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The Formula Sheet is on page 2.
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Formula Sheet

Volume of prism = area of cross section X length Area of trapezium — %(a +b)h
—
A
/ h
Y
Cross ) b >

section
length

Volume of cone = %nrzh

Curved surface area of cone = nr/

Volume of sphere = 37>

Surface area of sphere = 4772

' In any triangle ABC

C
b a
Quadratic Equation A B
The solutions of ax?> + bx + ¢ =0 ¢
where a # 0, are given by
. a b c
[12 Sine Rule: = =
= —bEND” — dac sind sinB sinC

2a
Cosine Rule: a2 = b? + ¢? — 2bc cos A

Area of triangle = § ab sin C
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1 The exterior angle of a regular polygon is 9°

How many sides has the polygon?

Sum of exterior angles = 360°

360 + 9 =40

Answer 490 [2]

2 Using a ruler and compasses only, construct the bisector of the angle NOP below.

Do not rub out your construction arcs.

2]

[Turn over
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3 Jacqui and Gil each flip a coin a number of times.
Jacqui says, “The coin was ‘Heads’ 6 times out of 13, so I think it is a fair coin.”
Gil says, “The coin was ‘Heads’ 15 times out of 32, so I think it is a fair coin.”
Whose conclusion is more reliable?

Explain your answer clearly.

Jacguiz 13 flips,  Gil: 32 flips

More trials give a more reliable estimate of the probability.

Answer Gil because he flipped the coin more times

(32 is more than 13), so his results are based on more trials [2]
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4 (a) Write the binary number 10111 as a decimal number.

o0 1 1
6 +4+2+) =23

Answer

(b) Write the decimal number 34 as a binary number.

32 16 ¥ 4 2 |
/ o o0 0 | 0
36 =32+2

Answer

15921

23 [1]
100010 [1]
[Turn over
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S A parallelogram is enlarged by scale factor 5

(a) How many times bigger is the perimeter of the enlargement than the perimeter of
the original?

Answer S [1]

(b) How many times bigger is the area of the enlargement than the area of
the original?

§2 =25 Answer 25 [1]
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6

15921

Given that

2x+3y=10
Sx—-2y=44

work out the value of 9x + 5y

A solution by trial and improvement will not be accepted.

2x+3y=10 (x2) - 4x+ 6y =20
Sx =2y =49 (x3) - 15x - 6y =132
Add:  19x = 152

x =8

2(8) +3y=10 -» 3y=-6 - y=-2
W+ Sy=9x8+5x(-2)

=72 -10 =62

Answer 62

[3]

[Turn over
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7  The volume of water in a reservoir was 9 x 103 cubic metres.
The volume increased by 30%
Work out the new volume.

e

Give your answer in standard form.

------

30% of 9 x 102 = 0.3 x 9 x 10% = 2.7 x 10%
9 x 10 + 2.7 x 10 = 11.7 x 10% &

Fiswsri

= 117 x 10°

Fracarcin

-------

------

Answer 117 x 107 cubic metres [3]
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1

8 Write down the value of
(a) 3°

Answer / [1]

(b) 5

5 Answer S [1]

nnnnnnn

ce
) () 1073
ce

Answer 1000 [1]
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A and B are similar shapes.
The ratio of the surface area of A to the surface areaof Bis 1 : 9

(a) What is the ratio of the height of A to the height of B?

Length ratio = oI : A

Answer

(b) What is the ratio of the volume of A to the volume of B?

PP 33

Answer

15921
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10 y isinversely proportional to the square of (x — 1)
y=5 when x=3

Work out the values of x when y = 80

_ k
Y= x = 1)?

S=ﬁ=% Y/ k=20

20

30 = 'eng

g0(x — 1)* = 20

_ zzﬂzi
Co 20 4

_ -
x-—l—2 or X I—-——2

x=15 o x=0$

Answer x = 1.5 or

0.5

[6]
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11 Solve the equation x50 —x\2=5

15921

Give your answer as a surd with a rationalised denominator.

XS0 —xv2 = 8§

V50 = 125 X 42 = 542

Sxv2 —x2 =85
aGx+\2 = §
o S

442

_S L R _ S
4w 2 T ax2

Answer g [5]
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12 Work out the value of 0.81 — 0.5 as a fraction in its lowest terms.

Let x = 0.3]ll... 10x = 8.lll...

73 /3

10x — x: 9 =73 X = e 20

\

Let y = 0.55S... 10y = $.55S...

10y —y: 9y =S Y=3 39

—_— e — =

Answer

23
90

[4]
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13 A circle has centre (0, 0).

15921

The equation of the tangent to the circle at the point Pis y = 3x + 20

(a) Find the equation of the radius OP.

Gradient of tangent = 3

Radlius is perpendicular to tangent, so gradient of OP = —;

OP passes through (0, 0): y = —éx

Answer

/
3

\

wl~

[2]
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15921

(b) Find the coordinates of the point P.

P is where g=-éx meets y = 3x + 20

—éx=3x+20

—Xx = 9 + 60
—10x = 60 so x=-6

y=3(-6) +20 =2

Answer P=( =6 2 ) [3]
(c¢) Hence find the equation of the circle.
r’=(-6)>+2>=36+4 =40
Answer x> +y* =40 [1]
[Turn over
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14 A=(3-2)(5+V3)-(3\3-512)

15921

(2-\27)2+ 123
(V83 +77) (V83 —77)

Prove that one of A, B and C is irrational, one is prime and one is neither prime
nor irrational.

G = v2)(S+3) = 1S+ 33 - 542 — 6

A=1S+33 =52 =6 —33+52=15—-466

V6 is irrational, so A = 1S — 6 is irrational

B =02 -127)% + 1243

Q2 = \27)% = G — 2327 — 2427 + 27 = 3] — 4427

V27 = A8 X 3 =343, so 427 = 1243

B =31 - 12y3 + 123 = 31, 3l is prime

C = (v83)? — ¥83v77 + VI7\83 — (V77)?
=83-77=6

6 = 2 x 3 is not prime, and 6 is rational,

so C is neither prime nor irrational.

. A Is irrational, B is prime, C is neither.

[6]
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