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Note :– This paper is of Seventy (70) marks divided into

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

questions contained in these Sections according to

the detailed instructions given therein. Candidates

should limit their answers to the questions on the

given answer sheet. No additional (B) answer

sheet will be issued.

uksV :µ ;g iz'u&i= lÙkj (70) 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) 2×19=38

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

type questions of Nineteen (19) marks each.

Learners are required to answer any two (02)

questions only.

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

iz'u ds fy, mUuhl (19) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

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

1. For arbitrary vector field (F)


 and the scalar field (),

prove that :

(a) div(curl F


) = 0, and

(b) Curl (grad ) = 0

fdlh lfn'k {ks= ( F)


 vkSj vfn'k {ks= () ds fy, fl¼

dhft, fd %

(v) div(curl F


) = 0, and

(c) Curl (grad ) = 0
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2. What is linear restoring force ? A linear restoring force

is acting on a particle, find the energy function for it

and prove that the total energy of a particle is conserved.

jSf[kd izR;ku;u cy D;k gS \ ,d d.k ij ,d jSf[kd izR;ku;u

cy dk;Z dj jgk gS] blds fy, ÅtkZ Qyu Kkr dhft, vkSj

fl¼ dhft, fd d.k dh dqy ÅtkZ lajf{kr gSA

3. Find the moment of inertia of a sphere and a spherical

shell about a diameter and a tangent. What will be their

moment of inertia about an axis at a distance x from the

diameter ?

,d xksys vkSj ,d xksykdkj [kksy dk O;kl vkSj Li'kZ js[kk ds

pkjksa vksj tM+Ro vk?kw.kZ Kkr dhft,A O;kl ls x nwjh ij fLFkr

v{k ds pkjksa vksj mudk tM+Ro vk?kw.kZ D;k gksxkA

4. State Kepler’s laws of planetary motion and show how

they can be deduced from Newton’ s law of gravitation.

dsIyj ds xzgh; xfr ds fu;eksa dks crkb, rFkk n'kkZb, fd mUgsa

U;wVu ds xq#Rokd"kZ.k ds fu;e ls dSls fudkyk tk ldrk gS \

5. State the postulates of special theory of relativity, and

deduce from them the Lorentz transformation relations.

lkis{krk ds fo'ks"k fl¼kUr ds vfHk/kkj.kkvksa dks crkb, rFkk muls

yksjsUV~t :ikarj.k lEcU/k fudkysaA
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Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) 4×8=32

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

questions of Eight (08) marks each. Learners are

required to answer any four (04) questions only.

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

izR;sd iz'u ds fy, vkB (08) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

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

1. Explain the Gauss’s divergence theorem.

xkWl fopyu izes; dh O;k[;k dhft,A

2. If potential energy :

 2 21
U ( )

2
k x y

find the x-and y-components of the force and the total

force on the particle.

;fn fLFkfrt ÅtkZ %

 2 21
U ( )

2
k x y

gks] rks cy ds x-vkSj y-?kVd rFkk d.k ij dqy cy Kkr

dhft,A
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3. State and explain the theorem of parallel axis.

lekUrj v{k ds izes; dks crkb, vkSj le>kb,A

4. Prove that the ratio of rotational to translational kinetic

energy for a solid cylinder rolling down a plane without

slipping is 1 : 2.

fl¼ dhft, fd fcuk fQlys lery ij yq<drs gq, Bksl csyu

ds fy, ?kw.kZu xfrt ÅtkZ ls LFkkukarj.k xfrt ÅtkZ dk vuqikr

1 : 2 gSA

5. Show that the intensity of the field can be expressed as

E = –grad V, where V is the potential.

n'kkZb, fd {ks= dh rhozrk dks E = –grad V ds :i esa O;fDr

fd;k tk ldrk gS] tgk¡ V foHko gSA

6. Define Young’s modulus, bulk modulus, modulus of

rigidity and Poisson’s ratio. Obtain the relation

connecting these quantities.

;ax xq.kkad] vk;ru xq.kkad] n`n ejksM+h xq.kkad vkSj ikWblu vuqikr

dks ifjHkkf"kr dhft,A bu jkf'k;ksa dks tksM+us okyk lEcU/k izkIr

dhft,A
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7. If a mass 50 kg is. raised to a height 2 R from the

earth’s surface, calculate the change in potential energy,

(g = 9.8ms–2, R = 6.4 × 106m)

;fn 50 fdxzk æO;eku dks i`Foh dh lrg ls 2R Å¡pkbZ rd

mBk;k tk, rks fLFkfrt ÅtkZ esa ifjorZu dh x.kuk dhft,

(g = 9.8ms–2, R = 6.4 × 106m)A

8. Write any five differences between inertial and non-

inertial frames of reference.

tM+Roh; vkSj vtM+Roh; lanHkZ foU;kl (Ýse vkWQ jsQjsUl) ds

chp dksbZ ik¡p varj fyf[k,A

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


