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Write your name (family name included) on this line:
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)
a) Write out the truth table for the Boolean expression A AND NOT(B).
Answer:
b) If the expression A AND NOT(B) has the value True (or 1), then what are the values of A and B?
Answer:
Question 2 (5 marks) 

a) A certain calculation involves the variables x, y, z, which take integer values. The calculation terminates if either x is strictly greater than 4 or x is less than or equal to the sum of y and z. Write out a Boolean expression that takes the value True (or 1) if the calculation terminates and that takes the value False (or 0) if the calculation has not terminated.
Answer:
Question 3 (5 marks)
Carry out the following calculations. In all cases show your working.
a) Convert the decimal number 17 to binary.
Answer:
b) Convert the binary number 11011 to decimal
Answer: 

c) Add the binary numbers 11101 and 10101.

Question 4 (5 marks)

Carry out the following calculations. In all cases show your working.
(a)  Find the four bit excess notation for the decimal integer 5.
Answer:
(b) Subtract the binary number 111 from the binary number 1101.
Answer:
(c) Multiply the binary numbers 11101 and 110.
Answer:
Question 5 (5 marks)
a) Why is the two’s complement notation for integers used in computers, in preference to other systems for coding integers?
Answer:

b) The four bit two’s complement notation for the decimal integer 7 is 0111. Use this fact to obtain the four bit two’s complement notation for the decimal integer -7.
Answer:
c) Add together the two’s complement notations for 7 and -7 as if the two’s complement notations were standard binary numbers. Which decimal integer has the two’s complement representation given by the rightmost four bits of the result of the addition? 
Question 6 (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 number – (9/4). State explicitly the value of the sign bit, the decimal representation of the exponent and the mantissa.
Answer:
Question 7 (5 marks)

The floating point representation described in Q. 6 is used in this question. Find the decimal fraction with the floating point representation 10111101. State explicitly the value of the sign bit, the decimal representation of the exponent and the mantissa.
Answer:
Question 8 (5 marks)

Consider the following pseudo code
x = 1
k = 0
while x < 5
x = 2*x
k = k+1
endWhile
print(x, k)
The * represents multiplication.

a) What values of x and k are printed?

Answer:

b) Explain why the loop terminates. What happens if the statement x = 2*x is replaced by x = x-2?

Answer:
Question 9 (5 marks)

a) Draw a labelled diagram showing the main parts of a computer. (1/2 mark for each significant component up to a total of three marks.)
Answer:
b) Describe the machine cycle associated with the computer in part (a) of this question.
Answer:
Question 10 (5 marks)
A program uses the following operations in an attempt to interchange the contents of memory cell number 2 and memory cell number 3:

1. Copy the contents of cell 2 to cell 3.

2. Then copy the contents of cell 3 to cell 2.

Explain why the above operations do not have the desired effect. Describe a modification of the program that ensures that the contents of cell 2 and cell 3 are interchanged.
Answer:

End of the Test
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