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1. The number of customer support calls that a company receives during an 7-hour working day is
modelled by the random variable X with distribution Po(32.2).

(a) State two assumptions that are required for the Poisson model to be valid in this context.  [2]

(b) 1. Find the probability that the number of customer support calls received in a randomly cho-
sen 2-hour period is between 4 and 6 inclusive. [3]

ii. Find the probability that, in two randomly chosen 1-hour periods, exactly 1 customer sup-
port call will be received in one of the 1-hour periods, and at least 2 customer support calls
will be received in the other 1-hour period. [4]
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(c) The company can only take a maximum of 230 customer support calls during any 48-hour
period.

Use a suitable approximating distribution to find the probability that, in a randomly chosen 48-
hour period, there will be too many customer support calls for the company to take. (4]
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2. The length in minutes, of chemistry lectures at a certain college has mean y and standard deviation
9.2.

(a) The total length of a random sample of 73 lectures was 4088 minutes.

Calculate a 99% confidence interval for p. [3]

The length, in minutes, of English lectures at the college has mean m and standard deviation s.

(b) Using a random sample of 100 English lectures, a 99% confidence interval for m was found to
have width 4.2 minutes.

Find the value of s. (2]
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3. Each month a beverage company sells X litres of orange juice and Y litres of lemonade, where X and
Y have the independent distributions X ~ N (5000,400%) and ¥ ~ N (4000,3507).

(a) Find the probability that in a randomly chosen month the company sells more orange juice than
lemonade. [5]
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The prices per litre of orange juice and lemonade are $3.00 and $2.50 respectively.

(b) Find the probability that the total sales of orange juice and lemonade in a randomly chosen
month are between $24 000 and $25 550. [5]
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4. (a) Arandom sample of 10 chocolate cakes from a certain baker was taken. Each cake was weighed
and the masses in grams were as follows.

1200 900 1500 1300 800 1000 1700 1400 700 1600

Find unbiased estimates of the population mean and variance. [3]
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(b) The baker claims that the mean mass of chocolate cakes is 1196g. A quality control officer
suspects that the mean mass is actually more than 1196g. In order to test his claim, he weighs a
random sample of 100 chocolate cakes and finds that the total mass is 125 000g.

i. Given that the population standard deviation of the masses is 302g, test at the 5% signifi-
cance level whether the population mean mass is more than 1196g. [5]

The baker argues, "This test is invalid because it uses the normal distribution, but we do not
know whether the masses of the chocolate cakes are normally distributed.’

1. Explain briefly whether this statement is true or not. [1]
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5. In the past the number of visits to a particular website per second has been modelled by a random
variable with distribution Po(0.51). Following an update to the website, it is expected that the mean
number of visits per second will increase. In order to test whether this is the case, the total number of
visits during a randomly chosen 5-second period is noted. You should assume that a Poisson model
is still appropriate.

Given that the total number of visits is 6, carry out the test at the 2.5% significance level. [5]
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The diagram shows the graph of the probability density function, f, of a random variable X which
takes the values between —1 and 4 only.

(a) Given that the graph is symmetrical about the line x = 1.5 and that P(X < 2) = p, find P(1 <
X < 2) in terms of p. [2]

(b) Itis now given that the probability density function shown in the diagram is given by

a—b(x?2—-3x) —-1<x<4,
f<X)={ ( ) L
0 otherwise

where a and b are positive constants.
i. Show that 30a + 5b = 6. [3]
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ii. By substituting a suitable value of x into f(x), find another equation relating @ to b and
hence determine the values of a and b. [3]
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Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question num-
ber(s) must be clearly shown.

This guess paper is provided solely for practice purposes and is not endorsed or affiliated with Cam-
bridge Assessment International Education (CAIE). The content has been independently created and is
intended to aid students in their preparation for GCE A Level Mathematics 9709 examinations. All ma-
terials contained in this guess paper are the intellectual property of SMIYL GCEALevelMaths9709. The
reproduction, distribution, or commercial use of this material is strictly prohibited without prior written
consent. Schools or institutions wishing to utilize this guess paper for educational purposes must fill out
the appropriate form available at SMIYL GCEALevelMaths9709 to obtain permission. Every effort has
been made to ensure that the material does not infringe on third-party copyrights. If any copyrighted
material has been included inadvertently, please contact us, and we will rectify the situation promptly.
SMIYL GCEALevelMaths9709 disclaims any responsibility for the misuse of this material.
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