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1.

The coordinates of the vertices of a triangle are P (-2, 6), Q (6, 2) and R (-8, a).

(a)  On graph paper, mark the points P and Q on a set of coordinate axes.
Use 1 cm to represent 1 unit on each axis.

3)
(b) (i) Calculate the distance PQ.
2)
(i)  Find the gradient of the line PQ.
3)
(iii)  If angle RPQ is a right angle, what is the gradient of the line PR?
(O]
(iv)  Use your answer from (b) (iii), or otherwise, to find the value of ‘a’.
2
(c) The length of PR is +/180 . Find the area of triangle PQR.
(2)

(Total 13 marks)
P (4, 1) and O (0, -5) are points on the coordinate plane.
(a)  Determine the
(i) coordinates of M, the midpoint of P and Q;
(ii)  gradient of the line drawn through P and Q;
(iii)  gradient of the line drawn through M, perpendicular to PQ.
The perpendicular line drawn through M meets the y-axis at R (0, k).

(b) Find k.
(Total 6 marks)

In the diagram, the lines L, and L, are parallel.
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[image: image2.png](a)  What is the gradient of L,?
(b)  Write down the equation of L;.
(c) - Write down the equation of Z; in the form ax + by + ¢ = 0.
(Total 4 marks)

4. The diagram below shows a path x m wide around a rectangular lawn which measures 10 m by
8§ m.

xm

xm

8§m  LAWN

10 m

(a)  Write down an expression in terms of x for the area of the path.
(b)  What is the width of the path when its area is 208 m>?
(Total 4 marks)

5. - The figure below shows part of the graph of a quadratic function y = a’ +4x+ e

A
st

6

(a)  Write down the value of c.




[image: image3.png](b)  Find the value of a.

(c)  Write the quadratic function in its factorized form.

(a) A function fis represented by the following mapping diagram.

Write down the function f'in the form
fix >y, xe {the domain of f}.
(b)  The function g is defined as follows
g:ix >sin 15x°, {xe Nand 0 <x<4}.

Complete the following mapping diagram to represent the function g.

(Total 8 marks)

(Total 4 marks)

Note: For this question, it is important that you show your working and explain your method

clearly.

A box contains 10 coloured light bulbs, 5 green, 3 red and 2 yellow. One light bulb is selected at

random and put into the light fitting of room A.
(a)  What is the probability that the light bulb selected is

(i)  green?

(ii)  not green?

A second light bulb is selected at random and put into the light fitting in room B.

(b)  What is the probability that

(i) the second light bulb is green given the first light bulb was green?

(i)  both light bulbs are not green?

(¢))

(U]

(U]
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(iii)  one room has a green light bulb and the other room does not have a green light

bulb?

A third light bulb is selected at random and put in the light fitting of room C.
(c)  What is the probability that

(i) all three rooms have green light bulbs?
(i)  only one room has a green light bulb?

(iii)  at least one room has a green light bulb?

3)

@

(©)

(2)
(Total 15 marks)

8. The table below shows the relative frequencies of the ages of the students at Ingham High

School.
Age Relative
(in years) frequency
13 0.11
14 0.30
15 0.23
16 0.21
17 0.15
Total 1

(a) Ifa student is randomly selected fronﬂ this school, find the probability that
(i) the student is 15 years old;
(ii)  the student is 16 years of age or older.

There are 1200 students at Ingham High School.

(b)  Calculate the number of 15 year old students.

9. On a particular day 100 children are asked to make a note of what they drank that day.
They are given three choices: water (W), coffee (C) or fruit juice (F)

1 child drank only water.

6 children drank only coffee.

8 children drank only fruit juice.

5 children drank all three.

7 children drank water and coffee only.

53 children drank coffee and fruit juice only.
18 children drank water and fruit juice only.

(Total 4 marks)




[image: image5.png](a)  Represent the above information on a Venn Diagram.

(b) How many children drank none of the above?

(c) A child is chosen at random. Find the probability that the child drank
(i)  coffee;
(ii)  water or fruit juice but not coffee;

(iii)  no fruit juice, given that the child did drink water.

(d) Two children are chosen at random. Find the probability that both children drank all three

choices.

@)

@

@

3)
(Total 13 marks)

10.  Events A4 and B have probabilities P(4) = 0.4, P (B) = 0.65, and P(4 U B) = 0.85.
(a)  Calculate P(4 N B).
(b)  State with a reason whether events 4 and B are independent.
(c)  State with a reason whether events 4 and B are mutually exclusive.
(Total 6 marks)
11.  The number of bottles of water sold at a railway station on each day is given in the following
table.
Day 0 1 2 3 4 5 6 7 8 9 10 | 11 12
(T;Q“)‘pe"at”“ 21 1207 20 | 19 | 18 {173 | 17 [173] 18 | 19 | 20 | 207 21
Number of 150 | 141 | 126 [ 125 | 98 | 101 | 93 | 99 | 116 | 121 | 119 | 134 | 141
bottles sold (n)
(a)  Write down
(i)  the mean temperature;
(i)  the standard deviation of the temperatures.
)
(b)  Write down the correlation coefficient, r, for the variables 7 and T.
m
(¢)  Comment on your value for r.
)

(d)  The equation of the line of regression for n on T'is n = dT ~100.
(i)  Write down the value of d.

(i)  Estimate how many bottles of water will be sold when the temperature is 19.6°.
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@)

(e)  Onaday when the temperature was 36° Peter calculates that 314 bottles would be sold.
Give one reason why his answer might be unreliable.

1)
(Total 8 marks)

A survey was conducted in a company to determine whether position in upper management was
independent of gender. The results of this survey are tabulated below.

Totals

Managers JuniQr Scnigr Totals
executives executives
Male 95 130 75 300
Female 65 110 25 200
160 240 100 500

The table bel
represented proportionally to the total numbers of males and females employed.

ow shows the expected number of males and females at each level, if they were

Managers Junior Senior Totals
executives executives
Male a c 60 300
Female b d 40 200
Totals 160 240 100 500
(a) (i)  Show that the expected number of Male Managers (a) is 96.
(ii)  Hence find the values of b, ¢ and d.
[©)]
(b) (i) Write a suitable null hypothesis for this data.
(i)  Write a suitable alternate hypothesis for this data.
)
(¢) (i)  Perform a chi-squared test of independence for this data to show the value of xz is
12.8 to 3 significant figures.
(ii)  Calculate the number of degrees of freedom, and write down the critical value of XZ
at the 5% significance level.
(iif)  What conclusion can be drawn regarding gender and position in upper
management?
(6)

(Total 13 marks)
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14.

(a)  Copy and complete the table below by filling in the three empty columns.

14 q pAg pvqg | =p | PV@OAr-p | (pvga-p=yg
T T T T
T F F T
F T F T
F F F F
3)
(b)  What word is used to describe the argument (p v g) A= p = ¢?
(O]

(Total 4 marks)
Three propositions p, ¢ and r are defined as follows:
p: the water is cold. gq: the water is boiling. r: the water is warm.
(a)  Write one sentence, in words, for the following logic statement:
(=pA—g)=>r
(b)  Write the following sentence as a logic statement using symbols only.
"The water is cold if and only if it is neither boiling nor warm"
(Total 4 marks)

The line L, shown on the set of axes below has equation 3x + 4y = 24. L, cuts the x-axis at A

. and cuts the y-axis at B.

Diagram not drawn to scale

(a) Write down the coordinates of A and B. ¥
2)

M is the midpoint of the line segment [AB].

(b)  Write down the coordinates of M. L \B‘ ,
2) .
The line L, passes through the point M and the point M
C(0,-2).
0 A
(c)  Write down the equation of L,. C

2)

(d)  Find the length of
(i) MC;
)
(i)  AC.
2)
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17.

18.

(e)  The length of AM is 5. Find

(1) the size of angle CMA;
3)

(i) the area of the triangle with vertices C, M and A.
2)
(Total 15 marks)

Triangle ABC is such that AC is 7 cm, angle ABC is 65° and angle ACB is 30°.

(a)  Sketch the triangle writing in the side length and angles.

m
(b)  Calculate the length of AB.

2)
(c)  Find the area of triangle ABC.

3)

(Total 6 marks)

The figure shows two adjacent triangular fields ABC and ACD where AD =30 m, CD =80 m,
BC =50m. AD C=60° and BA C = 30°.

30m

Note:
Diagram not
drawn to scale

B
(a)  Using triangle ACD calculate the length AC.
(b) Calculate the size of A BC.
(Total 8 marks)

The diagram below shows a crane PQR that carries a R
flat box W. (PQ) is vertical, and the floor (PM) is
horizontal.

. 7.8 m
Diagram not to scale
4 S 6.5m

Given that PQ = 11.1m, QR =7.8 m, POR =102°
and RW = 6.5 m, calculate
w L
(a) PR;
@ 1.1 m
h

P 8M
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(b) angle P]iQ;

(c) the height, 4, of W above (PM).

The graph below shows the cumulative frequency for the yearly incomes of 200 people.

200 —
180
160 -
140
120
100
Cumulative
frequency 80
04—
40
20
0
0 5000 10000 15000 20000 25000 30000
Annual income in British pounds

Use the graph to estimate

(a)  the number of people who earn less than 5000 British pounds per year;

-(b)  the median salary of the group of 200 people;

(c)  the lowest income of the richest 20% of this group.

35 000

2)

3)
(Total 7 marks)

(Total 4 marks)

A marine biologist records as a frequency distribution the lengths (L), measured to the nearest

centimetre, of 100 mackerel. The results are given in the table below.

Length of mackerel Number of
(L cm) mackerel
27<L<29 2
29<L <31 4
31<L<33 8
33<L<=35 21
35<L=37 30
37<L=39 18
39<L<4] 12
41 <L <43 5
100
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(a)

(b)

(c)

Construct a cumulative frequency table for the data in the table.

Draw a cumulative frequency curve.

Hint: Plot your cumulative frequencies at the top of each interval.

Use the cumulative frequency curve to find an estimate, to the nearest cm for

(i) the median length of mackerel;

(ii)  the interquartile range of mackerel length.

2)

3)

2)

2)

(Total 9 marks)

The following table shows the times, to the nearest minute, taken by 100 students to complete a
mathematics task.

Time () minutes 11-15 | 16-20 | 21-25 | 26-30 | 31-35 | 3640
Number of students 7 13 25 28 20 7
(a)  Construct a cumulative frequency table. (Use upper class boundaries 15.5, 20.5 and so

(c)

(a)

(b)

(©)

on.)

On graph paper, draw a cumulative frequency graph, using a scale of 2 cm to represent 5
minutes on the horizontal axis and 1 ¢cm to represent 10 students on the vertical axis.

Use your graph to estimate

(i) the number of students that completed the task in less than 17.5 minutes;

.. L 3
(i) the time it will take for Z of the students to complete the task.

@)

(&)

2)

(Total 7 marks)

77.2x3%

Calculate 5.
x2°

Express your answer to part (a) in the form a x 10, where
I<a<l10andke Z.

Juan estimates the length of a carpet to be 12 metres and the width to be 8 metres. He
then estimates the area of the carpet.

(i) Write down his estimated area of the carpet.

When the carpet is accurately measured it is found to have an area of 90 square metres.

(i)  Calculate the percentage error made by Juan.

(O]

2

(¢)]

10
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@)

(Total 6 marks)

David looked at a passage from a book. He recorded the number of words in each sentence as

shown in the following frequency table.

(a)  Find the class interval in which the median
lies.

(b) Estimate, correct to the nearest whole
number, the mean number of words in a
sentence.

(Total 4 marks)

The Venn diagram below shows the universal set
of real nimbers R and some of its important
subsets:

Q: the rational numbers,
Z: the integers,
I the natural numbers.
Write the following numbers in the correct
position in the diagram.
7 .
w3333, NER

(Total 6 marks)

(@) Givenx=2.6x10*andy=5.0x 107,

calculate the value of w=x x y. Give
your answer in the form a x 10* where 1
<a<l0andke Z.

(b)  Which two of the following statements
about the nature of x, y and w above are
incorrect?

Class interval Frequency
(number of words) f
1-5 16
6-10 28
1115 26
16-20 14
21-25 10
26-30 3
31-35 1
36-40 0
41-45 2

Q

(Total 8 marks)

11





