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UNIT I - INTRODUCTION

Part A - Two Marks

1. Define scalar field?

A field is a system in which a particular physical function has a value at each and
every point in that region. The distribution of a scalar quantity with a defined
position in a space is called scalar field.

Ex: Temperature of atmosphere.

2. Define Vector field?

If a quantity which is specified in a region to define a field is a vector then the
corresponding field is called vector field.

3. Define scaling of a vector?

This is nothing but, multiplication of a scalar with a vector. Such a multiplication
changes the magnitude of a vector but not the direction.

4. What are co-planar vector?

The vectors which lie in the same plane are called co-planar vectors.

5. Define base vectors?

The base vectors are the unit vectors which are strictly oriented along the directions
of the coordinate axes of the given coordinate system.

6. What is a position vector?

Consider a point p(x, y, z) are Cartesian coordinate system. Then the position vector
of point p is represented by the distance of point p from the origin directed from
origin to point. This is also called as radius vector.

7. Define Divergence.

Divergence is defined as the net outward flow of the flux per unit volume over a
closed incremental surface.

8. State Divergence Theorem.
The integral of the normal component of any vector field over a closed surface is

equal to the integral of the divergence of this vector field throughout the volume
enclosed that closed surface.



9. What is physical significance of curl of a vector field?

Curl gives rate of rotation. Curl F gives work done per unit area.

10. What is physical significance of divergence?
Divergence of current density gives net outflow of current per unit volume. Divergence of flux

density gives net outflow per unit volume. In general, divergence of any field density gives net
outflow of that field per unit volume.

11. State the conditions for a field to be a) solenoidal b) irrotational.
a) Divergence of the field has to be zero.

b) Curl of the field has to be zero.

12. Define scalar and vector quantity?

The scalar is a quantity whose value may be represented by a single real number which may be
positive or negative. e.g, temperature, mass, volume, density.

A quantity which has both a magnitude and a specified direction in space is called a vector. e.g.
force, velocity, displacement, acceleration.

13. What is a unit vector? What is its function while representing a vector?

A unit vector has a function to indicate the direction. Its magnitude is always unity, irrespective
of the direction which it indicates and the coordinate system under consideration.

14. Name 3 coordinate systems used in electromagnetic engineering?

1) Cartesian or rectangular coordinate system.

2) Cylindrical coordinate system.

3) Spherical coordinate system.



15. How to represent a point in a Cartesian system?

A point in rectangular coordinate system is located by three coordinates namely x, y and z
coordinates. The point can be reached by moving from origin, the distance x in x direction then
the distance y in y direction and finally z in z direction.

16. What is separation of vector?

The distance vector is also called as separation vector. Distance vector is nothing but the length
of the vector.

17. State Distance formula?
Distance formula give the distance between the two points representing tips of the vector.

18. Show how a point p represented in a spherical coordinate system.

The point p can be defined as the intersection of three surfaces in spherical coordinate system.
r - Constant which is a sphere with centre as origin?

0 — Constant which is a right circular cone with apex as origin and axis as z axis?

® — Constant is a plane perpendicular to xy plane.

19. State the relationship between Cartesian and spherical
system? x =r sin 0 cos ©

y=r1sin 0 sin O

z=r cos 0

Now r can be expressed as

x> +y +2"=r*sin’ 0 cos” @ + r* sin® § sin” @ + 1* cos” 0

=1 sin” O [sin” @ + cos” @] + r* cos® 0

= ri [sin’ 0 + cos” 0]

=T

20. What are the types of integral related to electromagnetic theory?
1. Line integral

2. Surface integral

3. Volume integral

21. Give the types of charge distribution.
1. Line charge

2. Point charge

3. Surface charge

4. Volume charge.



PART-B
1]Explain the three coordinate systems with neat diagram.
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2) problem convert cylindrical to Cartesian co ordinate system’s
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~ 3) problem convert cartesian to spherical co ordinate system’s
| @ Qfve The Cailsiar Crovrdinales 05 The point whose %}\ufmp &o-’rdlna{gr
[

e 7= 3, = bo and¢:3°’

Qfven: T=3g 9::60-, $ =20

Solution :
¢ 6( ’ 95 L - rwsP
=3 Sipks oS Bo =38 8in 600 Sin 3o . wség
= 3x ﬁxﬁ Y3
203 = S o 1 = B
2 =
= 9
E [ [2=1]
— = IS5
‘ F: S, 25 _\d 7 L
-
The Coslezian Coovdinaf'fr are N =2-265 (7 = )Z':l.s‘“.

@ Gfven SP,,';,)]‘;’ A(‘%;g'd:g'z-,—._,) and B (e :4,95=-5o'/z=19.
Ffod ~the dékmm%wmﬂ'lvb

Given: A (x=2, 4 =8 Z=-1)
B[e .':Af-, ?:—5'0., 229
?(:E(:DS¢ aresﬁ\ﬁ_ 7 -z

= 4 tos(-50) = 4 &io(-50)
v =27 H=—3.oe4] |
Ble=4,4=-5,7=2) = p[u=257),4=-3.004, r=02)

Diz fanee *ﬁrvm}

Ao B

:\/(%57’—92;["3-"54—91-# (24)




4) Determine the divergence Theorem.
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