ECA 1212 Test 2
1.
Draw the circuit of a voltage follower using an op-amp.

[5 marks] (CO1)

Solution:

[image: image19.jpg]Tron-core inductor




2.
Given the following circuit of an op-amp amplifier and the waveform of the input, calculate and sketch the output waveform. Draw your sketch together with the given input waveform to show the polarity.


[image: image2]
[10 marks] (CO1)

Solution:

Output gain / amplification = −10/2 = −5


[image: image3]
3.
Show the step-by-step conversion of 103410 into binary then use that binary form to get the 2’s complement representation of −1034 (negative) decimal. Assume a 16 bit number size.
[5 marks] (CO3)

Solution:
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103410 = 00000100000010102
1’s comp(+103410) = 11111011111101012
2’s comp(+103410) = −103410 = 11111011111101102
4.
Get the truth table for the following combinational circuit then minimize it using K-map.


[image: image4]
[25 marks] (CO3)

Solution:
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Minimized solution, 
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5.
Write a 3-point essay to differentiate microprocessors and microcontrollers.

[10 marks] (CO3)

Solution:

Microprocessor is microcomputer for general purpose uses. Since it is for general purposes, the input and output devices are also for general purposes like keyboard, mouse, VGA, printer, etc. Examples are Intel Pentium, Motorola 68000, AMD Athlon, etc.
Microcontroller is microcomputer for specific uses. Since it is for specific uses, the input and output devices also reflect that specific purposes it has to serve like temperature sensor, IR sensor, ADC/DAC, motor, relay, etc. Examples are Intel 8051, PIC Controller, etc.

6.
Given the permeability of iron as 6.53×10−6 H/m, calculate the flux density of the magnetic field generated by a 10A current flowing through the 10-turn coil inductor in the figure below, if the length, l, of the coil is 5 cm.

[image: image9]
[10 marks] (CO2)

Solution:
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7.
Assuming a transformer with 90% efficiency, calculate the output voltage and current given the following:


[image: image11]
[10 marks] (CO2)

Solution:

Output voltage = 
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 = 50 V
Output power = 90% × input power = 0.9 × 10 × 20 = 180 Watt

Output current = 
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