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1. A biologist is studying horses.
The biologist records the height, #cm, and the weight, wkg, of 8 horses.

The table below shows the biologist’s results.

Height 140 145 150 157 138 140 148 142

Weight 500 521 539 554 492 497 532 525
[You may use 2= 1160 X w=4160 X hw=604135 X w’=2166600 S,, = 286]

(a) Calculate the value of S, "and the value of S

3)
(b) Calculate the value of the product moment correlation coefficient between 4 and w
2
(c) Show that the equation of the regression line of w on 4 can be written as
w=146.0+3.27h
where the values of the intercept and gradient are given to 3 significant figures.
3
(d) Give an interpretation, in context, of the gradient of the regression line.
1)
Using the equation of the regression line in part (c), estimate the weight of a horse with
a height of
(e) (1) 153cm
(i) 170cm
(2)
(f) State, giving a reason, which of the two estimates found in part (¢) would give the
more reliable estimate.
1)
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Question 1 continued
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Question 1 continued

(Total for Question 1 is 12 marks)
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2. The weights, to the nearest kilogram, of 35 rugby players from club A are summarised
in the stem and leaf diagram below.

Weight (kg) Totals  Key: 7| 2 represents 72 kg
7 12 (1)
8 4 9 ()
9 0 01 1 5 5 5 6 7 )
10010 0 4 4 5 5 7 8 9 9 (10)
m{r 1 2 2 2 25 (7)
12 10 2 4 6 7 (5)
13 19 (1)

(a) Find the lower quartile and the upper quartile of the weights of these rugby players.

An outlier is defined as an observation that is

greater than Q, + 1.5 x (Q, -~ Q,) or lessthan Q —1.5x(Q,-Q))
(b) Show that there is only one outlier for these data.
Figure 1 on page 7 shows a box plot for the weights of rugby players from club B
(c) On the same grid, draw a box plot to represent the weights of rugby players from

club A

(d) Describe and interpret the skew of the distribution for club B, shown in Figure 1

P 8 4 8 4 2 A 0 6 2 8

(2)
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Turn over for a spare grid if you need to redraw your box plot.
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Question 2 continued
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Question 2 continued
Only use this grid if you need to redraw your box plot.
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3. A fair 6-sided die is rolled.

The random variable Y represents the score on the uppermost face.

(a) Write down the probability function of Y

(b) State the name of the distribution of ¥

(c) Find E(4Y + 3)

(2
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Question 3 continued

(Total for Question 3 is 6 marks)
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4. A discrete random variable X has the probability distribution given in the table below,
where a and b are constants.

X -1 0 1 2 3

P(X =x) 0.05 0.1 a b 0.35

Given that E(X)=1.8

(a) find the value of a and the value of b

3)
(b) Specify the cumulative distribution function F(x) for x=-1,0, 1,2 and 3

(2)
(¢) Find PRX < 1)

1)
(d) Find Var(5 - 3X)

You must show your working.
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Question 4 continued
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(Total for Question 4 is 10 marks)
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5. The weights, x grams, of 300 medium-sized apples are summarised in the table below.

Weight Frequency
105 <x < 115 28
115 <x <125 42
125 <x < 130 75
130 < x < 140 63
140 < x < 150 52
150 <x < 170 40

A histogram is drawn (not shown) to represent these data.
The bar that represents the class 125 < x < 130 is 1.8cm wide and 12 cm high.

(a) Calculate the width and the height of the bar that represents the class 150 < x < 170

3)
(b) Use linear interpolation to estimate the median of x
Give your answer to one decimal place.
(2)
The weights, w grams, of 300 large apples are coded using y = v _2200
These coded data are summarised by
>y = 6000 > =150000
(c) Calculate
(i) the mean of w
(2)
(i1) the variance of w
3)
L
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Question 5 continued
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6. The Venn diagram, where x, y and z are probabilities, represents the events A, B and C
and their associated probabilities.

arn

Given that the events 4 and B are independent,

(a) find the value of x

U/
SO
Z
o,
e
b 5
58, A
=
= %

3)
Given also that P(B|C') = %
(b) find the value of z
(2)
(c) Hence find the value of y
(2)
(d) Find
(i) P((BUC) N 4)
(ii) P((4 U B)NC)
(2)
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7. The wingspans, Wmm, of Speckled Wood butterflies are normally distributed, 2\
with W ~N(51, 1.7%) s
A Speckled Wood butterfly is selected at random. SO
2z
(a) Use standardisation to find the probability that this butterfly has a wingspan between : 3\
48.45mm and 54.40 mm. =
o= o ool
3) o
m\
Given that this butterfly has a wingspan between 48.45 mm and 54.40 mm, o
35
(b) find the probability that the wingspan of this butterfly is greater than 53.55 mm. : é\
You must show your working. e
3) 2
The wingspans, Xmm, of Large White butterflies are also normally distributed,
with X ~ N(g, 0°) S
Given that P(X < 64.58) = 0.30 and P(X > 69.46) = 0.10
(¢) calculate the value of i and the value of
You must show your working.
“)
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Question 7 continued
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8.

When Paul goes to work, he travels by car or by bicycle or he walks.
» the probability that he travels by car is %

» the probability that he travels by bicycle is %

+ the probability that he walks is %

Given that Paul

+ travels by car, the probability that he is late is %

» travels by bicycle, the probability that he is late is %

» walks, the probability that he is late is 2—10

2
(a) Show that on any day that Paul goes to work, the probability that he is late is 5

(1)

Given that Paul is late on a day that he goes to work,

(b) show that the probability that he travels to work by car is %
(2)

(c) Hence complete the tree diagram on page 28, to represent the given information.
)
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Question 8 continued
3 Car
4
Lae < Bicycle
................ Walk
Car
Ei)et ................ Bicycle
AAAAAAAAAAAAAAAA Walk
(Total for Question 8 is 7 marks)
- TOTAL FOR PAPER IS 75 MARKS )
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