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1  The score when two fair six-sided dice are thrown is the sum of the two numbers on the upper faces.

(a) Show that the probability that the score is 4 is ﬁ [1]

The two dice are thrown repeatedly until a score of 4 is obtained. The number of throws taken is
denoted by the random variable X.

(b) Find the mean of X. [1]
(¢) Find the probability that a score of 4 is first obtained on the 6th throw. [1]
(d) Find P(X < 8). [2]
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2 (a) Find the number of different arrangements that can be made from the 9 letters of the word
JEWELLERY in which the three Es are together and the two Ls are together. [2]

(b) Find the number of different arrangements that can be made from the 9 letters of the word
JEWELLERY in which the two Ls are not next to each other. [4]
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3 A company produces small boxes of sweets that contain 5 jellies and 3 chocolates. Jemeel chooses
3 sweets at random from a box.

(a) Draw up the probability distribution table for the number of jellies that Jemeel chooses. [4]
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The company also produces large boxes of sweets. For any large box, the probability that it contains
more jellies than chocolates is 0.64. 10 large boxes are chosen at random.

(b) Find the probability that no more than 7 of these boxes contain more jellies than chocolates. [3]
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4  In a music competition, there are 8 pianists, 4 guitarists and 6 violinists. 7 of these musicians will be
selected to go through to the final.
How many different selections of 7 finalists can be made if there must be at least 2 pianists, at least
1 guitarist and more violinists than guitarists? [4]
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5 On Mondays, Rani cooks her evening meal. She has a pizza, a burger or a curry with probabilities
0.35, 0.44, 0.21 respectively. When she cooks a pizza, Rani has some fruit with probability 0.3.
When she cooks a burger, she has some fruit with probability 0.8. When she cooks a curry, she never

has any fruit.

(a) Draw a fully labelled tree diagram to represent this information. [2]
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(b) Find the probability that Rani has some fruit. [2]
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6  The lengths of female snakes of a particular species are normally distributed with mean 54 cm and
standard deviation 6.1 cm.

(a) Find the probability that a randomly chosen female snake of this species has length between
50 cm and 60 cm. [4]
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The lengths of male snakes of this species also have a normal distribution. A scientist measures the
lengths of a random sample of 200 male snakes of this species. He finds that 32 have lengths less than
45 cm and 17 have lengths more than 56 cm.

(b) Find estimates for the mean and standard deviation of the lengths of male snakes of this species.

[5]
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7  The numbers of chocolate bars sold per day in a cinema over a period of 100 days are summarised in
the following table.

Number of chocolate barssold | 1-10 [ 11-15|16-30| 31-50 | 51 -60
Number of days 18 24 30 20 8

(a) Draw a histogram to represent this information. [5]
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(b) What is the greatest possible value of the interquartile range for the data? [2]

(¢) Calculate estimates of the mean and standard deviation of the number of chocolate bars sold.

[4]
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For n values of the variable x, it is given that
Y(x—50)=144 and ZXx=944.
Find the value of n. [3]
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2 Atotal of 500 students were asked which one of four colleges they attended and whether they preferred
soccer or hockey. The numbers of students in each category are shown in the following table.

Soccer | Hockey Total
Amos 54 32 86
Benn 84 72 156
Canton 22 56 78
Devar 120 60 180
Total 280 220 500

(a) Find the probability that a randomly chosen student is at Canton college and prefers hockey.

[1]

(b) Find the probability that a randomly chosen student is at Devar college given that he prefers
soccer. [2]

(¢) One of the students is chosen at random. Determine whether the events ‘the student prefers
hockey’ and ‘the student is at Amos college or Benn college’ are independent, justifying your
answer. [2]
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3  Two machines, A and B, produce metal rods of a certain type. The lengths, in metres, of 19 rods
produced by machine A and 19 rods produced by machine B are shown in the following back-to-back
stem-and-leaf diagram.

A B
21 (1 2 4
7 6 3 012212 4 5 5 6
8 7 4 3 1 1(23/0 2 6 8 9 9
5 5 3 2243 3 4 6
4 3 1 0]25/6

Key: 7 | 22 | 4 means 0.227 m for machine A and 0.224 m for machine B.

(a) Find the median and the interquartile range for machine A. [3]
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It is given that for machine B the median is 0.232 m, the lower quartile is 0.224 m and the upper
quartile is 0.243 m.

(b) Draw box-and-whisker plots for A and B. [3]

(¢) Hence make two comparisons between the lengths of the rods produced by machine A and those
produced by machine B. [2]
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4  Trees in the Redian forest are classified as tall, medium or short, according to their height. The heights
can be modelled by a normal distribution with mean 40 m and standard deviation 12 m. Trees with a
height of less than 25 m are classified as short.

(a) Find the probability that a randomly chosen tree is classified as short. [3]

Of the trees that are classified as tall or medium, one third are tall and two thirds are medium.

(b) Show that the probability that a randomly chosen tree is classified as tall is 0.298, correct to
3 decimal places. [2]
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(c¢) Find the height above which trees are classified as tall. [3]
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5 A fair three-sided spinner has sides numbered 1, 2, 3. A fair five-sided spinner has sides numbered
1, 1, 2, 2, 3. Both spinners are spun once. For each spinner, the number on the side on which it
lands is noted. The random variable X is the larger of the two numbers if they are different, and their
common value if they are the same.

_ _ 7
(a) Show that P(X =3) = {5. [2]
(b) Draw up the probability distribution table for X. [3]
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6 (a) Find the number of different ways in which the 10 letters of the word SUMMERTIME can be
arranged so that there is an E at the beginning and an E at the end. [2]

(b) Find the number of different ways in which the 10 letters of the word SUMMERTIME can be
arranged so that the Es are not together. [4]
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(¢) Four letters are selected from the 10 letters of the word SUMMERTIME. Find the number of
different selections if the four letters include at least one M and exactly one E. [3]
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7  On any given day, the probability that Moena messages her friend Pasha is 0.72.

(a) Find the probability that for a random sample of 12 days Moena messages Pasha on no more
than 9 days. [3]

(b) Moena messages Pasha on 1 January. Find the probability that the next day on which she
messages Pasha is 5 January. [1]
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(¢) Use an approximation to find the probability that in any period of 100 days Moena messages
Pasha on fewer than 64 days. [5]
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1  Juan goes to college each day by any one of car or bus or walking. The probability that he goes by
car is 0.2, the probability that he goes by bus is 0.45 and the probability that he walks is 0.35. When
Juan goes by car, the probability that he arrives early is 0.6. When he goes by bus, the probability
that he arrives early is 0.1. When he walks he always arrives early.

(a) Draw a fully labelled tree diagram to represent this information. [2]

(b) Find the probability that Juan goes to college by car given that he arrives early. [4]
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2 In a certain large college, 22% of students own a car.

(a) 3 students from the college are chosen at random. Find the probability that all 3 students own a
car. [1]

(b) 16 students from the college are chosen at random. Find the probability that the number of these
students who own a car is at least 2 and at most 4. [3]
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3 In a certain town, the time, X hours, for which people watch television in a week has a normal
distribution with mean 15.8 hours and standard deviation 4.2 hours.

(a) Find the probability that a randomly chosen person from this town watches television for less
than 21 hours in a week. [2]
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4 A fair four-sided spinner has edges numbered 1, 2, 2, 3. A fair three-sided spinner has edges numbered
—2, —1, 1. Each spinner is spun and the number on the edge on which it comes to rest is noted. The
random variable X is the sum of the two numbers that have been noted.

(a) Draw up the probability distribution table for X. [3]
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5 A pair of fair coins is thrown repeatedly until a pair of tails is obtained. The random variable X
denotes the number of throws required to obtain a pair of tails.

(a) Find the expected value of X. [1]
(b) Find the probability that exactly 3 throws are required to obtain a pair of tails. [1]
(¢) Find the probability that fewer than 6 throws are required to obtain a pair of tails. [2]
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On a different occasion, a pair of fair coins is thrown 80 times.

(d) Use an approximation to find the probability that a pair of tails is obtained more than 25 times.

[5]
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6  The annual salaries, in thousands of dollars, for 11 employees at each of two companies A and B are
shown below.

Company A | 30 | 32 | 35 | 41 | 41 | 42 | 47 | 49 | 52 | 53 | 64
Company B | 26 | 47 | 30 | 52 | 41 | 38 | 35 | 42 | 49 | 31 | 42

(a) Represent the data by drawing a back-to-back stem-and-leaf diagram with company A on the
left-hand side of the diagram. [4]
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(b) Find the median and the interquartile range of the salaries of the employees in company A. [3]

A new employee joins company B. The mean salary of the 12 employees is now $38 500.

(¢) Find the salary of the new employee. [3]
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(a) Find the number of different possible arrangements of the 9 letters in the word CELESTIAL.
[1]

(b) Find the number of different arrangements of the 9 letters in the word CELESTIAL in which the
first letter is C, the fifth letter is T and the last letter is E. [2]

(¢) Find the probability that a randomly chosen arrangement of the 9 letters in the word CELESTIAL
does not have the two Es together. (4]
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5 letters are selected at random from the 9 letters in the word CELESTIAL.

(d) Find the number of different selections if the 5 letters include at least one E and at most one L.

[3]
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