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For this paper you must have:
* mathematical instruments.
You may not use a calculator,

Time allowed
* 1 hour 30 minutes

Instructions

» Use black ink or black ball-point pen. Draw diagrams in pencil.

» Fill in the boxes at the top of this page.

* Answer all questions.

» You must answer the questions in the spaces provided. Do not write
outside the box around each page or on blank pages.

¢ Do all rough work in this book. Cross through any work that you do
not want to be marked.

¢ |n all calculations, show clearly how you work out your answer.

information

» The marks for questions are shown in brackets.

o The maximum mark for this paper is 70.

* You may ask for more answer paper, graph paper and tracing paper.
These must be tagged securely fo this answer book.
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Formulae Sheet

Volume of sphere == %an

Surface area of sphere = A2

Volume of cone = %m‘zh

Curved surface area of cone = w¢/

in any triangle ABC

Area of triangle — %ab sinC

a b ¢

Sine rule - e —
sinA sinB sinC

Cosine rule a?=5b%21¢c2 _2bccosA

b2 + C2 . 02

Aes— o ——
cos he
The Quadratic Equation

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

b+ /(b2 -4
. ( ac)

- 2a

Trigonometric Identities

_ sinf

=7 sinf +cos? 0 =1
cosfl

tan 0
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Do not write
uiside th
3 0 Sboi -]
Answer all questions in the spaces provided.
. . dy 3
A curve has gradient function v 9—-x
X
1 (a) Work out the gradient of the curve when x = —1
. 3
W 2 A N
............................................................... VT ot AU 1 & N
ANSWET e e lO ...................................... {2 marks)
x
1 (b) Work out the value of x where the rate of change of y with respect fo x is1.
.......................................... I S - AE T
.......................... T O B - 2. S,
-1 é’ = DC3
ANSWET oo a s a ........................ (2 marks)

Turn over for the next gquestion

Turn over
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Do not write

4 ou!ségithe
2 Ais (-4, 3) and Bis (2, 11)
AR is a diameter of the circle,
yA
Not drawn
accurately
B,
O }x
2 (a) Work out the coordinates of the centre of the circle.
M{Jfoi-\{' oy ,A«E’
G -ue2 |2
e T -
o 3400 = M
XY z = |
Centre = ( ..... ' “\ ....... . -1 ........ ) (2 marks)

AN
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2 (b)

2 {c)

2 (d)

Work out the radius of the circle.

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

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

Radius = ...ccovceeeeennnld T (2 marks)
Write down the equation of the circle.
. 2. 2 -
Answer 96*'\\ ..... v (‘j"'%\'zt’ .......... (1 mark)

P is another point on the circle.
The gradient of the line AP is 2.

@i&i« Gemia e 7 G0

Write down the gradient of the iine PB.

Turn over for the next question

0

I

5

E

Turn over &
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Do nol vrite
outlside the

3

3 (a)

6 box
ABC is a right-angled triangle.
Pis a point on AB.
Not drawn
accurately
4cm
©
BP =4cm and tanx =§
Work out the length of BC.
ope
............... SO A S
...... I S
I R 2 T T,
A BE 2 b 2% = Lxd o 2 =06
ANBWET i g are e es e eee e senansbenaes cm {2 marks)
3 (b) Work out the length of AP,
o
............ LN AN
...... I N T
A BN o 1S
B . L
.................... O
O ST NI
ANSWEL i nee e S- ............................... cm (3 marks)
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Do not wiite
outside the

7
4 Solve /(334 /x} =6
FY AN - 3 S & S - >SS
QLN . S S,
O N S
X= o Cl ....................................... (3 marks)

5{a)  Show that (x+7)? — (x— 3)? simplifies o 20(x +2)

..... CRIAC TN el R TE T2 | A
...... XU x Wt e LA = Lo b &
...................... A e N O N

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

5 (b) Hence, or otherwise, work out 1072 — 972

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

Turn over B

I

I

7
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8
6 Simplify (3xy®)4
............................................... S A
5 20
Answer................. ngéxd ............................................ (2 marks)
7 Expand and simplify (¥? — 5y +2)(2y - 3)

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

L
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9
8 A curve has equation yp=x*—-5x249
8 (a) Work out &
dx
d i Qac
, .
Yoo L“D( ......... ‘.'T'...’ ..... SO {2 marks)
dx
8 (b} Work out the equation of the tangent to the curve at the point where x =2

Give your answer in the form y =mx +c¢
: . : 4
o Gadiaks =2, 9 = L(2)] . 10(z)

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

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

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

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

... o= Y O JE SR = SOE-Ss S
Do TS0 W Db S, MmN
ALE = oo
I N oS sl =23
......................................................... O et WS 12 ST X ST
e ey o V22 2

ANSWET ..o iiie et ccaeee s e e e e st a b b (4 marks)

T

Turn over p
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10

9

10

Solve 24 6x+7=0

Give your answer in the form a 4 v/b, where « and b are integers.

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

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

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

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

a+2x

Make x the subject of the formula

L
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Do not write
i1

oufside the
box
1 Here is a sketch of a cubic function y = f(x)
YA
5 0 \/3 >
11 (a) Use the sketch to write down the three linear factors of f(x).
Answer.(.?&..“’f..%’-.ﬂ. ....... ) v D5, , (D(—'t’i\ (2 marks)
11 (b)  You are given that f(x) = x3 4 bx? + ex
Work out the values of b and c.
............................. ACAWE I S 6= S AN e S W
=0 I St C U+ S 20 J
.............................................. TR 0 U SO - 2» St L=V W
........................................... SR A T 2= SRS -3, S,
el
D= e D‘ ........... S o \b ......... (2 marks)

i

P51254/Jun 138360/t



i2
12 Work out all solutions for x and y if [;’ f}][—h] = [4{;‘]
e
)
( N B - L]
Y 5
0) ~2 ~\2 = L

& X ~uy = 7

- X
e . Lﬁ = d-§& @

@ :)('?’-\ iz = L. X
X* - Lo ~Vv2 = O

(% -bY[>Ce 2) 2 O

L \
Ls-.'a :)k"g

=2~y _ =tO :
A= ~2-7 . = . N §

b
i——
G L

o)

~ g

‘j 2 b -
_..-—L:‘
..,_\__
2

O Answer

IR
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13
13 Solve  y(v3-1)=8
Give your answer in the form a+by3 where « and b are integers.
C T - S
(TN e F R —
MUWMLZL) ..............................................................................................................................

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

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

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

........................... P B v e 98a w8
................................. TR L Tt - el W S

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

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

Turn over for the next question

13

Turn over p

I
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Do not write
culside the

14 box

14

ABP and ADQ are tangents to the circle, centre O.

C lies on the circumference of the circle.

Not drawn
accurately
0
Prove that y = 2x
Give reasons for any statements you make.
....... PO = 40° | (forged meers mdied e SO0 N,
L B = -~ 25¢
........................... R —————
........ OC"J=qc?*?-?c(‘bosf-&‘fsst'f‘w;\’/\zA
..... “r(-oe?"\QQ“CQO"Z?Q"(QO“‘Z%\‘L\ﬁ

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

o0 LB O 2N Cirges A0 K R Tl 6 . LRI,

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

......... AR 2. AR0..2.40°. .. (Engamfnea  @dius.. o 983

14

i

ﬁ

|
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156

Do not vrite
ouiside the
box
................................................................. 66 marks)
15 Express 22— 12x—7  intheform  a{x +5)? ¢
............ S = > S Y-S0
.............. o2 Lo e s
N " ( 2 -
............. S T T v - S
2 e
=S 200200 w5 N
ANSWET ettt eete e sceeessrier e s st erarenane s aree s s nrraeneesnaree (4 marks)
Turn over for the naxt question

g
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16
2
16 Sove  x 3=74
Write your answer as a proper fraction. .2 i
i L ] =,
| - — oC z Y3
.............................. d?(quCf
b4
BT
a4
z‘ <
................................ S
..................................... ettt
V3
Y TN O
2
............... o A
}
................................. 72 ettt
= o

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

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

END OF QUESTIONS
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