
1) Draw the circuit and truth tables for the following:

             _____            _                  _    _

        a)  A + B       b)  X . Y       c) A + B       d) A + B + C      e) A . B + C

        AND has precedence over OR.

2) Three  inputs  are  used to store a numeric value  (0  to  7).  A circuit is required to detect a value greater than 4, that is the values 5, 6 and 7, by producing an output of one.


value
A
B   
C     
OUTPUT

0      
0   
0   
0       
0


1      
0   
0   
1       
0


2      
0   
1   
0       
0


3      
0   
1   
1       
0


4      
1   
0   
0       
0


5      
1   
0   
1       
1


6      
1   
1   
0       
1


7      
1   
1   
1       
1

            _                _

        A.B.C + A.B.C + A.B.C

Draw the Circuit and its Truth Table for this expression:

3)  Four binary signals A, B, C, D represent single Binary Coded Decimal (BCD) digit.  A logical circuit is required to output logic 1 on the occurance of an invalid combination of the signals, that is, when they represent a number in the range 10 to 15.

i)  
The inputs to the circuit are clearly defined and it is assumed that A is the most significant digit and D is the least significant digit.

ii)  
The single output is to be 1 when the binary number represented by the input ABCD is in the range 10 to 15 (binary 1010 to 1111)

iii)  
The truth table has 16 entries -representing the numbers 0 to 15


     INPUTS

A     B     C     D
     OUTPUT

0
0      0      0      0

0

1
0      0      0      1

0

2
0      0      1      0

0

3
0      0      1      1

0

4
0      1      0      0

0

5
0      1      0      1

0

6
0      1      1      0

0

7
0      1      1      1

0

8
1      0      0      0

0

9
1      0      0      1

0              _     _

10
1      0      1      0

1
A B C D        _

11
1      0      1      1

1                 _  _      A B C D

12
1      1      0      0

1
A B C D             _

13
1      1      0      1

1                     _      A B C D

14
1      1      1      0

1          A B C D

15
1      1      1      1

1                             A B C D

Draw the circuit 

4) Give and example of the use of the following gates   NAND,  NOR,  XOR include a circuit and Truth Table.
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