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

You must NOT use a calculator.

1 (a) Factorise 21¢%d — 35¢d?

(2)
(b) Factorise 4k> + 10k — 6

(2)
(¢) Expand and simplify (w+ 6+ (w-17)*

(2)

(Total for Question 1 is 6 marks)
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10y +9y+2=0

2 Solve

(Total for Question 2 is 2 marks)
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3 On the grid, shade the region that satisfies all these inequalities.

Label the region R

y<x x+5>5 x-3y <5

<
>

DWW RN N
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(Total for Question 3 is 5 marks)
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4 (a) Use the quadratic formula to solve the equation 3x*—4x—5=0

pi\/g
3

Give your answer in the form where p and ¢ are integers.
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2x* — 6x +5=2(x + p)> + g for all values of x.
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(b) Find the value of p and the value of g.
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(¢) Find the sum of the roots of the equation 4x*>=15— 12x

g (Total for Question 4 is 8 marks)
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5 (a) On the grid, construct the graph of 3x*+ 3y*=75
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(b) Make y the subject of 3x?+ 3y* =75

(Total for Question 5 is 5 marks)
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(Total for Question 6 is 3 marks)
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7 (a) Find the value of when u =25

(2)
(b) Simplify (8 — +/32)(5 + V3)
Give your answer in the form a(b — \/E) where a, b and c are integers.
3)

(Total for Question 7 is 5 marks)
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2 ™\

8 10x (l x2 + %xsj can be written in the form ¢ + dx”

(a) Find the value of ¢, the value of d and the value of n.

 DONOTWRTEWTHISAREA

2} 1
(b) Simplify (2t3) x (125¢6)3
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(Total for Question 8 is 5 marks)
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9 The straight line L, passes through the points with coordinates (-1, 3) and (5, 6)

(a) Find an equation for L, in the form y = mx + ¢

3)
The straight line L, is perpendicular to L, and passes through the point with
coordinates (4, —2)
(b) Find an equation for L, in the form ax + by = ¢ where a, b and c are integers.

3)

(Total for Question 9 is 6 marks)
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10 (a) Complete the table of values for y = 2x* + 3x* — 21x

X —4 -3 -2 -1 0 1 2 3

% 4 22 —-14 18
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b) On the grid, draw the graph of y = 2x* + 3x> — 21x for values of x from —4 to 3
( gr graph of y
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(Total for Question 10 is 4 marks)
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11 p is directly proportional to Jn
When n=100,p =35

(a) Find a formula for p in terms of n.

(b) Calculate the value of » when p = 20

(Total for Question 11 is 5 marks)
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DO NOTWRITE INTHIS'AREA

12 Here is the graph of y =x?— 10x + 45 for values of x from 0 to 10
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O 1 2 3 4 5 6 7 8 9 10

(a) Use the graph to find estimates for the solutions of x? — 10x + 15=0

(b) Use the trapezium rule to find an estimate for the area of the region under the curve
and between x =0, x =9 and the x-axis.

Use 3 strips of equal width.

(Total for Question 12 is 5 marks)
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13 Sketch the graph of x=)?+2

VA

=V

(Total for Question 13 is 2 marks)
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14 The first term of an arithmetic series is —50
The common difference of the same series is 20

(a) Work out the 51st term of this series.

The common difference of a different arithmetic series is 2
The sum of the first 200 terms of this arithmetic series is 42 800

(b) Work out the first term of this series.

(Total for Question 14 is 5 marks)
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15 Here are three graphs.

=V
=V

S
2

Here is a list of words.

circular linear exponential quadratic reciprocal

On the dotted line under each graph write the word from the list that can be used to
describe the graph.

(Total for Question 15 is 3 marks)
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16 Here is a speed-time graph for a particle.

A
10

9

8

Speed 5
(m/s)

0 1 2 3 4 5 6

Time (¢ seconds)

(a) Work out the total distance travelled by the particle between =0 and ¢=2.5

(b) Work out the deceleration of the particle between ¢=2.5 and t=15.5

(Total for Question 16 is 5 marks)
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17 Here is the graph of y = f(x)
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18 Solve, algebraically, the simultaneous equations

xz_y2=8
dx+5y=0

Give each solution in the form where a and ¢ are integers.
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(Total for Question 18 is 5 marks)
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19 Sketch the graph of y =sinx® for 0 <x < 360
VA
O T T T T >
90 180 270 360 X
(Total for Question 19 is 2 marks)
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s
20 The equation #x?+ tx —9 =0 has no real roots.
(a) Show that #(t+36) <0
3)
(b) Solve #(t+36) <0
(2)
(Total for Question 20 is 5 marks)
TOTAL FOR PAPER IS 90 MARKS
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