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1: The discrete random variable X has probability distribution

P(X=x)

0.3

0.2

0.35

0.15

(a) Find F(3.5)

(b) Find PGX -3 < X +2)

(c) Find E(X)

(d) Show that Var(X)=1.1275

(e) Find Var(5 — 2X)
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(
2: Students in class 4 and class B sit a statistics test.
There are 24 students in class 4 and 30 students in class B
The marks, x, for students in each class are summarised in the table below.
n X z x?
Class A 24 47 66876
Class B 30 b 73826
The two classes are combined into one group of 54 students.
The mean mark for all 54 students is 45
(a) Show that h=43.4
(2)
(b) Find the standard deviation of the marks for all 54 students.
(2)
Following moderation, each student in class B has their mark increased by 2
(c) Without further calculations state, giving a reason in each case, the effect this will
have on
(i) the variance of the marks for class B
(i1) the mean mark for all 54 students
(ii1) the standard deviation of the marks for all 54 students.
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3: Statistical models are a cheap and quick way to make predictions about
real-world situations.

(a) Give one other reason why statistical models are used.

Madison wants to develop a model to describe the relationship between the average
daily temperature, ¢ °C, and a household’s daily gas consumption, d m’, in winter.

Madison takes a random sample of 12 days in winter and codes the daily gas
consumption so that w = 11.5d

These data are summarised as follows

(1)

S, =2643 8, =-91.55 > w=33925 > =91 > w =1003645

(b) Show that S =445.57 to 2 decimal places.

(c) Find the value of S, and the value of S,

(d) Find the product moment correlation coefficient between d and ¢

(e) Give an interpretation, in context, of your product moment correlation coefficient.

(f) Show that the equation of the regression line of w on ¢ is

w=-3.46t+ 30.9

where the values of the intercept and the gradient are given to 3 significant figures.

(g) Write down an equation of the regression line of d on ¢

(h) Using your equation in part (g)
(1) estimate the daily gas consumption in winter when the temperature is 2 °C

(i) interpret the effect an increase of 1°C in average daily temperature is expected
to have on the daily gas consumption in winter.
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4: Two events C and D are such that
P(Cu D)=0.59 P(D)=0.45 P(C|D)=0.2
Find the value of

(a) P(C A D)

(b) P(C)
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5: The following grouped frequency distribution summarises the speeds in km/h that a
random sample of 225 cars were doing on a road.

Speed (xkm/h) | Number of cars

20<x <25 54
25 <x <30 90
30 <x <40 60
40 <x <55 15
55<x <70 6

A histogram is drawn to represent these data.
The height of the tallest bar is 10cm.

(a) Calculate the height of the second tallest bar.
3)

(b) Estimate how many of the 225 cars were doing a speed between 35km/h and 57 km/h.
You must show your working clearly.

(2)
(c) Use linear interpolation to estimate the median speed in km/h for the 225 cars.
(2)
The lower quartile for these data is 25.14km/h to 4 significant figures.
(d) Find an estimate for
(1) the upper quartile,
(i1) the interquartile range.
“4)
(e) Describe, giving a reason, the skewness of these data.
2
Ali suggests that a normal distribution is a suitable model for the speed that cars were
doing on this road.
(f) With reference to your answer in part (e), comment on Ali’s suggestion, giving a
reason for your answer.
(1)
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Question 5 continued
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6: A company produces small bags of flour and large bags of flour.

The weight, X grams, of flour in a small bag is normally distributed with mean 502 and
standard deviation 3

One of these small bags of flour is selected at random.

(a) (1) Using standardisation find P(X > 508)

2
(i1)) Hence, find P(496 < X < 508)
2
A random sample of 4 small bags of flour is taken.
(b) Find the probability that exactly 2 of these small bags each contain more than
508 grams of flour.
3)
The weight, Y grams, of flour in a large bag is normally distributed with mean 1024 and
standard deviation ¢
The 85th percentile for the weight of flour in a large bag is 1038.51 to 2 decimal places.
(c) Show that ¢ = 14 to the nearest gram.
09
Given that P(X > k) = P(Y < 2k) = p, where k and p are constants,
(d) (1) find the value of k
(i) find the value of p
6))
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Question 6 continued
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Question 6 continued
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7: Riley has a bag containing 3 white beads and 6 yellow beads only.
Two beads are selected at random from the bag, one at a time without replacement.

(a) Complete the tree diagram on page 21

(b) Find the probability that exactly one of the beads selected is yellow.
Show your working.

(c) Find the probability that at least one of the beads selected is white.

Given that at least one of the beads selected is white,

(d) find the probability that both of the beads selected are white.

Riley adds some beads to the bag so it contains a total of n beads. The beads are either
red or yellow or white such that

number of red beads : number of yellow beads : number of white beads =4:3:1

Four beads are selected at random from the bag, one at a time without replacement.
The probability of getting 2 red beads, followed by a yellow bead, followed by a

white bead is ——

(e) Show that n satisfies the equation
21’ +bn+c=0

where b and ¢ are integers to be found.
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Question 7 continued

1st bead

White

Yellow

2nd bead

White

Yellow

White

Yellow

.
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 13 marks)

TOTAL FOR PAPER IS 75 MARKS
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