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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 % ;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 % [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. Show that the vector field represented by F


 = (z2 + 2x

+ 3y) 

i  + (3x + 2y + z)


j  + (y + 2zx)


k  is irrotational

but not solenoidal. Also obtain a scalar function  such

that grad  = F


.

n'kkZb, fd F


 = (z2 + 2x + 3y) 

i  + (3x + 2y + z)


j  + (y

+ 2zx)

k  }kjk n'kkZ;k x;k lfn'k {ks= v?kw.khZ gS] lksysukbMy ugha

gSA blds vykok ,d vfn'k Qyu  çkIr djsa ftlls grad

 = F


 gksA
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2. What do you understand by the line integral of a force?

Show that the work done by an external force on a

particle increases its kinetic energy.

cy ds js[kh; lekdyu ls vki D;k le>rs gSa\ n'kkZb, fd

fdlh d.k ij cká cy }kjk fd;k x;k dk;Z mldh xfrt ÅtkZ

dks c<+krk gSA

3. Define moment of inertia. Obtain an expression for the

moment of inertia of an angular disc with internal and

external radii R1 and R2 respectively about (i) its own

axis and (ii) a tangential axis in the plane of the disc.

tM+Ro vk?kw.kZ dks ifjHkkf"kr djsaA vkarfjd vkSj cká f=T;k R1

vkSj R2 okyh ,d dks.kh; fMLd ds tM+Ro vk?kw.kZ ds fy,

O;atd çkIr djsa] tks Øe'k% (i) viuh Lo;a dh v{k vkSj (ii)

fMLd ds ry esa ,d Li'kZjs[kh; v{k ds ifjr% gSA

4. Show that the escape velocity of a body from solar

system, launched from the earth is 2 /s esGM R , where

Ms is the mass of the sun and Res is the distance of the

earth from the sun. What is the escape velocity, if Me =

1.33 × 1030 kg and Res = 1.49 × 1011 m.

n'kkZb, fd i`Foh ls ç{ksfir lkSjeaMy ds fdlh fiaM dk iyk;u

osx 2 /s esGM R  gS] tgk¡ Ms lw;Z dk æO;eku gS vkSj Res

lw;Z ls i`Foh dh nwjh gSA iyk;u osx D;k gS] ;fn Me = 1.33 ×

1030 kg vkSj Res = 1.49 × 1011 m gSA
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5. State and explain the relativistic length contraction and

time dilation. What is proper length and proper time

interval? Does the proper length and proper time depend

on the observer?

lkisf{kd yackbZ ladqpu vkSj le; foLrkj.k dks crk,a vkSj

le>k,aA mfpr yackbZ vkSj mfpr le; varjky D;k gS\ D;k

mfpr yackbZ vkSj mfpr le; çs{kd ij fuHkZj djrs gS\

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 % [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. State the Stoke’s theorem with an example.

LVksd çes; dks mnkgj.k lfgr le>kb,A

2. If  = 1/r then prove that  = – 2

1

r
 r.

;fn  = 1/r rks fl¼ dhft, fd  = – 2

1

r
 r.
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3. If the total momentum of a system is conserved, then

show that the center of mass moves with uniform velocity

or remains at rest.

;fn fdlh fudk; dk dqy laosx lajf{kr gS] rks n'kkZb, fd

æO;eku dsUæ ,dleku osx ls xfr djrk gS vFkok fLFkj jgrk gSA

4. A circular hoop of radius R starts rolling down a smooth

inclined plane without slipping. Show that its

acceleration down the plane is 
1

sing
r

.

f=T;k R dk ,d o`Ùkkdkj ?ksjk fcuk fQlys ,d fpdus vkur

ry ls uhps dh vksj yq<duk 'kq: djrk gSA n'kkZb, fd ry ls

uhps dh vksj bldk Roj.k 
1

sing
r

 gSA

5. Discuss the motion of a charge particle in a uniform

and constant magnetic field.

,dleku ,oa fLFkj pqEcdh; {ks= esa vkos'k d.k dh xfr ij

ppkZ dhft,A

6. Show that gravitational field is conservative.

n'kkZb;s fd xq#Rokd"kZ.k {ks= laj{kh gSA

7. Show that the Young’s modulus Y, modulus of rigidity

 and Poisson’s ratio  are related by the equation Y =

2 (1 + ).
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n'kkZb, fd ;ax xq.kkad Y, n`<+rk xq.kkad  vkSj ikWblu vuqikr 

lehdj.k Y = 2 (1 + ) }kjk lacaf/kr gSaA

8. State Newton’s laws of motion. What are their limitations

in view to inertial and non-inertial frames?

U;wVu ds xfr ds fu;e crkb,A tM+Roh; vkSj xSj& tM+Roh;

<kaps ds lanHkZ esa mudh lhek,¡ D;k gSa\

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


