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Instructions

L]
®
L

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.

In all calculations, show clearly how you work out your answer.

Information

L

RO

The marks for questions are shown in brackets.

The maximum mark for this paper is 105.

You may ask for more answer paper, graph paper and tracing paper.
These must be tagged securely to this answer booklet.

The use of a calculator is expected but calculators with a facility for
symbolic algebra must not be used.
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Formulae Sheet

Volume of sphere = %nra

Surface area of sphere = 417?

1
Volume of cone = §m'zh

Curved surface area of cone = tr/

In any triangle ABC

Area of triangle = -;-ab sinC

Sine rule e b ...
sinA  sinB  sinC
Cosine rule a?=b2+¢2 _2bccos A
b2 2. =2
cos A :_.ii__a

2bc
The Quadratic Equation

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

Trigonometric Identities

sin 6

Sl sin?6 + cos? 0 = 1
cos )

tan @ =

—b+ /(b2 - 4ac)

2a

I

P56068/Jun12/8360/2



Answer all questions in the spaces provided.

Here is a sketch of the circle x2 + 2 = 36

¥ ,‘r
Not drawn
accurately
0 s’

Work out the circumference of the circle.

XOEDIZ 65 i3 the 2quabon of a ciccle conbredl ak

Turn over for the next question

Do not write
outside the
box

Turn over p
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4
2 y="5x3 — 4x?
Work out 2.
2
| R e
d—y= ...... 518 ................................................. (2 marks)
dx
3
Ya
Q (1, 6)
Not drawn
accurately
u P (9, 2)
(0] "

Work out the length of PQ.

Give your answer to 3 significant figures.

0 4
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Do not write
outside the
box



4 (a)

4 (b)

4 (c)

4 (d)

4 (e)

A sketch of y = ax? + bx + ¢ is shown.
The minimum point is (2, —3).

Ya
: y=ax® +bxte

=V

N

2, -3)

For the sketch shown, circle the correct answer in each of the following.

The value of a is

zero @ negative (1 mark)

The value of ¢ is

zero positive / negative (1 mark)

The solutions of ax? +bx+c=0are

both zero both positive both negative Ge positive and
one negative

(1 mark)

The number of solutions of ax? + bx +c¢ = —6 is

@ 1 2 3 (1 mark)

The equation of the tangent to y = ax? + bx + ¢ at (2, —3) is -

/
- y=2 x=-3 Q:—)Tmark)

Mo

05

Turn over p
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ABC is a triangle.
P is a point on AB such that AP=PC = BC

Angle BAC =x

06

A
Not drawn accurately
P
B | C
5 (a) Prove that angle ABC = 2x
AePz.2¢ ot BPC= AB e  (Bas aoden o an
isosceles. bdangle. afe cqu G\Q)’:\PC:‘SOMZI .......
eodt . BRC = 182822z 2 = Anc
Crher. theacems v Doghen, o ok 1onple. ondk.. 0“?)\@; LOLDSS
o st line add bo 180> (= v
5 (b) You are also given that AB = AC
Work out the value of x.
ARG = AQBR =D AX T \Bo-HX e .
= Wil S BRL s Rl )
- o . . T o
=52z \80 L= 22 3L
o
W= st Bé’ ..................................................... degrees (3 marks)
P56068/Jun12/8360/2



i
6 (a) Expand 3x(2x — 5y)
% :
Answeréxﬂ)saxv) .............................. (2 marks)
6 (b) Expand and simplify (3x + 2y)(3x — 4y)
A X o X T B
N STl O Ceg Wt 1 K
" _ o
Answer..... q f)(‘ .......... (’DL\:) ......... gb ..................... (3 marks)
6 (c) Work out the ratio (3x + 2y)(3x — 4y) : 3x(2x — 5y) when y =0
Give your answer as simply as possible.
(3o 20))(32e-t(9)): 3%(2%-S(0) ) o
= 3(32): 3(TX) i,
=T e L BC L I LN T
Answer........ ‘3 S— 9\ ........... (2 marks)
7 1<m<5 and -9<ng2
7 (a) Work out an inequality for m +n.
AL 5 b0 8.3 52 e
B R T s ————
Answer........ “g ............ <m+n< 7' ................. (2 marks)
7 (b) Work out an inequality for (m + n)z.
DAET 0N W AR T W Ras ol I I G W A
FAR o T (072 D 1R S SO
ANSWeT......ooroooo Do <mam2 <. O (2 marks)

T

Turn over p
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8 Four graphs are shown for 180° < x < 360°
Graph A Graph B
Yy Ya
1 1
. 780 360 |x 0% 180 360 |
— _1
Graph C Graph D
V4 Ya
1 1
o 180 50 % 0 180 360 %
4 1
8 (a) Which graph is y =sinx?
Graph ....... C ................................................... (1 mark)
8 (b) Which graph is y = cosx?
Graph .......... ]Q\ ................................................. (1 mark)
F(ae)
M DL) LS
; /’/ s Shass,
|
_i_

|
|
x
I

L
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9 (a)

9 (b)

Here is a formula.
5t+ 3 =4w(t+2)

Rearrange the formula to make ¢ the subject.

e T - 3
................................. e
B -3
Answer..... tﬂ ...... W ............................... (4 marks)

1
Work out the exact value of r when w = ——

8
Give your answer in its simplest form.
r= 8l%)-3 . A= 3 -4 - %
......................... e Ip o P S K. Y
SR kel O30 N e wOR L
~ B
£= . L e (3 marks)

MR

Turn over p
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10

10 An aircraft flies y kilometres in a straight line at an angle of elevation of 28°.
The gain in height is 7 kilometres.

Not drawn
accurately

7km

y= H*Cl km (3 marks)

(2s-( ).

1" A sphere has radius x centimetres.
A hemisphere has radius y centimetres.
The shapes have equal volumes.

Work out the value of ;

4
Give your answer in the form a® where a is an integer.

Nolme.  of. Sphe s%.,.._yg....%.:if X

L
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11

Do not write
outside the
box

: .‘\ -
12 Expand and simplify (¢ + 4)° er )™ = X (‘,‘.)x" YT whece

o

U:-;-Lrg = (E+ o)lru) (i) = (5 Be w16 (k+)

= B2 R NBe R Alkeradivly, using the
svmecnlon. focomie. asove ondfoc Pascal’s tricogle to
asdse, (bra) = B4 362() + 3e(W) e 4>
= £+ 126* + 48E + b4 —_
Answer...... t3+;3\+}+l—kgt+gu{ ................. (3 marks)
13
Not drawn
accurately
16cm 9cm
20cm
Work out angle x. (o=ipe Rule o\?‘: Lr+ec* - 9be cogfr
T IO PR
............................................................ =.Az.cosl |Ero-at
Ak c

X rermeeme e e s \01‘6 degrees (3 marks)

(1d.p-) .

Turn over p

W
11
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12

The sketch shows a circle, centre C, radius 5.
The circle passes through the points A (-2, 8) and B (6, 8).

The x-axis is a tangent to the circle.

74

n 5 (21’3)
Work out the equation of the circle. ,
. : 6+(-2) _
k.. Salank ). 2= A s
Then. bh= (Boeyru? [ Pothagpeas ).
s O G Bt G e
sty | - — . Bo ’
R B O = kS ar R B L Bi)eBi5)
and squebon of cirde 12 gaven by, 9¢”§1+(‘j“5 =B
-2 N R
Answer....L.J.f'. ..... 2 )-P(\O#S‘)“Q‘S_— ........... (4 marks)

12 P56068/Jun12/8360/2




Do not write
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15 (a) f(x)=3x-56 for all values of x.

Solve f(x2) =43

15 (b) A sketch of y = g(x) for domain 0 < x < 8 is shown.

Ya

o

n

co
=Y

The graph is symmetrical about x = 4
The range of g(x)is 0 <g(x) <12

Work out the function g(x) .

=> O =-3[§)+C De = 20 glu) = -3k

9X) = oo 32C i O<x<4
_31_{_9“_}' ....... 4<x<8
(56 marks)
13
Turn over p

i
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14

16 (b)

16 (c)

16 (a)

Use the factor theorem to show that (x — 1) and (x — 4) are
factors of x3 — 21x + 20

4+ L0 = O

Show that (x — 1) and (x — 4) are also factors of x3 — 10x2 + 29x — 20

& Y
Hence, simplity fully - 10x§j:;;j£1 =

o
Ri
+:
b
2
1
i

L
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17

ABCD is a square of side length 4x.

E is the midpoint of BC.
DF:FC=1:3

Not drawn
accurately

H N
é . 4
%
You are given that B

area of triangle AEF = kx? ¥

Work out the value of &.

L
15

Turn over p
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16

18

19

(x—52+a=x2+bx+28

Work out the values of @ and b.

Y -5 ?.+ a = JLI -~ 1O2¢ + 25 + @ = DLZ"F,Q’JC'FZIK

Solve the simultaneous equations
x+y=4 R )
y2=4x-|-5 SRR @
Do not use trial and improvement.

M
|

16
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Do not write

17 ours;:;ithe
20 For what values of xis 3 = 150x —2x3 an increasing function?
9.2.000) ds a0 docceasing. [uackon. (B all vdu
o(\%wkuokswu;.fb ______ 5 T < N
o L
3 2
TS T T B0 Torn R0 DL~ MO Kool <0 WO Y2, S
9 e
................................................................................. S

Turn over for the next question

T;-—:) WVsualise Ehis, consider the <Rebeh QP

(o) = -6 HrigO
oy F'(jf\)

i

NoOW e can e olwf-l\,) F&"Om Lh< Skekok Ehal
F‘(x);.g - anck khus rt:t’_) an ir\c:’{aﬁ}f\% Fancﬁon s

(A bhe bLoundeel interval (For oc Fu~ by
-l KL FT, —

Turn over p
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21 The equations of three straight lines are
y=2x x+3y=0 2y=11x-7

The lines intersect at the points O, 4 and B as shown on this sketch.

Y a

2y =11x—7 x+3y=0

L
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Show that length OB = length 4B
-3:7,9(_.... D) Qo= X - ;7_....@ X+ 3

From. 3...252.239.. 00 @, 29 (B9 n %o
=.29.2.2339 - F Dy = T o -Laz=glid

.............................................................. condec D and .
Subebtvbing . O iake. D). uedts  A220) = x - F
S Hx =lloe-F = Fx = T =5 x= |
Lo, ®,..9.2.2(0)=.2. - Bzl 2 )
__L_T_ez.oé!;}.\. ...... 20 D 5. LSGC)«WA ........... \I'L*‘Ql:\fg: .........................
a0ek.. Semgth. AR5 o g L RIERILELI2)
= R P SN AL EX S
J(LST 1L ..57) ........... \/Zg.bzq,_\/,rs,“\lf
............. - engbk013~hn59\ﬁ8
........................................................................................................................... s

Turn over for the next question

6
. Turn over p
ML
19
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20

-1 0

The transformation matrix ( (1) _01 ] maps point Q to point R.
Point R is (—4, 3).

Work out the coordinates of point P.

=) e G

=

=R (2) ()

Answer ( ......................... P ey S —

22 The transformation matrix { L ] maps point P to point Q.

so@= () e (L 2)(2) < (

(6 marks)

L
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Do not write

21 \ }:r\ Ffe thoan outside the

box
. ¢
23 The curve y = f(x) is such that Ey = —x(x — 2)?

The stationary points of the curve are at (D, —) and (2, 0).

1
1 |
al xn 1 A
. . N NN\E =\ @
Determine the nature of each stationary point. "~ "2 </ | = s\ k\
You must show your working. bo\e =R\

x| Fla) |l wzuize  ° Tt
..... i I Kol o o I ‘*‘}. 0;%“)6@%&& g |
....... O o A Stebianaey. povab
A T it O P } _______ (2.2). i3 .00 ifladon,
....... AL N2e | 2polat, i g point tehece Ehe

(4 marks)

END OF QUESTIONS

N L the seconal derivative F"(g{,): O, khen P
have an inflection poiat. [However, g all
inflection poiob;; Ale s;tak';on.amj‘ s5 be carefud
hece . LF F'la)= o, then Xza is an
e~ Fleckion Point  Luk not ﬁu%smn’qj %*a\’cior\arwj,
T5 chedk tdhekher 2= @ is %\'G\b;)r\é\r\j s]mPk:) EheuR,

v hekheas Pr(ov) = &)« L bhe ctxm\*m'r\ Aborne both

Sz 3 owed 2 ) owe "’3{"0&;43(\0\(‘\9 as F'(O)-:Q andh

F‘l 2) = L 9
N
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There are no questions printed on this page

DO NOT WRITE /ON THIS PAGE
ANSWER IN THE /SPACES PROVIDED
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There are no questions printed on this page

DO NOT WRITE /ON THIS PAGE
ANSWER IN THE /SPACES PROVIDED
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