USN

Time: 3 hrs. Max. Marks: 80

§ Note: Answer any FIVE full questions;.choosing ONE full questiovg Jfrom each module.
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8  Module-1

% 1 a. Define electric field 1ntens1fy and electric flux density and derlve the expression for D due to

- point charge. , (05 Marks)

é b. Identical point charges of C are located at the @uﬁ orners of the square of Scm side, find
" s the magnitude of force on any one charge. A (08 Marks)

2 C. On the line descn jd X =4m, y = -2m ,theré is uniform charge distribution of density

(03 Marks)
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2 % b. Derive the expression for continuity of current. (04 Marks)
5 S c. Derive Maxwell’s first equaﬂo (mi‘ electrostatic. (04 Marks)
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& Eo b: (04 Marks)
£ " (04 Marks)
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s , ¢ Module-3
';- 5 a. State and explain Biot—Sz{i(art’s law. (05 Marks)
3 b. iscs are separated by distance Smmat z =0 and z = 5mm. If v=0
£ Smm, find the charge densities on the discs. (05 Marks)
5 c. Usmg P01sson S equatlon obtain the expression for the junction potential in a p-n junction.
E- (06 Marks)
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a. Derive Laplace and Poisson’s equation starting from“ _he Gauss’s law and also write
Laplace’s equation in Cartesian, cylindrical and sphe%wﬂ \coordinate system. (08 Marks)

b. Evaluate both sides of the Stoke’s theorem for the j’l’@eld H=6xy ax-3y’dy A/m and the
rectangular path around the region 2 < x <5, I\ 1, z=0 let the positive direction of

ds be a,. (08 Marks)

Ml
a. Obtain the expression for reluctance.in a series of magnetic circuits. (04 Marks)

b. A point charge of Q =-1.2C has Ve}?is?@y, V =(5ax + 2ay — 3&2)m/ s. Find the magnitude of

i) n
i) B=-4ax+44dy + Z&T%ﬂ
iii) Both are present- sun‘ﬁ“ftaneousl y. (08 Marks)
€. Two infinitely long sgaight conductors are located««ﬁ x=0,y=0and x=0, y=10m. Both
carry current of&1QA in positive a, dxrectloﬁ» Determine force experienced per meter

between them. &&@W (04 Marks)

* QwOR
a. State ax‘fa explaln Lorentz force quatlon
b. Fmd&h@ magnetlzatlon in a magfietio‘material where,
) p=1.8x10’(H/m) andl@ 120 (A/M)
ii) pe = 22, there are 3 8 3% 10% atoms/m‘

4.5 x 10'2’(A/m‘) ang
iii) B =300uT and x

(08 Marks)

Sw@ dipole moment of

5. (08 Marks)

Ao Modulé-5 /
a. Starting from/ %@Well’s equatlon denve wave equatlon"““fﬁﬁ and H for a uniform plane
wave travellmg in free space. e & (08 Marks)

b. A homogen@%us material has —%ﬂ% 10° F/m and‘u 4= 1.25 x 10°H/m and o = 0. Electric
field /mtenslty is glven as Eﬁ%OO cos(10°t — kz}ugﬁ%\??m if all the fields vary sinusoidally

%ﬁ*’”

k‘lttlsmg Maxwell’srequations. (08 Marks)
/>
AL
OR ¥
[[1st Maxwell’s e%uatlon in point form an w:f’%ltegral form. (06 Marks)
b.*"A 15GHZ plané%k}?ave travelling ém a‘medium has an amplitude Eq = 20v/m. Find phase
velocity, propagaftlon constant and" impedance. Assume €, =2 and i, = 5. (06 Marks)
c. 8 watts/ ? isithe pointing veot()h,of a plane wave travelling in free space. What is the
average ene ‘gy density? P (04 Marks)
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