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UNIT-1 STATIC ELECTRIC FIELDS

General

1. If two vectors are expressed in Cartesian coordinates as

Compute a unit vector perpendicular to the plane containing A and B.

2. Use spherical co-ordinates and integrate to find the area of the region 0<®<a on the

spherical shell of radius ‘a’. What is the area of =27 ?

3. Let A= Sax and B = 4ax + By ay .Find by such that, angle between A

and B is 45°. 1f B also has a term Bz a4, , what relationship must exist between

by By and BZ.

4. Two small diameter 10gm dielectric balls can slide freely on a vertical channel. Each
carries a negative charge of 1micro coulomb. Find the separation between the balls

if the lower ball is restrained from the moving.
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Force

5. A regular tetrahedron has vertices at P1(2,0,0), P2(-1,\/3,0), P3(-1,-\/3,0) and
P4(0,0,2\/2). Charges of 1mC are located at each of the four vertices. If the

configuration is located in free space, find the magnitude of force on each charge.

6. Two small identical conducting spheres have charges of 2nC and -1nC respectively.
When they are separated by 4 cm apart, find the magnitude of the force between
them. If they are brought into contact and then again separated by 4cm, find the

force between them.

7. A positive charge ¢/m’ occupies the volume of a sphere. At a point in the interior
P ge Uv p p

at a distance of ‘r’ from the centre, a small probe of charge of +q is inserted. What

is the force acting on the probe charge?

Electric Field Intensity

8. Consider two point charges Ql = 87580 coulombs and Q 2 = —47[80

coulombs situated at (-1,0,0) and (1,0,0)m respectively. Find the electric field
intensity at the point (0,0,1). Draw the phasor diagram.

1

2
9. The potential distribution in an electric field is given by V=8x+ 6y -3z 2
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volts. Determine the expression for electric field ‘E’. Find its magnitude and

direction at (2,1,2)m.

10. Determine the electric field intensity at P(-0.2,0,-2.3) due to a point charge of +5 nC

at Q(0.2,0.1,-2.5) in air. All dimensions are in meters.

60sin O

1.1 V= ——5  Volts, find V and E at P(3,60°,25°) where V=electric potential

r

and E=electric field intensity.

12. A uniform line charge = 25nC/ m lies on the line, X= -3mM and Y =4 m
g¢ PL y

in free space. Find the electric field intensity at a point (2,3,15)m.

13. Show that Electric field due to ‘n’ number of charges

%

47[81 1‘1"

Potential (or) Potential Difference

14. A uniform line charge of 1n/C is situated along x-axis between the points (-500,0)

and (500, 0)mm. Find the electric scalar potential at(0,1000)mm.
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2
15. Given field intensity, & = 40 Xyu , + 20 x lly + 2u , c¢alculate the

potential difference between two points P(1,-1,0) and Q(2,1,3).

Electric Flux Density

2
16. Three charged cylindrical sheets are present in three spaces with O = 5C/m” at

2 2
R =2m, c=-2C/m at R = 4m, and o =—-3C/m” atR = 5m. Find flux

density at R =1,3,4,5 and 6m.

Divergence Theorem

2 2 .
17. A particular vector field F=r"cos (I)ar + ZSIn (|)a¢ is a  cylindrical

system. Find the flux emanating due to the field from the closed surface of the

cylinder 0 <Z < 1, r = 4. Verify divergence theorem.

2
S5r 2
18. Given that D = —arC/ M . Evaluate both the sides of divergence theorem

for the surface enclosed by r =4 cm and 6 =11/ 4.

2
5t 2
19. A vector field D = TarC/ IM  is given in spherical coordinates. Evaluate

both sides of divergence theorem for the volume enclosed between r =1 and r = 2cm.
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Stokes Theorem

20. Consider a  portion of the sphere surface is specified by
Ir = 4,0 <0< O.lTC, 0< (I) <0.3T and a closed path forming a

perimeter composed of three circumference arcs. The field

H = 61' SiIl (I)Elr + 1 81' SiIl 0 COS (I)a(l) . Evaluate each side of Stoke’s theorem.
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