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QUESTION 1
a) State the definition of current. (1 mark)
b) Name the component that stores energy in its electric field. (1 mark)

c) Given bulb resistance of 330Q and current flow through is 100mA. Find the power
dissipated on the bulb. (3 marks)

d) Find the current through a wire if 22 coulombs of charge flow past a given point

in 2s. (3 marks)

e) Find the resistance and tolerance of the 4-band resistors with the color code

below.
i. Red, green, black and silver. (2 marks)
ii. Black, brown, white and gold. (2 marks)

f)  Based on the circuit in Figure 1, find the total resistance, Ryorar.

(7 marks)
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Figure 1

g) Three capacitors, C1 = 5uF, C2 = 10uF, and C3 = 20uF are connected in series

across a 150V source. Find the total capacitance. (3 marks)
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QUESTION 2

a) Define the following terms.
i. Node (1 mark)
i. Loop (1 mark)

b) Define Kirchoff Voltage Law (KVL). Support your answer with an illustration.

(3 marks)
c) Find the voltage of V1,V2 and V3 in the Figure 2. (6 marks)
+ V1o - + V2 o-
NV A%
R1 R2
1kQ 2kQ .
12V == 2.520% V3
Figure 2
d) Figure 3 shows a parallel circuit. Find:
i. Total resistance of the circuit. (2 marks)
ii. Total current, ltotaL flow through the circuit. (2 marks)
ii. The current i+, [2and la. (6 marks)
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Figure 3
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e) Given a sinusoidal of v(t) = 10cos(20t + 50°)V. Find the following:

i. Amplitude, V(m). (1 mark)
i. Phase, @. (1 mark)
iii. Angular Frequency, w. (1 mark)
iv. Period, T. (2 marks)
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QUESTION 3
a) State the unit of magnetic flux. (1 mark)
b)  Given the voltage of v(t) = 20cos(10t + 20°)V is applied. Find the current

d)

f)

through a 10 mF capacitor. (5 marks)

Given the current of i(t) = 45 cos( 100t + 50°)A flow through a circuit. Find the

voltage across a 1mH inductor. (5 marks)

Answer the following question:

i. Find the flux density in a rectangular core that is 10.0 mm by 5.0 mm if the
flux is 10 pWhb. (4 marks)

ii. Express the obtained flux density in gauss. (2 marks)

Find flux is in a core that is wrapped with a 100 turn coil with a current of 50 mA
if the reluctance of the core is 2.5 x 107 A-t/Wh. (4 marks)

Find the magnetomotive force if a 300 turn coil has 3mA of current. (3 marks)
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QUESTION 4

a) List two (2) possible connections for the three-phase system. (2 marks)

b) A wye-connected three-phase alternator supplies power to a delta-connected
resistive load in Figure 4 below. The alternator has a line voltage of 220 V. Each

resistor of the delta load has 10 Q of resistance. Find:

i. Line voltage of the load, Ev(oad) (2 marks)

ii. Phase voltage of the load, Ep(oad) (2 marks)

iii. Phase current of the load, Ip(Load) (3 marks)

iv. Line current to the load, li(oad) (3 marks)

v. Line current delivered by the alternator, L (2 marks)
Rlternator

Figure 4

c) A transformer has 500 turns on the primary and a turns ratio of 0.3. Find the

number of turns on the secondary transformer. (3 marks)

d) Based on the transformer circuit as shown in Figure 5, find:

i. Transformer turn ratio. (3 marks)

i. Power of primary winding. (4 marks)

ii. The efficiency of the transformer. (4 marks)
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Figure 5

--End of Question -
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APPENDIX 1
1. | Current ;.2
t
2. | Voltage B W (joules)
"~ Q (coulombs)
3. | Ohm’s Law V=IR
4. | Power pP=VI

5. | Series Capacitor

6. | Parallel Capacitor

7. | Voltage Divider

Vs =’§;Vs
8. | Current Divider Py
x T
Ry
Where Ry = R;||Rz||... [|IRn
i 1
9. | Energy stored in W= cp?
capacitor 2
10. | AC Circuit = 2m
o
_ 1
S 7Y
z=jwl
11. | Flux Density =0
A
12. | Magnetomotive Fn = ¢R
force '
En, = NI

13. | Wye Connection

Inine = Iphase
ELine = Epnase x 1.732

14. | Delta Connection

Inine = Ipnase X 1.732
Eline = Epnase

15. | Transformer turn _ Ngec
ratio Npri
16. | Transformer Pout
efficiency "= pin x100
@
VI2/RL

n= Vprix Iprix







