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PH-03 
Electromagnetism 

fo|qr pqEcfddh 
Bachelor of Science (Bsc-12/16) 

First Year, Examination-2019 

 

Time: 3 Hours     Max. Marks: 40 

………………………………………………………………… 

Note:- This paper is of Forty (40) marks divided into 

two (02) Section A and B. Attempt the 

question contained in these sections according 

to the detailed instructions given therein.  

uksV%& ;g iz'u&i= pkyhl ¼40½ vadksa dk gS tks nks ¼02½ 

[k.Mksa ^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa 

fn, x, foLr̀r funsZ”kkssa ds vuqlkj bu iz”uksa dks gy 

djuk gSA 

Section-A ¼[k.M&d½ 

(Long Answer Type Question) ¼nh?kZ mÙkjh; iz'u½

Note:-  Section - A contains Three (03) long answer-

type questions of Ten (10) marks each. 

Learners are required to answer any Two 

(02) questions only.     (2×10=20) 
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uksV%&  [k.M ^d* esa rhu ¼03½ nh?kZ mÙkjh; iz'u fn;s x;s 

gSaA izR;sd iz'u ds fy, nl ¼10½ vad fu/kkZfjr gSaA 

f'k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz'uksa ds mÙkj 

nsus gSaA 

 

1. (a) I 𝑟  is the position vector of a point, then 

show that  

grad  
1

𝑟
 =

−𝑟 

𝑟3
 

;fn 𝑟  fdlh fcUnq dk fLFkfr lfn; gS rks fn[kkZ;ss fd 

xzsM   
1

𝑟
 =

−𝑟 

𝑟3
 

(b) Find the expression for electric potential 

due to a charged metalic sphere at any 

external point  

/kkrq ds fdlh vkosf”kr xksys dh otg ls fdlh ckâ; 

fcUnq ij oS/kqr foHko dk O;atd LFkkfir dhft,A 

2. State and prove Gauss’s theorem. 

xkSl dh izes; D;k gS vkSj bls fl) dhft,A 

3. What is dielectric constant? Find the 

expression for the energy stored in a charged 

capacitor. 

ijkoS/kqrkad ls D;k vkl; gS\ fdlh vkosf”kr l/kfj=k 

esa lafp= ÅtkZ gsrq C;atd izkIr dhft,A 
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Section-B ¼[k.M&[k½

(Short Answer Type Question) ¼y?kq mÙkjh; iz'u½

Note:-  Section-B contains six (06) short answer type 

questions of five (05) marks each. Learners 

are required to answer any four (04) 

questions only.      (5×4=20) 

uksV%&  [k.M ^[k* esa N% ¼06½ y?kq mÙkjh; iz'u fn;s x;s gSaA 

izR;sd iz'u ds fy, ik¡p ¼05½ vad fu/kkZfjr gSaA 

f'k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz'uksa ds mÙkj 

nsus gSaA 

1. A silver wire 1 mm in diameter cartes a charge 

at 90 coulomb in 1 hour and 15 minutes. Silver 

contains 5.8×1022 free electrons per cm3. 

calculate  

(i) The current in the wire in ampears. 

(ii) The dritt velocity of the electrons in 

meter/second. 

1 feeh- O;kl ds pkanh ds rkj esa 90 dqykae vkos”k 1 

/ks; 15 feuV ds fy;s izokfgr gksrk gSA ;fn pkanh ds 

izfr lseh-
3
 vk;ru esa eqDr bySDVªkWuksa dh la[;k  

5.8 × 1022 gks rks] x.kuk dhft;s fd 

(i) rkj esa izokfgr /kkjk dk eku ,sEih;j esa  

(ii) bySDVªksuksa dk vuqeu osx ehVj@lsdUM esa  

2. Using Ampear’s law fined the magnetic field 

due to a long straight current carrying wire. 

,sEif;j ds fu;e dk mi;ksx djrs gq;s fdlh yEcs 

/kkjkokgh pkyd ds dkj.k mRiUu pqEcdh; {ks= ds 

fy;s lw= dh LFkkiuk dhft;sA 
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3. Define magnetic susceptibility. Establish the 

relation Ur = 1 + Xm. 

pqEcdh; vkxzkfgrk dks ifjHkkf’kr dhft;sA lEcU/k  

Ur = 1 + Xm. dks LFkkfir dhft;sA  

4. Write short notes on: 

(i) Hysteresis 

(ii) Magnetic circuit 

laf{kIr fVIif.k;ka fyf[k;s 

(i) “kSfFkY;  

(ii) pqEcdh; ifjiFk  

5. A circular loop of wire of radius 4 cm. carries a 

current of 80A. Calculate the energy density at 

the center of the loop. 

,d /kkjk ckgh dq.Myh ftldh f=T;k 4 lseh- gS esa 

80A /kkjk izokfgr gks jgh gSA dq.Myh ds dsUnz ij 

ÅtkZ /kuRo dh x.kuk dhft,A 

6. Starting from Maxwell’s equations. Establish 

Coulomb’s law.  

eSDlosy lehdj.k dh lgk;rk ls dqykHk ds fu;e 

dks LFkkfir dhft;sA  

 

***** 


