Answer the following questions in the boxes provided:

a) Perform a logical AND on 000001112 and 001001002.
	In logical AND operations, the following table is used for binary numbers; 

0

0

1

0

0

0

1

0

1

Therefore, the results of the operations will be as follows; 

    00000111
    00100100

    00000100



b) Perform a logical OR on 000001112 and 001001002.
	In logical OR operations, the following table is used for binary numbers

0

0

1

0

0

1

1

1

Therefore, the results of the operations will be as follows; 

    00000111
    00100100

    00100111


c) Perform a logical AND on 001111002 and 001101012.
	                00111100

                00110101
                00110100



d) Perform a logical OR on 001111002 and 001101012.
	00111100
00110101
00111101




e) Add 011000112 and 011000012 together using an 8-bit 2’s complement representation. What is wrong with the result? 
	Step one: add the numbers using normal binary addition procedure; 
  01100011

 +01100001
  11000100
The result is wrong because it starts with 1 denoting a negative outcome, to solve this a 0 digit must be added in front. 


f) Add 001000112 and 011001012 together using an 8-bit unsigned representation. Convert the result into hexadecimal.  
	 00100011
+01100101
010001000

Step 2 convert to decimal value; 

0100010002 = 13610
Step 3 convert to hex;

136 div by 16= quotient 8 rem 8

So, 0100010002 = 8816



g) Add 001011002 and 000100012 together. Convert the result into hexadecimal. 
	Step 1: Addition 

00101100
00010001
00111101

Step 2: Now, we convert the answer first to decimal number
To get: 00111101
Step 3: multiply it by 2n-1 for each digit; and add the products to get the decimal value
So, 00111101 = (0*27) + (0*26) + (1*25) + (1*24) + (1*23) + (1*22) + (0*21) + (1*20)  
           =0+0+32+16+8+4+0+1=61
Step 3: divide the sum by 16 

     61/16= 3 reminder 13 

Step 4: in the conversion table the 13 reminder is represented by D so;
61= 16*3 + D
Step 5: So, 3D is the hexadecimal equivalent of 00111101 




h) Figure out the representation of -12 in both a 16-bit and an 8-bit 2’s complement representation. 
	Step one: convert -12 to binary 
2 | 12
2 |6--0
2 |3 -- 0
2 |1 -- 1
2 |0 – 1

1210= 11002
Pad to 8 digits by adding extra zeros; 000011002 

Negate the number by inverting the bits and adding 1
000011002

11110011

+      1

11110100
So, -12 in 8-bit 2’s complement representation is 111101002
Step Two: Convert to 16-bit 2’s complement representation

1210=11002

Pad to 16 digits by adding extra zeros to get:

 00000000000011002 

Negate the number by inverting the bits and adding 1
00000000000011002
1111111111110011

+             1

1111111111110100
So, -12 in 16-bit 2’s complement representation is 11111111111101002



i) Covert the decimal values 45 and -34 to binary using a 2’s complement representation. Add them together and convert the result into hexadecimal. 
	Step 1: convert 4510 to binary
2 | 45
2 |22--1
2 |11 -- 0
2 |5 -- 1
2 |2 – 1

2 | 1-0

2 0---1

45 to binary 1011012

Pad to 8 digits by adding two zeros; 
So, 45 as an 8-bit two's complement number is just 001011012
Step 2: convert -34 to an 8 bit 2’s compliment number; 

2 | 34
2 |17--0
2 |08 -- 1
2 |04 -- 0
2 |2 – 0
2 | 1-0

2 0---1

-34 to binary 1000102

Pad to 8 digits by adding two zeros; 001000102 

Negate the number by inverting the bits and adding 1
   11011101

  +       1

   110111102
So, -34 as an 8-bit two's complement number will be 110111102
Step 3: add the two binary 2’s compliment 
  001011012
 +110111102
 1000010112
Step 4: convert to hexadecimal 

  1000010112 = 26710 

 26710 converted to hex = 10B16



j) What is the ASCII representation for ‘ F ’, ‘ f ’ and ‘ 5 ’ in hexadecimal?
	From the table the ASCII value for the characters are; 

F=070, f=102 and 5=053

Step 2: convert F=070 to hexadecimal 

1==== 070 divided by 16 
=====quotient 4 reminder 6 

Therefore, F in hexadecimal = 46

Step 2: convert f=102 to hexadecimal 

1=====102 divided by 16

======quotient 6 reminder 6

Therefore, f in hex = 66

Step 3: convert 5=053 from ascii to hex

1=====divide 053 by 16

======quotient 3 reminder 5

Therefore, ‘5’ in Hex is represented by 35


k) What is your first name converted to ASCII? 
	My first name; EVAN
From the table, the name EVAN, converted to ASCII it will be; 

E=69, V=86, A=65, N=78
So, the name is EVAN will be;
069 086 065 078




