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FOUNDATION STUDIES IN ENGINEERING (ELECTRICAL & ELECTRONIC) KEOQ9:ELECTRIC CIRCUIT

Answer any FOURjuestions.

Question 1

a)

b)

d)

Define the following terms:

i) Current
i) Power
(4 marks)

Calculate the amount of electrons passing throuigted point in a 100 W bulb in one
hour if the applied voltage is 120 V.
(6 marks)

The resistance of a 200 m long copper wire i€224nd its thickness is 0.44 mm.
Calculate its specific resistance.
(5 marks)

A potentiometer of resistance B0is connected across a supply of 120 V as shown in
Figure Q1(a). A current of 2 A is requiredlie 10Q resistor.

i) Calculate the resistance between points A and B
i) Find the position of the tapping point C.

120

Dd—
B AR

Figure Q1(a)

(20 marks)
(Total = 25 marks)
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FOUNDATION STUDIES IN ENGINEERING (ELECTRICAL & ELECTRONIC) KEOQ9LECTRIC CIRCUIT

Question 2

a) State Ohm’s Law.
(2 marks)

b) Three resistors of @, 1 Q and 5Q are connected in series with a 20 V supply as show
in Figure Q2(b). Calculate:

i) the total resistance

i) the total current

iii) the potential difference across each resistor
iv) the power

2Q
Ay
+
20V — § 10
50
My
Figure Q2(b)
(7 marks)
c) For the parallel circuit shown in Figure Q2(@|culate:
1) the equivalent resistance
i) the current in each branches
iii) the total current
—+
12v = 68 4.7 2205
Figure Q2(c)
(20 marks)
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FOUNDATION STUDIES IN ENGINEERING (ELECTRICAL & ELECTRONIC)

KEOQ9LECTRIC CIRCUIT

e) For the circuit shown in Figure Q2 (d), calcultte total power (P) supplied by the
12 V battery.

| 12Q
A
+
12V —
6 Q
"y
Figure Q2(d)

(6 marks)

(Total = 25 marks)
Question 3

a) State Kirchhoff's Voltage Law and Kirchhoff's CunteLaw.

(5 marks)
b) A wheatstone bridge network is shown in Figure Q3gesistances between
AB, BC, CD, DA and BD are 40,20,10,20 andB@espectively. A 2 V battery of

negligible internal resistance is connectetivieen A and C. Determine the current
flowing through the 5Q resistor.

2V
Figure Q3 (b)

(Gtarks)
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FOUNDATION STUDIES IN ENGINEERING (ELECTRICAL & ELECTRONIC) KEOQ9LECTRIC CIRCUIT

c) Formulate the Kirchhoff's voltage law equatiam the circuit shown in Figure Q3(c)
and determine the current flowing throughltB2Q resistor.

2OQ§ 1329§ §609

200 V— —
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Figure Q3(c) (10 marks)
(Total= 25 marks)
Question 4
a) A coil of 100 turns has an inductance of 0.15 HicGlate :
i) the total magnetic flux through the coil when theerent is 4 A

i) the energy stored in the magnetic field
iii) the voltage induced in the coil when the antris reduced to zero in 0.01 second.

(6 marks)
b) Find the equivalent inductance for the cirafifFigure Q 4(a)
2 mH
+ Y
\% 20mH 4 mH 12mH
Figure Q4 (a)
(5 marks)
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FOUNDATION STUDIES IN ENGINEERING (ELECTRICAL & ELECTRONIC) KEOQ9LECTRIC CIRCUIT

c) A capacitor of capacitancguiF is fully charged from a 12 V d.c. supply. Caltala

I) the charge stored by the capacitor
i) the energy delivered by the supply
lii) the energy stored by the capacitor

(6 marks)
d) A 2uF, 3uF and 6uF capacitors are connected in series to a 500 xteoCalculate:

i) the equivalent capacitance
i) the charge across each capacitor
iii) the potential difference across each capacitor
(8 marks)
(Total=25 marks)

Question 5
a) Define the following:

i) root mean square(r.m.s) value
i) Form Factor

(4 marks)

b) An e.m.f given by the expressiaft) = 200sinat is applied to a 2% resistor.
Determine:

I) the instantaneous current
i) the instantaneous power
lithe average power

(6 marks)
c) A sinusoidal alternating voltage of 50 Hz has ams.value of 200 V.

1) Write an equation for instantaneous value of yata
i) Draw the waveform and mark the values.

(5 marks)
d) A 200pF capacitor is connected to a 200 V,50 Hz supply.

1) Calculate the capacitive reactance.

i) Write an equation for instantaneousueabf voltage
iii) Calculate the r.m.s value of current

iv) Calculate the instantaneous power

v) Determine the average power.

(10 marks)
(Total= 25 marks)
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FOUNDATION STUDIES IN ENGINEERING (ELECTRICAL & ELECTRONIC)

KEO091ECTRIC CIRCUIT
Question 6

a) A coil of resistance of 10 and an inductance of 0.1 H is connected in seritsa
capacitor of 15QF across a 200 V,50 Hz supply. Calculate:

i) the impedance

i) the current

iii) the power factor

iv) the voltage across the coil and
V) the voltage across the capacitor

(10 marks)

b) An a.c series circuit has a resistance of21@n inductance of 0.2 H and a capacitance
of 60pF. If the applied input voltage is 200 V, calculate

i) the resonant frequency
i) the current and

iii) the power at resonance

(7 marks)
c ) Compare series and parallel resonance circuits.

(8 marks)
(Total = 25 marks)
— END OF PAPER-
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