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PHYS 213

INSTRUCTIONS TO CANDIDATES

Read the question paper and the questions carefully and then answer question ONE (40 marks —
Compulsory) and any other TWO (15 marks each)
Where necessary,
Take the mass of hydrogen =1.66X107?7kg.
Copper resistivity 1.7x1072Qm

£=8.988x10°

QUESTION ONE (40 MARKYS)
(a) Define the terms,

Q) Electrostatics

(i) Electric charge
(iii)  Electric field
(iv)  Gauss’s law
(v) Capacitance (5 Marks)
(b) Two plates of a parallel plate capacitor are 6¢cm apart and each has an area of 4cm?. Given the
potential difference between the plates is 100V, calculate the capacitance of the capacitor.
(2 Marks)
(c) Differentiate between capacitor and capacitance (2 Marks)
(d) The electron and proton in a hydrogen atom are 52.9cm apart. What is the magnitude of the
electric force between them? (2 Marks)
(e) Two free point charges +q and -4q are at a distance x apart. A third charge is placed such that the
entire system is in equilibrium.
Find,
(i) the location
(i) magnitude
(iii) sign of the third charge (4 Marks)
(F) Draw the electric field lines of force for two differently charged point charges. (2 Marks)
(9) Find the separation between two point charges of 9uC and 5uC, if the Coulomb force between
them is 1.62N. (2 Marks)
(h) How far away an electron be kept from the nucleus of hydrogen atom where the coulomb’s force

on the electron is equal to its weight? (3 Marks)
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(i) Find current drawn by a 60W incandescent lamp rated for 120V operation. Also find the current
drawn by a 150W, 120V lamp and a 300W, 120V lamp. As voltage increases what happens to the
current? (4 Marks)

(J) Find the power consumed by a fixed 25Q resistor for each of the following currents, 3A, 6A, and
1.5A. What effect does a change in current have on the amount of power dissipated by a fixed
resistor (4 Marks)

(k) A point charge +12x10°C and -1.2x10°C are placed 10cm apart. Compute the potentials at points
a, b and c in the figure below. (3 Marks)

4cm !
' (+12x10" %¢) 6cm a 4cm (- 12x10" %¢)

(I) Determine the point other than infinity at which the total electric field is zero for two charges -
4.0uC and 9.0uC that are 1m apart. (3 Marks)
(m) Three charges are arranged as shown.

AY
F]‘e Q 6nC o
-
Q1
0.1m
Fy 30nC
Q>

Find the magnitude and the direction on the electrostatic force on the charge at the origin (4 Marks)
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QUESTION TWO (15 MARKYS)
(@  Two protons in a molecule are 3.8x10"%°m apart.
1) Find the electrical force exerted by one proton on the other. (3 Marks)

il) State how the magnitude of this force compared with the magnitude of the gravitational force
exerted by one proton on the other. (4 Marks)
iii) What must be the particles charge to mass ratio if the magnitude of the gravitational force
between two of these particles is equal to the magnitude of electrical force between them?
(5 Marks)
(b) Find the total charge in Coulombs of 75kg of electrons. (3 Marks)

QUESTION THREE (15MARKYS)

() A uniformly charged, straight filament 7.00m in length has a total positive charge of 2.00C. An
uncharged cardboard cylinder 2.00cm in length and 10.0cm in radius surrounds the filament at its
center, with the filament as the axis of the cylinder. Using reasonable approximations find,

i) The electric field at the surface of the cylinder (4 Marks)
ii) The total electric flux through the cylinder (4 Marks)

(b) A 5uF capacitor is charged to a potential of 200V and isolated. It is then connected in parallel to

a 10uF capacitor.
Find,
(i) The resultant potential (2 Marks)
(if) The energy stored before connection (2 Marks)
(iii) Energy in the two capacitors after connection. (2 Marks)
(iv) Is the energy conserved? Explain your answer. (1 Mark)

QUESTION FOUR (15 MARKYS)
@ A sphere of radius ‘a’ has a uniform volume charge density J (c/m%).

Determine,
(i) Total charge in the volume
(if) Electric field at radius ‘r’ where,r>a,r=aandr<a (6 Marks)
(b) The radius of copper wire is 1.63mm. a potential difference of 60V is applied across a 20m length
of this wire.
Find,
(1) Its resistance (3 Marks)
(i) The current (3 Marks)
(iii) The electric field (3 Marks)
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