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1 The circumference of the trunk of a tree depends on its age.

The data in the table show the ages in years (x) and trunk circumferences in centimetres (y) of a
random sample of seven trees of a particular species.

Age (x) 11 13 21 28 34 45 51

Circumference (y) 244 | 321 | 528 | 783 | 79.2 | 102.7 | 121.2

(i) Draw a scatter diagram on graph paper to illustrate these data. [2]
(ii) For these data,
n=7 2x =203 Xy=490.7, 2x2=7297, Xy?=42053.87, 2xy = 174824,

Calculate the equation of the least squares regression line of y on x and plot this line on your
scatter diagram. [6]

(iii) Use your equation to estimate the circumference of the trunk of a tree which is

(A) 25 years old,

(B) 100 years old.

Comment on the reliability of each of these estimates. [4]
(iv) Mark the residuals on your diagram.

Calculate the residual which has the largest absolute value. [3]

2 Jam is packed into jars at a food processing plant. The amount of jam, in grams, packed into a jar
is Normally distributed with mean 460 and variance 25. Any jar containing less than the 454 grams
stated on the label is described as ‘underweight’.

(i) Find the probability that a randomly selected jar will be underweight. [3]
(ii) It is found that 95% of jars contain at least k grams of jam. Find the value of k. [3]

(iii) The jars, selected randomly, are packed in trays of 12. Find the probability that a randomly
selected tray will have no jars that are underweight. (2]

(iv) 1000 trays are supplied to a supermarket.

(A) State the exact distribution of the number of trays which have no jars that are
underweight.

(B) Use a suitable approximating distribution to find the probability that at least 200 of the
1000 trays will have no jars that are underweight. [7]
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A manufacturer produces computer monitor screens in which the picture is composed of 780 000
pixels. On average 1 in 500 000 of these pixels is faulty. Let X represent the number of faulty pixels
in one monitor screen.

(i) State the condition required for X to be binomially distributed. [1]

(i) Explain why a Poisson distribution provides a good approximation for X. State the mean of
this Poisson distribution. [2]

(iii) Hence find the probability that a randomly selected monitor screen has
(A) exactly one faulty pixel,
(B) at least two faulty pixels. [5]

(iv) A retailer orders a batch of five monitor screens from the manufacturer. (The batch may be
regarded as a random sample.)

(A) Find the probability that exactly one of the five monitor screens has at least two faulty
pixels.

(B) Find the probability that there are at most 10 faulty pixels in total in the batch. [4]
(v) The manufacturer wishes to improve quality so that 90% of the monitor screens have no faulty

pixels at all. To what value must the manufacturer reduce the probability of a pixel being
faulty in order to achieve this? [3]
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In a promotional scheme for packets of a new breakfast cereal, free models of famous tennis
players are given away. There are four different tennis players and each packet contains just one
model. It is equally likely that any of the four models is in a given packet.

Simon opens a number of packets at random and stops when he has got the same model twice. Let
X represent the number of packets that Simon opens.

(i) Explain why P(X = 1) = 0 and why P(X = 2) = ;. 2]

The probability distribution of X is shown in the table.

r 1 2 3 4 5

PX=nr | 0| 3|2 |5]|p
(ii) Calculate the value of p. [1]
(iii) Illustrate the probability distribution in a suitable diagram. [2]
(iv) Find the mean and variance of X. [4]

Mary’s favourite tennis player is one of the four who is modelled. She decides to keep opening

packets until she has found a model of this player. Y represents the number of packets that Mary
needs to open.

(v) Show that the probability distribution of Y is given by
P(r=r)=(3)"'x1 forr=1,2,3,... . 2]

(vi) Find the probability that Simon opens at least twice as many packets as Mary. [4]
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