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Instructions

e Use black ink or ball-point pen.
¢ Fillin the boxes at the top of this page with your name,
centre number and candidate number.
¢ Answer all questions.
e Without sufficient working, correct answers may be awarded no marks.
e Answer the questions in the spaces provided
— there may be more space than you need.
e Calculators may be used.
e You must NOT write anything on the formula page.
Anything you write on the formulae page will gain no credit.

Information

e The total mark for this paper is 100.
e The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

e Read each question carefully before you start to answer it.
e Check your answers if you have time at the end.
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Arithmetic series

n
Sum to » terms, S, = 3 [2a + (n — 1)d]

l
Area of trapezium = E(a + b)h

The quadratic equation l——|
The solutions of ax? + bx + ¢ = 0 where
a = 0 are given by: h
—b £ b* — dac
X =
> —
Trigonometry In any triangle ABC
C .
Sine Rule ‘a = ‘b = _C
sind sinB sinC
b a Cosine Rule @’ =b*+ ¢ —2bccos 4
1 :
Area of triangle = —ab sin C
4 B 2

Volume of cone = %m%

Curved surface area of cone = 7/

Volume of prism
= area of cross section x length

Cross
section

/ﬁ”

Volume of cylinder = m7h
Curved surface area
of cylinder = 27r#h

W

h

’’’’’’

4
Volume of sphere = Emﬁ

Surface area of sphere = 41
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1

Answer ALL TWENTY THREE questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

Expand and simplify (x —3)(x +7)

(Total for Question 1 is 2 marks)

10 cm

Diagram NOT
accurately drawn

9 cm

14 cm

The diagram shows a solid prism.
The cross section of the prism is a trapezium.

The prism is made from wood with density 0.7 g/cm?

Work out the mass of the prism.

(Total for Question 2 is 4 marks)
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3

The table shows information about the lengths, in cm, of 40 leaves.

Length (L cm)

Frequency

0<L<1

/

4

1 <L

5

2<L

11

3<L

14

INC|IN | IN | IN
VAW D

4<L

6

(a) Write down the modal class.

(b) Work out an estimate for the mean length of the 40 leaves.

Give your answer correct to 1 decimal place.

“)
(Total for Question 3 is 5 marks)
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Each time Astrid plays a game of chess against her computer, she will win or draw or lose.

For each game of chess
the probability that she will win is 0.3.
the probability that she will lose is three times the probability that she will draw.

On Tuesday, Astrid plays a game of chess against her computer.

Work out the probability that she will lose.

(Total for Question 4 is 3 marks)

4 149cm B Diagram NOT
290 accurately drawn

Calculate the length of AC.
Give your answer correct to 3 significant figures.

(Total for Question 5 is 3 marks)
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6

In 2014, Donald’s weekly pay was $640.
In 2015, Donald’s weekly pay was $668.80.

(a) Work out the percentage increase in Donald’s pay between 2014 and 2015.

......................................... %
3
In 2015, Donald’s weekly pay was 95% of his weekly pay in 2016.
(b) Work out Donald’s weekly pay in 2016.
S
3)

(Total for Question 6 is 6 marks)
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7 Rachel, Mario and Sanjit share some money in the ratios 4 : 3 : 9
Mario receives £96.
Work out the difference between the amount received by Rachel and the amount received by Sanjit.

(Total for Question 7 is 3 marks)

8 Use ruler and compasses to construct the bisector of angle POR.
Y ou must show all your construction lines.

(Total for Question 8 is 2 marks)
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9 Solve the simultaneous equations

2x + 7y =31
S5x-3y=16

Show clear algebraic working.

(Total for Question 9 is 4 marks)

10  Mabintou invested $7500 for 3 years at 4% per year compound interest.

Calculate the value of her investment at the end of 3 years.

(Total for Question 10 is 3 marks)
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11

The table gives information about the ages of all the 90 adults in a supermarket.

Age (t years) Frequency
20<t< 30 4
30<1<40 28
40 <1< 50 30
50<¢t <60 16
60<1<70 8
70 <t < 80 4

One of these 90 adults is picked at random.

(a) Find the probability that this adult's age is more than 50 years.

(b) Complete the cumulative frequency table for these 90 adults.
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Age (¢ years)

Cumulative
frequency

20<¢<30

20<t<40

N

20<¢ <50

N

20<¢<60

N

20<¢<70

20<t< 80

0y



(¢) On the grid, draw a cumulative frequency graph for your table.

90
80
70

60

Cumulative 50
frequency

40
30
20

10

20 30 40 50 60 70 80
Age (t years)
(2)

All of these adults with an age greater than 65 years receive a discount on their shopping bill.

(d) Use your graph to find an estimate for the number of these adults who receive a discount.

(Total for Question 11 is 7 marks)
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12 (a) Write 0.000 451 in standard form.

7.8x10°

b) Work out
®) o 2ax10”

Give your answer in standard form.

(Total for Question 12 is 3 marks)

13  Expand and simplify (x +5) (x —3) (x + 3)

(Total for Question 13 is 3 marks)
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14

Here are two mathematically similar cups, A and B.

- Diagram NOT
3  accurately drawn
12cm ‘ 8em

9cm dcm

P

A has height 12 cm and base diameter 9 cm.
B has height 8 cm and base diameter d cm.

(a) Work out the value of d.

(2)
The volume of B is 160 millilitres.
(b) Work out the volume of A.
......................................... millilitres
(2)
Two solid plates, P and Q, are mathematically similar and made of the same material.
The surface area of P is p cm?
The surface area of Qis g cm?
The weight of P is w grams.
(¢) Find an expression for the weight of Q.
Give your answer in terms of p, ¢ and w.
......................................... grams
(2)

(Total for Question 14 is 6 marks)
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15 (a) Simplify (\/;)8

1)
4
(b) Solve 6+Ty —5-2y
Show clear algebraic working.
D T e
“)
(c) Make g the subjectof  g—1=gh+3h
3

(Total for Question 15 is 8 marks)
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16 M is inversely proportional to g°
M =24 wheng=2.5

(a) Find a formula for M in terms of g

(b) Work out the value of g when M =

O | —

(Total for Question 16 is 5 marks)
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17 (5«/5—e)(3«/§+e)= 2-6

Given that e and f are positive integers,

find the value of e and the value of 1.

(Total for Question 17 is 3 marks)
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VA

Diagram NOT
accurately drawn

PQOS is a triangle.

X is the midpoint of QS and Y is the midpoint of PS.

R is the point of intersection of PX and QY.
V'is a point so that QXS is a straight line.

— —
PO =a  PS =b

(a) Find, in terms of a and b,

9
@ oS
9
(i) QY

%
(iii) PX

P has coordinates (3, 1) and PR =

— (4 —> (-5
PR = and XV =
3] wei-(3)

(b) Work out the coordinates of V.

=V

(Total for Question 18 is 6 marks)
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19 A and B are two sets.

n(&)=50
n(All B)y=4

n(A)=>5

n(B)=9

(a) Complete the Venn diagram to show the numbers of elements.

Ceo

(2)
(b) Find
(i) (4B
G owom

(Total for Question 19 is 4 marks)
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4
20 f(x)=——

(x) 3
x—2

g(x)=

X

(a) Express the inverse function f ! in the form f ~!(x) = ...

3)
(b) Solve fg(a)=1
Show clear algebraic working.

(Total for Question 20 is 6 marks)
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21  The diagram shows a triangular prism with a horizontal base ABCD.

Diagram NOT
accurately drawn

7cm

M is the midpoint of AD.
The vertex V is vertically above M.

DC=18 cm, BC=10cm, MV ="7cm.

Calculate the size of the angle between V'C and the plane ABCD.
Give your answer correct to 3 significant figures.

(Total for Question 21 is 4 marks)
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3 B x—15
2x+12  x*—2x-48

22 Simplify fully

Show clear algebraic working.

(Total for Question 22 is 5 marks)
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23  The 3rd term of an arithmetic series, 4, is 19.
The sum of the first 10 terms of 4 is 290.

Find the 10th term of 4.

(Total for Question 23 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS
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