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1632 

B.Sc. /B.Ed. (FIRST YEAR) EXAMINATION, 2018 

PHYSICS  

 (Mathematical Background, Properties of Matter  

and Electromagnetic Waves) 

Paper – CC-1 (II) 

Time: Three Hours 

Maximum Marks: 40 

 

Instructions:  

 Attempt five questions in all, selecting at least one question from each Unit. 

The answer of essay type questions should not be more than 400 words and 

short answer type of questions in not more than 150 words. All questions carry 

equal marks.  

funsZ’k %funsZ’k %funsZ’k %funsZ’k %        

  izR;sd bdkbZ esa ls de&ls&de ,d ,d ,d ,d iz’u dk p;u djrs gq,] dqy ik¡p ik¡p ik¡p ik¡p iz’uksa ds 

mÙkj nhft;sA fucU/kkRed iz’u dk mÙkj vf/kdre 400400400400 'kCnksa esa vkSj y?kqÙkjkRed 

iz’u dk mÙkj vf/kdre 150150150150 'kCnksa esa fyf[k;sA lHkh iz’uksa ds vad leku gSaA 

 

 



[1632]          Page 2 of 4                                                   

UNIT – I bdkbbdkbbdkbbdkb Z &Z &Z &Z & I 

Q.1 (a) State & prove Gauss’s divergence theorem.             [4+4=8] 

 (b) What do you mean by divergence of Vector field?  

   Prove that: 

   A .divA.
rrr

=∇  

  (a) xkml Mk;otasZl izes; dk dFku fyf[k;s ,oa fl) dhft;sA  

 (b) lfn’k {ks= ds Mk;otsZal ls vki D;k le>rs gaS\  

   fl) dhft, & 

   A .divA.
rrr

=∇   

OR  vFkokvFkokvFkokvFkok            

Q.1 (a) State & prove Green’s theorem in a plane.             [4+4=8] 

 (b) Discuss scalar & vector fields. Derive a vector field E
r

(x, y, z) from the scalar 

field f (x, y, z).    

 (a) lery esa xzhu izes; dk dFku fy[kdj fl) dhft;sA  

 (b) vfn’k o lfn’k {ks= dks le>kb;sA vfn’k {ks= f (x, y, z) ls lfn’k {ks= E
r

(x, y, z) 

dks O;qRiUu dhft;sA  

UNIT – II bdkbbdkbbdkbbdkb Z &Z &Z &Z & II 

Q.2 (a) Obtain any 2 equations for inter–relations between elastic constants.   [4+4=8] 

 izR;kLFk fLFkjkadkas ds e/; var% laca/k ds fy;s dksbZ Hkh nks lehdj.k izkIr dhft;sA  

 (b) A Steel wire of 1 mm radius is bent to form a circle of 10 cm radius. Find the 

bending moment and maximum stress if  Y = 2×10
11

 N/m
2
 

 f=T;k 1 fEk-eh- ds LVhy ds rkj dks eksM+dj f=T;k 10 ls-eh- dk o`Ùk cuk;k tkrk 

gSA ;fn Y = 2×10
11

  N/m
2 gS] rks cadu vk?kw.kZ o vf/kdre izfrcy Kkr dhft;sA  
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OR  vFkok vFkok vFkok vFkok     

Q.2 (a) Define Elastic Potential Energy & prove –                                              [4+4=8] 

  
2

1
U = × Stress × Strain × Volume of wire     

  çR;kLFk fLFkfrt ÅtkZ ls vki D;k le>rs gaS\ 

  fl) dhft, 
2

1
U =  izfrcy × foÑfr × vk;ru  

 (b) A wire is increased by 10
-3

 of its length when a stress of 10
8
 N/m

2
 is applied to 

it. Find Young’s Modulus.  

  çR;kLFkrk xq.kkad Kkr dhft;s tcfd pkyd rkj ij 10
8
 N/m

2
 izfrcy vkjksfir 

djus ij yackbZ esa o`f) 10
-3 gksA   

UNIT – III bdkbZ bdkbZ bdkbZ bdkbZ &&&& III 

Q.3 Define the following term & explain briefly –        [2+4+2=8] 

 (a) Equation of continuity 

 (b) Streamline & turbulent flow  

 (c) Reynold’s number          

 fuEufyf[kr inksa dks ifjHkkf"kr dhft;s o la{ksi esa le>kb;s &  

 (a) lkrR; lehdj.k  

 (b) ljy js[kh; o izlqC/k izokg  

 (c) jsuksYM la[;k  

OR  vFkok vFkok vFkok vFkok         

Q.3 (a) Derive Poiseuille’s Equation for liquid flowing through a tube of uniform 

cross-section. 

 (b) Determine the critical velocity of water flowing in a pipe of radius 0.01m. 

Assume Reynold’s number = 1000 and coefficient of viscosity is 1793 × 10
-5

 

poise.                       [4+4=8] 

 (a) leku vuqizLFk dkV okyh uyh ls izokfgr æo ds fy;s ikWbtw+yh dk lw= O;wRiUu 

dhft;sA 

 (b) f=T;k 0-01 eh- okys ikbi ls izokfgr ikuh dk Økafrd osx Kkr dhft;sA jsukWYM    

la[;k ¾1000 o ';kurk xq.kkad ¾ 1793 × 10-5
  IkkWbt+ eku yhft;sA  
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UNIT – IV bdkbZ bdkbZ bdkbZ bdkbZ &&&& IV 

Q.4 (a) Distinguish between Self inductance & Mutual inductance.         [4+4=8] 

 (b) State & explain Lenz’s Law.      

 (a) Loizsj.k ,oa vU;ksU; izsj.k esa varj fyf[k;sA  
 (b) yast+ ds fu;e dk dFku fy[kdj le>kb;sA    

OR  vFkok vFkok vFkok vFkok         
Q.4 Describe the principle, construction & working of a transformer. Why is the core of 

a transformer laminated?             [6+2=8] 

 VªkalQkeZj dk fl)kar] lajpuk rFkk dk;Zfof/k le>kb;sA VªkalQkeZj dk ØksM+ iVfyr D;ksa 

fd;k tkrk gS\   

UNIT – V bdkbbdkbbdkbbdkb Z &Z &Z &Z & V 

Q.5 Explain the following term in briefly –           [3+3+2=8]           

 (a) Faraday Effect  

 (b) Poynting Vector           

 For a given medium the polarising angle is 60°. What will be the critical angle for 

this medium?            

 [sin
-1

 (0.5773) = 35°16'] 

 fuEu inksa dks la{ksi esa le>kb;s & 

 (a) QSjkMs izHkko  

 (b) ikWbafVax lfn’k  

 ;fn fn;s x;s ek/;e ds fy;s /kqzo.k dks.k 60° gSA rc Økafrd dks.k dk eku bl ek/;e ds 

fy;s D;k gksxk\ tcfd [Sin
-1

 (0.5773) = 35°16'] 

OR  vFkok vFkok vFkok vFkok         

Q.5 (a) State & Explain Brewster’s law of polarization.                                     [4+4=8] 

 (b) Explain polarization by Reflection & Total internal reflection.   

 (a) /kqzo.k ds fy;s cwzLVj fu;e dks fyf[k;s ,oa le>kb;sA  

 (b) ijkorZu ,oa iw.kZ vkarfjd ijkorZu izfØ;k ds }kjk /kzqo.k dks le>kb;sA    

--------------------------------- 


