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Question 1

[Maximum mark: 15]

A large company surveyed 160 of its employees to find out how much time they spend
traveling to work on a given day. The results of the survey are shown in the following
cumulative frequency diagram.
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(a) Find the median number of minutes spent traveling to work.

(b) Find the number of employees whose travelling time is within 15 minutes of the median.

Only 10% of the employees spent more than & minutes traveling to work.
(c) Find the value of k.

The results of the survey can also be displayed on the following box-and-whisker diagram.
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(d) Write down the value of b.
(e) (i) Find the value of a.
(i) Hence, find the interquartile range.
Travelling times of less than p minutes are considered outliers.

(f)  Find the value of p.

Question 2

[Maximum mark: 5]

Let 4 and B be events such that P(4)=0.5,P(B)=0.4 and P(4 U B)=0.6.
Find P(4 | B).
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Question 3
[Maximum mark: 16]

A biased four-sided die, A, is rolled. Let X be the score obtained when die A is rolled. The
probability distribution for X is given in the following table.

X 1 2 3 4
_ 1
P(X=x) p p J4 g2
(a) Find the value of p. [2]
(b) Hence, find the value of E(X). [2]

A second biased four-sided die, B, is rolled. Let ¥ be the score obtained when die B is rolled.
The probability distribution for Y is given in the following table.

y 1 2 3 -

P(Y=y) q g q ¥

(c) (i) State the range of possible values of r.
(i)  Hence, find the range of possible values of g. [3]
(d) Hence, find the range of possible values for E(Y). [3]

Agnes and Barbara play a game using these dice. Agnes rolls die A once and Barbara rolls

1
die B once. The probability that Agnes’ score is less than Barbara's score is 5 :

(e) Find the value of E(Y). [6]



Question 4

[Maximum mark: 5]

A research student weighed lizard eggs in grams and recorded the results. The following
box and whisker diagram shows a summary of the results where L and U are the lower
and upper quartiles respectively.

diagram not to scale
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The interquartile range is 20 grams and there are no outliers in the results.
(@) Find the minimum possible value of U. [3]

(b) Hence, find the minimum possible value of L. [2]



Question 5
[Maximum mark: 14]

A large school has students from Year 6 to Year 12.
A group of 80 students in Year 12 were randomly selected and surveyed to find out how
many hours per week they each spend doing homework. Their results are represented by

the following cumulative frequency graph.
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(a) Find the median number of hours per week these Year 12 students spend
doing homework. [2]

(b) Given that 10% of these Year 12 students spend more than & hours per week doing
homewaork, find the value of %. [3]

This same information is represented by the following table.

Homs(EEt | o ey T<hs<15 | 15<h<21 | 21<h<24
doing homework
Frequency 4 p 16 q
(¢) Find the value of p and the value of ¢g. [4]

There are 320 students in Year 12 at this school.

(d) Estimate the number of Year 12 students that spend more than 15 hours each week
doing homework. [3]

(e) (i) Explain why this sampling method might not provide an accurate representation
of the amount of time all of the students in the school spend doing homework.

(i)  Suggest a more appropriate sampling method. [2]

Question 6
[Maximum mark: 5]

Box 1 contains 5 red balls and 2 white balls.
Box 2 contains 4 red balls and 3 white balls.

(@) Aboxischosen at random and a ball is drawn. Find the probability that the ball is red. [3]
Let A be the event that “box 1 is chosen” and let R be the event that “a red ball is drawn”.

(b) Determine whether events A4 and R are independent. 2]



Question 7
[Maximum mark: 7]

A survey at a swimming pool is given to one adult in each family. The age of the
adult, a years old, and of their eldest child, ¢ years old, are recorded.

The ages of the eldest child are summarized in the following box and whisker diagram.
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(@) Find the largest value of ¢ that would not be considered an outlier. [3]

The regression lineof a on ¢ is a =%c+20. The regression line of c on a is ¢ =%a—9 .
(b) (i) One of the adults surveyed is 42 years old. Estimate the age of their eldest child.

(i)  Find the mean age of all the adults surveyed. [4]



Question 8
[Maximum mark: 16]
A biased four-sided die with faces labelled 1, 2, 3 and 4 is rolled and the result recorded.

Let X be the result obtained when the die is rolled. The probability distribution for X" is given
in the following table where p and ¢ are constants.

x 1 2 3 4
P(X=x) P 0.3 q 0.1

For this probability distribution, it is known that E(X) =2.

(a) Showthat p=0.4 and g=0.2. [5]
(b) Find P(X >2). 2]
Nicky plays a game with this four-sided die. In this game she is allowed a maximum of five

rolls. Her score is calculated by adding the results of each roll. Nicky wins the game if her

score is at least ten.

After three rolls of the die, Nicky has a score of four.

(¢) Assuming that rolls of the die are independent, find the probability that Nicky wins
the game. [5]

David has two pairs of unbiased four-sided dice, a yellow pair and a red pair.

Both yellow dice have faces labelled 1,2, 3 and 4. Let S represent the sum obtained by
rolling the two yellow dice. The probability distribution for S is shown below.

s 2 3 4 S 6 7 8

l a 4 3 2 1
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The first red die has faces labelled 1,2, 2 and 3. The second red die has faces

labelled 1, @, a and b, where a<b and a, b € Z". The probability distribution for the sum
obtained by rolling the red pair is the same as the distribution for the sum obtained by rolling
the yellow pair.

(d) Determine the value of b. 2]

(e) Find the value of «, providing evidence for your answer. [2]



Question 9

[Maximum mark: 6]

Events 4 and B are such that P(4)=0.3 and P(B)=0.8.

(@) Determine the value of P(4 "~ B) in the case where the events 4 and B are independent. [1]
(b) Determine the minimum possible value of P(4B). [3]

(c) Determine the maximum possible value of P(4B), justifying your answer. 2]





