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1 (i) ThelettersA, B, C, D and E are arranged in a straight line.
(@ How many different arrangements are possible? [2]

(b) In how many of these arrangements are the letters A and B next to each other? [3]

(ii) FromthelettersA, B, C, D and E, two different | ettersare selected at random. Find the probability
that these two letters are A and B. [2]

2 A random variable T hasthe distribution Geo(%). Find
(i) P(T =4), (2]
(i) P(T > 4), [2]
(i) E(T). [1]

3 A sample of bivariate data was taken and the results were summarised as follows.

n=5 Ix=24 IxX*=130 Iy=39 Iy =361 Ixy=212

(i) Show that the val ue of the product moment correlation coefficient r is0.855, correct to 3 significant
figures. [2]

(i) Theranksof the datawere found. One student cal culated Spearman’srank correl ation coefficient
r, and found that rg = 0.7. Another student calculated the product moment coefficient, R, of
these ranks. State which one of the following statementsistrue, and explain your answer briefly.

(A) R=0.855

(B) R=0.7

(C) Iltisimpossibleto givethe value of Rwithout carrying out a cal culation using the original
data.

[2]

(iit) All the values of x are now multiplied by ascaling factor of 2. State the new valuesof r and r.

[2]
4 A supermarket has alarge stock of eggs. 40% of the stock are from afirm called Eggzact. 12% of the

stock are brown eggs from Eggzact.

An egg is chosen at random from the stock. Calculate the probability that
(i) thisegg isbrown, given that it is from Eggzact, [2]
(i) thisegg isfrom Eggzact and is not brown. [2]
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5 (i) 20% of peopleinthelarge town of Carnley support the Residents Party. 12 people from Carnley
are selected at random. Out of these 12 people, the number who support the Residents' Party is

denoted by U.

Find

(@ P(U<5), [2]
(b) P(U = 3). [3]

(i) 30% of peoplein Carnley support the Commerce Party. 15 people from Carnley are selected at
random. Out of these 15 people, the number who support the Commerce Party is denoted by V.

Find P(V = 4). [3]

6 The probability distribution for arandom variable Y is shown in the table.

y 1 2 3
PiY=y) | 02 0.3 0.5

(i) Caculate E(Y) and Var(Y). [5]

Another random variable, Z, isindependent of Y. The probability distribution for Z is shown in the
table.

z 1 2 3
PZ=z)| 01 | 025 | 065

Onevalue of Y and one value of Z are chosen at random. Find the probability that
(i) Y+Z=3, [3]
(iii) Yx Ziseven. [3]

7 (i) Andrew plays 10 tennis matches. In each match he either wins or loses.
(a) State, in this context, two conditions needed for a binomial distribution to arise. [2]

(b) Assuming these conditions are satisfied, define avariablein thiscontext which hasabinomial
distribution. [1]

(i) Therandom variable X has the distribution B(21, p), where0O < p < 1.

Given that P(X = 10) = P(X = 9), find the value of p. [5]
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8 Thestem-and-leaf diagram shows the age in completed years of the members of a sports club.

Male Female
8876|1|66677889
76553321(2|1334578899
98443 |3|(23347
5214|018
90 (5|0

Key: 1| 4 | O representsamale aged 41 and afemale aged 40.

(i) Find the median and interquartile range for the males. [3]

(i) The median and interquartile range for the females are 27 and 15 respectively. Make two
comparisons between the ages of the males and the ages of the females. [2]

(iii) The mean age of the males is 30.7 and the mean age of the females is 27.5, each correct to
1 decimal place. Give one advantage of using the median rather than the mean to compare the
ages of the males with the ages of the females. [1]

A record was kept of the number of hours, X, spent by each member at the club in ayear. The results
were summarised by

n=49, X(x-200) =245 X(x— 200)? = 9849.

(iv) Calculate the mean and standard deviation of X. [6]
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It isthought that the pH value of sand (a measure of the sand’s acidity) may affect the extent to which
aparticular species of plant will grow in that sand. A botanist wished to determine whether there was
any correlation between the pH val ue of the sand on certain sand dunes, and the amount of each of two
plant species growing there. She chose random sections of equal area on each of eight sand dunes and
measured the pH values. She then measured the area within each section that was covered by each of
the two species. The results were as follows.

Dune A B C D E F G H
pHvalue,x | 85 | 85| 95| 85|65 | 75| 85| 9.0
Area, ycm?, | SpeciesP | 150 | 150 | 575 | 330 | 45 | 15 | 340 | 330
covered SpeciesQ | 170| 15| 80|230| 75| 25| 0| O

The results for species P can be summarised by
n=8 Ix=665 x*=558.75 Ty=1935 Iy’=711275 Sxy=17082.5.

(i) Giveareason why it might be appropriate to calculate the equation of the regression line of y on
X rather than x on y in this situation. [1]

(ii) Calculate the equation of theregression line of y on x for species P, intheformy = a + bx, giving
the values of a and b correct to 3 significant figures. [4]

(iii) Estimate the value of y for species P on sand where the pH value is 7.0. [2]

The values of the product moment correlation coefficient between x and y for species P and Q are
r. = 0.828and o= 0.0302.

(iv) Describe the relationship between the area covered by species Q and the pH value. [1]

(v) State, with areason, whether the regression line of y on x for species P will provide areliable
estimate of the value of y when the pH valueis

@ 8, [1]
(b) 4. [1]
(vi) Assume that the equation of the regression line of y on x for species Q isalso known. State, with

areason, whether this line will provide areliable estimate of the value of y when the pH value
is8. [1]
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