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(Total: 100 marks)

Question 1

(a)

(b)

(c)

A doctor has three examination rooms. There are six patients in the waiting room.

Determine how many ways can the patients be assigned to the examination rooms.
(3 marks)

Given six digits 1,2,3,4,5 and 6.
i) Determine the number of four-digit numbers that can be formed using the digits given
if no repetition is allowed. ‘

(3 marks)

ii) Calculate how many ways four-digit numbers greater than 4,000 can be formed
using the digits given without repetition.
(3 marks)

There are 12 people entering a room where there are only 10 chairs. Calculate how
many ways can two people be chosen to remain standing.
(3 marks)

In a business course in a college, 90% of the students passed Mathematics, 95% of
the students passed Management and 88% of the students passed both Mathematics
and Management.
i) Draw a Venn diagram for the above conditions.

(3 marks)

ii) A student is selected at random, compute the probability that the student passed
Mathematics or Management.
(3 marks)

iii) A student is selected at random, determine the probability that the student passed
neither Mathematics nor Management.
(2 marks)
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Question 2

Three companies, A, B ahd C, are competing for a contract to build a condominium. The
probabilities that companies A, B and C will win the contract are 0.25, 0.45 and 0.3
respectively. If company A, B and C win the contract, the probability that they will make
profits are 0.8, 0.9 and 0.7 respectively.

(a) Construct a tree diagram based on the information given in the question.

(10 marks)
(b) Determine the probability that the companies will make profit.
(5 marks)
(c) If the contract is found to be profitable, calculate the probability that the contract was
given to company A.
(5 marks)
Question 3
(a) Let Z be a standard normal random variable, and determine the following probabilities.
i) Probability that Z is less than 0.63.
ii) Probability that Z is between —0.84 and 0.93.
(4 marks)
(b) In the 2008 Wimbledon tennis tournament, Rafael Nadal averaged 115 miles per hour

(mph) on his first serves. Assume that the distribution of his first serve speeds is
Normal with a mean of 115 mph and a standard deviation of 6 mph.
i) Calculate proportion of his first serves would you expect to exceed 120 mph.

(3 mark)

ii) Determine the percent of Rafael Nadal's first serves are between 100 and 110 mph.
(3 mark)
(c) Many country have programs for assessing the skills of students in English
Language. Malaysian University English Test (MUET) is one such program. In a
recent year 76,531 first year Malaysian university students took the exam. The mean
score was 572 and the standard deviation was 51. Assuming that these scores are
approximately normally distributed
i) Give the z-score for a student who received a score of 600.
(2 marks)
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ii) Find the proportion of students who have scores less than 600. Find the
proportion of students who have scores greater than or equal to 600.
Sketch the relationship between these two calculations using pictures of
Normal curves.

(5 marks)

iii) What score is needed to be in the top 5%?

(3 marks

Question 4

(a)

A manufacturer claims that only 10% of his machines require repair within one year.
Calculate the probability of 5 repairs from 20 machines. Use the Binomial formula to
determine the probability of 5 repairs (i.e. successes)in 20 trials of the experiment.

(4 marks)

During one stage in the manufacture of integrated circuit chips, a coating must be
applied. If 70% of the chips receive a thick enough coating, find the probabilities that
among 15 chips:

i) at least 12 will have a thick enough coating

(4 marks)
ii) at most 6 will have a fhick enough coating

(4 marks)
iii) exactly 10 will have a thick enough coating

(3 marks)

Suppose Harry Potter and Ron Weasley are on the Hogwarts Express, and Harry buys
a box of Bertie Bott's every flavor bean from the lunch trolley. Let's assume this box
contains ten beans flavors. There are six tasty flavors and four yucky flavors. Harry
decides to share the box with his friend Ron. So, Ron reaches in and randomly selects
five beans and eats them. Determine the chance that Ron chooses the two yucky

flavors.
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(5 marks

Question 5

(a)

(b)

The waiting time at a bus stop is uniformly distributed between 1 and 12 minute.
i) Determine the probability density function.

(2 marks)
i) Calculate the probability that the rider waits 8 minutes or less.

(3 marks)
In a certain Binomial distribution with probability of success, p'= 0.2 and number of

trials n = 30. By using the normal approximation to binomial distribution, compute the

probability of getting 5 successes.

(6 marks)
The time spent waiting between events is often modeled using the exponential
distribution. For example, suppose that an average of 30 customers per hour arrive at

a store and the time between arrivals is exponentially distributed.

i) On average, determine how many minutes elapse between two successive arrivals.
(2 marks)

i) After a customer arrives, calculate the probability that it takes less than one minute
for the next customer to arrive.

(3 marks)

iii) After a customer arrives, calculate the probability that it takes more than five minutes

for the next customer to arrive.

(4 marks)

END OF EXAMINATION PAPER
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