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1.
There are 10 questions, on four pages, including one page with some indefinite integrals. You may attempt any and all questions, in any order that you choose. Complete, careful, correct answers to 150 marks worth of questions will obtain full marks. The marks available for each question are indicated in brackets at the end of each question.

2.
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1. From the top of a stand 2.2 metres high overlooking a field, a ball is projected with a velocity of 10 metres per second at angle of elevation 
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(a)
Taking the acceleration due to gravity to be 
[image: image2.wmf]2
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, calculate the time that elapses before the ball hits the ground, and find the horizontal distance from the base of the stand to the ball’s point of contact with the ground.
(b)
Find the maximum height reached by the ball.
(20 marks)

2. A conical pendulum, with length 50 cm, is spinning at a rate of 1 Hertz. What angle does the pendulum make to the vertical?
(10 marks)
3.
Given the matrix game with payoff matrix
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find Rose’s optimal strategy if Colin plays the mixed strategy 
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(10 marks)

4. Solve the following matrix games.
(a)
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(b)

[image: image6.wmf]134

224

143

-

æö

ç÷

--

ç÷

ç÷

-

èø


(30 marks)

5. Carefully, and in complete detail, explain each of the following terms or expressions.
(a)
Perfect code.
(b)
Expected payoff.
(c)
Instantaneous velocity.
(d)
Non-homogeneous difference equation. 
(e)
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(20 marks)

6.
Find binary block codes with the following parameters, or explain why in a particular case it is not possible to do so.

(a)
(4, 8, 2)
(b)
(8, 10, 5)
(c)
(6, 6, 3)
(d)
(4, 3, 3)
(20 marks)

7.
Let C be an (n, M, d)-code, with d = 2t + 1 if d is odd and d = 2t + 2 if d is even. Show that we can correct t errors.
(15 marks)
8.
A person borrows $7000, and agrees to repay it over a period of 4 years with equal monthly instalments. Interest is calculated monthly at the rate of 9% per annum. Find the amount of each monthly instalment.
(15 marks)

9.
Solve each of the following difference equations.

(a)
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(b)
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(c)
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(20 marks)

10.
Define a code C as follows: a vector 
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 is a codeword in C if 
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 is an n-digit number with an even number of 0s in it. (Starting 0s are allowed. So for example 012345 is considered a 6-digit number; but it is not a codeword, as it has an odd number of 0s in it. On the other hand, 1230407869 is a 10-digit number and is a codeword, as it has an even number of 0s in it). Let 
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 be the number of n-digit codewords.

(a)
Find a recurrence relation for 
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 , including initial condition(s).


(b)
Solve this recurrence relation.
(40 marks)
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