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Section A: Pure Mathematics [35 marks]

Given that % =3(3e?* —1) , use the substitution u=e> to find the exact value of x. [4]
e

(@)  The diagram below shows a 4R photo (measuring 4 inch by 6 inch) of penguins.

Qi Er would like to make a frame for the photo.
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Given that the width of the frame must be x inches on all sides and the total area of the

frame is 15 square inches, show that
4x* +20x-15=0.

Hence find the exact value of x by completing the square. [4]

(b) Find the range of values of k for which the equation 2x*+kx =—2 has real roots. [2]

(i)  Differentiate e with respect to x. [3]
3

(i)  Hence, or otherwise, evaluate J(Mj g2 g2 b g [4]
X X
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The diagram shows the curve C with equation y=k-e*" and the line L with

equationy =k —3, where k <-1 .

y
_________________________ O o y=k
e
L:y=k-3
C:y=k-e¥*
Find the exact value of the x coordinate of the point where C and L intersect [2]

(i)
(i)

Hence find the area of the finite region which is bounded by the y axis, C and L. Express

your answer in the formInp+q+re, where p, q, and r are real constants to be

determined. [6]

The function f is defined by

(i)

(i)

(iii)

(iv)
(v)

f(x)=In(x+2)+x*-3x, x>0.

~1+4/41

Show that the curve y =f(x) has a minimum point at x = 1 . [4]
Given that f'(x) is positive for x > _1+4m, describe the behaviour of the graph of
y=f(x) for x> —l+4\/ﬂ . [1]

A function g is defined by g(x) =3*f(x). Find the numerical value of the gradient of
the graph of y =g(x) at the point where x =1. [1]
Sketch the graph of y =f(X), indicating clearly the axial intercepts. [2]
Find the area of the region bounded by y=f(x), the x-axis and the lines x=1 and

x = 2, correct to 4 decimal places. [2]



Section B: Statistics [60 marks]

A particular company, MoonHub, has a 24-hour customer service hotline where calls are

recorded for training purposes. In a day, the company receives an estimated total number of
3600 calls, of which an estimated 1960 calls are regarding mobile services, 840 calls are

regarding broadband services and the remaining calls are regarding TV services.

Describe how a sample of 50 calls can be selected using systematic random sampling. [3]
Suggest another sampling method that is more appropriate for this situation. Justify your

answer. [2]

The table below shows the results of a survey of 100 respondents, in which their favourite

creatures and colours were recorded.

Falcon Penguin Lion
Blue 11 16 8
Red 6 29 10
Green 4 9 7
One respondent is selected at random.
Events P, G and R are defined as follows:
P: the selected respondent’s favourite creature is the penguin,
G: the selected respondent’s favourite colour is green,
R: the selected respondent’s favourite colour is red.
Q) Find P(RNP'), [2]

(i) Find the probability that a selected respondent’s favourite creature is the lion given that

the respondent’s favourite colour is blue. [2]

(i) State, with a reason, whether P and G are mutually exclusive events. [1]

Events A and B are such that P(A'U B)z%, P(AU B’):% and (AUB)'=0.
()  Find P(A) and P(B). [4]

(i)  Determine if A and B are independent events. [2]
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Maxihard Computers has a service hotline that is in operation every day. Every day, there is a

probability of p that there are more than 10 calls to the hotline. The probability Maxihard

receives more than 10 calls to the hotline on at least half the days in a year is 0.015.

(Assume that a year has 365 days.)

(i)
(i)

(iii)

(iv)

Show that p is 0.443. [2]
Calculate the probability that Maxihard receives more than 10 calls to the hotline on at
most 150 days. [1]

Calculate the probability that Maxihard receives more than 10 calls to the hotline on
180 days given that it receives more than 10 calls to the hotline on more than 150 days.

[3]
Using a suitable approximation, find the probability that in a year, the number of days
on which Maxihard receives more than 10 calls is between 140 and 190. Leave your

answer correct to 5 decimal places. [3]

SB Coffee Company claims that the average expenditure per customer is $8.50. It is known that

the standard deviation of customer spending is $0.55.

(@)

(b)

A test at 10% level of significance is carried out based on a sample of 50 randomly
chosen customers. The company’s claim was not rejected. If the sample mean

expenditure is $C, find the range of possible values for C. [4]

An economic recession hit. The company then claimed that the average expenditure per
customer is reduced. A random sample of 60 customers was taken to test this

hypothesis. The expenditure data for customers in this sample is summarised below,

>(x-85)=-3 > (x-85)"=18.46
(i) Based on the sample data above, calculate the unbiased estimates of the
population mean and variance. [2]
(i)  Assuming that the standard deviation of expenditure per customer did not change,
test the company’s claim about the reduced expenditure at a 5% level of
significance. [4]
(iii) For (ii), explain, in the context of the question, what “5% level of significance”

means. [1]
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A vegetable stall sells carrots and tomatoes. The mass of a randomly selected carrot and tomato

are normally distributed with means 85 g and 112 g as well as standard deviations o g and 9 g

respectively.

(i)

(i)

(iii)

(iv)
(v)

There is a 90% chance that a randomly selected carrot has mass greater than 80g. Show
that the value of o is 3.9, correct to 1 decimal place. [2]
The shopkeeper selects two tomatoes randomly. Find the probability that one tomato
weighs more than 116 g while the other tomato weighs between 105 gand 110g.  [2]
Find the probability that thrice the mass of a randomly chosen carrot differs from the
total mass of two randomly selected tomatoes by more than 10 g. [4]
State an assumption needed for your calculations in (iii). [1]
A sample of sixty carrots is chosen. Find the probability that the mean mass of carrots in

this sample is at most 85.6 g. [3]

Amethyst College wishes to study the relationship between students’ average number of hours

of sleep per day t, and students’ Grade Point Average (GPA) p, out of a maximum of 4. Ten

students were randomly selected, and the results are summarised in the table below.

Student | A B C D E F G H J K

t(hours) |69 |80 |52 |37 |X 72 |66 (44 |41 |58

p

3.51 |3.92 |246 | 211 |1.74 | 3.38 | 3.80 | 2.75 | 1.99 | 3.04

(1
(i)
(iii)

(iv)

(v)

(vi)

(vii)

Given that (EE) is(5.54,2.87), show that x = 3.5, [1]

Give a sketch of the scatter diagram for the data, labelling also the point(f,ﬁ) : [2]

Calculate the product moment correlation coefficient and comment on its value in the
context of the question. [2]
Find the equation of the regression line of p on t. Sketch this line on your diagram in (ii).

[2]
Calculate an estimate of a student’s GPA if this student sleeps an average of 7.6 hours a
day. Comment on the reliability of this estimate. [2]
Explain, in context, why it is unsuitable to use the equation in (iv) to estimate the
average number of hours of sleep of a student with a GPA of 3.14. [1]
The college decided to increase all students’ GPA by 0.02. Without any further
calculations, state the new equation of the regression line of p on t. [2]

—— End of Paper —
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