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1. Convert each pair of decimal numbers to binary and add using the 2’s complement form:
a) 33 and 15
b) 56 and -27
c) -110 and -84
Ans.
a) 33 + 15 = 00100001 + 00001111 = 00110000 

b) 56 – 27 = 56 + (2’s complement of 27) = 00111000 + 11100101 = 00011101
c) -110 – 84 = (2’s compl. Of 110) + (2’s compl. Of 84)
          = 10010010 + 10101100 = 100111110
(Notice here that the number of bits required to represent the sum exceeds the number of bits in the two numbers. So one more bit is required)
2. Perform each addition in the 2’s complement form:
a) 10001100 + 00111001

b) 11011001 + 11100111
Ans.
a) 10001100 + 00111001 = 11000101

b) 11011001 + 11100111 = 11000000

3. Perform each subtraction in the 2’s complement form:

a) 00110011 - 00010000

b) 01100101 - 11101000
Ans.
a) 00110011 – 00010000 = (51)10 – (16)10 
  = (51)10 + (-16)10
  = (51)10 + (2's complement of 16)


      00110011 + 11110000 = 1 00100011 (Discard carry) = (35)10
b) 01100101 – 11101000 = (101)10 – (–24)10




       = (101)10 + (2's complement of –24)


     01100101 – 11101000 = 01100101 + 00011000 = 01111101


4. Convert each hexadecimal number to binary:
a) 5C816
b) FB1716
c) 8A9D16
Ans.

a) 5C816 = (010111001000)2
b) FB1716 = (1111101100010111)2
c) 8A9D16 = (1000101010011101)2
5. Convert each hexadecimal number to decimal:
a) 1A16
b) F316
c) 70016
Ans.

a) 1A16 = (00011010)2 = (26)10
b) F316 = (11110011)2 = (243)10
c) 70016 = (011100000000)2 = (1792)10
6. Convert the following decimal numbers to hexadecimal:
a) 284
b) 2890
c) 6500

Ans.
	284
	

	17
	C

	1
	1

	0
	1



(284)10 = (11C)16
	2890
	

	180
	A

	11
	4

	0
	B



(2890)10 = (B4A)16
	6500
	

	406
	4

	25
	6

	1
	9

	0
	1



(6500)10 = (1964)16
7. Perform the following subtractions:
a) 5116 - 4016
b) FD16 - 8816
Ans.
a) 5116 – 4016 = 1116
b) FD16 – 8816 = 7516 

8. Convert each octal number to decimal:

a) 1038
b) 1638
c) 77658
Ans.

a) 1038 = (001000011)2 = (67)10
b) 1638 = (001110011)2 = (115)10
c) 77658 = (111111110101)2 = (4085)10
9. Convert each of the BCD numbers to decimal:

a) 001101000110

b) 100000000000

c) 0110011001100111

Ans.

a) 001101000110 = (346)10
b) 100000000000 = (800)10
c) 0110011001100111 = (6667)10
10. Add the following BCD numbers:

a) 1001 + 1000

b) 01010001 + 01011000

c) 10011000 + 10010111
Ans.

	          1001
	     9

	  +      1000
	+   8

	     1    0001
	    17  Invalid BCD code because of carry

	           0110
	    Add 6

	0001   0111
	

	    1         7
	


	          0101  0001
	     51

	  +      0101  1000
	+   58

	          1010  1001
	   109 left group is invalid because of carry

	          0110
	    Add 6

	0001   0000 1001
	

	    1         0      9
	


	          1001  1000
	     98

	  +      1001  0111
	+   97

	      1  0010  1111
	   195 left group is invalid because of carry

    and right group is invalid (>9)

	          0110  0110
	    Add 6 to both groups

	0001  1001  0101
	

	    1        9      5
	


11. Convert each Gray code to binary:

a) 00010
b) 11000010001

Ans.

a) 00010 gray code = 00011 binary code

b) 11000010001 gray code = 10000011110 binary code
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