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Problems based on Hambley, sections 13.5-13.6, and 14.1-14.3:

1. Problem P13.39
2. Problem P13.44
3. Problem P13.46
4. Problem P13.51
5. This question illustrates a common application for BJTs.  Imagine that you have a light-emitting-diode (LED) designed for a forward voltage drop of 1.8 V.  This particular LED requires a current of 100 mA to glow brightly.   The LED will burn out if the current exceeds 200 mA.  You wish to control your LED using a microprocessor which can put out a signal of 0 (for “off”) or 5 V (for “on”), but is limited to a current output range of 0 to 10 mA.   
a. Why will it not work to simply attach the LED (with or without a resistor in series) directly to the microprocessor output?  
b. Now assume that you have access to an independent 5 V source, an npn BJT with a  of 50, and resistors of whatever value you need.  Sketch a circuit that would allow you to control your LED with the microprocessor, and provide enough power to make the diode glow when desired but not burn out.  (Hint: consider what we did in the PEs).   

6. Use the web to find a diagram for the integrated circuit inside of a 741 operational amplifier.   Sketch the circuit diagram and note how many BJTs it contains. 

7. Problem P14.10
8. Problem P14.11

9. Problem P14.22

10. Problem P14.34
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