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

{ZX}e :	 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 àíZnÌ ‘| 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> "E' ‘| N>… 06 A{V bKwCÎmamË‘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 resultant of two forces P and Q acting at a point and 
inclined at an angle a

		  EH$ {~ÝXþ na bJo Xmo ~bm| P d Q n[aUm‘r {b{IE {OZHo$ ‘Ü¶ 
H$moU a h¡&

	 (ii)	 Write the definition of apsidal angle.
		  ñVpãYH$m H$moU H$s n[a^mfm {b{IE&

	 (iii)	 Write cartesian form of catenary.
		  H¡${Q>Zar H$s H$mVu¶ g‘rH$aU {b{IE&

	 (iv)	 Define triangle law of forces.
		  ~b {Ì^wO {Z¶‘ n[a^m{fV H$s{O¶o&

	 (v)	 What is the coefficient of friction?
		  Kf©U JwUm§H$ ³¶m h¡?

	 (vi)	 Write the equation of simple harmonic motion.
		  gab AmdV© J{V H$m g‘rH$aU ~VmB¶o?

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

Note:	 Section ‘B’ contain Eight (08) 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> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e :	 IÊS> "~r" ‘| 08 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 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 is projected from the lowest point of a smooth vertical 
circle with some velocity and moves along the inside boundary. 
Discuss the subsequent motion.

	 H$moB© H$U {H$gr {MH$Zo D$¿dmY©a d¥Îm Ho$ g~go ZrMo Ho$ {~ÝXþ go {H$gr doJ 
go ’|$H$m OmVm h¡ Omo d¥Îm Ho$ AÝXa H$s Amoa J‘Z H$ao Vmo BgH$s J{V H$s 
{ddoMZm H$s{OE&

3)	 A uniform chain of length l, which can just bear a tension of n 
times its, weight, is stretched between two points in the same 
horizontal line. Show that the least possible sag in the middle is.

	 l n n
4
12- -' 1

	 l bå~mB© H$s EH$g‘mZ S>moar Omo A{YH$V‘ AnZo ^mJ H$m JwZm ^ma dhZ 
H$a gH$Vr h¡, H$mo j¡{VO aoIm ‘| pñWV Xmo {~ÝXþAm| go bQ>H$m¶m OmVm h¡& 
{gÕ H$s{O¶o {H$ BgH$m Ý¶yZV‘ Pmob h¡&

	 l n n
4
12- -' 1

4)	 If the radial and transverse velocities of a particle are proportional 
to each other, show that the paths an equiangular spiral.

	 ¶{X EH$ H$U Bg àH$ma J‘Z H$aVm h¡ {H$ CgH$m Aar¶ doJ, AZwàñW 
doJ Ho$ g‘mZwnmVr hmoVm h¡ Vmo {gÕ H$s{OE BgH$m dH«$ EH$ g‘mZ H$mo{UH$ 
g{n©b hmoJm&
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5)	 The sides AB and AC of  a triangle are bisected at D and E. 
Show that the resultant of the forces represented by BE and DC 

is represented in magnitude and direction by .
2
3 BC` j

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

‘| 
2
3 BC` j  go {Zê${nV hmoJm&

6)	 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.

	 EH$ ì¶p³V {bâQ> ‘| aIr JB© ^ma VmobZo dmbr ‘erZ na I‹S>m h¡& {bâQ> 

O~ {dam‘mdñWm ‘| h¡ V~ ‘erZ ì¶p³V 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¶p³V H$m ³¶m ^ma ~Vm¶oJr? (g = 980 go‘r/goH$ÊS>2)

7)	 The greatest and least velocities of a certain planet in its orbit 
round the sun are 30 and 29.2 kilometers per second. Find the 
eccentricity of the orbit.

	 {H$gr J«h H$m gy¶© Ho$ Mmamo Amoa AnZr gHo$ÝÐ H$jm ‘| A{YH$V‘ Ed§ 
Ý¶yZV‘ doJ H«$‘e… 30 Am¡a 29.2 {H$‘r/g¡H$ÊS> h¡& gHo$ÝÐ H$jm H$s 
CËHo$ÝÐVm kmV H$s{OE&
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8)	 A heavy elastic string whose natural length is 2ra, is placed 
round a smooth cone whose axis is vertical and whose semi 
vertical angle is a . If W be the weight and m  the modulus of 
elasticity of the string. Prove that it will be in equilibrium when 

in the form of a circle whose radius is cota
w

1
2rm

a+` j.

	 EH$ ^mar àË¶mñW S>moar {OgH$s ñdm^m{dH$ bå~mB© 2ra, h¡, EH$ {MH$Zo 
e§Hw$ Ho$ Mmamo Amoa bnoQ>r JB© h¡& e§Hw$ H$m Aj D$¿dmY©a VWm AY©erf© 
H$moU a h¡& ¶{X S>moar H$m ^ma W VWm àË¶mñWVm ‘mnm§H$ m hmo Vmo {gÕ 
H$s{OE& {H$ S>moar O~ gÝVwbZ ‘| h¡ V~ CgH$s d¥ÎmmH$ma AmH¥${V H$s {ÌÁ¶m  

	 cota
w

1
2rm

a+` j hmoJr&

9)	 A particle moves under gravity in a vertical circle, sliding down 
the convex side of a smooth circular arc. If its initial velocity is 
that due to a fall to the starting point from a height 

3
2 h above 

the center; show that it will fly off the circle when at a height h 
above the centre.

	 EH$ H$U EH$ D$ÜdmY©a d¥Îm H$s ~mhar gVh na {’$gb ahm h¡& ¶{X BgH$m 
àmapå^H$ doJ àmapå^H$ {~ÝXþ na Ho$ÝÐ Ho$ D$na h  D±$MmB© go Bg {~ÝXþ 

VH$ {JaZo na àmßV doJ Ho$ ~am~a hmo Vmo {gÕ H$s{OE {H$ ¶h Ho$ÝÐ go 
3
2

h D±$MmB© na d¥Îm go gånH©$ N>mo‹S> XoJm&
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	 Section - C	 2 × 14 = 28
(Long Answer Questions)

Note:	 Section ‘C’ contain 04 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.

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  :	 IÊS> "gr" ‘| 04 {Z~§YmË‘H$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýht ^r 
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| ‘| àË¶oH$ Odm~ n[agr{‘V
H$aZo h¢&

10)	 A particle of unit mass is projected vertically upwards with 
velocity V1 in a medium whose resistance is proportional 
to velocity. Prove that the particle will return to the point of 
projection A with velocity U1 where:

	 logU V
k
g

g KU
g KV

1 1
1

1
+ =

-
+

	 BH$mB© Ðì¶‘mZ Ho$ H$U H$mo doJ Ho$ g‘mZwnmVr à{VamoYdmbo ‘mÜ¶‘ ‘| 
D$Üdm©Ya V1  doJ go {~ÝXþ A  go ào{jV {H$¶m J¶m h¡& {gÕ H$s{OE {H$ H$U 
{~ÝXþ A  na U1  doJ go bm¡Q>Vm h¡ Ohm±§…

	 logU V
k
g

g KU
g KV

1 1
1

1
+ =

-
+
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11)	 A body is placed on a rough place inclined to he the horizon at 
an angle greater than the line of angle of friction, and 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¡{VH$ go H$moU Kf©U 
H$moU go A{YH$ h¡& ¶h EH$ Eogo ~b Ûmam amoH$m hþAm h¡ Omo D$Üdm©Ya 
g‘Vb ‘| ‘hÎm‘ T>mbdmbr  aoIm Ho$ AZw{Xe h¡& do gr‘m¶| kmV H$aZm 
{OZHo$ ‘Ü¶ dh ~b h¡& 

12)	 A uniform chain of length 2l is suspended by its ends which 
are on the same horizontal level. The distance a apart 2a of the 
ends is such that the lowest point of the chain is at a distance a 
vertically below the ends. If c is the distance of the lowest point 
from the directrix of the catenary, then prove that.

	 (i)	 log
l a
a

l a
l a2

2 2

2

-
=

-
+

	 (ii)	 tan
l a
al

h
c
a2

2 2-
=

	 EH$ 2l bå~mB© H$s EH$ g‘mZ O§Ora j¡{OO Vb na ñd¶§ Ho$ {gam| Ûmam 
bQ>H$ ahr h¡& {gamo§ Ho$ ‘Ü¶ Xÿar 2a Bg àH$ma h¡ {H$ O§Ora H$m {ZåZV‘ 
{~ÝXþ {gam| go D$Üdm©Ya a  Xÿar na h¡ ¶{X H¡${Q>Zar Ho$ {ZåZV‘ {~ÝXþ H$s 
CgH$s {Z¶Vm go Xÿa c hmo Vmo {gÕ H$s{OE&

	 (i)	 log
l a
a

l a
l a2

2 2

2

-
=

-
+

	 (ii)	 tan
l a
al

h
c
a2

2 2-
=



356

MT-09 / 700 / 8 	 (8)	

13)	 (Let r2m  and 2ni  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
r

2 2 3
2 4

m
n i

-  and r r
r

2 2 22 2
3

mn i n i n
i+ + .

	 {H$gr H$U Ho$ Aar¶ VWm AZwàñW doJ H«$‘e… r2m  d 2ni  h¡& {gÕ 

	 H$s{OE {H$ H$U Ho$ nW H$m g‘rH$aU 
r2

C2i
m n
= +  hmoJm Am¡a CgHo$ 

	 ËdaU Ho$ 	KQ>H$ r
r

2 2 3
2 4

m
n i

-  Ed§ r r
r

2 2 22 2
3

mn i n i n
i+ +  hm|Jo&


