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[bookmark: _Toc32342990]Questions
1) [4 marks] Complete the table below and convert the binary number 11011011 to decimal.

2) . [6 marks] Using the grouping technique, convert the binary number 1100101101010111 to the base system number indicated. Explain your strategies for each conversion. 
a. Quaternary: group and evaluate each 2 digits right to left 
b. Octal: group and evaluate each 3digits right to left 
c. Hexadecimal: group and evaluate each 4 digits right to left

3) [2marks] Convert the binary number 0.1010101 to Base10 fraction; show your work indicating the values in play; do not convert using a calculator.

4) [ 2 marks] Convert the binary number 110101.110111 to Base10; show your work indicating the values in play; do not convert using a calculator.

5) . [4 marks] Convert decimal numbers, 35, 39, 16, 2 to standard binary numbers and sum the four numbers. Show your work by aligning each value appropriately to each other indicating the appropriate carry and sum values for each column. Use non-proportional font e.g., Courier New, to line up columns in your presentation.

6) [5 marks] Using the minimum required number of bits addition in 2's complement notation, solve 22 – 15 = x by preserving addition. Show the relevant process for deriving the final decimal number. Again, using a non-proportional font will make lining up the numbers easier.

7) [5 marks] Refer to the ASCII Code table in the Englander text Chapter 4 (Figure 4.3 p.106 5 TH ed.) and decode the ASCII (hex) message below: 57616e7420746f206b6e6f772061207365637265743f

8) [5 marks] On average, a typical page of text holds roughly 2000 characters. Approximately how many pages of Extended ASII text can a storage media with 4 Gigabyte of free space hold? Describe clearly each step in the process of unit conversions and calculations required for full marks. Note: A calculator should not be used in answering this question; only an approximation is required – each prefix unit increases by roughly 1000 times. Also the result does not include space used for illustrations and the like or fonts and graphic formatting used for WYSIWYG display, which would require some space. Nonetheless, the result gives a good idea of the incredible capacity.
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	Position/Exponent

	Position #
	27
	26
	25
	24
	23
	22
	21
	20

	Digit Value
	1*128
	1*64
	0*32
	1*16
	1*8
	0*4
	1*2
	1*1

	Binary #
	1
	1
	0
	1
	1
	0
	1
	1
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	Quaternary
	0		00 
1		01
2		10
3		11
	11		3

	
	
	00		0

	
	
	10		2

	
	
	11		3

	
	
	01		1

	
	
	01		1

	
	
	01		1

	
	
	11		3

	Octal
	0	000
1		001
2		010
3		011
4		100
5		101
6		110
7		111
	001		1

	
	
	100		4

	
	
	101		5

	
	
	101		5

	
	
	010		2

	
	
	111		7

	Hexadecimal
	0		0000
1		0001
2		0010
3		0011
4		0100
5		0101
6		0110
7		0111
8		1000
9		1001
A		1010
B		1011
C		1100
D		1101
E		1110
F		1111
	1100		        C

	
	
	1011		        B

	
	
	0101		        5

	
	
	0111 	        7
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	0.1010101

	1
	0*20
	1*2-1
	0*2-2
	1*2-3
	0*2-4
	1*2-5
	0*2-6
	1*2-7

	2
	0*1
	1*0.5
	0*0.25
	1*0.125
	0*0.0625
	1*0.03125
	0*0.015625
	1*0.0078125

	3
	0+0.5+0.0+0.125+0.0+0.03125+0.0+0.0078125

	4
	0.6640625
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	110101.110111

	1
	1*25
	1*24
	0*23
	1*22
	0*21
	1*20
	1*2-1
	1*2-2
	0*2-3
	1*2-4
	1*2-5
	1*2-6

	2
	1*32
	1*16
	0*8
	1*4
	0*2
	1*1
	1*0.5
	1*0.25
	0*0.125
	1*0.0625
	1*0.03125
	1*0.015625

	3
	32+16+4+1+0.5+0.25+0.0625+0.03125+0.015625

	4
	53.859375
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	2
	35
	

	35/2
	17
	Remainder of 1

	17/2
	8
	Remainder of 1

	8/2
	4
	Remainder of 0

	4/2
	2
	Remainder of 0

	2/2
	1
	Remainder of 0

	1/2
	0
	Remainder of 1


	100011 + 100111 + 10000 + 10

	100011 + 100111
	Carry
	100011

	
	100011

	
	100111

	
	   + 1001010

	1001010 + 10000
	Carry
	0000000

	
	1001010

	
	  0010000

	
	+ 1011010

	1011010 + 10
	Carry
	0000010

	
	1011010

	
	0000010

	
	+ 1011100






	2
	39
	

	39/2
	19
	Remainder of 1

	19/2
	9
	Remainder of 1

	9/2
	4
	Remainder of 1

	4/2
	2
	Remainder of 0

	2/2
	1
	Remainder of 0

	1/2
	0
	Remainder of 1







	2
	16
	

	16/2
	8
	Remainder of 0

	8/2
	4
	Remainder of 0

	4/2
	2
	Remainder of 0

	2/2
	1
	Remainder of 0

	1/2
	0
	Remainder of 1



	The Finale answer will be 1011100


	2
	2
	

	2/2
	1
	Remainder of 0

	1/2
	0
	Remainder of 1
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	2
	29
	

	29/2
	14
	Remainder of 1

	14/2
	7
	Remainder of 0

	7/2
	3
	Remainder of 1

	3/2
	1`
	Remainder of 1

	1/2
	0
	Remainder of 1


	
	10001

	1
	1*-24
	0*23
	0*22
	0*21
	1*20

	2
	1*-16
	0*8
	0*4
	0*2
	1*1

	3
	(-16) + 1

	4
	-15



I) 29 in 2's complement is 011101, we added a 0 the beginning.
	011101 + 110001
	011101

	
	110001

	
	+   001110


II) -15 in 2's complement is 110001. To preserve addition, we include a 1 to the left most bit of -15, so we get 110001


III) The answer is 14
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Given Hexadecimal code:
57 61 6e 74 20 74 6f 20 6b 6e 6f 77 20 61 20 73 65 63 72 65 74 3f
W a n t t o k n o w a s e c r e t ?
The Finale message will be:
Want to know a secret?
[bookmark: _Toc32342999]	Answer #8
Each Unicode character takes up 4 bytes of space.
2000 character take up = 4*2000 = 8000 bytes = 8 KB
2GB = 2000 MB = 2000000 KB
Number of pages that can be stored in 2GB of storage = 2000000/8 = 250,000 pages
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When an Mp3 file compresses, it uses a lossy data-compression approximations and discards audio data that is almost imperceivably to the human ear. So, the Mp3 file, takes out data that our human ears could not decipher and could not notice unless with special equipment. By doing this the mp3 file stays little storage wise. As such “almost CD quality.”
