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« The acceleration due to gravity is denoted by gms. Unless otherwise instructed, when a
numerical value is needed, use g = 9.8.
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Answer all the questions.

1 The table below shows the typical stopping distances d metres for a particular car travelling at v miles per
hour.

v 20 30 40 50 60 70
d 13 24 36 52 72 94

(i) State each of the following words that describe the variable v.

Independent  Dependent  Controlled  Response
[1]

(ii) Calculate the equation of the regression line of d on v. [2]

(iif) Usethe equation found in part (ii) to estimate the typical stopping distance when this car is travelling
at 45 miles per hour. [1]

It is given that the product moment correlation coefficient for the dataiis 0.990 correct to three significant
figures.

(iv) Explain whether your estimate found in part (iii) isreliable. [2]
2 The mass Jkg of abag of randomly chosen Jersey potatoesis anormally distributed random variable with
mean 1.00 and standard deviation 0.06. The mass K kg of abag of randomly chosen King Edward potatoes

is an independent normally distributed random variable with mean 0.80 and standard deviation 0.04.

(i) Find the probability that the total mass of 6 bags of Jersey potatoes and 8 bags of King Edward
potatoesis greater than 12.70kg. [3]

(if) Find the probability that the mass of one bag of King Edward potatoes is more than 75% of the mass

of one bag of Jersey potatoes. [3]

3 A gameisplayed asfollows. A fair six-sided dice is thrown once. If the score obtained is even, the amount
of money, in £, that the contestant winsis half the score on the dice, otherwise it is twice the score on the
dice.

(i) Find the probability distribution of the amount of money won by the contestant. [3]

(ii) The contestant pays £5 for every time the dice is thrown.
Find the standard deviation of the loss made by the contestant in 120 throws of the dice. [5]
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4 A psychologist investigated the scores of pairs of twins on an aptitude test.
Seven pairs of twins were chosen randomly, and the scores are given in the following table.

Elder twin 65 37 60 79 39 40 88
Y ounger twin 58 39 61 62 50 26 84

(i) Carry out an appropriate Wilcoxon test at the 10% significance level to investigate whether thereis
evidence of adifferencein test scores between the elder and the younger of a pair of twins. [6]

(ii) Explain the advantage in this case of a Wilcoxon test over asign test. [1]

5 The number of goals scored by the home team in arandomly chosen hockey match is denoted by X.

(i) Inorder for X to be modelled by a Poisson distribution it is assumed that goals scored are random
events. State two other conditions needed for X to be modelled by a Poisson distribution in this
context. 2]

Assume now that X can be modelled by the distribution Po(1.9).

(i) (a) Write down an expression for P(X =r). [1]
(b) Hencefind P(X =3). [1]

(iii) Assume also that the number of goals scored by the away team in arandomly chosen hockey match
has an independent Poisson distribution with mean A between 1.31 and 1.32. Find an estimate for the
probability that more than 3 goals are scored altogether in arandomly chosen match. [4]

6 A bag contains 3 green counters, 3 blue counters and w white counters. Counters are selected at random,
one at atime, with replacement, until awhite counter is drawn.
The total number of counters selected, including the white counter, is denoted by X.

(i) Inthecasewhenw =2,

(a) write down the distribution of X, [1]
(b) find P(3<X<7). [2]
(i) Inthe case when E(X) =2, determine the value of w. [2]

(iii) Inthe casewhenw =2 and X = 6, find the probability that the first five counters drawn aternate in
colour. [2]
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Sweet pea plants grown using a standard plant food have a mean height of 1.6 m. A new plant food is used
for arandom sample of 49 randomly chosen plants and the heights, x metres, of this sample can be
summarised by the following.
n=49
XX =74.48

»x? =120.8896

Test, at the 5% significance level, whether, when the new plant food is used, the mean height of sweet pea
plantsislessthan 1.6 m. [9]

A continuous random variable X has probability density function given by

—0.8x
£(x) = 0.8e x>0,
0 x<0.

(i) Find the mean and variance of X. [4]

The lifetime of a certain organism is thought to have the same distribution as X. The lifetimesin days of a
random sample of 60 specimens of the organism were found. The observed frequencies, together with the
expected frequencies correct to 3 decimal places, are given in the table.

Range 0<x<1 | 1<x<?2 2<x<3 | 3<x<4 X=>4

Observed 24 22 10 3 1

Expected 33.040 14.846 6.671 2.997 2.446
(if) Show how the expected frequency for 1< x< 2 is obtained. [4]
(iii) Carry out agoodness of fit test at the 5% significance level. [7]

The continuous random variable X has cumulative distribution function given by

(i) Therandom variable Yisdefinedby Y =

(i) Show that E(Y) isnot defined.

0 x<0,
F(x)=<ix* 0<x<4,
1 x> 4.

X2’

END OF QUESTION PAPER

Find the cumulative distribution function of Y.

(3]

[4]
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