PART-A  (5 X 2= 10)

1. Convert  (153.513)10 to octal.
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0.513 x 8 = 4



0.104 x 8 = 0



0.832 x 8 = 6



0.656 x 8 = 5



0.248 x 8 = 1





(153.513)10  = ( 231.40651 )8
2. Simplify the following Boolean functions to a minimum number of literals: 
       a) (x+y) (x+y’)   
            
= xx + xy’ + xy + yy’


    
= x + xy’ + xy [ since xx = x & yy’ = 0]


    
= x + x(y’ + y)

  

    
= x + x



    
= x

       b) y(wz’ + wz) + xy



= yw(z’+z) + xy




= yw + xy [ since z + z’=1]
3. Why NAND & NOR are called universal gates?

Basic logic gates are AND, OR & NOT. Since any basic logic gates can be constructed using NAND & NOR gates, they are called as universal gates.
4. Give the advantages & disadvantages of K-map


Advantages:

· It is used to simplify Boolean functions, hence useful to reduce the no. of gates involved in designing the circuit.

· K map useful to simplify B.F up to 6 variables.


Disadv:

· No procedure is defined in grouping the minterms

· Useful only up to six variables

5. Draw the logical diagram for the following Boolean expressions 

                
i)F=x’y+xy’ 
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ii F=xy+x’y’ 
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PART-B  
6.a) Simplify the Boolean function F together with the don’t care conditions  

(16)
       F(W,X,Y,Z) = ∑ (0,1,2,3,7,8,10)
        D(W, X,Y,Z) = ∑ (5,6,11,15)
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            F =    zw’+z ‘x’



        (OR)

     b. i) Write a short note on various logic gates with diagram                        
            (8)

         ii) Simplify the following Boolean functions to a minimum number of literals:
              a) x’y’+xy+x’y   
= x’(y’+y) + xy






= x’+ xy 
 


b) (x+y)(x+y)’
=  0





(4+4)
    7. a) Perform subtraction with the following unsigned decimal numbers by taking the 10’s 
     complement of the subtrahend 
                             i) 5250-1321    ii) 1753-8640   iii) 20-100  iv) 1200-250                (4 x 4)
i) 5250 – 1321

10’s compl. 0f 1321


9999
   1321

______                                           
   8678


    +1

______

   8679

Add 5250 with 10’s complement of 1321

 5250+

 8679

_____

3929

____

ii)1753 - 8640


10’s compl. 0f 8640


9999
   8640

______                                           
   1359


    +1

______

   1360

Add 1753 with 10’s complement of 8640

 1753+

 1360

_____

3113

____

 Since there is no carry take the 10’s complement of the solution and put minus sign  = -- 6887
iii) 20-100
10’s compl. 0f 100


999
   100

______                                           
   899


  +1

______

   900

Add 20 with 10’s complement of 100

 020+

 900

_____

920

____
Since there is no carry take the 10’s complement of the solution and put minus sign  

999

920

___
079+

    1

___

-- 080

___ 
iv) 1200-250
10’s compl. 0f 250

9999
0250

______                                           
9749


  +1

______

 9750

Add 1200 with 10’s complement of  250

 1200+

 9750

_____

       1)0950 -> hence there is a carry, ignore the carry. 

____

                                                            (OR)

 b) i) Write the difference between AND & NAND gates and also write the implementation  

         concept of  NAND gate
Ans:  

· AND: logic gate generates logic-1 as output if both the inputs are one.     -- 3

· Symbol

· Truth table:

	x
	y
	F

	0
	0
	0

	0
	1
	0

	1
	0
	0

	1
	1
	1


· NAND: logic gate generates logic-0 as output if both the inputs are one.     --3

· Symbol

· Truth table:

	x
	y
	F=(x.y)’

	0
	0
	1

	0
	1
	1

	1
	0
	1

	1
	1
	0


· NAND implementation of AND  -- 2

          






           (8)
           ii) Implement the following using NOR gates:    F = AC’+B’D+A’CD+ABCD    (8)
Draw the appropriate logic gate diagram
8.a) Find the complement of F = x+yz ; show that FF’ = 0 and F + F’ = 1                       (8)

	X
	y
	z
	yz
	F=x+yz
	F’
	FF’
	F+F’

	0
	0
	0
	0
	0
	1
	0
	1

	0
	0
	1
	0
	0
	1
	0
	1

	0
	1
	0
	0
	0
	1
	0
	1

	0
	1
	1
	1
	1
	0
	0
	1

	1
	0
	0
	0
	1
	0
	0
	1

	1
	0
	1
	0
	1
	0
	0
	1

	1
	1
	0
	0
	1
	0
	0
	1

	1
	1
	1
	1
	1
	0
	0
	1


Since as per the TT FF’ = 0 and F+F’ = 1 , hence proved.
                                                                 (OR)

     b) Write a note on a) Error detection code   b) Gray Code                         
          (8)

Error-Detection Codes

􀂾 Binary information may be transmitted through some communication medium, e.g. using wires or wireless media.

􀂾 A corrupted bit will have its value changed from 0 to 1 or vice versa.

􀂾 To be able to detect errors at the receiver end, the sender sends an extra bit (parity bit) with the original binary message.
[image: image5.emf] 􀂾

 A parity bit is an extra bit included with the n-bit binary message to make the total number of 1’s in this message (including the parity bit) either odd or even. 􀂾 If the parity bit makes the total number of 1’s an odd (even) number, it is called odd (even) Parity 􀂾 The table shows the required odd (even) parity for a 3-bit message.

[image: image6.emf]
At the receiver end, an error is detected if the message does not match have the proper parity (odd/even).

􀂾 Parity bits can detect the occurrence 1, 3, 5 or any odd number of errors in the transmitted message.
No error is detectable if the transmitted message has 2 bits in error since the total number of 1’s will remain even (or odd) as in the original message. In general, a transmitted message with even number of errors cannot be detected by the parity bit.

Error-Detection Codes

􀂾 Binary information may be transmitted through some communication medium, e.g. using wires or wireless media.

􀂾 Noise in the transmission medium may cause the transmitted binary message to be corrupted by changing a bit from 0 to 1 or vice versa.

􀂾 To be able to detect errors at the receiver end, the sender sends an extra bit (parity bit).

Gray Code

􀂾 The Gray code consist of 16 4-bit code words to represent the decimal Numbers 0 to 15.

􀂾 For Gray code, successive code words differ by only one bit from one to the next as shown in the table and further illustrated in the Figure.
