n1 1n2 1 22
i- = --

	 gHo$ÝÐ H$jm Ho$ {H$gr {~ÝXþ na doJ EH$ d¥Îmr¶ gHo$ÝÐ H$jm Ho$ EH$ {~ÝXþ 

{OgH$s Y«wd go Xÿar CVZr h¡ {OVZr H$s nhbo {~ÝXþ H$s h¡, Ho$ doJ Ho$ n
1  

^mJ Ho$ ~am~a h¡ Vmo {gÕ H$s{OE {H$ Ho$ÝÐr¶ ~b 
r
1
n2 12
+

 Ho$ g‘mZwnmVr 

h¡ VWm Ho$ÝÐr¶ H$jm H$m g‘rH$aU {ZåZ h¡ r ( )cosn a n1 1n2 1 22
i- = --


