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Instruction: Answer Question QNE and any other three questions.

UESTION

a) A 45Q resistor is connected to the terminate of a battery whose emf is 12.0v and whose internal
resistance is 0.5Q. Calculate the current in the circuit.

b) i. Define the resistivity of a copper wire,
ii. A copper wire in a typical house has a diameter of about 1.5mm. How long would a wire be in
order to have a resistance of 10.00), if the resistivity is 1.68 x 10°Qm?

c) Avoltage source having emf of 12v and internal resistance of 1Q is connected to two resistors of
40 and 80 connected in parallel,
i. Draw and label the circuit
ii. What is the current flowing through the 8Q resistor?

d) An electric current of 10A is divided into three branchesof resistors R1,Rz and R3 with resistances
of 10, 20 and 30 respectively.
i. Draw the circuit diagram
ii. Find the current in each branch of the circuit. , .

e} What is the load resistance R, that will ensure maximum power transfer in the circuit shown

below?
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f) i. What is Peak-to-peak value of an alternating waveform?
ii. A supply voltage has a mean value of 250V,
Calculate {a) the maximum value
(b) The rms value
{c} The peak factor of the supply voltage

g) In a single phase series a.c. circuit containing only purely capacitance, draw and label the following
(a) the circuit diagram

(b) the current and voltage waveform ' e |
(c) the phasor diagram. Comment how the current and voltage relate in the circuit diagram. :

h) A coil having a resistance of 60 and an inductance of 0.03H is connected across a 100V, 50H <ine
wave supply. Calculate (i) the impedance (ii) the power factor

QWhat is a j-operator in an a.c. circuit? S




QUESTION 2 e

a} Explain the potential difference between two points in a circuit.
b) What is the kilo-watt hour (kw-h)? What is the equivalent in Joules?

c) Two coils which are close together have a mutual inductance of 330mH. If the emf in the coil i\

120V, what is the rate of change of the current in coil 2?

QUESTION 3

a) State the two Kirchoff's laws
b) i. State the superposition theorem. | £
ii. Using superposition theorem only, calculate the voltage drop over R, in the circuit shown

below.
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QUESTION 4

a) Draw the circuit diagram, the current and voltage wavefarms and the phasor diagrams for the
following single phase series a.c. circuit.

(i) Purely resistive a.c. circuit
(i) Purely inductive a.c. circuit
(i) ~ Comment on the current and voltage relationships in each
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b} A current of 5A flows through an a.e’gircuit containing a resistor of resistance 80 and two
reactances X, = 6Q and X. = 120

(i} Obtain the p.d across eachelement

(ii) Calculate (1) the impedance and the effective volta

ge of the circuit (2) the phase angle
between voltage and current.

QUESTION 5

a) Draw phasor diagram for the following:
(i) Series R-L-C and
(ii) Paralle! R-L-C circuits of resonance
b} Acircuit of (6 + J8)A passes through a resistor of resistance 2

. Qinana.c. cireu ;
Power dissipated on the resistor? a.C. circuit. What is the
¢} Ana.c. circuit havin

€ 2 resistance of 500 and 3 j J
230V, 50Hz suppiy, “apacitance of 40uF are connected acros*
Calculate (j)

the current in the circuit (ji :

circuit (i) the phasg PP S
; e of th it :

(iii) express the impedance in réctangular ang g relatN? g =

polar notations.
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