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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 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= 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.

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, 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. State and prove Gauss’s Divergence Theorem.

xkml vilj.k izes; dks fyf[k, rFkk fl¼ dhft,A

2. State and prove the principle of conservation of angular

momentum. Show that if the external torque acting on a

system is zero, then the total angular momentum of the

system remains constant.

dks.kh; laosx laj{k.k dks fyf[k, rFkk fl¼ dhft,A ;g Hkh

n'kkZb, fd ;fn fdlh ra= ij cká vk?kw.kZ 'kwU; gks] rks ra= dk

dqy dks.kh; laosx fLFkj jgrk gSA
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3. Derive an expression for the gravitational potential at a

point :

(i) outside

(ii) on the surface

(iii) inside a solid sphere

,d Bksl xksys ds fy, xq#Roh; foHko dk O;atd fuEu fLFkfr;ksa

esa izkIr dhft, %

(i) xksys ds ckgj

(ii) xksys dh lrg ij

(iii) xksys ds Hkhrj

4. Define moment of inertia (M.I.) and explain its physical

significance. Prove the theorems of parallel and

perpendicular axes.

tM+Ro vk?kw.kZ dks ifjHkkf"kr dhft, rFkk bldk HkkSfrd egRo

le>kb,A lekukarj v{k izes; rFkk yacor v{k izes; fl¼

dhft,A

5. Define conservative and non-conservative forces with

examples. State the conditions under which a force is

called conservative. Show that the work done by a

conservative force is path independent.

laj{kh rFkk vlaj{kh cyksa dks mnkgj.k lfgr ifjHkkf"kr dhft,A os

ifjfLFk;k¡ crkb, ftuds varxZr dksbZ cy laj{kh dgykrk gSA

fl¼ dhft, fd laj{kh cy }kjk fd;k x;k dk;Z iFk ls Lora=

gksrk gSA
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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.

uksV :µ [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. A vector field is given by 
^ ^ ^2A +x i xy j xz k


     .

Find A
 
  and check whether it is solenoidal or

irrotational.

,d lfn'k {ks= 
^ ^ ^2A +x i xy j xz k


      fn;k gqvk gSA

A
 
  dk eku Kkr dhft, vkSj tk¡p dhft, fd ;g {ks=
vlaihM~; gS ;k vifjorZuh;A

2. If a vector 
^ ^2F 3x i y j


  , determine whether F


 is

conservative.

;fn 
^ ^2F 3x i y j


   rks fu/kkZj.k dhft, fd cy {ks= F



laj{kh gS ;k ughaA
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3. Show that a conservative force can be expressed as

F grad V

   ,

where V is the potential energy function. Explain the

physical significance of this relation.

fl¼ dhft, fd dksbZ laj{kh cy bl :i esa O;Dr fd;k tk

ldrk gS %

F grad V

  

tgk¡ V foHko ÅtkZ gSA bl lEcU/k dk HkkSfrd egRo Li"V

dhft,A

4. Obtain the moment of inertia of a solid sphere of mass

M and radius R about its diameter.

æO;eku M rFkk f=T;k R okys Bksl xksys dk blds O;kl ds ckjs

esa tM+Ro vk?kw.kZ izkIr dhft,A

5. Define gravitational self-energy. Derive an expression

for the gravitational self-energy of a uniform solid sphere

of mass Mand radius R. Show that :

23GM
U

5R
 

xq#Roh; Lo&ÅtkZ dks ifjHkkf"kr dhft,A ,d leku l?kurk

okys æO;eku M vkSj f=T;k R okys Bksl xksys dh Lo&ÅtkZ dk

lw= O;qRiUu dhft,A fl¼ dhft, fd %

23GM
U

5R
 
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6. Explain the central and non-central forces with two

examples.

dsUæh; rFkk vdsUæh; cyksa dh O;k[;k dhft, vkSj izR;sd ds nks

mnkgj.k nhft,A

7. State Kepler’s law of planetary motion.

dsIyj ds xzgksa ds xfr ds fu;eksa dks le>kb,A

8. What is Poisson’s ratio ? Give its range.

Ioklksa vuqikr D;k gksrk gS \ bldk eku (lhek) fyf[k,A

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


