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® Use black ink or ball-point pen.
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Information
® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
® There are 7 questions in this question paper. The total mark for this paper is 75.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.
® Try to answer every question.

® Check your answers if you have time at the end.
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Answer ALL questions. Write your answers in the spaces provided.

1. The three independent random variables 4, B and C each have a continuous uniform
distribution over the interval [0, 5].

(a) Find the probability that 4, B and C are all greater than 3

The random variable Y represents the maximum value of 4, B and C.

The cumulative distribution function of Y is

0 y<0
y3
Fy)=41— 0 ypy<5
) 175 y
1 y>5

(b) Using algebraic integration, show that Var (Y) = 0.9375

(c) Find the mode of Y, giving a reason for your answer.

(d) Describe the skewness of the distribution of Y. Give a reason for your answer.

(e) Find the value of &k such that P(k < Y < 2k) = 0.189
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2. A researcher claims that, at a river bend, the water gradually gets deeper as the distance
from the inner bank increases. He measures the distance from the inner bank, 5 cm, and

the depth of a river, scm, at 7 positions. The results are shown in the table below.

Position A B C D E F

Distance from
inner bank 5cm

Depth scm 60 75 85 76 110 120

100 200 300 400 500 600

. . .6
The Spearman’s rank correlation coefficient between b and s is -

(a) Stating your hypotheses clearly, test whether or not the data provides support for the

researcher’s claim. Use a 1% level of significance.

(b) Without re-calculating the correlation coefficient, explain how the Spearman’s rank

correlation coefficient would change if

(1) the depth for G is 109 instead of 104

(i1) an extra value H with distance from the inner bank of 800 cm and depth 130cm

1s included.

The researcher decided to collect extra data and found that there were now many tied ranks.

(c) Describe how you would find the correlation with many tied ranks.
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3. A nutritionist studied the levels of cholesterol, X mg/cm?, of male students at a large
college. She assumed that X was distributed N(x, 0%) and examined a random sample
of 25 male students. Using this sample she obtained unbiased estimates of x and o2 as ji
and 62

A 95% confidence interval for ¢ was found to be (1.128, 2.232)

(a) Show that 6% = 1.79 (correct to 3 significant figures)

(b) Obtain a 95% confidence interval for o2
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4. The times, x seconds, taken by the competitors in the 100 m freestyle events at a school
swimming gala are recorded. The following statistics are obtained from the data.

No. of competitors Sample mean x dx?
Girls 8 83.1 55746
Boys 7 88.9 56130

Following the gala, a mother claims that girls are faster swimmers than boys. Assuming that the
times taken by the competitors are two independent random samples from normal distributions,

(a) test, at the 10% level of significance, whether or not the variances of the two
distributions are the same. State your hypotheses clearly.

(b) Stating your hypotheses clearly, test the mother’s claim. Use a 5% level of significance.
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5. Scaffolding poles come in two sizes, long and short. The length L of a long pole has the
normal distribution N(19.6, 0.6%). The length S of a short pole has the normal distribution
N(4.8, 0.3%). The random variables L and S are independent.

A long pole and a short pole are selected at random.

(a) Find the probability that the length of the long pole is more than 4 times the length of
the short pole. Show your working clearly.

Four short poles are selected at random and placed end to end in a row. The random
variable T represents the length of the row.

(b) Find the distribution of 7.

(c) Find P(L - T| < 0.2)
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6. A random sample of 10 female pigs was taken. The number of piglets, x, born to each female
pig and their average weight at birth, mkg, was recorded. The results were as follows:

Number of piglets, x 4 5 6 7 8 9 10 11 12 13

Average weight at

birth, m kg 1.50 1 1.20 | 1.40 1.40 | 1.23 1 130 | 1.20  1.15 | 1.25 1.15

(Youmayuse S =825 and S = 0.12756 and S_ = —2.29)

(a) Find the equation of the regression line of m on x in the form m = a + bx as a model
for these results.

(b) Show that the residual sum of squares (RSS) is 0.064 to 3 decimal places.

(c) Calculate the residual values.

(d) Write down the outlier.

(e) (1) Comment on the validity of ignoring this outlier.
(i) Ignoring the outlier, produce another model.
(ii1) Use this model to estimate the average weight at birth if x = 15

(iv) Comment, giving a reason, on the reliability of your estimate.
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Over a period of time, researchers took 10 blood samples from one patient with a blood
disease. For each sample, they measured the levels of serum magnesium, s mg/dl, in the
blood and the corresponding level of the disease protein, dmg/dl. One of the researchers
coded the data for each sample using x = 10s and y = 10(d — 9) but spilt ink over his work.

The following summary statistics and unfinished scatter diagram are the only remaining
information.

Yd? = 1081.74 S, = 59.524

and

Sy = 64 S =26589
y

% X
xX x
X
dmg/d] X
X
X
X
0 >
0
smg/dl

(a) Use the formula for S_ to show that S = 26.589

(b) Find the value of the product moment correlation coefficient between s and d.

(c) With reference to the unfinished scatter diagram, comment on your result in part (b).
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(Total for Question 7 is 8 marks)

TOTAL FOR PAPER IS 75 MARKS
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