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NJ-1274 

B.Sc. (Part-I) Examination, 125 
Mar.-Apr., 2023 

NJ-1274 

PHYSICS 

Paper - I| 

(Electricity, Magnetism and 

Electromagnetic Theory) 
Time Allowed : Three Hours 

Maximum Marks: 50 

Minimum Pass Marks : 17 

Note : Attempt all questions. The figures in the right 

hand margin indicate marks. 

^OIS-I / UNIT-I 

theorem. 

State and prove Gauss's 

5 

Gauss's divergence 

PTO. 



(b) fR orT f: 
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curl ¢A= curl A +(grad ¢)xÁ 

Prove that: 

curl 

(2) 

field. 

Gurt A+(grad o) ×Ã 
where is a scalar field and A is a vector 

344aT/ OR 

State and prove Reciprocity theorem. 

a(1+ cos0) 

Solve the integral : 

" a(1 + cos0) 

5 

r° sin cos de dr HH�Ci1 

r° sin cos0 d0 dr 

5 

5 



(3) 

goTs-II I UNIT-II 

Q. 2. (a) faya aggfa g Irq� ? far fayr agga 
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(b) o tàyd a I HT E-3+4ý +52 

What is meant by electric quadrupole ? 

Obtain expression for intensity of electric 

field due to electric quadrupole in broad on 

position at a point. 

7 

The electric field is E-3*+4ý +52, then 

surface area 100 units in xZ plane. 

3 

calculate the electric flux passing through the 

34aT/OR 

7 

P.T.0. 



Derive an expression for electric field due to. 

(4) 

a charged solid conducting sphere by Gauss 
theorem. 
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Calculate the intensity of electric field due to 

Helium nucleus at a distance of 1�. 

reference. 

3b1-III| UNIT-III 
Q. 3. fo 0anfRa o fcRIT GRI 31reIa TI 

10 

Explain the phenomenon of charging and 

discharging of a condenser through a resistance. 

Also explain the meaning of time constant in this 

3 

34aT/ OR 

State Clausius-Mossotti egquation and derive it. 

10 



(5) 

^or-IV I UNIT-IV 

Q. 4. (a) ifsU fab fbt m gaHH Jt g 31dT 
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Show that the ratio of magnetic moment of 

" its angular momentum due to motion of ́ a 

charge q is equal to 

uniformly charged body of mass m and 

q 

State and prove Ampere's law. 

342T1OR 

(a) fg fse f: 

4 

) diy B = 0 

2m 

2m 

(üi) curl B= HJ 

5 

5 

7 

P.I.0. 



Prove that: 

() div B =0 

(6) 
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(i) curl B = nJ 

where the symbols have 

meaning. 

have their usual 

(b) vo 5eV siciH qaÓs U 1.5 �ar/â 

iciT I GaHH 1.67 x 10-27 futl 3 3 

A 5eV proton is falling verti ally downwards 

through a region of magnetic field 1.5 Wb/m? 

acting horizontally from south to north. 

Calculate the magnetic force exerted on the 

proton. Take mass of proton as 1.67 x 10-2 

kg. 
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(7) 

_oTf-V I UNIT-V 

Q. 5. (a) v* Hdet gtdTR HUSi atrbra fe 

Establish an expression for the self 

inductance of a plane circular coil. On what 

factors does it depend and how ? 

5 

Write Faraday's law of electromagnetic 

emf induced. 

induction and obtain an expression for the 

312aT/ OR 

7 

P.T.0. 



(8) 
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Obtain expression for the energy density in 

electromagnetic field. 

(b) Asi 7 x 108 R AAI 3A faoft 

3h3if 38 x 1028 aic a g ys sr 3f 

5 

The radius of sun is 7 x 108 meter and the 

power radiated it is 38 x 1028 Watt. Find out 

the Poynting vector on Sun's surface. 

1,080 
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