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Formulae Sheet

r

h
l

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
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Answer all questions in the spaces provided.

1 y = 2x3
 5x

Work out
x

y

d

d
.

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

2 Here is a linear sequence.

4 11 18 25 ……

2 (a) Work out an expression for the nth term.

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

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

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

2 (b) How many terms are less than 150?

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

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

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

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

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

Turn over for the next question

Do not write
outside the

box

6
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3 Here are two number machines with the same input, x.

Work out the value of x.

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

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

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

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

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

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

Answer x = ..…............................................................ (4 marks)

4 The transformation matrix 








 1

2

1

a
maps the point (3, 4) onto the point (2, b).

Work out the values of a and b.

Answer a = ............................., b = ............................. (3 marks)

Do not write
outside the

box

Input Output

x  5 + k 3

Input Output

x  3  k 1
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5 The diagram shows two right-angled triangles ABC and APQ.

5 (a) Using triangle ABC, write down the value of tan x.

Answer tan x = …................................................................................................... (1 mark)

5 (b) Work out the length of PQ.

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

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

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

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

Turn over for the next question

Do not write
outside the

box

Not drawn

accurately

10

Q

P

BC

A

x

4 cm

12 cm

7 cm
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6 Expand and simplify (5x  2y)(4x + 3y)

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

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

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

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

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

Answer ........................................................................ (3 marks)

7 p  t is defined as 3p2 + p  t2
 t

For example 7  2 = 3(7
2
) + 7  2

2
 2

= 147 + 7  4  2

= 148

7 (a) Work out 4  3

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

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

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

7 (b) Work out all the solutions of the equation x  5 = 0

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

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

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

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

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

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

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

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

Do not write
outside the

box
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8 The equation of line L is 2x + y = 3

8 (a) Line M is parallel to line L and passes through (1, 6).

Work out the equation of line M.

Give your answer in the form y = ax + b

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

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

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

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

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

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

Answer ........................................................................ (3 marks)

8 (b) Line N is perpendicular to line L and passes through (5, 4).

Work out the point of intersection of line N and the x-axis.

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

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

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

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

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

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

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

Turn over for the next question

Do not write
outside the

box

16
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9 Simplify fully
)6)(3(

3

 xx

x


)6(

2

x

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

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

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

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

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

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

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

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

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

10 Make y the subject of the formula x =
2

1





y

y

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

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

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

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

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

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

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

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

Answer ........................................................................ (5 marks)

Do not write
outside the

box
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11 (a) Here is a right-angled triangle.

Show clearly that sin 45 =
2

1

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

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

(1 mark)

11 (b) Here is a triangle.

Work out the value of .

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

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

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

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

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

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

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

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

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

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

Answer ......................................................... degrees (5 marks)

Not drawn
accurately

45

3 cm
6 cm
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Not drawn
accurately

1 cm

1 cm

45

Do not write
outside the

box
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12 The diagram shows a sketch of the circle (x  7)
2 + (y  4)

2 = 9 with centre C.

The line y = 6 intersects the circle at A and B.

Show that AB = 52

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

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

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

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

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

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

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

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

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

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

(5 marks)

A B

C

6

y

xO

Do not write
outside the

box
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13 Work out the value of x if
3

8x
= 4 5

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

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

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

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

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

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

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

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

Answer x = ..…............................................................ (4 marks)

14 (x  5) is a factor of x3
 6x2 + ax  20

Work out the value of a.

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

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

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

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

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

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

Answer a = ..…............................................................ (3 marks)

Do not write
outside the

box

12
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15 The graph shows a sketch of y = (x  2)(x  3)

The curve intersects the x-axis at P and Q.

Show that the tangents at P and Q are perpendicular.

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

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

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

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

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

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

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

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

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

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

(5 marks)

QP

y

xO

Do not write
outside the

box
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16 n is a positive integer.

Prove that (n + 2)
2 + (n + 1)

2
 1 is always a multiple of 4.

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

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

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

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

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

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

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

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

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

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

(6 marks)

END OF QUESTIONS

11

Do not write
outside the

box
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There are no questions printed on this page
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