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Write your name (family name included):

This question sheet includes space for the answers and for the calculations which lead to the answers. Ask for more paper if you require it. Be sure to write your name on any paper which you hand in to be marked.

Calculators, laptops, mobile telephones and other electronic devices are not permitted.

Books, lecture slides, lecture notes and in general anything written on paper are permitted.

There are 10 questions. Each question has 5 marks. Answer all questions.

Question 1 (5 marks)
Evaluate the following Boolean expressions when A=1 (True) and B=0 (False). In each case, include some working, however brief.
a) A AND NOT(A).
b) A AND NOT(B).
c) NOT(A) OR B.
d) (A AND C) OR (B OR NOT(C))

Question 2 (5 marks) 

a) Carry out the following additions of binary numbers:

10111+10

and

1101+11

Show your working. Give your answers in binary notation.
b) Carry out the following subtractions of binary numbers:

10101-11

and

1010-101

 Show your working. Give your answers in binary notation.
c) Add the following two hexadecimal numbers: 9+8. Give your answer in hexadecimal notation.
Question 3 (5 marks)

The following integers and fractions are in decimal notation. Convert them into binary notation. The fractions must be expressed in the form of a bit string containing a radix point. In parts (c) and (d), show your working. 
(a) 7
(b) 13
(c) 3/8
(d) 2 ¾ 
Question 4 (5 marks)

(a) Express the decimal integer –1 in four bit two’s complement notation.

(b) Express the decimal integer 2 in four bit two’s complement notation.
(c) Use the four bit two's complement numbers in parts (a) and (b) and the result 2-1 = 1 to obtain the four bit two's complement notation for 1. Explain your working.

(d) Express the decimal integer 3 in three bit excess notation.

Question 5 (5 marks)

A floating point notation contains eight bits, namely s, e1, e2, e3, m1, m2, m3, m4 in order from left to right. The sign bit s is 1 if the number is strictly less than 0 and 0 otherwise. The bits e1, e2, e3 represent the exponent in 3 bit excess notation. The bits m1, m2, m3, m4 are the leftmost (most significant) four bits of the mantissa. Find the floating point representation of the decimal number 2+(3/4). Show your working. In particular, show the sign, the mantissa and the decimal version of the exponent.
Question 6 (5 marks)

(a) Find the decimal number that has the representation 10111010 in the floating point notation described in question 5. Show your working.
(b) Find a binary string of length 8, such that the string cannot be the floating point representation of any number. Justify your answer.
Question 7 (5 marks)

A program contains the instruction
q = q+2;

What happens, in general terms, when this instruction is carried out as part of a correct program?
Question 8 (5 marks)

Carry out the following subtractions. Show your working.
a) Subtraction of binary numbers, with the result in binary notation, 1101-11

b) Subtraction of decimal numbers, with the result in decimal notation, 1101-11

c) Subtraction of hexadecimal numbers, with the result in hexadecimal notation, 1101-11
Question 9 (5 marks)

Consider the following pseudocode, which consists of eight numbered statements.
1. q = 0

2. r = m
3. While r >= n,

4.     r = r-n

5.     q = q+1

6. EndWhile

7. Output q, r

8. Halt

Suppose that m = 12 and n = 7. What are the values of q and r output in statement 7? Justify your answer.
Question 10 (5 marks)
A hard drive contains a disc which rotates at 200 revolutions per second. It takes 5 milliseconds for the read/write head to move to the correct track. How many revolutions of the disk take place while the read/write head is moving to the correct track? Note that one millisecond is 10-3 seconds.
End of the Test
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