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Answers must be written within the answer boxes provided. Full marks are not necessarily awarded

for a correct answer with no working. Answers must be supported by working and/or explanations,

Solutions found from a graphic display calculator should be supported by suitable working. For example
hese as part of your answer. Where an answer

(Question 1 continued)
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if graphs are used to find a solution, you should sketch t 1 . - ‘ " __ S e I O L e s L T e o L e e e I s S :
is incorrect, some marks may be given for a correct method, provided this is shown by written working. =
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1.  [Maximum mark: 7] P:-'f:, = I R RRRRREREEREERRERR: L L i 0B T ANy s & T
Give answers to this question correct to two decimal places. '_'::'_' .{-}3;;_;;
Pierre invests 1500 euros (EUR) at the end of each month for 10 years into a savings plan ...... e e e e A P b SR Bl ARyt
that pays a nominal annual interest rate of 3.6% compounded monthly. S B
-E ................... R AL S N oy P e e A . A R
(a) Calculate the value of Pierre’s savings plan at the end of the 10 years. [3] ____________________________ G e R Al N R R S
At the end of the 10 years, Pierre withdraws 100000EUR from the savings plan to use as a }f-:'fj-_'fuffj;_fii_;'_ g |ttt eves SO e s fle ks DN 5 Ol LB R T S O R A T B
deposit on a house 2o A R P S e AR R R e NS T

Pierre invests the remainder into another account for 15 years at a nominal annual interest
rate of 4.5 % compounded quarterly.

_______

(b) Calculate the amount in Pierre's account at the end of this time. [4] ;
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[Maximum mark: 9]

‘ ' , 2).
The point A has coordinates (1,2. 1) and the point B has coordinates (3,5.2)

(a) Find AB. 2]

2225-?3111'-" 2

Triangle ABC is right-angled with its right angle at B The point C has coordinates (2, 8. k).

(b) Find the value of & [4]

(c) Calculate the size of BAC. 3]
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[Maximum mark: 6]

Two judges, Brett and Clarence, rank the skill levels of eight sheepdogs in a competition.
The sheepdogs are labelled A to H and the judges rank the dogs as shown in the table.

-

2225-7311

Rank ] 2 3 4 5 6 7 8

Brett A & D B E F G H

Clarence A B D @ E G F H

(@) Write down the rank that Brett awards sheepdog B
(b) Calculate Spearman’s rank correlation coefficient for these data.

(c) Comment on your answer to part (b) in terms of the ranks awarded by Brett
and Clarence.

[1]
(4]

[1]
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4. [Maximum mark: 7]
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- Fo (Question 4 continued)
Consider the Voronoi diagram which shows the sites A (3. 3), B(10.5), C(7.2), D(5.9), | ==
E(1.3) and F(6. 5). The diagram also shows the cells formed by each site and their boundarieg S
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Vertex X is equidistant from sites B, C and F_

(@) (1) Wnte down the coordinates of X.

(i)  The exact value of BX is v/n . Write down the value of 7. (2]

Vertex Y (a, b) is equidistant from sites B, D and F.

A0D2

(b) (1) Write down the value of a
(i)  Find the exact value of b. (5]

(This question continues on the following page)

Turn over




—

063

ADD2

-9 - 2225-7311
[Maximum mark: 6] [Maximum mark: 5]
. | eding a speed limit of 8.3ms™. , _ |
A speed camera is used to determine whether a car is €xceecing e The temperatures at 5 different locations on a coral reef were measured. The mean of this
sample was 20.1°C and the standard deviation of this sample, s, , was 3.2°C.
An exact distance of 10m is marked out. =
> o (a) Find an unbiased estimate of the population variance. (2]
: ~ : ured to the nearest 0.1 second. S
The car travels this 10m distance in 1.2 seconds, meas
% : ding the speed limit of 8 3ms™ = (b) Assuming that the temperatures are normally distributed, find a 95% confidence
Determine whether it is certain that the car was exceeding P erval for the medn tempErallie on e coret roef 2]
Justify your answer. e (c) Using your answer to part (b), determine if it is plausible that the mean temperature on
~ R the coral reef could be 17°C. (1]
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[Maximum mark: 7]

(a) Find the indefinite integral jxe":dr_

(b) Hence find the area bounded by the x-axis, the curve y =xe¢™ and the line x = k.
Give your answer in terms of k.

2225-7311

[4]

[3]
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[Maximum mark: 6]

(&}
(a) Draw and label a graph to represent the adjacency matrix. 2]

(b) Determine the number of walks of length 4 which start and end at the same town. [4]
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[Maximum mark: 7]
A climate scientist is modelling an ice sheet as a rectangle.

She believes that the width (xkm) is increasing at a constant rate of 10km per year and the
length (vkm) is decreasing at a constant rate of Skm per year.

: . . ; : 2
The time, 7, is measured in years, and the area, A4, is measured in km".

When =0 then x =75 and y =40.

(a) Find % when 1=0. 3]

(b) State, with justification, whether the area of the ice sheet is increasing or decreasing
when r=().

(1]

(¢)  Find the change in the area of the ice sheet between =0 and r=1. (3]
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[Maximum mark: 5]

Consider the following function, /(x), defined on the domain of integers from 0 to 4 inclusive.

Je) o 2 ke oSt s[5
(a) Find /7'(4). [1]
(b) Solve x= f(x). (1]

(c) Solve f(x)=/"(x). [3]
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12. [Maximum mark: 9]

L L] LR N
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11.  [Maximum mark: 6]

A biologist believes that there is a relationship between the possible population size of a
group of birds (p thousand) and the population of a colony of wasps (w thousand).
Based on her research she believes that the relationship is

An engineer's model for an object's motion | ; d
L] - & nn I | v ] &
where v Is its velocity measured in m <! hoied it dr’ s proporticha T

; i e Fty i
(P s b P s PR P T LA L P M R s B
AP A e M A A A

a) Write down a differential ' ;
e i i (a) €quation based on the engineer’s belief [1]
The initial velocity of the object is 4ms™ anq its

(@)  When w =0, find the possible values of p. (2] Initial acceleration is ~3ms™.

B ] L '} -
N W T e LI B e |
LT L "..i'\.rll-.'.,".'|'

b) Use the engineer's mode ; : .
(b)  Determine the positive values of w for which there is only one positive value of p. 4] o () { seconds. {0 find an expression for the velocity of the object after

(8]
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13.

-16 -
[Maximum mark: 9]
A biologist uses a wire frame to count the number of worms in a 1 m"” section.

She models the number of worms found in each 1 m’ section as following a Poisson
distnbution with mean 1.2.

(a)  Find the probability of observing exactly one worm in one 1 m’ section.

(b) Find the probability of observing at least one worm in one 1 m" section.

The biologist looks at 5 independent 1 m’ sections.

(c) Find the probability of observing a total of five worms in 5 sections.
(d) Find the probability of observing exactly one worm in all 5 sections.
(¢) Find the probability of observing at least one worm in exactly 3 of the 5 sections.

[1]
[1]

2]

2]

3
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44, [Maximum mark: 6]

A vet wants to find a relationship betwee

weight in kg (w). N the age in days of a breed of puppy (d) and its

To do this he collects a large quantity of data and plots two graphs

He finds the regression line for each graph. His results are summarized

in the table.
Horizontal ,
avls Vertical axis Gradient e o R
vertical axis
Graph 1 d Inw 0.00571 1.54 0.72
Graph 2 Ind Inw 0.302 0.693 0.95

Based on these results, find the best of the two possible relationships between w and d.

Express your relationship in the form w = J(d) where f is a simplified expression.

Justify your choice of expression.
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[Maximum mark: 8]

An astronomer models the shape of a parabolic mirror using the equation y = Yo

(@) Find the equation of the normal to the mirror at the point (2, 4). [3]
A ray of light comes from an object at coordinates (0, 10) and hits the mirror at the point (2. 4).

(b) Find the gradient of the ray of light. (2]

(€) Find the angle between the ray of light and the normal to the mirror. (3]
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16. [Maximum mark: 7]

An electrical engineer models a circyit using the equation

Z+2z+81=0

where 1 is the time in seconds and 0 </ <2

(a) When (=1,

find the value of z which satisfies : |
form a + bi. sfies 7 <argz <m . Give your answer In the

(2]

The power in the circuit is given by l2f*.

(b) Find the value of 7 in the interval 0 <¢ <2 for which the power is maximized. (5]
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