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EGERTON		UNIVERSITY

UNIVERSITY	 EXAMINATIONS
FIRST SEMESTER 2013/2014 ACADEMIC YEAR

THIRD YEAR EXAMINATION FOR THE DEGREE OF BACHELOR OF SCIENCE IN
INSTRUMENTATION AND CONTROL ENGINEERING (ICEN)

ICEN 321 – ANALOGUE ELECTRONICS I

STREAM:	BSC (ICEN) Y3S1					TIME:	2 HRS

DAY:	WEDNESDAY, 3.00 - 5.00 P.M 				DATE:	22.1.2014

INSTRUCTIONS: 	Answer ANY FOUR of the following six questions.
All questions carry equal marks.
Maximum marks will be awarded for neat and clear answers
Carefully read and follow the instructions given in the answer booklet.
A scientific calculator will be required

1. (a) Draw the circuit diagram of a Fixed – Bias Configuration for an npn transistor. Given that VCC=+24V, RB+ 220kΩ, RC=2.2kΩ and β=50; draw the circuit load line. Use the value given to determine:
i) I CQ
ii) VCEQ						( 8 marks)
(b) Given that an emitter resistor RE =1kΩ is added to the circuit drawn in (Q1a) above to make a circuit of an Emitter Bias Configuration; draw the circuit and determine its base current IB.						(6 marks)
(c) Sketch and label the characteristics of a Common Emitter BJT circuit. Define the three regions of the characteristics.					(6 marks)
2. A Voltage – Divider Bias Configuration circuits consists of an npn transistor whose β=100, R1=56kΩ, RC=10kΩ, RE= 1kΩ, and VCC= +24V. Draw the bias circuit and its re equivalent circuit and determine: 
(a) IEQ
(b) Collector – Emitter bias voltage VCEQ
(c) re in Ohms
(d) Voltage gain Av (assume ro = ∞)
						(20 marks)
3. (a) A Common – Base configuration circuit consists of an pnp transistor whose hfb=-0.99, hib=14.5Ω,  hob=0.5µA/V, RE=2.2 k Ω, RC=3.3k Ω, VEE=+5V, VCC=-10V. Draw the bias circuit and its h-parameter equivalent circuit and determine:
i) Input impedance Zi
ii) Output impedance Zo
iii) Voltage gain Av
						(14 marks)
(b) Draw a current mirror circuit and show that the current in the 1st transistor is mirrored in the 2nd transistor.					(6 marks)

4. (a) Draw a Self-Bias Configuration circuit consisting of an n-channel JFET, RD=3.3k Ω, RG=1k Ω, RS=1k Ω, and VDD=+20V. If the Q-point current IDQ=2.6mA, determine:
i) Drain-to-Source voltage , VDS
ii) Source voltage VS
iii) Gate voltage VG
iv) Gate –to- Source voltage VGS
						(15 marks)
(b)  Sketch the JFET transfer characteristic given that IDSS=8mA and VP=-6V then determine ID using Shokley’s equation.			(5 marks)
5. (a) Draw a Voltage- Divider Bias circuit consisting of an n-channel depletion-type MOSFET, R1=100MΩ, RD= 1.8kΩ, RS=750 Ω, and VDD=+18V.
Determine:
i) ID if given IDS=6 MΩ,VP=-3V and VGS=1V
ii) Gate voltage VG
iii) Drain- to- source voltage  VDS given that IDQ=3.1MΩ
						(15 marks)

(b) Sketch the transfer characteristic of an n-channel enhancement-type MOSFET and hence quote the equation for determining the drain current ID for levels of VGS greater than VGS(Th) .
						(5 marks)
6. (a) Draw a BJT based Basic Differential Amplifier circuit and analyze it to show that its output is zero when its two inputs are equal (i.e. connected to the same input voltage).	
						(10 marks)
(b)  State the FOUR main characteristics of an ideal operational amplifier (Opamp) 
						(4 marks)
(c) Draw the basic circuit of a non-inverting amplifier and derive the equation representing its voltage gain AV. State the assumptions made in your derivation.
						(6marks)
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