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Q1
A double-input, single output differential amplifier is made of identical transistors. It has a 10kΩ collector resistor, 20kΩ tail resistor and two 1kΩ base resistors. A dual power supply of +/-15V is used to power the amplifier. If the transistors have a dc beta of 1000, an emitter to base voltage of 0.7V and an emitter dynamic resistance given by r’e=50mV/IE,
(a) Sketch the amplifier circuit.

(b) Determine the amplifier’s tail current.

(c) Calculate the amplifier’s gain.

(d) Calculate the amplifier’s output voltage if the input voltages v1 and v2 are 10.4993V and 10.4882V respectively.
(e) Calculate common mode ratio.

(f) Calculate common mode rejection ratio.


(20MARKS)
Q2
A 555 timer IC is used to produce 4 kHz clock output at 80% duty cycle. If a 5kΩ discharge resistor is used,

(i) Sketch and label the schematic circuit diagram of the clock design.

(ii) Determine the value of the timing capacitor.

(iii) Calculate the value of the second timing resistor.
(20MARKS)
Q3
Give a variable three terminal 1.2V-37 /1A and (-) 1.2V-(-) 37V/1A IC regulators and other components to design a power supply that outputs +/- 15V @ 6A, operating from 240V/50Hz;
(a) Sketch the schematic circuit diagram of the design.

(b) Calculate the values of all resistors needed for the +/- 15V output.

(c) Value of the booster current transistor biasing resistor(s).
(20MARKS)
Q4
Design a non-inverting ac op-amp amplifier with a gain of 2-50. Label the values of components.






(20MARKS)
Q5
A ten input DAC outputs 100mV for a digital input of 10102. Calculate the 

(a) Step-size in volts.

(b) Percent resolution.

(c) Full-scale output voltage of the DAC. 

(d) The magnitude (value) of the digital input or reference voltage.(20MARKS)
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