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UPHYMIN20002-PHYSICS 
ELECTRICITY AND MAGNETISM 

The figures in the margin indicate full marks. 

GROUP-A / 149)-F/ HE-5 
Answer any five questions from the following: 

(a) Fnd a vector perpendicular to the surface x 

(4, 2, 3) fOo + y² - z? =11 Bafba 

Ts-g (4, 2, 3)-HT HTZ x+y-z? =11 RI 

(b) State the differential form of Gauss's law in electrostatics. 

+ y2 -z =1l at the point (4, 2, 3). 

ufsT COTA16 fAN FAI 
g yo HIRT TTI 

(c) Why do equipotential surfaces not intersect each other? 

(d) Find the angle between the vectors 2i + 2j-k and 6f -3 + 2k. 

voltage Vis CV². 

ar HeTEG YEJa tU gT: 2i +2j-k and 6 �3+ 2k. 

(e) Define coefticient of coupling in mutual inductance. 

iF tACAI CT'Coefficient of coupling'-43 RB|T81 

(f) Express magnetic induction B in terms of fundamental dimensions (MLTI). 

(g) Show that the electrostatic energy of a capacitor of capacitance C, charged to a 

Full Marks: 40 

1 

(h) An aeroplane is moving due north with a velocity of 450 km/h. Find the potential 

difference in volts between the ends of its wings, distant 35 mn from each other. 

Given, the earth's magnetic induction (B) is 0.35 x104T 

1x5 =5 

Turn Over 
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2. (a) Prove that Vr" = rF where, Y =xi+ v+zê 

GROUP-B/fos-/WT 
Answer any three questions from the following 

(b) Define conservative field. Give an example. 

3. (a) Find the capacitance of a parallel plate capacitor withdas the separation between 
its plates, when a dieBectric of dielectric constant k and thickness d, (d, <d) is 
placed between the plates. 

(b) A current of 10 A flows in a square coil of side 80 cm. Find the magnetic 
induction at the centre of the coil. 

faR-HZ 80 cm 

4. (a) State and explain Faraday's laws of electromagnetic induction. 

(b) Show that the energy required to build up a current in a circuit of self-inductance I 

is L2. 
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5. (a) Find the electric potential at a point F from an electric dipole placed at the origin. 

(b) An electric field � 2ax i + by ù is defined in the x-y plane. What is the 

charge density responsible for this field? 

5x3 = 15 

3 

2 

3 

2 

2 

3 
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(a) Using Gauss's theorem, find the electric field at a point outside the outer surface 
of a uniformly charged spherical shell. 

(b) Sketch the M vs. H curves of a diarnagnetic, paramagnetic and ferromagnetic 
material. Where M is the magnetization of the material and H is the magnetic 
intensity. 

RAS AA0qi (magnetization) 4R H ORRY U (field intensity) 

GROUP-C/fs-/8T 
Answer any two questions from the following 

7. (a) State Gauss's theorem in electrostatics and deduce its differential form. 

(b) Using Gauss's theorem, find the electric field at a point close to the surface of a 
charged conductor. 

(c) Calculate the electrostatic pressure on a charged surface. 

(d) Show that energy density of an electrostatic field in free space is given by ,", 
E being the electric field. 
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8. (a) State and explain Biot-Savart law. Apply the law to find the magnetic field due to 
a circular current carrying loop at an axial point. 

(b) An infinitely long solenoid of radius 'a' having 'n' umber of turns per unit length 
carries a current1. Find the magnetic vector potential at a distance r (r> a) from 
the axis of the solenoid. 

3 

2 

3 

10×2 =20 

1+1 

Turn Over 
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9. (a) If Å = (3** +6y)i -14yzj + 20xz2k, evaluate 
(0, 0, 0) to (1, 1, 1). 
1R A = (3x+ 6y)i -14vzi +20r2£ 33 Sg (0. 0. 0) (AA (1, 1, 1) R 3 

C 

(b) Prove that V/r) = 0. 

I 2=(3** +6y)i --14yzj + 20xz2k yy, aE (0, 0, 0) (1, 1, 1) ~ Gtgt 
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(RRTS T, y'yr) = 0. 

C 

(°) If V= (+2y + az)i + (bx-3y -z)î+(4x +y+ 2z)k is irrotational, find the values 
of a, b and c. 

Y=(a+2y + az)i + (bx -3y-z)j+(4x + cy+ 22) gvt ag (irrotational) 

tt V=(*+ 2y + az)i + (bx -3y-z)j+ (4x + ey + 2z)X sgf 5, a, b ftc s9c 

10.(a) Show that the equivalent inductance of two coils of self inductances L and L 
connected in parallel is 

Leg 

along the straight line joining 

Lea 

L4+Lt2M 
where Mis the mnutual inductance between the two coils. 

LL,-M? 
L4 +Lt 2M 

L,-M? 
L+L,t2M 

(b) Find the capacitance of a spherical capacitor where the inner surface is earthed and 
the outer surface is charged. 

(c) A coil of self inductance 100 mH is connected in series with another coil of self 
inductance 169 mH. The effective inductance of the combination is found to be 
70 mH. Determine the coefficient of coupling. 

(oA 70 mH I peKA Coefficient of coupling fg 4| 
Fetreg 100 mH 4y y3eI pust, FAtREg 169 mH y 3of qusiri ufta D4HT 

208 
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