Examples -- Power Supplies and Transducers

1. Define or explain the following terms with respect to power supplies: line regulation, load regulation, output resistance.


2.








In this series regulator circuit, R = 470 (, Vz = 3.9 V, rz = 30 (, R1 = 6.8 k(, R2 = 3.3 k(.

(a)
Determine the output voltage of the circuit.

(b)
The circuit has an input voltage varying between 14 V and 20 V. How much 
would we expect the output voltage to increase when the input voltage 
changes from 14 V to 20 V ?

(c)
The op-amp has a differential-mode voltage gain of 100 000. If the emitter 
follower has an output resistance of 10 ohm without feedback, what will Ro 
be ? If the maximum load current is 0.5 A, what will the load regulation be ?

3.
How could we modify the circuit of Question 2 to protect it against an output 
short-circuit ?

4.
If we had an integrated power supply chip giving a 5 V output and having 

input, output and common pins, how could we produce 


(a)
a regulated 12V output and 


(b)
a regulated 50 mA current output ? 

5. 
A bridge detector circuit with a 5-V supply has three 100-ohm resistors and 
one active element. What output e.m.f. will it produce per unit of the quantity 
measured if the active element is :

(a)
A strain gauge with a gauge factor of 2.0.

(b)
A platinum resistance thermometer (the temperature coefficient of resistance 
for platinum is 0.0039 C-1).

(c)
An ntc thermistor whose resistance-temperature graph is given here and 
which is intended for use near 20 C.
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