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Formulae Sheet

A B

C

ab

c

Volume of sphere =
3

4
r3

Surface area of sphere = 4r2

Volume of cone =
3

1r2 h

Curved surface area of cone = r l

In any triangle ABC

Area of triangle =
2

1
ab sin C

Sine rule
Asin

a
=

Bsin

b
=

Csin

c

Cosine rule a2 = b2 + c2
– 2bc cos A

cos A =
bc

acb

2

222 

The Quadratic Equation

The solutions of ax2 + bx + c = 0, where a  0, are given by x =
a

acbb

2

)4_(_ 2

Trigonometric Identities

tan  
θ

θ

cos

sin
sin

2  + cos
2   1

r

r

h
l
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Answer all questions in the spaces provided.

1 Work out the exact value of w.

….…………………………………………………………………………………………….

….…………………………………………………………………………………………….

….…………………………………………………………………………………………….

….…………………………………………………………………………………………….

….…………………………………………………………………………………………….

w = …............................................................. (4 marks)

2 5(3x  2)  3(x  h)  4(kx + 2)

Work out the values of h and k.

….…………………………………………………………………………………………….

….…………………………………………………………………………………………….

….…………………………………………………………………………………………….

….…………………………………………………………………………………………….

….…………………………………………………………………………………………….

h = ............................., k = ............................. (4 marks)

Do not write
outside the

box

8

Not drawn
accurately

w

2

1

3

2
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3 Solve
5

2y
+

4

12 y
= 3

………….…………………………………………………………………………………….

………….…………………………………………………………………………………….

………….…………………………………………………………………………………….

………….…………………………………………………………………………………….

………….…………………………………………………………………………………….

………….…………………………………………………………………………………….

y = ..…............................................................ (4 marks)

4 O is the centre of this circle.

Work out the value of x.

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

x = ................................................... degrees (3 marks)

Do not write
outside the

box

Not drawn
accurately

O

2x

x + 42
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5 Simplify fully 20a9b6
÷ 4a3b2

….…………………………………………………………………………………………….

….…………………………………………………………………………………………….

Answer ...….................................................................. (2 marks)

6 The matrix 








 ba

ba

2
maps the point (5, 4) onto the point (1, 17).

Work out the values of a and b.

a = ............................, b = ............................ (5 marks)

Do not write
outside the

box

14
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7 f(x) is a quadratic function with domain all real values of x.

Part of the graph of y = f(x) is shown.

-3 -2 -1 O 1 2 3 4 5

-12

-11

-10

-9

-8

-7

-6

-5

-4

-3

-2

-1

1

2

3

4

5

Do not write
outside the

box

y

x
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7 (a) Write down the range of f(x).

Answer ............................................................................. (1 mark)

7 (b) Use the graph to find solutions of the equation f(x) = 1

Give your solutions to one decimal place.

Answer ........................................................................... (2 marks)

7 (c) Use the graph to solve f(x)  0

Answer ........................................................................... (2 marks)

8 2

1

x = 6 and y3 = 64

Work out the value of
y

x

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

Answer ........................................................................ (4 marks)

Do not write
outside the

box

9
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9 A and B are regular polygons.

An exterior angle of A is x.

Here is some information about them.

A : B

Ratio of exterior angles 1 : 3

Ratio of interior angles 7 : 6

9 (a) Write down an expression in x for an exterior angle of polygon B.

Answer .......................................................................... (1 mark)

9 (b) Prove that polygon A has 30 sides.

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

(5 marks)

Do not write
outside the

box

Not drawn
accurately

A B

x
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10 y = f(x) is a continuous graph.

When 0  x  3
x

y

d

d
= 2 and this part of the graph passes through (2, 1).

When 3  x  5
x

y

d

d
= 0

When 5  x  8
x

y

d

d
= 1

Draw the graph of y = f(x) for 0  x  8

(3 marks)

Turn over for the next question

O 1 2 3 4 5 6 7 8

-4

-3

-2

-1

1

2

3

4

Do not write
outside the

box

y

x

9
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11 Angle  is obtuse and sin  =
3

5

Work out the values of cos .

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

cos  = ........................................................................ (4 marks)

Do not write
outside the

box
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12 (a) (x + 3) is a factor of x3 + 6x2 + ax  12

Show that the value of a is 5

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

(2 marks)

12 (b) Hence, factorise fully x3 + 6x2 + 5x  12

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

(x + 3) (………………) (………………) (3 marks)

Turn over for the next question

9
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13 Expand and simplify ( 5 + 3)( 5  2)( 5 + 1)

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

Answer ........................................................................ (4 marks)

14 The sketch shows part of a circle, centre C, that intersects the axes at points P, Q and R.

14 (a) Explain why the centre of the circle lies on the line x = 7.

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

(1 mark)

Do not write
outside the

box

Q (4, 0) R (10, 0)

P (0, 4)

x

y

C

O
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14 (b) Show that the line y = x is the perpendicular bisector of the line PQ.

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

(2 marks)

14 (c) Work out the equation of the circle.

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

Answer ........................................................................ (4 marks)

Turn over for the next question

11
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15 2x2
 4x + 5  a(x + b)

2 + c

Work out the values of a, b and c.

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

a = ............................., b = ............................., c = ............................. (4 marks)

Do not write
outside the

box
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16 A curve has equation y = 4x3 + 6x2 + 3x + 5

Work out the coordinates of any stationary points on this curve and determine their
nature.

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

…….………………………………………………………………………………………….

Answer ........................................................................ (6 marks)

END OF QUESTIONS

10
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There are no questions printed on this page
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