One way to display a number is to use a seven-segment display as shown below.  A digit (0-9) is input in binary form.   The truth table for lighting the appropriate segments is shown below.    
[image: image1.png]



	
	W
	X
	Y
	Z
	A
	b
	c
	d
	e
	f
	g

	0
	0
	0
	0
	0
	1
	1
	1
	1
	1
	1
	0

	1
	0
	0
	0
	1
	0
	1
	1
	0
	0
	0
	0

	2
	0
	0
	1
	0
	1
	1
	0
	1
	1
	0
	1

	3
	0
	0
	1
	1
	1
	1
	1
	1
	0
	0
	1

	4
	0
	1
	0
	0
	0
	1
	1
	0
	0
	1
	1

	5
	0
	1
	0
	1
	1
	0
	1
	1
	0
	1
	1

	6
	0
	1
	1
	0
	1
	0
	1
	1
	1
	1
	1

	7
	0
	1
	1
	1
	1
	1
	1
	0
	0
	0
	0

	8
	1
	0
	0
	0
	1
	1
	1
	1
	1
	1
	1

	9
	1
	0
	0
	1
	1
	1
	1
	1
	0
	1
	1

	
	
	
	
	
	
	
	
	
	
	
	

	12
	1
	1
	0
	0
	
	
	
	
	
	
	


Enter the appropriate values for the segment d into the K-map version of the truth table.  Note that although there are 16 possible inputs, we only care about 10 of them.  You can choose these “don’t care” values as either 1 or 0, so try to choose them in a way the leads to a lot of simplification.  

	Seg. d
	Z
	0
	1
	1
	0

	W
	X \ Y
	0
	0
	1
	1

	0
	0
	0
	1
	3
	2

	0
	1
	4
	5
	7
	6

	1
	1
	12
	13
	15
	14

	1
	0
	8
	9
	11
	10


	Seg. d
	Z
	0
	1
	1
	0

	W
	X \ Y
	0
	0
	1
	1

	0
	0
	1
	0
	1
	1

	0
	1
	0
	1
	0
	1

	1
	1
	1
	1
	1
	1

	1
	0
	1
	1
	1
	1


Four corners: X’Z’  
Last Column: + YZ’

Middle Rows/Second Column: + XY’Z
First&LastRow/LastTwo Columns: + X’Y
Last Two Rows: +W
Simplify the expression and write it below.  

	Seg. d:


Build it and paste the circuit below. 
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Find the current through and voltage across the 2.74-kΩ and 3.16-kΩ resistors.
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Theory:  I am going to rebuild the circuit at various levels (so that it looks neat) but you would just write on a piece of paper. 
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First pass: 

1. 1.62 & 1.82 are in parallel , 1/Req = 1/1.62 + 1/1.82 ( Req = .857 
2. 2.49 & 2.74 are in series, Req = 2.49 + 2.74 ( Req = 5.23  
(Strictly speaking 3.32 is also in series with these two, we can do that now or later.)

3. 3.16 & 2.42 are in parallel, 1/Req = 1/3.16 +1/2.43 (  Req = 1.374  
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Second pass:

1. .857, 5.23, 1.374 and 3.32 are all in series, Req= .857+5.23+1.374+3.32 = 10.811
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Now use V=I*R and solve for I=V/R = 6/10.811 = 0.555 mA 

Note that the current that comes out of the battery 0.555 mA splits up but recombines to go through the 2.74 resistor.  Thus we know the current through it and can find the voltage across it using Ohm’s Law. 

V=I*R = 0.555 * 2.74 = 1.52 V
For the 2.74-kΩ resistor the current is 0.555 mA and voltage is 1.52 V. 

Working backwards – the 10.811 came from resistors in series; resistors in series have the same current and that current is the same as the equivalent. So the .857, 5.23, 1.374 and 3.32 resistors all have a current of .555 mA.  Then we can use Ohm’s Law V=I*R to find their voltages.  I want to focus on the 1.374 because it’s involved with the original 3.16 resistance that I am interested in
V=I*R = 1.374*.555 = 0.763 V 
The 1.374 resistor came from two resistors in parallel (3.16 & 2.43).  Resistors in parallel have the same voltage.  That voltage is also the same as their equivalent.  So the voltage across the 3.16-kΩ is 0.763.  Now use Ohm’s Law to solve for current 
I=V/R = 0.763/3.16 = 0.241 mA 

For the 3.16-kΩ resistor the current is 0.241 mA and voltage is 0.763 V. 

 You can see that except for some rounding that we got the same answers using simulation and using theory. 
