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1. The discrete random variable X takes the values —1, 2, 3, 4 and 7 only.
Given that

8—x
k

PX=x) = forx=-1,2,3,4and 7

find the value of E(X)
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In a school canteen, students can choose from a main course of meat (M), fish (F') or
vegetarian (V). They can then choose a drink of either water (W) or juice (J).

The partially completed tree diagram, where p and ¢ are probabilities, shows the
probabilities of these choices for a randomly selected student.

Main course Drink
4 Water
Meat
o400 -~ fuice
035 q Water
Fish
Juice
............ 0.40 Water
Vegetarian
Juice

(a) Complete the tree diagram, giving your answers in terms of p and ¢ where appropriate.

2

(b) Find an expression, in terms of p and ¢, for the probability that a randomly selected
student chooses water to drink.

1)

The events “choosing a vegetarian main course” and ‘“choosing water to drink” are
independent.

(c) Find a linear equation in terms of p and g.

2
A student who has chosen juice to drink is selected at random. The probability that they

. . .7
chose fish for their main course is 3—0

(d) Find the value of p and the value of g.
C))

The canteen manager claims that students who choose water to drink are most likely to
choose a fish main course.

(e) State, showing your working clearly, whether or not the manager’s claim is correct.

3)
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3. The distance achieved in a long jump competition by students at a school is normally
distributed with mean 3.8 metres and standard deviation 0.9 metres.
Students who achieve a distance greater than 4.3 metres receive a medal.
(a) Find the proportion of students who receive medals.
3)
The school wishes to give a certificate of achievement or a medal to the 80% of students
who achieve a distance of at least d metres.
(b) Find the value of d.
(©))
. 1 . . .
Of those who received medals, the 3 who jump the furthest will receive gold medals.
(c) Find the shortest distance, g metres, that must be achieved to receive a gold medal.
“)
A journalist from the local newspaper interviews a randomly selected group
of 3 medal winners.
(d) Find the exact probability that there is at least one gold medal winner in the group.
3
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4. A group of students took some tests. A teacher is analysing the average mark for each
student. Each student obtained a different average mark.
For these average marks, the lower quartile is 24, the median is 30 and the interquartile
range (IQR) is 10
The three lowest average marks are 8, 10 and 15.5 and the three highest average marks are
45, 52.5 and 56
The teacher defines an outlier to be a value that is either
more than 1.5 x IQR below the lower quartile or
more than 1.5 x IQR above the upper quartile
(a) Determine any outliers in these data.
C))
(b) On the grid below draw a box plot for these data, indicating clearly any outliers.
3
| | | | | | |
0 10 20 30 40 50 60
Marks
(c) Use the quartiles to describe the skewness of these data.
Give a reason for your answer.
(2)
Two more students also took the tests. Their average marks, which were both less than
45, are added to the data and the box plot redrawn.
The median and the upper quartile are the same but the lower quartile is now 26
(d) Redraw the box plot on the grid below.
3
| | | | | | |
0 10 20 30 40 50 60
Marks
(e) Give ranges of values within which each of these students’ average marks must lie.
2
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Question 4 continued

Turn over for spare grids if you need to redraw your answer for part (b) or part (d).
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5. A large company rents shops in different parts of the country. A random sample of
10 shops was taken and the floor area, x in 10m?, and the annual rent, y in thousands of
dollars, were recorded.
The data are summarised by the following statistics
Y x=900 Y x*=84818 D y=183 Y )?=3434
and the regression line of y on x has equation y = 6.066 + 0.136x
(a) Use the regression line to estimate the annual rent in dollars for a shop with a floor
area of 800 m?
(2)
(b) Find S, and S_
3)
(¢) Find the product moment correlation coefficient between y and x.
“4)
An 11th shop is added to the sample. The floor area is 900 m* and the annual rent is
15000 dollars.
(d) Use the formula S = Z(x —X)(y — ¥) to show that the value of S,, for the 11 shops
will be the same as it was for the original 10 shops.
(2)
(e) Find the new equation of the regression line of y on x for the 11 shops.
3
The company is considering renting a larger shop with area of 3000 m?
(f) Comment on the suitability of using the new regression line to estimate the annual
rent. Give a reason for your answer.
¢y
16
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6. The random variable 4 represents the score when a spinner is spun. The probability
distribution for A4 is given in the following table.
a 1 4 5 7
P(4 = a) 0.40 0.20 0.25 0.15

(a) Show that E(4) = 3.5

(2)
(b) Find Var(4)

3)
The random variable B represents the score on a 4-sided die. The probability distribution
for B is given in the following table where £ is a positive integer.

b 1 3 4 k
P(B = b) 0.25 0.25 0.25 0.25

(¢) Write down the name of the probability distribution of B.

1)
(d) Given that E(B) = E(4) state, giving a reason, the value of .

1)
The random variable X ~ N(y, ?)
Sam and Tim are playing a game with the spinner and the die.
They each spin the spinner once to obtain their value of 4 and each roll the die once to
obtain their value of B.
Their value of A4 is taken as their value of 1 and their value of B is taken as their value of o.
The person with the larger value of P(X > 3.5) is the winner.
(e) Given that Sam obtained values of ¢ =4 and b =3 and Tim obtained b =4

find, giving a reason, the probability that Tim wins.

(2)
(f) Find the largest value of P(X > 3.5) achievable in this game.

“)
(g) Find the probability of achieving this value.

(2)

20
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