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Note : This paper is of forty (40) marks containing three 

(03) Sections A, B and C. Learners are required to 

attempt the questions contained in these Sections 

according to the detailed instructions given therein. 

uksV % ;g iz’u i= pkyhl ¼40½ vadksa dk gS tks rhu ¼03½ 

[k.Mksa ^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks 

bu [k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa 

ds mŸkj nsus gSaA 

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section „A‟ contains four (04) long answer type 

questions of nine and half (9
1

2
) marks each. 

Learners are required to answer two (02) questions 

only. 
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uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gSaA 

izR;sd iz’u ds fy, lk<+s ukS (9
1

2
) vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 

1. What is the meant by curl of a vector function ? Derive 

an expression for it.  

,d lfn’k Qyu ds dyZ ls vki D;k le>rs gSa \ blds 

fy, ,d lw= fuxfer dhft,A  

2. Derive an expression for the gravitational field and 

potential at a point (i) inside (ii) on the surface 

(iii) outside the thin uniform spherical shell.  

irys ,dleku xksyh; dks’k ds (i) vUnj (ii) lrg ij (iii) 

ckgj fdlh fcUnq ij xq#Roh; {ks= rFkk foHko ds fy, ,d 

lw= fuxfer dhft,A  

3. What do you mean by “centre of mass” of a system of 

particles ? Show that in the absence of any external 

force, the velocity of the centre of mass remains 

constant.  

d.kksa ds ,d fudk; ds ßnzO;eku dsUnzÞ ls vki D;k le>rs 

gSa \ n’kkZb, fd cká cy dh vuqifLFkfr esa nzO;eku dsUnz 

dk osx fu;r jgrk gSA  

4. Deduce the relation among the elastic constants Y, k,  

and .  

izR;kLFk xq.kkadksa Y, k,  vkSj  esa lEcU/k LFkkfir dhft,A  
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Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section „B‟ contains eight (08) short answer type 

questions of four (04) marks each. Learners are 

required to answer four (04) questions only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s gaSA 

izR;sd iz’u ds fy, pkj ¼04½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA 

1. Prove that 
3

1
g ra d ,

r

r r



 
 

 
 where r



 is position 

vector.  

fl) dhft, fd 
3

1
g ra d ,

r

r r



 
 

 
 tgk¡ r



 fLFkfr lfn’k 

gSA  

2. What are Kapler‟s law of planetary motion ? 

dSIyj ds xzgh; xfr ds fu;e D;k gaS \ 

3. What is compound pendulum ? Define radius of 

gyration and its physical significance.  

dEikm.M yksyd D;k gS \ xkbjs’ku f=T;k dks ifjHkkf”kr 

dj blds HkkSfrd egRo dks le>kb,A  

4. Calculate the moment of inertia of a circular disc about 

an axis passing through its centre and perpendicular to 

its plane.   

,d xksy pdrh dk tM+Ro vk?kw.kZ mlds dsUnz ds yEcor~ 

tkus okys v{k% ds ifjr% Kkr dhft,A 
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5. Define torsional rigidity. Write an expression for 

torsional rigidity for a solid cylinder.  

ejksM+h n`<+rk dks ifjHkkf”kr dhft,A ,d Bksl csyu ds fy, 

ejksM+h n`<+rk dk lw= LFkkfir dhft,A  

6. Show that the areal velocity remains constant when a 

particle moves in the influence of the central force.  

n’kkZb, tc dksbZ d.k dsUnzh; cy ds izHkko esa xfr djrk gS] 

rks mldk {ks=h; osx fu;r jgrk gSA  

7. State and explain Stockes theorem.  

LVksDl ds fl)kUr dks fyf[k, o le>kb,A  

8. Write a short note on Kater‟s pendulum and its 

applications.  

dsVj yksyd ij ,d y?kq fVIi.kh fyf[k, ,oa blds 

vuqiz;ksxksa dks fyf[k,A  

Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu”B iz’u½ 

Note : Section „C‟ contains ten (10) objective type 

questions of half  1

2
 mark each. All the questions 

of this Section are compulsory. 

uksV % [k.M ^x* esa nl ¼10½ oLrqfu”B iz’u fn;s x;s gSaA izR;sd 

iz’u ds fy, vk/kk  1

2
vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

1. The divergence of a vector quantity is always :  

(a) scalar  



 [ 5 ] BSCPH–101/PH–01 

 (B-22) P. T. O. 

(b) a vector  

(c) a tensor  

(d) None of these 

,d lfn’k jkf’k dh Mk;otsZUl ges’kk gksrh gS % 

¼v½ ,d vfn’k 

¼c½ ,d lfn’k 

¼l½ ,d VsUlj 

¼n½ buesa ls dksbZ ugha  

2. The necessary and sufficient condition for the vector 

A , B

 

 and C



 are coplanar : 

(a) A ( B C ) 0

  

     

(b) A . ( B C ) 0

  

    

(c) ( A B ) . C 0

  

    

(d) A . B . C

  

 = 0 

lfn’k A , B

 

 vkSj C



 ds ,dleryh; gksus ds fy, 

vko’;d o i;kZIr gS %  

¼v½ A ( B C ) 0

  

    

¼c½ A . ( B C ) 0

  

   

¼l½ ( A B ) . C 0

  

   

¼n½ A . B . C 0
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3. The gravitational potential at the centre of the solid 

sphere is how many times that on its surface ? 

(a) 
5

2
  

(b) 
7

2
  

(c) 
1

2
  

(d) 
3

2
  

,d Bksl xksys ds dsUnz esa xq#Roh; foHko mldh lrg ds 

fdrus xquk gksrk gS \ 

¼v½ 
5

2
 

¼c½ 
7

2
 

¼l½ 
1

2
 

¼n½ 
3

2
 

4. The earth is revolving about the sun under gravitational 

force. What physical quantity is conserved ? 

(a) linear momentum  

(b) angular momentum 

(c) Both of the above  

(d) None of these 
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i`Foh lw;Z ds pkjksa vksj pDdj xq#Roh; cy dh otg ls 

yxkrh gSA bl izfØ;k esa lajf{kr jgrk gS % 

¼v½ jsf[kd laosx 

¼c½ dks.kh; laosx 

¼l½ mi;qZDr nksuksa  

¼n½ buesa ls dksbZ ugha  

5. Kapler‟s third law is : 

(a) 2 3
T a   

(b) 
3

2
T

2

a b 
  

 

  

(c) 2 3
T b   

(d) 2 3
T ( )a b   

dSIyj dk rhljk fu;e gS % 

¼v½ 2 3
T a  

¼c½ 

3

2
T

2

a b 
  

 

 

¼l½ 2 3
T b  

¼n½ 2 3
T ( )a b  

6. Correct relation for conservative force F



 is : 

(a) div F



= 0 

(b) curl F



= 0 

(c) grad F



= 0 

(d) None of these  
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laj{kh cy F



 ds fy, lgh lEcU/k gS % 

¼v½ div. F



= 0 

¼c½ curl F



= 0 

¼l½ grad F



= 0 

¼n½ buesa ls dksbZ ugha  

7. The law of conservation of linear momentum is 

equivalent to Newton‟s : 

(a) First law 

(b) Second law 

(c) Third law 

(d) None of these  

js[kh; laosx laj{k.k dk fu;e U;wVu ds bl fu;e ds 

led{k gS % 

¼v½ izFke fu;e 

¼c½ f}rh; fu;e 

¼l½ r`rh; fu;e 

¼n½ buesa ls dksbZ ugha  

8. The equation of motion of rotational motion is : 

(a) F m a
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(b) 
P

F
d

d t




   

(c) I

 

     

(d) 
Jd

d t




   

?kw.kZu xfr esa] xfr dk lehdj.k gS % 

¼v½ F m a

 

  

¼c½ 
P

F
d

d t




  

¼l½ I

 

    

¼n½ 
Jd

d t




   

9. The limiting value of Poisson ratio is : 

(a) – 1 to 0.5 

(b) + 0.5 to +1 

(c) – 1 to – 0.5 

(d) – 0.5 to +1 

IokW;lka vuqikr dk lhfer eku gS % 

¼v½ – 1 ls 0.5 

¼c½ + 0.5 ls + 1 

¼l½ – 1 ls  – 0.5 

¼n½ – 0.5 ls + 1 
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10. The radius of gyration is : 

(a) 
I

M
  

(b) 
I

M
  

(c) 
M

I
  

(d) 
2

I

M

 
 
 

  

?kw.kZu f=T;k gS % 

¼v½ 
I

M
 

¼c½ 
I

M
 

¼l½ 
M

I
 

¼n½ 

2
I

M
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