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SECTION A 

QUESTION 1 (COMPULSORY QUESTION) 	 [40 MARKS] 

a) 	 Describe an unbiased estimator [5 Marks] 

b) 	 An agricultural experimenter, investigating the effect of the amount of nitrogen (x) 

applied in 100kg per hectare on the yield of maize meal (y) measured in tonnes per 

hectare, collected the data on the following table: 

y 22 38 57 68 19 41 54 65 

x 1 2 3 4 1 2 3 4 

i. Fit the least squares line for the data. [10 Marks] 

ii. Is there sufficient evidence to indicate that the yield of maize-meal is linearly related 

to the amount of nitrogen applied? Use the 95% confidence to come up with your 

conclusion. [5 Marks] 

iii. Find a95% confidence interval estimate for the slope of the amount of nitrogen usage 

(P), to confirm the result you obtained in part (b) above. [5 Marks] 

iv. Predict the expected yield of maize-meal with 95% confidence if 250kg of nitrogen 

per hectare are applied. [5 Marks] 

v. Calculate the correlation coefficient (r) of maize-meal yield and the amount of 

nitrogen used, and interpret what it means. [5 Marks] 

vi. Of what value is this linear model when compared to y in predicting maize-meal yield? 

[5 Marks] 
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SECTION B 


ANSWER ANY 3 QUESTIONS FROM THIS SECTION. 


QUESTION 2 [20 Marks] 


a) 	 Describe a random variable, then differentiate between a discrete and continuous 

random variable. [6 Marks] 

b) State 3 characteristics that define a binomial experiment. [3 Marks] 

c) In an experiment of rolling a fair die 1000 times: 

i. Define the sample space for this experiment. [2 Marks] 

ii. Find the expected number of times that the number 5 comes up. [4 Marks] 

iii. Find the variance of this experiment. [3 Marks] 

iv. What is the standard deviation? [2 Marks] 

QUESTION 3 

a) List the five elements that are involved in a statistical hypothesis test. [5 Marks] 

b) 	 An experiment to determine whether a coin tossed 2000 times is fair or not is conducted. 

Using = 0.05 , set up and conduct a statistical test that will provide a range of values for 

you to conclude that the coin is fair. [13 Marks] 

c) 	 If we use a stricter value of Q, say a = 0.01, without doing any calculations, state whether 

the range of values within which a fair coin will lie increases or decreases. [2 Marks] 

QUESTION 4 

a) State two (2) properties of the function I(x), which is a probability distribution function 

(pdf) of a continuous random variable. [4 Marks] 

b) Suppose that X is a continuous random variable whose probability distribution function is 

0<x<3given by the following: 
otherwise 

i. What is the value of b (constant) that will make I(x) a valid pdf? [8 Marks] 

ii. Find P(l < x < 2) 	 [5 Marks] 

iii. Find P(x > 4) 	 [3 Marks] 
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QUESTION 5 

In a 100 metre race, four (4) equally qualified athletes, Mbuso, Sipho, and Dan, and John 

compete and the order of their finish in the race is recorded. 

a) How many simple events are possible in this experiments? [3 Marks] 

b) Since all the athletes are equally qualified, what is the probability that should be assigned 

to each simple event? [3 Marks] 

c) What is the probability that Dan comes first in the race? [5 Marks] 

d) What is the probability that Dan wins and Sipho comes second? [5 Marks] 

. e) What is the probability that John is last in the race? [4 Marks] 
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__ Standard Normal Distribution 


Numerical entries represent the probability that a standard normal random variable 

is between 0 and z where z = x - p, . 
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APPENDIX 

Useful Formulae 

1 S - ~n X y - a:~=lXi)a:f=lYt) - ~n (x- - x) (y - y)
• xy - £'1=1 i I n - £'i=1 1 I 

~n 2 a:~=1 Xt)2 ~n ( -)2
2. Sxx = £'1=1 Xi - n = £'i=1 X, - X 

=~n y? _ a:~=lYi)2 == ~~ (y __ y)23 S• yy £'1=1 1 n £'1=1 1 

-- Sxy
4. PI =-,

sxx 


-- - L~=lYi P-- L~=l Xi - - P--­5. P0 -
n 

- 1 - Y - IX 
n 

7. MSE == 	SSE 
n-2 

8. TSS = Syy 

2 

9. 	SSR == (sxy) 
sxx 

MSE (! + (XO-X)2)10.SE(Y) == 
n sxx 

Binomial Probability Distribution Function 

I(x) = P(X =x) = (n) pxqn-x = n! pxqn-x 
x xl (n - x)! 

Normal Probability Distribution Function 

I(x) = 1 e-(x-p)2/(2a2) -oo<x<oo 
u...j2rc 


