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Do not open this examination paper until instructed to do so.
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Answer all questions.

Answers must be written within the answer boxes provided,

Unless otherwise stated in the question, all numerical answers should be given exactly or

correct to three significant figures.
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ssarily awarded
Answers must be written within the answer boxes provided. pil A arr;nmta;:fsr explgnations,
for a correct answer with no working. Answers must be supported by Ws 5u?tab!e working. For example
Solutions found from a graphic display calculator should be supr:ml‘i('!df your answer. Where an answer .
if graphs are used to find a solution, you should sketch these as gart aliyaL hown by written working
is incorrect, some marks may be given for a correct method, provided this IS
You are therefore advised to show all working.

1.  [Maximum mark: 5]
Zaha is designing a bridge to cross a river. She believes that the weight of the steel needed
for this bridge is approximately 53 632000kg.

The exact weight of the steel needed for the bridge is 55625000kg

(a) Find the percentage error in Zaha's approximation 2]
Zaha's design is used to build five identical bridges.
(b) (i) Find the weight of the steel needed for these five bridges, to three
significant figures.
G i GoWil y oy <nswer i part (b)(i) in the form a x 10", where 1 a <10, .

ke d.
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[Maximum mark. ]

Angel has 5 520 in his savings it Angel @ the monay for 3 years with
@ bank. The bank offers an annual interest rate of | J"u- aompnundud quartarly

(a) Caloulate the amount of maney Angel would have at the ond of 5 years with the bank

Give your answer correct to two decimal places 13
instead of investing the monay, Angel decides to buy a phone that costs § 520 N‘llhl ln: of i
5 yoars, the phone will have a value of $30. It may be d that the dep rate pe!
yaar is constant,
&)
(B) vkt (i il so el ds (ate of the phone (3]

e
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petition. Their times to

atics com
iz a mgihem ncy graph was produced,

and the following cumulative frequei

time (seconds)

(@) Use the graph to find
(i) the median time;
(i) the lower quartile;
(i) the upper quartile;
(iv) the interquartile range. 4]
Cedric took 14 seconds to solve the problem,
(b) Determine whether Cedric's time is an outlier. [3]

(This question conuinues ou the following page)
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4.  [Maximum mark: 6]
At a running club, Sung-Jin conducts a fest to determine if there is any association between

an athlete’s age and their best time taken to run 100m. Eight athletes are chosen at random,
and their details are shown below.

a H |

11 36
Time (seconds) 13.4 14.6 134 12.9 12.0 11.8 17.0 13.1

Athlete A B G D E

=

Age (years) 13 17 22 18 19

12
oy

Sung-Jin decides to calculate the Spearman’s rank correlation coefficient for his set of data.

(@) Complete the table of ranks. 12

[ Athlete A B c D E F G H |

J Age rank

l Time rank 1
(b) Calculate the Spearman’s rank correlation coefficient, r,. [2]
(c) |Interpret this value of r_ in the context of the question. 11
(d)  Srggastc ke sl wase why Sung-Jin may have decided not to use Pearson’s

product-moment correlation coefficient with his data from the original table. Mm
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[Maximum mark: 4]

The following frequency distribution table shows the test grades for a group of students.
LGrada'llzlSlﬂllsl(ulL\
lirequennyl1l4.7]‘}lpl9\4

For this distribution, the mean grade is 4.5.

A 1
(a) Write down the total number of students in terms of p. [

3
i) e Bt 0y T oy ol
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6. [Maximum mark: 6]
: " o
A company that owns many restaurants wants to determine if thereh arﬁddgif:rril:ces in the
quality of the food cooked for three different meals: breakfast, lunch a P

5 i lit
Their quality assurance team randomly selects 500 items of food to inspect -ng %Utahey
of this food is classified as perfect, sati y, or poor. The data is summariz

following table.

[ Quality
[ Perfect Satisfactory Poor Total
| Breaktast | 101 124 7 232
Meal | Lunch | 8 81 5 154
| piner | s 9 10 114
| tom | 204 274 2 500

An item of food is chosen at random from these 500.

(a)  Find the probability that its quality is not perfect, given that it is from breakfast. [2]
A ¥’ test at the 5% significance level is carried out to determine if there is significant
evidence of a difference in the quality of the food cooked for the three meals.
The critical value for this test is 9.488.
The hypotheses for this test are:
H,: The quality of the food and the type of meal are independent.
H,: The quality of the food and the type of meal are not independent.
(b) Findthe y* statistic. 2]
(c) State, with justification, the conclusion for this test. 2]

MISSING PAGE 9

(This quvs “e-Lontivi a1 1 wlZ a1y page)
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7.  [Maximum mark: 6]
ni wants to divide the area into

g incomplete Voronoi diagram,

Ani owns four cafes represented by points A, B, C and D An
delivery regions. This process has been started in the followl
where | unit represents 1 kilometre

The midpoint of CD is (5.5, 1.5).

(a) Show that the equation of the perpendicular bisector of [CD] is y = —3x + 18. 13
(b) Complete the Voronoi diagram shown above. 11
Ani opens an office equidistant from three of the cafes, B, C and D. The equation of the
perpendicular bisector of [BC] is 3y =2x - 1.5.

2]

(c) Find the coordinates of the office.

(Thits (¢ ec-Fgp 2ri-urti-. - %= {c - owing page)
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[Maximum mark: 5]

i radi 3.4 cm. The ice
Ruhi buys a scoop of ice cream in the shape of a sphere with a adius of cm
of the volume of the ice cream is

cream is served in a cone, and it may be assumed (nat z

inside the cone. This is shown in the following diagram.
diagram not to scale

(a) Calculate the volume of ice cream that is not inside the cone. [3]
The cone has a slant height of 11 ¢m and a radius of 3cm.
The outside of the cone is covered with chocolate.

nr Cam it S mvTror @t of the cone that is covered with chocolate. Give your answer
correct to the iiearest cm”. [2]
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[Maximum mark: 6]

The lengths of the seeds from a particular mango tree are approximated by a normal
distribution with a mean of 4cm and a standard deviation of 0.25 cm.

A seed from this mango tree is chosen at random.

(a) Calculate the probability that the length of the seed is less than 3.7 cm. (2
It is known that 30% of the seeds have a length greater than kcm.

(b) Find the value of k. @
For a seed of length dcm , chosen at random, P(4—m <d<4+m)=0.6.

2]
(c) Finathe vaiue ot . 12]
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[Maximum mark: 8]
A player throws a basketball. The height of the basketball is modelled by
h(f)=—4.75+8.751+ 1.5, 120,

where i is the height of the basketball above the ground, in metres, and ¢ is the time,
in seconds, after it was thrown.

(a) Find how long it takes for the basketball to reach its maximum height.

(b) Assuming that no player catches the basketball, find how long it would take for the
basketball to hit the ground.

Another player catches the basketball when it is at a height of 1.2 metres.
(c) Find the value of 1 when this player catches the basketball.

Q) Ywhite Gown two amiaounis oi using A (1) to model the height of the basketball.

2223-7214

[2]

2

2]
2]
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M. [Maximum mark: 7 2223-7214

Consider f(x)=3y*_3
Pt #0. The graph of Jfor 0<x<5 is shown on the following axes.

IErf——r——
5 4 3 5 4 o A
S ool

e O

-60-

(@) () Sketch the graph of f, for -5 <x <0, on the same axes.
(i)  Write down the x-coordinate of the local minimum point. 4]
(b) Use your graphic display calculator to find the solutions to the equation f(x) =20. 21

20 Pt e ile € s s0on ¢t he vertical asymptote for the graph of £ [
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[Maximum mark: 5]

Ina eg(a.m:_. l?allfs are thrown to hita target. The random variable X' is the number of times the
target is hitin five attempts. The probability distribution for X is shown in the following table.

T O I

{ P(X=x) | 015 | 02

(a) Find the value of k. 2
The player has a chance to win money based on how many times they hit the target.

The gain for the player, in $, is shown in the following table, where a negative gain means
that the player loses money.
x 0 R [ 4 | 5|

[ Playersgain(s) | 4 | =3 | -1 | ?} IENER

(b) Determine whether this game is fair. Justify your answer. [3]




