[CONFIDENTIAL]


	CO1
	Able to explain and analyze the functionality of electric circuits.

	CO2
	Basic understanding of physical theory of semiconductor devices.

	CO3
	Able to do the parametric mathematical analysis on the electronic circuits.

	CO4
	Basic theoretical and practical understanding of electric machines.


INSTRUCTION: ANSWER ONLY FOUR (4) QUESTIONS.

Question 1

a) Use Kirchhoff’s current law and Ohm’s law to determine the current in each of the resistors R3, R4 and R5 in the circuit of Figure Q1(a), where Vs = 10V, R1 = 20Ω, R2 = 40Ω, R3 = R4 = R5 = 15Ω
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Figure Q1(a)


CO1 (10 marks)

b)
Refer to Figure Q1(b). Determine the followings:


i)
The equivalent circuit as seen at terminal a-b by using Thevenin’s theorem


ii) 
The current flowing through RL if RL = 6Ω

iii)
Power dissipated through RL
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Figure Q1(b)
CO1 (15 marks)

Question 2
a) The current across an inductor plotted as a function of time is shown in Figure Q2(a). If L = 0.75 H, determine the voltage through the inductor.
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Figure Q2(a)

CO1 (10 marks)

b) The circuit of Figure Q2 (b) includes a switch that can be used to connect and disconnect a battery. The switch has been open for a very long time. At t = 0 the switch closes. Determine the capacitor voltage as a function of time VC(t) for all t and plot the graph.
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Figure Q2(b)

CO1 (15 marks)

Question 3
a) Assuming Vγ = 0.75V, determine the DC configuration (VCE, IC and IB) of the circuit in Figure Q3 (a):
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CO3 (15 marks)
b) A sinusoidal signal of 5mV peak-to-peak is fed into the circuit at the Input point in the above circuit. Calculate the peak-to-peak value of sinusoidal signal at the Output point.

CO3 (5 marks)
c) Assume in saturation mode VCE is 0.2V for the circuit in Figure Q3(a), calculate the minimum value of IB required.

CO3 (5 marks)
Question 4

a) i) Explain the terms intrinsic, extrinsic, n-type and p-type semiconductors.

CO2 (5 marks)
ii) Explain PN junction and the physical phenomena involving it.

CO2 (5 marks)
iii) Assuming VD is 0.75V, calculate the readings of the voltmeters in the circuit of Figure Q4 (a).
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CO3 (5 marks)
b) Explain the following FET-s by highlighting the differences:
i. p-channel enhancement mode
ii. p-channel depletion mode
iii. n-channel enhancement mode
iv. n-channel depletion mode


CO2 (5 marks)
c) Explain the operation of p-channel enhancement mode FET with regards to the way its conducts current.

CO2 (5 marks)
Question 5

a) In Figure Q5 (a) show a simple electromagnetic structure.
i. Find the flux density in the core with diameter (d = 1cm).
ii. Sketch the magnetic flux lines and indicate their direction.

iii. Indicate the north and south poles of the magnet.
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Figure Q5 (a)
CO4 (10 marks)
b) In Figure Q5(b), show the schematic diagram for 200 V DC Shunt motor. Given:

· Resistance, Rf = 200 Ω, 
· armature resistance, Ra = 0.5 Ω. 
· speed of rotation, n =  1000 r/min 
· Source current, Is = 4 A. 
· Number of conductor per coil, N = 1000
· Number of parallel paths in armature winding, M = 4

· Air gap flux, Φ = 20 mWb

· Number of magnetic poles, p = 4
i. Find amature current, Ia
ii. Find speed of the motor, ωm
iii. If torque T = 100 Nm , find mechanical power generated, Pm
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Figure Q5 (b)

CO4 (15 marks)
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Figure Q3(a)
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