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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,

foLr̀r 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. A string of length of a forms the smaller diagonal of a

rhombus formed by four identical rods joined together,

where the length of each rod is b and the weight is W.

If one of the rods is supported in horizontal position,

prove that the tension in the string will be

2 2

2 2

2W(2 )

(4 )

b a

b b a

−

−
·

yEckbZ fd ,d Mksjh pkj ,dleku ij Lij tqM+s gqbZ NM+h }kjk cus

leprqHkqZt dk NksVs okyk fod.kZ cukrh gS] tgk¡ izR;sd NM+ dh

yEckbZ b vkSj Hkkjr W gSA ;fn muesa ls ,d NM+ {kSfrt fLFkfr esa

vk/kkfjr fd;k x;k gks] rks fl¼ dhft, fd Mksjh esa ruko

2 2

2 2

2W(2 )

(4 )

b a

b b a

−

−
 gksxkA
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2. (a) If a particle moves in a straight line and its speed

is given by :

x = t3 – 9t2 + 24t + 6

then what is the velocity of the particle and the

condition when its acceleration becomes zero.

;fn dksbZ d.k ,d ljy js[kk esa pys vkSj mldh xfr %

x = t3 – 9t2 + 24t + 6

}kjk nh tk, rks d.k dk osx ,oa og fLFkfr crkb, tc

mldk Roj.k 'kwU; gks tkrk gSA

(b) A particle describes a curve r = aeθ with constant

angular velocity. Show that its transverse

acceleration varies as the distance from the pole

(r).

;fn ,d d.k leku dksf.kd Likbjy r = aeθ esa bl

izdkj xfr'khy gS fd blds Roj.k dk vjh; ?kVd 'kwU;

gSA fl¼ dhft, fd dks.k dk dks.kh; osx vpj gS ,oa osx

rFkk Roj.k ds ekikad r ds lekuqikrh gSA
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3. An elastic string AB having length l has end A constant

and if a weight w is attached at end B then length

become 2l. If a weight 
1

4w
 is attached with end B from

plane of end A, then prove that :

(i) Amplitude of simple harmonic motion is 
3

·
4

l

(ii) It will down till distance 2l.

(iii) Period of motion is given by

1 1
4 2 2sin

4 3

l

g
−    

+ π +        

,d izR;kLFk Mksjh AB ftldh yEckbZ l gS] mldk fljk A fLFkj

gS rFkk blds fljs B ij Hkkj w ca/kk gqvk gS rc Mksjh dh yEckbZ

2l gks tkrh gSA ;fn ,d Hkkj 
1

4w
, B ls ca/kk tk, rFkk A ds

rky ls Mkyk tk,] rks fl¼ dhft, fd %

(i) ljy vkorZ xfr dk vk;ke 
3

4

l
 gSA

(ii) ;g 2l nwjh rd fxjrk gSA

(iii) vkorZdky 
1 1

4 2 2sin
4 3

l

g
−    

+ π +        
 gSA
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4. (a) A particle executing SHM while moving from the

one extremity is found at distance x1, x2, x3 from

the centre at the end of three successive seconds.

The time period of oscillation is 
2π

θ
 where

1 2

2

cos ·
2

x x

x

+
θ =

,d d.k ljy vkorZ xfr ls xfreku gSA ,d fljs ls dsUæ
dh vksj tkrs gq, ;g ik;k x;k fd yxkrkj rhu lsd.Mksa
ij d.k dh dsUæ ls nwjh x1, x2, x3 gSA izn£'kr dhft,

fd ,d iw.kZ vkorZdky 
2π

θ
 gS] tgk¡ 

1 2

2

cos
2

x x

x

+
θ = A

(b) A particle is moving in simple harmonic motion

with amplitude a. Find its velocity at some point.

At what distance from the center will its velocity

be half the maximum velocity ?

,d d.k ljy vkorZ xfr ls ftldk vk;ke a gS] xfreku

gSA fdlh fcUnq ij bldk osx Kkr dhft,A dsUæ ls

fdruh nwjh ij bldk osx vf/kdre osx dk vk/kk gksxk \

5. (a) Explain Kepler’s law

dsiyj dk fu;e le>kb,A

(b) Find the moment of inertia of a ring passing

through the center and perpendicular to the plane

of the ring.

oy; ds dsUæ ls tkus okyh vkSj oy; ds rky ds

yEcor js[kk ds lkis{k tM+Ro vk?kw.kZ Kkr dhft,A
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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. The resultant of two forces P and Q is R. If Q is doubled,

then R also doubles. Even if the direction of Q is

reversed, R doubles. Prove that P : Q : R = 2 : 3 : 2.

nks cyksa P vkSj Q dk ifj.kkeh R gSA ;fn Q dk nks xquk dj

fn;k tk, rks R Hkh nks xquk gks tkrk gSA ;fn Q dh fn'kk myV nh

tk,] rks Hkh R nks xquk gks tkrk gSA fl¼ dhft, fd P + Q + R

= 2 : 3 : 2 A

2. State and prove Lami’s theorem.

ykeh dk izes; crkb, vkSj fl¼ dhft,A

3. Explain different types of friction.

?k"kZ.k ds fofHkUu izdkjksa dks le>kb,A
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4. Derive the intrinsic equation of catenary.

dSVsujh dk uSt lehdj.k le>kb,A

5. A heavy particle is projected vertically into a resistive

medium whose resistance is proportional to its velocity.

If the velocity of the particle at any point in upward and

downward motion is v1 and v2 and the time interval to

pass through this point is t, then prove that :

/V2

1

V

V
gtv

e
v

−−
=

+

where v is the final velocity.

,d Hkkjh d.k dks ,sls izfrjks/k ek/;e esa Å/okZ/kj iz{ksfir fd;k

tkrk gS ftldk izfrjks/k osx ds lekuqikrh gSA ;fn Å/oZxkeh ,oa

fuEuxkeh xfr esa d.k dk osx fdlh fcUnq ij v1 ,oa v2 gS rFkk

bl fcUnq ls xqtjus dk le;kUrjky gS rks fl¼ dhft, %

v1 + v2 = gt ,oa 
/V2

1

V

V
gtv

e
v

−−
=

+

tgk¡ v vfUre osx gSA

6. Prove that if a particle is moving under conservative

forces then the sum of the kinetic energy and potential

energy of the particle is constant.

fl¼ dhft, fd ;fn ,d laj{kh cyksa ds v/khu xfreku gS rks

d.k dh xfrt ÅtkZ ,oa fLFkfrt ÅtkZ dk ;ksx fu;r gksrk gSA
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7. Find the motion of a particle inside of a smooth verticle

circle.

,d fpdus Å/okZ/kj o`Ùk ds var% ry ij d.k dh xfr Kkr

dhft,A

8. Find the linear velocity at any point of the central orbit.

ldsUæ d{kk ds fdlh fcUnq ij jSf[kd osx Kkr dhft,A

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


