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JAVVAHARLAL NEHRU TECHNOLOGICAL UNIV ERSITY‘ HYDERABAD

B.Tech I Year I Semester Examinations, November/December - 2016
ELECTROMAGNETIC FIELDS

(Electrical and Electronics Engineering)

Time: 3 Hours Max. Marks: 75

FNote: This ques‘uon paper contams two pafcs A and B

Part A is compulsory which carriss 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, c as sub questions.

Beafna e L PART- A -, Rl
- | (25 Marks)
La) Write the properties of potential function. 2]
b)  What is Maxwell’s first law? 3] —
Define electric dipole. [2F
y,d)/ Define Convection and conduction current densities. A2
"""" /Deﬁne Maknetic field interiity. i 21
- f) Write the applications of Ampere’s cireuital law (3}
/g‘)/W rite the vector Poisson’s equation. 2]
h) )Mhat are the applications of permanent magnets? [3]
efine time varying fields. 2]~
How dvﬂamxcaﬂy mduced EMF 1S pr oduaed7 e #[31.
PART-B
(50 Marks)

4.a)

State and prove Gauss’s law as applied to an electric field and determine the ~_~~

ﬁe‘d due to an inﬁ*u'te h'ne charge

OR
Show that the electric filed intersity at any point inside a hollow charged
Spherieal conductoris zero.
Three point charges each 5nC are Iocated on the x-axis at pomts -1,0and + 1 m
in free: space (1) Find iE: 4t x=5. (ii) Determine the Value and locatlon .of..the
equivalent $ingle point ‘charge that would produce the samé field at very lirge
distance. [5+5]

Establish the electrostatic boundary conditions for the tangential components of
electric field and electric displacemic.i at the boundary of two non dielecirics.

The relatwe perrmttlwty of-dielectric i m -a parallel plate: capac1tor varies: hneaﬂy
from 4 to §. If the dlstance of separation of plates is 1 cm and area of cross-
section of plates is 12 cm?, find the ¢ apacitance. Derive the formula used. [5+5]

OR

A spherical capacitor with inner sphere of radius 1.5 c¢m and outer sphere of
radlus 3 8 .cm has an. homogenecus dlelecmc of ¢ = 10 0. Calculate .the

Prove that the denvatlve of the energy stored in an electrostatlc field Wlth Iespect
to volume 1s %2 D.E, where D and E electric flux density and electric field
intensity respectively. [5+5]



..64)  State ait: ggplain Biot-S¢ art’s law and’defive the expigssion for the maﬂnetxc
"' field at’a point due to an’ mfm]tely long conduttor carrying current.

b)  What are the limitations of Amperes current law? How this law can be modified
to time varying field? [5+5]
OR
Derive Maxwell’s second _equation div (B)= 0. ~

8.a) Derive the Neumann’s formulae for ‘he calculation of self and mutual
inductances.

b)  Explain the concept of vector magnetic potentials. [5+5]
; OR
Determme the mductance of a tor01d r— i
A Iectanoular coil of area 10 cm? canvmo a currcnt of 50 A lies on plane
2X + 6y - 3z = 7 such that the magnetic moment of the coil is directed away from
the origin. Calculate its magnetic moment. [5+5]

~-10.a) Explam concept of dxaplacement current and obtam an.- expreismn for the

b) Explam n deta11 about mod1ﬁcat1on of Maxwell S equatlons for ‘ame varymg
fields. [5+5]
OR

11.a xplain Faraday’s laws of electrumagnetlc mduction and derive the expressmn for &«

- induced: EMF. :
Derive Maxweil's equations-in inte

b+5 ]

---00000---

Denve magnemc field mtensmy due to a s:quare current, carrvmg element [5+5] —
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