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Formulae Sheet

Volume of sphere = %m~3

Surface area of sphere = Amy2

Volume of cone = %nrzh

Curved surface area of cone = n#/

In any triangle ABC

Area of triangle = %ab sinC

a b -
sind  sinB~ sinC

Sine rule

Cosine rule a2 =b2+¢2 _2bccosA

b2 4+ ¢2 g2
2bc

cosAd =
The Quadratic Equation

The solutions of ax? + bx + ¢ =0, where a # 0, are given by

~b+ /(b2 - 4ac)
2a

X =

Trigonometric Identities

sinf

— sin? 6 + cos? 6 = 1
cosf

tan@ =

02
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Do not write
3 outside the
box

Answer all questions in the spaces provided.

1 The graph of y = f(x) for the full domain is shown.
The graph consists of a quadratic curve and a straight line.

VA
1 1‘ {
HHHH 1 EEN 11
S e /
\ - 3 a1
\l T T T
T2
B AdH H+
2

i\ - r ! —
~2F-1H O B 3 Ha S
HHAHHHHHHHH AR FEE
Complete the boxes to describe f(x).
[3 marks]
fr) =| 2 -2<x<2

Turn over for the next question

Turn over p

03
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2

Do not write
outside the

box
The equation of line 4B is y=12-2x
The area of triangle OCA is 24 square units.
YA
Not drawn
accurately
’x

0 = \2-1%

It =12

* =z G

Work out the coordinates of C.
bxh «h [5 marks]
e B 24 — = =4
bh = 4g
h=¢
-coord e % ot ( S0 sub  this o j =11-Ix
ko ‘:i'\d X - coord 3= 12-2x
F+2x=1
2x =4
2 l - 7. ................................................
Answer ( ....... 2 ...... . 3 .......... )

e
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5
3 R, § and T are on the circumference of a circle, centre O.
i
Not drawn
accurately
R
3 (a) Give a reason why angle OTS = x
[1 mark]
baegle  TOS 18 wescels because  O0T= 05 (radis)
R oo ades ok equal  OST = 0TS
“ = X as req
3 (b) Work out the value of x.
[3 marks]
TRO = 30° . ToR = 180 - 20-20 = 120
08 2 N80 - X e = B0 X e,
...... angle. oround HQ cemee : 360 - 120+ 10-2x ¥ 5
260 = 300 + 3x
6o @B - 3x
..................... J(_:’Zo
Answer 20

Turn over for the next question

i

Turn over p
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4 (a)

4 (b)

4 (c)

Expand ¥ (x—2
[2 marks]
% 2
Answer ............ 1 ..... - 21 ..............................................
A curve has equation y=x%(x-2)
Work out the gradient of the curve at the point (3, 9).
é_g [3 marks]
ox = A - hx
......................................... (1
whan 1=3 55) -Lr(ﬂr -4 =18
Answer |5 ........................................................
Line L is the tangent to the curve y=x2(x —2) at the point (3, 9).
Work out the equation of L.
Give your answer in the form y=mx+c
[2 marks]
............... Y Yezmxox)

e
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Do not write
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4c+3+c—8
2 5

5 Solve

5(kc43), 2(c-8) _

——t

19 m

20¢415 +2¢-tb _
10

22¢ -V _
T 0
DAL =¥ = 10

12¢ = 1

Turn over for the next question

[4 marks]

L

Turn over b
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Do not write
outside the

8 box

6 Two circles, each with centre O, are shown.
The equations of the circles are

x?+y%2 =289 and x2 4% =121

Not drawn
accurately

f)
KO A | ‘;x
Work out the perimeter of the shaded section ABCD.
rodius radius [5 marks]

Ok = {1y =1 08 = \2gq = |1

b b
¢ of Dk = M - 22 = B55m
i Y
..... kool poionekr = 8.5 Sy byl

08 P70181/Jun14/8360/2



7 (a) Simplify Vx5 x x?

Give your answer in the form x” where p is an integer.

]

1“—\ & (xl'-l)"" o 11

Turn over for the next question

A
ks
oy T
7 (b) Solve y~3 =125
-2 . 4
Ty
|
—153 = 125
| 3 = 3 I-l_i
s Y J
A
ye 5

[2 marks]

[2 marks]

Do not write
outside the
box

e

Turn over p
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10

(-2 -1
M‘[a 1

Show that

SAENE

(

)

M3 = |

L e (’2 -\3 B (F1x-2)x (<) x3)
2 /N2 V)T \ax-D)+ (1¢3)

(Ix-2)+ (1 x3)

(

i 0
0

(«u-\)+(-1x|)3 )
Gx-)+lix)))

(1 x=)+ (1x1)

(-3%-2) 4 (2x3)  (-3%-1) + (1%

)

) -1 Qs req\,t"wcd.

)

[4 marks]

)

Wi

P70181/Jun14/8360/2

Do not write
outside the
box



11
9
B
Not drawn
accurately
D
F
AB is parallel to CD.
Is EF parallel to CD?
You must show your working.
[3 marks]
Lorivedor  anges add up ko 180T 1 ACD = 1027

.29\ aound o poik 0dd wp 360" 1 ECD- 143

044 up w 1% (co -indecior a\mj\es-)

Turn over for the next question

11

Turn over p
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Do not write
outside the
1 2 box

10 The unit square OABC has vertices
0(0,0) A4(1,0) B(1,1) C(0,1)

10 (a) OABC is mapped to OA'B'C’ under transformation matrix M.

Ya

| i

i 2.

. C B

\ A "
f 9 [9) A 2 " x

B

! %

—Zel

|

Work out matrix M.
[2 marks]

=
o
P
S
\
\—/
<
{

I
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10 (b)

OABC is mapped to OA”B"C" under transformation matrix

Draw and label O4”"B"C" on the diagram below.

Ya

[‘o‘”
/
- (-

3,

0

0)

Turn over for the next question

HV

-3

\

(:H =

[3 marks]

(0,-3)

L
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¥ 2
11 (a)  Simplify fully %+§;—3
[3 marks]
> LS ~ [
RIS T N SN S
I b g 6 ad
be?
3
44
PUITEWET cocs i s 55 A S Sy srs e S AP LS
; ; : 5 6
11 (b) Write as a single fraction P + =
Give your answer in its simplest form.
[4 marks]
5(m-w) + b(m+) _ Sm-20+6m+b
(1) (M=) [+ O (m-1)
N G
(1) (-u)
fim - 1Y
(ma1)(m - 1)
DT T i 045555 A et e e S R R TSRS
|

L
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12

The circle x24+y2 =20 and the line y=2x intersect at points D and E.
Y a
D
@ x
Not drawn
accuratel
o Y
Work out the coordinates of D and E.
Do not use trial and improvement.
You must show your working.
[5 marks]
X+ (1) = 20
o+ WX* = 20
bx* = 20
xr =4
x = %1
when x=172 when  x = -2
=2(2)= u W = 2(2) = -
D (b ) B, IR

Turn over ;

box

15 P70181/Jun14/8360/2
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13 Here are five graphs.
Graph 4 Graph B
Yk YA
| | ;
X -0 P
Graph C Graph D
Y A YA
|
\
> | —
X ) i f X
T
!
Graph E
Y
i
>)C

I
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13 (a)

13 (b)

13 (c)

For each of the following statements, decide which graph is being described.
Circle your answer each time.

The rate of change of y with respect to x is always negative.

The rate of change of y with respect to x is always zero.
A B C @ £

As x increases, the rate of change of y with respect to x decreases.

@ B c D E

Turn over for the next question

I

[1 mark]

[1 mark]

[1 mark]

Turn over p
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14 Rearrange

A (5-3w) = 2w+

B = 3WX = 2w +\

hy = 2w +3wx +\
bx-\ = 2w+ 3nX
Bx-t = w(2+3%)
Sx-\ = %
2 +3x
bx -1
W 2+3%
Answer

k ject.
5 3 to make w the subject

[4 marks]

.

I

P70181/Jun14/8360/2
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Do not write
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15 (a) The nth term of a sequence is n2 4+ 12n + 27

By factorising, or otherwise, show that the 20th term can be written as the product of
two prime numbers.

(n+a)(n+3)

[2 marks]

15 (b) The nth term of a different sequence is n? —6n+ 14

By completing the square, or otherwise, show that every term is positive.

[3 marks]

Turn over for the next question

e . S | 9

i e
19
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W

-2
16 (a)  Simplify (‘;—);/
[1 mark]
POBWEL suosvovssnsimin a ......................................................
16 (b) Here is a sketch of the curve y=(x— 2)2
YA
y=-27
_‘;x

The curve touches the x-axis at B and intersects the y-axis at C.

Angle ABC is 90°.

The curve passes through A(a, (a — 2)?)

P70181/Jun14/8360/2
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Do not write
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21 pies.

Work out the value of a.

[5 marks]
B I Gt M. Stebes. S 0w ...
ccgradient of BC = Y-y, = b-0 =4 o< -0
................................................................. Lo oo 0-1 Tt
....... %C‘%Ukﬁtswpendwlwbﬁc
....................................................................................................... M=z
..... ‘oub‘“(“’)‘io'%(*'ﬁ
‘j:?’l-l'| ..................................................
B ) I ) e ( e S
T ided T L S N
S W1 T T
................................................ de - 410 =0 e
.............................................. (20 -5 )Za-W) =0 o

o 6

o | Turm over »
21

P70181/Jun14/8360/2




22

17 (a) Factorise fully 12¢24 — 942

[2 marks]

ssfeeoad) |
3d (4 - 2d)
ANSWET ...t

17 (b) Factorise fully w+4)3— (w+ 4)%(w+ 1)

[3 marks]

L
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23
18 ABCDEFGH is a cuboid.
E H
7cm o |
F | G
A ==:::::_—_——-"**---——-“*“-“--**““::::‘\*:\ ------- *I\
NH“"‘“*—-H__HJ":’-_(aO e, o .
8cm ﬁ“‘““--«a__“__y .x\‘*\:\
B 14 cm T C
Work out the angle between EC and ABCD.
[3 marks]
= 2 2
AC = 8"+
A 1
. = + 196 = 260
N\ ACT = o
AC = \‘.?.bO
e l&
6 e - TOx A
........................ Gy,
0 HFEH4H 1258 A ST
................................ bond = e
...................................................... R
B = B
................................................................... .—.‘.... .‘1.3...".............................-..............-.
S A OO\ ¢ =3
= 24.36670. .
2u- % (1dp)
LTy .. degrees
_— ]
Turn over p

s
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19

19 (a)

On this diagram all lengths are given in centimetres.
A cylinder and cone are joined together to make a solid.

The cylinder has radius  and height ( + 5)

The cone has radius » and slant height%

t‘ircumtérantt’

of
Ci wle

P I

(r+5)

T

.............................. y H1‘11(
+0ku.l & CL—T_L 27Tr1+ ‘OT(( 4 7(("' = q_gf.t LLEL _HDHY_PZWZ

A
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19 (b) The total surface area of the solid is 1200% cm2

Work out the value of r.

ST
2

[5 marks]
Beru) = 2007

Turn over for the next question

T
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20 The diagram shows a right-angled triangle.
Not drawn
accurately
6x %~y
=
X+y
Prove algebraically that
[6 marks]
S AL S
_ ((71)]“\' (1+ :1‘fljﬂj ﬂj"
300+ XDyt s QWX louyvy® | ey
W B ' i & _ o v R
......... 31Xt dxy = G -lbxy | (Bl - the-say oy,

......................... Ay =Mooy O\ ey g

........................................................................................................................................

L
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21 Solve 16sin’x = 1 for 0% pag 270°
[5 marks]
Sintx = b
o
. i
Sl = rl” = T
\o 't
. : . i
Sinx = oy SIn X T TG
x = 4WI7 ies. 50, X = - w7
1801417,
0-25
a "
‘30 IKo <76 Sbc
Same distpace fom 130
as -8 fom ©
9% 417 .
S .- L] I()S ) o ' X a ( )
Answer IL}L\-%}E)?.,qu}L\-S ........ 2 4F
Turn over for the next question

Turn over »

L
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Do not write

28 ouis;‘c;’i the
22 The curve y=f(x) has ;i_y = kox(x — 3)3 where k is a negative
X

constant.
There is a stationary point at x = 3
Determine the nature of this stationary point.

You must show your working.
[3 marks]

3(&0[
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