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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)

a) Differentiate between a probability mass function (p.m.f) and a probability density

function (p.d.f) (2 mark)
b) A continuous random variable x hasap.d.f givenby f(x) = { e : x>0
0 ,elsewhere
i. Show that f(X) is a probability density function (2 mark)
ii. Sketch the graph of f(x) (2 mark)
iii. Derive the moment generating function of X (5 marks)
iv. Use the m.g.f in part (iii) to evaluate the mean and standard deviation of X
c) i. State the conditions that give rise to a binomial experiment (3 marks)

ii. What are the conditions under which the Binomial (n,p) distribution can be

approximated by the poisson and normal distributions respectively (2 marks)

d) The number of concurrent users of some ISP has always averaged 5000 with a
standard deviation of 800. After an equipment upgrade, the average number of users at
100 randomly selected moment of time is 5200. Does this indicate that the mean
number of concurrent users has increased? Assume that the s.d of the number of

concurrent users has not changed. Test at the 5% level (5 marks)
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e) Distinguish between the following terms as used in hypotheses testing
i. Critical values and critical region (2 marks)
ii. Type | error and type Il error (2 marks)

f) On any given day, the amount of time that Mr. Goggle spends on his computer isa

continuous random variable with a cumulative distribution function (CDF) given as

0 >0
F(t) =11-k@5-t)° ,0<t<15
1 ,t>15
i. Findthe value of K (2 marks)
ii. Find p(5<T <10) (2 marks)

QUESTION TWO (20 MARKS)

a) The number of eggs laid by an insect has a poisson distribution with parameter
lambda=200

i Find the upper quartile of the number of eggs laid between 180 and 240 eggs

(3 marks)
ii. Find the upper quartile of the number of eggs laid (3 marks)
b) A random variable X hasap.d.f given by the function
x(1— 2 ,0< x s_l
f(x) = o otherwise
i. Find the mean and variance of X interms of K (3 marks)

ii. Find the value of K; hence state the actual mean and variance of X (3 marks)

c) Suppose that the discrete random variable Y has the following probability distribution

1-p)Yp ,¥y=0123...,
0 ,elsewhere
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Obtain the moment generating function of Y (5 marks)
What standard distribution does f(y) conform to? (2 mark)

d) State 2 properties of the normal distribution curve (2 marks)

QUESTION THREE (20 MARKYS)

a)

A continuous random random variable X has the probability density function given by

%x
0<x<1
f(x) = /7(2—x) e <2

,elsewhere

i. Find the cumulative distribution function of X and sketch it (5 marks)
ii. What is the median of X (3 marks)
iii. Find p(0.5<x<0.8) (2 marks)

b) A random variable X follows a normal distribution with mean y and variance

12 (i.eN(u, 4?)).given that p(x < 8) = 0.95. Determine the value u of hence
evaluate p(4 < x</11) (6 marks)

5% of items produced in afactory are defective. A random sample of 1000 items
produced in the factory are inspected. Find the probability that between 35 and 65

items (inclusive) are defective (4 marks)

QUESTION FOUR (20 MARKYS)

a)

Fertilizer is sold in 50kg bags. The probability that abag is under weight by X kgs
measured to the nearest kg is given by the probability distribution below

X 1 2 3 4 5

p(x=X) |05 03 0.1 0.075 0.025

i. Does the above tabl e represent a probability mass function? Explain your

answer (2 mark)
ii. What is the expected loss in weight per bag? (2 marks)
iii. JU I~ &= HE s the standard deviation of loss per bag? (2
marks)
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iv. What is the probability that a bag of fertilizer is underweight by more than
2.5kgs (2 marks)

b) A continuous random variable X has the p.d.f

2
pX—ox 0<x<?2

f0o9 = ,elsewhere
0

Observations show that E[x]=1. Determine

i. The values of p and g and rewrite the p.d.f (4 marks)
ii. The variance of X (3 marks)
iii. p(x>1) (2 marks)
iv. p(x<l (2 mark)
V. The upper quartile of X (3 marks)

QUESTION FIVE (20MARKYS)
a) A continuous random variable Y has a probability density function defined as

3y’ ,0=<1
f =
) { 0 ,elswhere

Find the values of K and M such that:
p(y k) = p(y >k)

(3 marks)
ii. p(y>m)=0.064 (3 marks)
iii. Find the median value of Y. Rationalise your answer (2 mark)

b) If arandom variable X has amean of 3 and variance of 4. Find E[x* + 3x— 2]
(3 marks)
¢) The waist measurement of randomly selected students in a school were found to follow
anormal distribution with 1 = 66cm and 6° = 205cm. What is the probability that a
student has awaist measurement of at least 72cm (3 marks)

d) A continuous random variable has a probability density function described as:

Ae™ x>0,A>0
f(x) = .
0 ,otherwise
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i. Find the cumulative distribution function of X (3 marks)

ii. Find the mean of X giventhat A =2 (show all your workings) (4 marks)
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