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(ii) Given point P (1,-3,5), Q(2,4,6) and R(0,3,8). Find (i) the position vectors of P and R (ii) distance
vector QR and distance between QR

la(i) State the Coulombs law

(b) Point charges 2mC and -3mC are located at (3,2,-1) and (-1.-1,4) respectively. Calculate the electric
force on a 10nC charge located at (0,3,1) and the electric field intensity.

2(a)(i) What is electric flux line

(ii) Define clearly the electric flux of the uniform electric field E passing through an area A at various
inclinations with the field.

(b) (i) State and prove the differential form of gauss’s law .

(ii) Three point charges -1nC, 4nC and 3nC are located at (0,0,0), (0,0,1) and (1,0,0) respectively.
Find the energy in the system .

3(a)(i) State the principle of superposition as applied to N number of charges.

(ii) A solid sphere of radius R is uniformly charged with a constant volume density p . Find the
electric field inside (~ < R) and outside (r > R) the solid sphere.

®OUV=x—-y+xy+2zV, find E at (2,3,4)
4(a)(i) State Ampere’s Law. What are the two situations that validate Ampere’s law.

(ii) A total current ] is distributed uniformly over the cross-section of a long cylindrical conducting

shell having an inner radius a and an outer radius b. Find the magnitude of the field due to current
at a point a radial distance 7 from the axis of the shell. (a<r<b).

(b) A particle with a charge of 10717 and a mass of 1072k g is at rest on free space field. If a uniform

electric field E = 1KVm™1 is applied for 1uS determine (i) The velocity of the particle (ii) The
radius of curvature of the particle if it enters a magnetic field B = 2mT.

5(a) (i) Define magnetic flux density (B).

(ii) Find the inductance of an ideal solenoid with 300 turns, length 0.5m and a circular cross-
sectional radius 2cm.

(b) Determine the self - inductance of a solenoid that have n loop per unit length

- The solenoid is 1m
long and has a radius of R. State the significance of the result

6(a) (i) State the Biot-savart law .

(ii) Describe the force between two wires separated by distance d

, if they are carrying currents in the
same direction and also in opposite directions.

(b) Three long parallel wires each carry current 20 A in th

e direction shown in the figure below. What
force is exerted on each length of Im of wire (3)



