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Note : This paper is of thirty-five (35) 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= iSarhl ¼35½ 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 seven and half  marks each. 

Learners are required to answer two (02) questions 

only. 

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 lkr  vad fu/kkZfjr gSaA 

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

gSaA 
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1. What is conservative force ? Show that central  

force is conservative. If a force 

2 2 ˆˆ ˆF (2 ) 2xy z i x j xzk  check it is 

conservative or not ? 

laj{kh cy D;k gS \ n’kkZb;s fd dsUnzh; cy laj{kh gSA 

tk¡fp;s fd cy 2 2 ˆˆ ˆF (2 ) 2xy z i x j xzk  laj{kh gS 

;k ugha \  

2. Derive expression for the moment of inertia of a solid 

cylinder about its geometrical axis and about an axis 

passing through centre and perpendicular to 

geometrical axis.   

,d Bksl csyu ds fy;s mlds T;kferh; v{k ds ifjr% ,oa 

T;kferh; v{k ds yEcor~ dsUnz ds xqtjus okyh js[kk ds 

ifjr% tM+Rovk?kw.kZ Kkr dhft;sA  

3. State and prove the principle of conservation of linear 

momentum. Show that conservation of linear 

momentum is equivalent to Newton‘s third law.  

js[kh; laosx laj{k.k dk fl)kUr crkb;s ,oa fl) dhft;sA 

fn[kkb;s fd js[kh; laosx laj{k.k U;wVu ds r`rh; fu;e ds 

leku gSA  

4. What is Galilean transformation ? Show that velocity 

of a body not invariant under Galilean transformation.  

XkSyhfy;u :ikUrj.k D;k gS \ n’kkZb;s fd fdlh oLrq dk 

osx xSyhfy;u :ikUrj.k ds lkFk ifjorZuh; gSA   
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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 two and half 1
2

2  marks each. 

Learners are required to answer six (06) 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, <kbZ 1
2

2  vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy N% ¼06½ iz’uksa ds mŸkj nsus 

gSaA 

1. What are inertial and non-inertial frames ? Explain 

with examples.  

tM+Roh; rFkk vtM+Roh; Ýse D;k gS \ mnkgj.k lfgr 

le>kb;sA  

2. ‗The work done by external forces on a system equals 

the change in total energy.‘ Explain this statement and 

prove it.  

^cká cyksa  }kjk fdlh iz.kkyh ij fd;k x;k dk;Z dqy 

ÅtkZ ds ifjorZu ds cjkcj gksrk gSA* bl dFku dks 

le>kb;s ,oa fl) dhft;sA  

3. Two masses of 6 kg and 2 kg are positioned at ˆ ˆ6 7i j  

and ˆˆ ˆ2 10 8i j k  respectively.  Calculate the position 

of their centre of mass. 

6 fdxzk ,oa 2 fdxzk ds nks nzO;ekuksa dh fLFkfr Øe’k% 

ˆ ˆ6 7i j  ,oa ˆˆ ˆ2 10 8i j k  gSA la;qDr iz.kkyh ds 

nzO;eku dsUnz dh fLFkfr dh x.kuk dhft;sA  
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4. Define Young‘s modulus, modulus of rigidity and 

Poisson‘s ratio. Explain its physical significance.   

;ax izR;kLFkrk] n`<+rk xq.kkad ,oa IokW;lka vuqikr dks 

ifjHkkf”kr dhft;sA bud s HkkSfrdh; egRo dks le>kb;sA  

5. What is the law of conservation of angular 

momentum ? Establish relation between angular 

momentum and moment of inertia.  

dks.kh; laosx laj{k.k dk fu;e D;k gS \ dks.kh; osx ,oa 

tM+Ro vk?kw.kZ ds chp lEcU/k LFkkfir dhft;sA  

6. Derive the expression for bending moment.  

cadu vk?kw.kZ ds fy;s O;atd LFkkfir dhft;sA  

7. Derive an expression for the gravitational self-energy 

of planet of mass M and radius R, if the density is 

taken uniform.  

,d xzg ftldk nzO;eku M ,oa f=T;k R gS] ?kuRo ,d 

leku ekurs gq, xzg ds xq#Roh; LoÅtkZ ds fy;s ,d 

O;atd LFkkfir dhft;sA  

8. Show that potential energy per unit volume of a 

stretched wire is 
1

(stress) (strain)
2

.    

fn[kkb;s fd f[kaps gq, rkj ds ,dkad vk;ru esa lafpr 

fLFkfrt ÅtkZ 
1

2
 ¼izfrcy½  ¼fod`fr½ gksrh gSA   
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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 frame attached to any point of Earth‘s surface is :  

(a) Non-inertial  

(b) Inertial  

(c) Neither inertial nor non-inertial  

(d) Newtonian frame of reference   

i`Foh dh lrg ij yxk Ýse gS % 

¼v½ vtM+Roh;  

¼c½ tM+Roh;  

¼l½ u tM+Roh; u gh vtM+Roh;  

¼n½ U;wVu Ýse 

2. The motion of one projectile as seen from another 

projectile will be :   

(a) Straight line  

(b) Parabola  

(c) Ellipse  

(d) Hyperbola  
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fdlh iz{ksI; dh xfr nwljs iz{ksI; ls ns[kus ij gksxh % 

¼v½ lh/kh js[kk  

¼c½ ijoy; 

¼l½ nh?kZo`Ÿk  

¼n½ vfrijoy;  

3. The work done around any closed path in a 

conservative force field is :  

(a) Positive 

(b) Negative  

(c) Zero  

(d) Infinity  

laj{kh cy {ks= esa fdlh cUn ik’k ds pkjksa vksj fd;k x;k 

dk;Z gksrk gS % 

¼v½ /kukRed 

¼c½ _.kkRed 

¼l½ ‘kwU; 

¼n½ vUkUr 

4. Two bodies of masses m and 4 m are moving with the 

same kinetic energy. The ratio of their linear moment 

will be :  

(a) 2 

(b) 
1

2
  

(c) 4 

(d) 
1

4
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nks fi.M ftudk nzO;eku m vkSj 4 m gS leku xfrt ÅtkZ 

ls xfreku gSA muds js[kh; laosx dk vuqikr gksxk % 

¼v½ 2 

¼c½ 
1

2
  

¼l½ 4 

¼n½ 
1

4
  

5. In a inelastic collision, the initial and final kinetic 

energies are 1E  and 2E  respectively so :  

(a) 1 2E E   

(b) 1 2E > E   

(c) 2E 0   

(d) 1 2E + E 0   

fdlh vizR;kLFk VDdj esa izkjfEHkd ,oa vfUre ÅtkZ Øe’k% 

1E  o 2E  gS] rks % 

¼v½ 1 2E E  

¼c½ 1 2E > E  

¼l½ 2E 0  

¼n½ 1 2E + E 0  
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6. Centre of mass of any system is :  

(a) Always at its geometric centre  

(b) Always inside  

(c) Always outside  

(d) It can be inside or outside  

fdlh fudk; dk nzO;eku dsUnz gksrk gS % 

¼v½ lnSo blds T;kferh; dsUnz ij  

¼c½ lnSo vUnj 

¼l½ lnSo ckgj 

¼n½ vUnj ;k ckgj gks ldrk gS  

7. Which is correct relation , ,  k,  ? 

(a)   

(b) 1  

(c) 
1

1
2

  

(d) 
3k

  

fuEufyf[kr esa dkSu&lk lgh lEcU/k gS , , ,k  \ 

¼v½   

¼c½ 1 

¼l½ 
1

1
2

 

¼n½ 
3k
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8. The limiting value of Poisson‘s ratio are :  

(a) –1 to 0.5 

(b) +1 to 0.5 

(c) –0.5 to –1  

(d) +0.5 to +1 

IokW;lka vuqikr dh lhekvksa dk eku gksrk gS % 

¼v½ &1 ls 0-5 

¼c½ $1 ls 0-5 

¼l½ &0-5 ls &1 

¼n½ $0-5 ls $1 

9. The dimension of modulus of rigidity  is :   

(a) 1 1ML T   

(b) 1 2ML T   

(c) 2 1ML T   

(d) 2MLT   

n`<+rk xq.kkad  dk foeh; lw= gS % 

¼v½ 1 1ML T  

¼c½ 1 2ML T  

¼l½ 2 1ML T  

¼n½ 2MLT  
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10. Torque  is :  

(a) Polar vector  

(b) Scalar  

(c) Axial vector  

(d) None of these 

cy vk?kw.kZ  gS % 

¼v½ /kqzoh; lfn’k 

¼c½ vfn’k  

¼l½ v{kh; lfn’k  

¼n½ bueas ls dksbZ ugha  
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