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Electricity and Magnetism 

Bachelor of Science (BSC-17) 

First Year, Examination, 2018 

Time : 3 Hours   Max. Marks : 40 

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. 

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 ¼9
1

2
½ 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 are diamagnetic, ferromagnetic and paramagnetic 

substances ? Write their characteristics. Categorise the 

following substances into dia, ferro and paramagnetic :   

(a) Aluminium 

(b) Bismuth 

(c) Water 

(d) Cobalt 

izfrpqEcdh;] ykSgpqEcdh; o lepqEcdh; inkFkZ D;k gaS \ 

buds xq.kksa dks fyf[k,A crkb, fd fuEufyf[kr inkFkks± esa 

dkSu izfrpqEcdh;] ykSgpqEcdh; rFkk lepqEcdh; gS % 

¼v½ ,Y;wehfu;e 

¼c½ fcLeFk 

¼l½ ikuh 

¼n½ dksckYV 

2. Describe Lorentz-Drude theory of electrical 

conduction and obtain Ohm’s law with its help. What 

is Wiedmann-Franz law ? 

fo|qr pkydrk ds ykWjsUt&MªqM fl)kUr dh foLrkj ls 

O;k[;k dhft, rFkk bldh lgk;rk ls vkse ds fu;e dk 

fu”iknu dhft,A ohMeku&ÝsUt fu;e D;k gS \ 

3. What do you understand by electric potential of a 

system of charges ? Derive an expression for it and 

show that energy density 2
0

1
U E

2
   joule/m

3
. 
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vkos’kksa ds ,d lewg dh oS|qr fLFkfrt ÅtkZ ls vki D;k 

le>rs gSa \ blds fy, ,d O;atd O;qRiUu dhft, vkSj 

fn[kkb, fd ÅtkZ ?kuRo 2
0

1
U E

2
   twy@ehVj

3
 gSA 

4. Explain the following terms : 

(a) Atomic polarizability 

(b) Electric susceptibility 

(c) Relative permeability 

(d) Dielectric constant 

fuEufyf[kr ls vki D;k le>rs gSa \ 

¼v½ ijek.kq /kzqo.krk 

¼c½ oS|qr izo`fŸk 

¼l½ lkis{k fo|qr’khyrk 

¼n½ ijkoS|qrkad 

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. What is Gauss’ law ? Find the electric field due to a 

point charge at a distance ‘r’ using Gauss’ law. 
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xkWl dk fu;e D;k gS \ xkWl ds fu;e dk iz;ksx djds ,d 

fcUnq vkos’k }kjk nwjh ‘r’ ij fo|qr {ks= dk eku fudkfy,A 

2. Explain the B-H curve for a ferromagnetic material and 

define the terms residual magnetism, coercive force 

and hysteresis. 

fdlh ykSgpqEcdh; inkFkZ ds fy, B-H oØ dks le>kb;s 

rFkk ‘ks”k pqEcdRo] vfuok;Z cy rFkk fgLVhfjfll dks 

ifjHkkf”kr dhft,A 

3. In Bohr’s model of hydrogen atom, the electron 

circulates around nucleus on a path of radius 0.5 A. U. 

at a frequency of 4 × 10
25

 revolutions/sec. Calculate 

the magnitude of the magnetic field at the centre of the 

orbit. 

gkbMªkstu ijek.kq ds cksgj ekWMy esa] bysDVªkWu 0-5 A. U. dh 

f=T;k ds vkWfcZV esa 4 × 10
25
 pDdj@ls- vko`fŸk ls ukfHkd 

ds ifjr% pDdj dkV jgk gSA vkWfcZV ds dsUnz ij pqEcdh; 

{ks= ds ifjek.k dh x.kuk dhft,A 

4. Explain the terms ‘resistivity of pure metals’ and 

‘temperature coefficient of resistance’. How does the 

resistance of a conductor vary with temperature ?  

^’kq) /kkrqvksa dk fof’k”V izfrjks/k* rFkk ^izfrjks/k ds rki 

xq.kkad* dks le>kb;sA fdlh pkyd dk izfrjks/k rki ds lkFk 

fdl izdkj ifjofrZr gksrk gS \ 

5. A material of dielectric constant 6 is placed between 

the plates of a capacitor of area 0.01 square metre. The 

capacity of the capacitor is 10
–10

 farad and is charged 

upto 50 volts. Calculate the electric field in the 

dielectric. 
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0-01 ehVj
2
 {ks=Qy dh IysVksa ls cus lekUrj IysV la/kkfj= 

dh IysVksa ds chp 6 ijkoS|qrkad dk ijkoS|qr inkFkZ Hkjk tkrk 

gSA la/kkfj= dh /kkfjrk 10
–10

 QsjsM gS rFkk bls 50 oksYV 

rd vkosf’kr fd;k tkrk gSA ijkoS|qr esa fo|qr rhozrk dh 

x.kuk dhft,A
 

6. What do you mean by Magnetization ? What is the 

difference between uniform and non-uniform 

magnetization ? Show that for non-uniform 

magnetization M J
 

   . 

pqEcdhdj.k ls vki D;k le>rs gSa \ leku ,oa vleku 

pqEcdhdj.k esa D;k vUrj gS \ vleku pqEcdhdj.k ds fy, 

M J
 

    fl) dhft,A 

7. An inductance of 200 mH, resistance 20 ohms and 

capacity 20 F  are connected in series to a source of 

alternating e. m. f. 200 V and 60 Hz frequency. 

Calculate inductive reactance and capacitive 

reactance. 

200 mH dk izsjd] 20 vkse dk izfrjks/k vkSj 20 F  dk 

la/kkfj= vkSj 200 oksYV fo- ok- cy rFkk 60 gV~Zt vko`fŸk 

dk ,d tfu= Js.khØe esa tqM+s gSaA izsjf.kd izfr?kkr rFkk 

/kkfjrh; izfr?kkr dk eku Kkr dhft,A 

8. State and explain Coulomb’s law. Derive an expression 

for the electric field intensity at a point situated at a 

perpendicular distance ‘y’ from a line charge of infinite 

length. 
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dwykWe dk fu;e fyf[k, rFkk bls Li”V dhft,A vuUr 

yEckbZ ds jSf[kd vkos’k ds dkj.k mlls yEcor~ fLFkr nwjh 

‘y’ fcUnq ij fo|qr {ks= dh rhozrk ds fy, O;atd LFkkfir 

dhft,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 ¼
1

2
½ vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

1. Electric field intensity of an infinitely long charge is : 

(a) Inversely proportional to the square of distance 

(b) Inversely proportional to the distance  

(c) Inversely proportional to the square root of 

distance 

(d) It remains constant 

,d vuUr js[kh; vkos’k dh oS|qr {ks= dh rhozrk fuHkZj 

djrh gS % 

¼v½ mlls nwjh ds oxZ ds O;qRØe ds 

¼c½ mlls nwjh ds O;qRØe ds 

¼l½ mlls nwjh ds oxZewy ds O;qRØe ds 

¼n½ og lnk fLFkj jgrk gSA 
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2. An example of conservative field is : 

(a) The electric field 

(b) The magnetic field 

(c) Both (a) and (b) 

(d) None of the above 

laj{kh {ks= dk mnkgj.k gS % 

¼v½ oS|qr {ks= 

¼c½ pqEcdh; {ks= 

¼l½ ¼v½ vkSj ¼c½ nksuksa 

¼n½ mi;qZDr esa ls dksbZ ugha 

3. The magnetic field at the centre of a current carrying 

circular loop of single turn is : 

(a) 
0

I
B

R

 

  

(b) 0
I

B
2 R


   

(c) 0
I

B
2 R





  

(d) 0

2

I
B

2 R





  

,d pØ okys o`Ÿkkdkj pkyd esa /kkjk cg jgh gSA mlds 

dsUnz ij pqEcdh; {ks= gksxk % 

¼v½ 

0

I
B

R
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¼c½ 
0

I
B

2 R


  

¼l½ 
0

I
B

2 R





 

¼n½ 
0

2

I
B

2 R





 

4. A Ballistic galvanometer measures : 

(a) Current 

(b) Charge 

(c) Potential 

(d) Capacity 

iz{ksi xSYouksehVj ekiu djrk gS % 

¼v½ /kkjk dk 

¼c½ vkos’k dk 

¼l½ foHko dk 

¼n½ /kkfjrk dk 

5. Quality factor (Q) of a coil is : 

(a) 
L

R


  

(b) L R   

(c) 
R

L
  

(d) 
1

L R
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,d dq.Myh dk DokfyVh xq.kkad (Q) gksrk gS % 

¼v½ 
L

R


 

¼c½ L R  

¼l½ 
R

L
 

¼n½ 
1

L R
 

6. The inductive reactance of an inductor in A. C. circuit 

is : 

(a) L   

(b) 
1

L
  

(c) zero 

(d) infinity 

fdlh ,- lh- ifjiFk esa izsjd dk izsjf.kd izfr?kkr gksrk gS % 

¼v½ L  

¼c½ 
1

L
 

¼l½ ‘kwU; 

¼n½ vuUr 

7. Substances in which magnetic moment of a single 

atom is zero are : 

(a) Paramagnetic 

(b) Diamagnetic 

(c) Ferromagnetic 

(d) Ferrimagnetic 
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ftu inkFkks± esa ,dy ijek.kq dk pqEcdh; vk?kw.kZ ‘kwU; gksrk 

gS] dgykrs gSa % 

¼v½ iSjkeSXusfVd 

¼c½ Mk;keSXusfVd 

¼l½ QSjkseSXusfVd 

¼n½ QSjheSXusfVd 

8. Which out of the following is a polar molecule ? 

(a) 
2

H O   

(b) 
2

O    

(c) 
2

C O  

(d) 
4

C C l   

fuEufyf[kr esa ls /kzqoh; v.kq dkSu gS \ 

¼v½ 
2

H O  

¼c½ 
2

O  

¼l½ 
2

C O  

¼n½ 
4

C C l  

9. In a magnetic field the direction of motion of a current 

carrying conductor is given by : 

(a) Fleming’s rule 

(b) Maxwell’s right hand rule 

(c) Lenz’s law 

(d) Kirchhoff’s law 
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pqEcdh; {ks= esa ,d /kkjk;qDr pkyd dh xfr dh fn’kk ikbZ 

tkrh gS % 

¼v½ ¶ysfeax ds fu;e ls 

¼c½ eSDlosy ds nkfgus gkFk ds fu;e ls 

¼l½ ysUt ds fu;e ls 

¼n½ fdjpkWQ ds fu;e ls 

10. The example of a non-ohmic resistance is : 

(a) Tungsten wire 

(b) Carbon resistance 

(c) Diode 

(d) Copper wire 

,d vu&vksfed izfrjks/k dk mnkgj.k gS % 

¼v½ VaxLVu dk rkj 

¼c½ dkcZu izfrjks/k 

¼l½ Mk;ksM 

¼n½ rk¡cs dk rkj 
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