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Note :– This paper is of Thirty five (35) marks divided into

two (02) Sections ‘A’ and ‘B’. Attempt the questions

contained in these Sections according to the detailed

instructions given there in. Candidates should limit

their answers to the questions on the given answer

sheet. No additional (B) answer sheet will be

issued.

;g iz'u&i= iSarhl (35) vadksa dk gS] tks nks (02) [k.Mksa

^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa fn, x,

foLrr̀ funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ

vius iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer

j[ksaA dksbZ vfrfjDr (ch) mÙkj&iqfLrdk tkjh ugha dh

tk;sxhA
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Section–A

([k.M–d)

Long Answer Type Questions

(nh?kZ mÙkjh; iz'u) 2×9½=19

Note :– Section ‘A’ contains Five (05) Long-answer type

questions of Nine and Half (9½) marks each.

Learners are required to answer any two (02)

questions only.

[k.M ^d* esa ik¡p (05) nh?kZ mÙkjh; iz'u fn;s x;s gSa] izR;sd

iz'u ds fy, lk<+s ukS (9½) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

buesa ls dsoy nks (02) iz'uksa ds mÙkj nsus gSaA

1. The resultant of two forces P and Q acting on a particle

is R. If the separated part of the resultant R in the

direction of P is equal in magnitude to Q, prove that the

angle between the forces is 

1/2
1 P

2sin ·
2Q

  
 
 

 Also find

the value of R.

,d d.k ij yxs nks ckyksa P o Q dk ifj.kkeh R gS ;fn P dh

fn'kk esa ifj.kkeh R dk fo;ksftr Hkkx ifjek.k esa Q ds cjkcj gks]

rks fl¼ djksa fd cyksa ds e/; dks.k 
1/2

1 P
2sin

2Q
  
 
 

 gS] R dk

eku Hkh Kkr dhft,A
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2. Four uniform rods of length 'a' are joined together and

suspended from one corner. This corner is connected to

the opposite corner by an elastic string. If the rods hang

in the shape of a square, and if the modulus of elasticity

of the string is equal to the weight of one rod, then

prove that the unstretched length of the string is 
2

·
3

a 
 
 

'a' yEckbZ fd pkj leku tqM+h gqbZ NM+sa ml dks.kh; fcanq ls

yVdkbZ tkrh gSa tks foijhr fcanq ls yVdkbZ tkrh gSa tks foijhr

fcanq ls ,d izR;kLFk Mksjh }kjk tqqM+k gqvk gSA ;fn NM+sa oxZ ds :i

esa yVds vkSj ;fn Mksjh dk izR;kLFkrk xq.kkad ,d NM+ ds Hkkj ds

rqY; gks] rks fl¼ dhft;s fd Mksjh fd fcuk ruh gqbZ yEckbZ

2

3

a 
 
 

 gSA

3. Give the formula for velocity and acceleration for the

motion of a particle in a plane.

lery esa d.k dh xfr ds fy, osx rFkk Roj.k dk lw= crkb;sA

4. If the velocity at any point in the concentric orbit is

equal to 1/n times the velocity of a point in a third

concentric orbit at the same distance from the pole as

the first point, then prove that the central force is

proportional to 
22 11/ nr   and the equation of the central

orbit is : 
2 21 1 2cos( 1)n nr a n   
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ladsaæ d{kk ds fdlh fcanq ij osx ,d r`rh; ladsaæ d{kk ds ,d

fcanq ftldh /kzqo ls nqjh mruh gS ftruh dh igys fcanq dh gS] ds

osx ds 1/n Hkkx ds cjkcj gS rks fl¼ dhft;s dh dsaæh; cy
22 11/ nr   ds lekuqikrh gS rFkk dsaæh; d{kk dk lehdj.k fuEu

gS % 
2 21 1 2cos( 1)n nr a n   

5. Define the following :

(a) Friction force

(b) Fictitious work

(c) Catenary

(d) Simple harmonic motion

(e) Central force

fuEufyf[kr dks ifjHkk"kkr djsa %

(v) ?k"kZ.k cy

(c) dfYir dk;Z

(l) dSVujh

(n) ljy vkorZ xfr

(;) dsaæh; cy
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Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) 4×4=16

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.

[k.M ^[k* esa vkB (08) y?kq mÙkjh; iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, pkj (04) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA

1. State and prove the triangle law of forces.

cyksa ds f=Hkqt fu;e dks crkb;s vkSj fl¼ dhft;sA

2. Prove that the minimum force required to pull a body of

weight W on a rough horizontal plane is W sin  where

is the angle of friction.

fl¼ dhft;s fd W Hkkj ds ,d fiaM dks #{k {kSfrt lery ij

[khapus ds fy, vko';d U;wure rc W sin  gS tgk¡  ?k"kZ.k

dks.k gSA

3. What is the intrinsic equation of catenary, prove it.

dSVujh dk uSt lehdj.k D;k gS] fl¼ djsaA
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4. A particle moves with simple harmonic motion along a

line joining two points A and B on a smooth surface

and is tied to these points by elastic strings of natural

lengths a and a If the elastic moduli are  and 

respectively, find the time period.

,d d.k ,d fpdus ry ij fLFkr nks fcanqvksa A rFkk B dks

feykus okyh js[kk ij ljy vkorZ xfr ls xfreku gS vkSj og bu

fcanqvksa ls a rFkk a LoHkkfod yEckbZ fd izR;kLFk Mksfj;ksa }kjk

ca/kk gqvk gSA ;fn izR;kLFkk xq.kkad Øe'k%  rFkk  gS rks

vkorZdky Kkr dhft;sA

5. A particle of mass m is projected into a resistive medium

in a horizontal plane with a velocity u. If the resistance

of the resistive medium is mkx, prove that the velocity v

and distance (x) of the particle at any instant t are given

by the following expressions. v = ue–kt; [1 ]ktu
x e

k
 

m æO;eku ds d.k dks u osx ls {kSfrt ry esa izfrjks/kh ek/;e esa

iz{ksfir fd;k tkrk gSA izfrjks/kh ek/;e dk izfrjks/k W gS rks fl¼

djks fd fdlh {k.k t ij d.k ds osx c v ,oa nwjh (x) fuEu

O;atdksa ls O;Dr gksrh gSA v = ue–kt; [1 ]ktu
x e

k
 

6. What will be the work done in extending a weightless

elastic rope from its natural length L to twice its length

2L?
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Hkkjghu izR;kLFk jLlh dks mldh izkÏfrd yEckbZ L ls nqxquh

yEckbZ 2L rd foLr`r djus esa fd;k x;k dk;Z D;k gksXkk \

7. Derive equation of motion on a smooth curve in a vertical

plane.

Å/okZ/kj ry esa fpdus oØ ij xfr dk lehdj.k O;qRiuu

dhft,A

8. If v1 and v2 are the linear velocities of a planet when it

is at its minimum and maximum distances from the Sun

respectively, then prove that 
1

2

1

1

v e

v e




  is the elliptical

orbit while e is the eccentricity of the elliptical path.

;fn v1 rFkk v2 fdlh x`g ds js[kh; osx gks tcfd og lw;Z ds

Øe'k% U;wure vkSj vf/kdre nwfj;ksa ij gSa] rks fl¼ dhft;s dh

1

2

1

1

v e

v e




  tcfd e nh?kZo`Ùkh; iFk dh mRdsafærk gSA

**************


