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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 35x%y* + 14xy
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(b) Factorise de —3d +3e—-9
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(c) Factorise 4x*> — 25
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(Total for Question 1 is 5 marks)
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2 (a) Expand and simplify (2x —3)(7x +5)
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(b) Write S + > ] as a single fraction.
X X —

Give your answer in its simplest form.
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(Total for Question 2 is 5 marks)
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3 (a) Simplify (2£))*
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(b) Simplify w* x w?
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(c) Simplify p~ + p
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can be written in the form  ¢“(3¢" — 1)

(d) Work out the value of a and the value of b.
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52
5
K

555
St

P 4 8 3 7 5 A 0 4 2 4



S

4 On the grid of centimetre squares, construct the locus of points that are 3 cm from the point (2, 0)
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(Total for Question 4 is 2 marks)
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5 h=k -

(a) Find the value of # when k= —1 and m = 2

g
O
1O
3
o
m.
&
oo
==
B
3

_a(b+c)
2c
(b) Make c the subject of this formula.
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6 4x>+9x—-5=0 isa quadratic equation.

For this quadratic equation, write down the sum and the product of its roots.
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(Total for Question 6 is 3 marks)
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7 On the grid, shade the region that satisfies all these inequalities.

2x+y >3 y <5 y>x+3

Label the region R.
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8 Solve algebraically the simultaneous equations

2x* -2y =15
2y+12+5x=0
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9 (a) On the grid below, draw the graph of y = x> —=3x> +2 for values of x from —2 to 4
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(b) Use your graph to find an estimate for one of the solutions of x° —3x>+1=10
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(Total for Question 9 is 6 marks)
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10 Here is an identity.

2x> +8x —35=a(x+ b)Y +c where a, band c are integers.
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(a) (i) Find the values of a, b and c. 2
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(ii) Hence solve the equation 2x” + 8x —35 =0

Give your answer in the form p + \/E where p, g and r are integers.
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The graph of y = 2x” + 8x —35 has a turning point at the point 4.
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(b) Write down the coordinates of 4.
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(Total for Question 10 is 6 marks)
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11 W is inversely proportional to the square of ¢.

When =2, W=63

(a) Find a formula for W in terms of ¢.
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(b) Calculate the possible values of # when W = 28
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12 The quadratic equation ax” + bx+c =0 can be solved using the quadratic formula.

(a) State the quadratic formula for the equation ax® + bx + ¢ = 0
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(b) Solve the quadratic equation for which

Give your answer in the form where p, ¢ and r are integers.

e
LRy UV SIHL

<

<
<

—~
N

p—
S
S

R
Bk
o

&

%
%
%
b
35

The quadratic equation dx* +12x+9 = 0 has two equal roots.
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(c) Find the value of d.
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13 The line T has equation y —4x =16

(a) Write down the gradient of a line that is perpendicular to T.

(b) Find an equation of the line that is parallel to T and passes through the point (% ,5)

Give your answer in the form ax+ by + ¢ =0 where a, b and ¢ are integers.
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(Total for Question 13 is 5 marks)
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14 (a) Sketch the graph of y = (x —2)(x +3)

You must label, with coordinates, the points of intersection with the axes.

(b) Solve x> +x-6>0
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(Total for Question 14 is 5 marks)

15 Solve > 2n
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(Total for Question 15 is 2 marks)
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16 Here are the first 4 terms of an arithmetic series.

4.5 6 7.5 9

(a) Find the 25th term of this series.

The nth term of a different arithmetic series is 7n — 3

(b) Find the sum of the first 40 terms of this series.
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17 A car is moving so that its speed is v m/s at time ¢ seconds after starting from rest.

Here is the speed-time graph for the car.
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(a) Find the speed of the car when ¢ = 99
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Sophia draws a tangent to the curve at the point where ¢ = 50
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(b) What does the gradient of this tangent represent?
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(c) Use the trapezium rule to find an estimate of the area of the region under the curve
and between 7 = 30, ¢ = 120 and the time axis.
Use 3 strips of equal width.
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(d) What does this area represent?

(Total for Question 17 is 6 marks)
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18 A train travels at a constant speed of 40 mph for 30 minutes.
It then travels at a constant speed of 30 mph for a further 20 minutes.

On the grid below, draw a distance-time graph for the train’s journey.
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(Total for Question 18 is 2 marks)
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19 Rationalise the denominator of ———
3-'5

Give your answer in its simplest form.
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(Total for Question 19 is 3 marks)
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20 Here is the graph of y = f(x)

(a) On the grid below, sketch the graph of y = f(x) -3
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(b) On the grid below, sketch the graph of y =f(x —3)
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