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INSTRUCTIONS TO CANDIDATES
Full marks may be obtamed for answers to ALL questlons :

All queshons carry equal marks

You are reminded of the necessity for good English and orderly presentation in your answers,

Mathematical formu!ae and tables pub!;shed by the GCE Board are allowed.

In calculations, you are advised to show all the steps in your working, giving you:r answer at each stage.
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The times taken by a group of students to complete a test are shown in the table below.

[ Time, in minutes 15219 520224 7| 25520 30-34 35-39
Number of students 2 5 12 8 3

Calculate gwmg the answers in two decimal places,

(a) the mean .
(b) the standard deviation of the time used by the students to complete the test - 8 marks

The followmg day, the same test was administered to an independent group-of 20 students in another school. The-

. mean and standard deviation of the time taken by this second group of students to complete the test were obtained

as 28.20 minutes and 6.00 minutes reSpeetwely

Obtain, gwmg the answers m two decimal places, ; .

§ (c) the mean

~(d) the standard dewatxon of the ume taken by the two groups of students to complete the test 5 oiarks

(1) Two cvénts Aand B are: such that P(A) ";_.- P(B) == and P(A U B) -

- (a) Show that. A and B are mdependent W L A i
(b) Calculate the values of P(A/B) and P(B/A) : S \' s g o 6 marks

s '(11) A trader recelves merohandlse from two supphers, Andrew and Bemard w1th 60% bemg supplied by

: Andrew It has been obscrved that 30% of the merchandise supplled by Andrew and 20% of the
; merchandlse supphed by Bernard are always of doubtﬁﬂ quahty :
(c) Draw a free dlagram to 111ust1'ate t.hls mformanon ' : ;
(d) The trader places an o.rder for 10000 preces of merehandlse Estlmate the number of pxeces that are

expected to be of doubtful quahty S
(e) Find the probablhty that a doubtful quahty pleoe reoewed was supphed by Bemard

7 marks

The probablhty densny functlon of a contmuous random vanable X f(x) is deﬁned by

(2 x) 0 < x < 2
05 el_s_ewhere_ o

5 '-'f(x).. = {

: Find the value of the constant k.
Calculate the mean and vanance of X.

Show that the 80th pereentlle of X e, satlsﬁes the equation 583 = 1Se + 16 = 0 - "(_3,'7, 3) marks
(i) Arandom varlable X has a probability mass function defined by ' : s :
; c(x+1),x—0123 B
f(x) = /
: g VB otherwise.
(a) Determine the value of the constant c.

(b) Fmd the mean and variance of X. '7 marks

(i) In the first trial of an expenment the probability of success is ;5-

In the second tnal the probability of success wxll be = zf the ﬁrst tnal was suceessful but it wﬂl ‘be »3f thc

ﬁrst trial was not successful

If Y is defined as “the number of successes ’, show that Y is a random variable. . 6 marks
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5. (i) A poultry farmer usually transports her chickens {o the market in boxes with each box containing 10 chickens.
The independent probability that & chicken will dic from a box before reaching the market is %
A box of chickens is to be taken to the market,
(a) Find the probability that exactly 8 chickens will reach the market alive.

Two boxes of chickens are to be taken to the market.
(b) Find the probability that exactly 2 chickens will die before the consignment gets to the market, 7 marks

(1) Averagely, 2 vehicles arrive a check point every 5 minutcs.
Find the probability that on a certain day,
(c) exactly 3 vehicles will arrive the check point between 7:50am and 8:00am
(d) at least 4 vehicles will be checked between 8: 15pm and 8:30pm 6 marks

6. (i) The lifetimes of a certain brand of Christmas bulbs are normally distributed with mean 1512 hours and
standard deviation @ hours. Given that 20% of these bulbs have lifetimes excecding 1600 hours, calculate o,
giving your answer correct to the nearest hour. 4 marks

(1) A machine delivers flour into bags whose contents have a labeled mass of 25 kg. The mass of flour delivered by

the machine is known to be normally distributed with a mean of 25.05 kg and standard deviation of 0.25 kg.
(a) Determine the probability that the mass of flour in a bag exceeds 25 kg,
- (b) Calculate the mass of flour exceeded by exactly 95% of the bags.
A customer buys 40 bags of flour, :
(c) Determine the probability that the mean mass per bag of flour exceeds 25 kg. Ca 9 marks

7. (i) Briefly define the following as used in statistics.
(a) 95% confidence interval
~ (b) Type I error
(c) Type Il error
(d) Critical region 4 marks
(i) The masses of phone components produced by a certain machine are normally distributed with mean 15.4 g
and standard deviation 2.3 g. A component is randomly selected. Find the probability that its mass is
(e) less than 12.56 g
(f) greater than 19.57 g. ' 2 QO _ 4 marks
After the machine has undergone some servicing, a randomly selected 81 phone components produced by
the machine was found to have a mean mass of 15.0 g but the standard deviation did not change.
Does this provide evidence, at the 5% level of significance of a reduction of the mean mass of components
produced by this machine? 5 marks

8. The table below shows the marks obtained by 8 candidates in Mathematics and Physics at a given examination.

Mathematics, x 50 35 60 85 25 6 | 9 40
Physics, y 40 26 44 62 28 30 60 42
a) Calculate the product moment correlation coefficient for this data.
b) Find an equation of the regression line of Physics marks on Mathematics marks.
¢) A candidate was late for more than 30 minutes and so was not allowed to write the Physics paper. Estimate
the marks that this candidate would have scored in Physics if she obtained 58 marks in Mathematics. s

. (9, 2, 2) marks-
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