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For this paper you must have:
s  acalculator 20-21
) mathematical instruments.
22
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2 hours TOTAL

Instructions

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

« Fillin the boxes at the top of this page.

« Answer all questions.

« You must answer the questions in the space 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
» The marks for questions are shown in brackets.
o 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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4
Volume of sphere = gm‘s

Surface area of sphere = 47°

Volume of cone = %nr‘!h

Curved surface area of cone = Tt/

In any triangle ABC

Area of triangle = %ab sin C

. a b c
Sine rule — = e =—
sinA sinB  sinC

Cosine rule @®>=5h%+¢%—2bc cos A

b* 4+ ¢? - a®

Cos A=
2bc

The Quadratic Equation

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

Trigonometric Identities

sind
cos

tan 6=

sin® 0+ cos® @=1

Formulae Sheet

—b++f(0* — 4ac)
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Do not writs
outside the
box
Answer all questions in the spaces provided.
1 Point P is marked on the grid.

YA

4

3

5 P

-
/
1
L~
/
/ >
-1 0 i 2 3 4 5 6 7 8 X
-1
_
1 (a) Work out the equation of the line that passes through O and P. Gad = 73
-~
ANSWET ....iviien by N / ........ e oo {2 marks)
1 (b)  Work out the distance OF.
Give your answer to 2 significant figures.
B Pybaag 0P 2 AT R
Answer ... LA R L
Turn over for the next question
6

Turn over b
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2 {a)

2 (b)

2 {c)

2 (d)

Write as single powers of m.

(<)

(m?°

Answer
12 -4
m e+ m (__ \
Answer
1 4
m? % m? (+ A
Answer
1
s z b
m m
Answer

{0
......................... m reeveeerieeeseresenstenennenseenesnisnnrns {1 11081K)
1o
...................... DN oeeeeereeseesssississsssssennennnnes (1 M1ATK)
&
i 2
.......................... 2 o e, (1 mark)
- Yo
= (m ) ) (~)
G
..................... T enreessessseessssssensensins (2 MAIKS)

836012
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3 The line 5x — 2y = 20 crosses the axes at the points 4 and B, as shown.

&, ’y
C‘E)555-5 o0 - G3B

v

®
Csses Y-edtsd
Lhn OC =0

- 0O 1:3 r 1O

Work out the area of triangle OAB. e B

--------------------

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

........................ e s
ANSWEL wovvveoreeeereenn 2 S0 o S S (4 marks)
4 x
4 Solve -2+ =2
5
........ Y TR™S TP € T S0 AN £ S0 1= SO SO X S
............. LS A S 8 SQ,
........ T LS v OUOT-SNt SOOI GOPUROONE oo Tvr S
\S- - -
ANSWEE X = (1 iivvirrinrrreererirreecsns ot e vsser s sreessreninn {4 marks)

Do not verite
outslde the
box

13

Turn over b
836002



Do notwrite
cutside the
box

The function f(x) is defined as

fx) = x2 - 4 0<x
=14 - 3x 3¢

5 (a)  Work out the value of f(1).

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

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

6 (b)  Work out the value of f(4). Wy

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

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

5 {c) Solve f(x)=0

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

----------------------------------------

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

4y GLDCE D
ANSWET .eovvrvenrrcrrasssnes :

5 (d) Work out the range of f(x).

----------------------
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Do nol vite

outside the
DOX
Here is a sketch of =10+ 3x —x*
Y A
-2 0 5 X
y=10+3x - x°
6 (a)  Write down the two solutions of 10+ 3x-x"=10
ANSWEL X = vivirene T and X = ........: o TR (1 mark)
8 (b)  Write down the equation of the tine of symmetry of y=10+3x- x?
ANSWET vvvciseeererisnsns = O
) Grophy wbuvt  O-on’)
6 (c) Write down the solutionof 10+3x-x" > 0
Z <
ANSWET vorrrrnnees 22 200 5 S e (2 marks)
Turn over for the next question
12
Turn over »
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7

The area of this triangle is 27 cm?.

18cm

10cm

iy

N

g0~y

Not drawn
accurately

836072
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Do not wrile
ouiside the
box
PQR is a straight line.
Pis (-5, 11) and Ris (16, -3).
PQ:QR=3:4
Work out the coordinates of Q.
F(‘-L.T)H\
b
A}
b
R (1b;33)
[xi BP>R = fb-=-% = 2|
1 mp&ﬁb ] ??6"{’1' 3
L TR T N e )
L2 (orordinck = =5 ¥ 9§ ¢ 4
le, P 7 =~-3 ~ I s =4
T operls > L pat = -2
2L o =bla~ B
Y - co~ordinae = 11 ~b = 5
Answer (L‘ ....... Y e 5 ....... ) (4 marks)
7
Turn over P
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9 Sue is walking due North from Ato C.

The bridge between B and C is closed.
She has to walk along paths BD and DC instead.

c Not drawn
accurately

o> Bridge

72m

A

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

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

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

------------------------------------------------------------------------------------------------------------

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

_ = 102
ANSWEL it st araassssasens m (4 marks)
afﬂb «§
\ 2 Sef v 0TI
3 _a4a. 2 o )b
10 Simpify fuly 21 . o (ax .
6x +8 2 (3¢ + L)

--------------------------------------------------------------------------------------------------------------

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

--------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------
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11

Do net write
outsgcoiilha
11 The nth term of sequence Xis an+b (1)
The nth term of sequence Yis bn+ta (2)
11(a) Show that the sequences have the same first term.
A I e
(.00 xh = b G b G F et e
(1 mark)
11 (b} The 2nd term of sequence X is equal to the 3rd term of sequence Y.
Show that a=2b
R e
..... N2d 2 3 ha e,
L2 2 B R ]
c\§ ...... G D 2 B !
v 1 & = 2b (2 marks)
11(c) Provethat
nth term of sequence X _ 2 +1
nth term of sequence Y e+ 2
antb bt 0082 G F R e
...... v 2hactba D)
.......................................... b v 2 R 2
................................................................... T A )
.......................................................................... N2,
(3 marks)
Turn over for the next question
14
Turn over b
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12 A curve has equation  y=x°—9x% +24x - 16

12 (a) Show that the curve passes through the point (1, 0).

................................. N ’“(“.*‘2-%‘-[(3‘:0
et reer e rainra e T e T T T A=y S
(1 mark)
12 (b)  State the coordinates of the point where the curve intersects the y-axis.
........... o L eI SO SURRIUR U P 1 SOOI
Answer (O ........... '”) ...... Y (1 mark)
12 (¢)  Work out Q
dv J
‘.—? ERe S 0 PY g Qtf,
Ox
Answer ........................................... {2 marks)

836072
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12 (d)

12 (e)

Work out the coordinates of the two stationary points on the curve.

You are given that the curve has one maximum point and one minimum point.

Sketch the curve.

{24

-k

=Y

(2 marks)

1]

Do not write
cutside the
box

IS

Turn over b
8360/2
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13

13 (a) Show that x°=

13 (k) Which cylinder has the greater height? use  calculeler

You must show your working.
_ . = J >

Cylinder A has radius xcm and height xcm.

Cylinder B has radius ycm and height 2y cm.
Not drawn

accurately

2y

Swlew Area 3 Aveh + Qe ?
A
_ P
You are given that durtt kop

total surface area of cylinder A = total surface area of cylinder B e bl

2 2

¥

R

"

BT et e

BT (29)..%. 212 2

@ Sv;ﬁbk¢4mw'

)

Tn

"RW§%31—361 .

(4 marks)

Answer Cylinder SR > NIRRT (2 marks)
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14

Here is a sketch of y =x?+bx®+ex+d where b, ¢ and d are constants.

})

(3(—*"\ .'1\
S (> -5)

¥

Work out the values of b, ¢ and 4.

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

R L R R R R R I A e R N L SR

.......................... IO NE SrOOeesi 1 SO B~ GHE S N < OO
Answer b= "L? ....................................
_ >
e
d=‘6 .................................. (4 marks)

Do net write
oulside the
ox

Turn over b
$360/2
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Do not write

oulslde the
box

(e =N -3)

Tt b v 9

15 (a)  Work out the values of a and b such that

X _6x+5=(x+a)’+b

L - ?)’) -
.............................................................................................................
..............................................................................................................
..............................................................................................................

_ 3
ANSWED (1T oovviiinii T e rres s remnss st sssaaassasssssnnesses
b= i ETE SRRSO (2 marks)

16 (b}  Rearrange the equation m=12-(p- 1)2 to make p the subject.

8360/2
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Do nal write
gutside the
box
16 Matrix P 23 Matrix Q 1
atrix P = =
a b 0 1
You are given that PQ = QP
Work out the values of ¢ and b.
| i
O
(7] (z 57\ (2 ]5)
. b }ka m'.a)
2 3‘)
|ae) b
(I L'\ e b\
ol (o | b
- g = 3 +b - b = QA
sk 2 b - e 2 O
ANSWEL 0= .ueriiieennnnns C) .......................................
b= 2 ........................................ (6 marks)
Turn over for the next question
11

Turn over ¥
836072
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18 (a)

18 (b)

Expand and simplify {2s -+ 1)(s — 1)

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

--------------------------------------------------------------------------------------------------------------

Hence, or otherwise, solve 2sin“0-sin0—-1=0 for 0° < 8 < 360°

Turn over for the next question

“ NO 336
‘ #¢ _ . .
\-/ Q0 M—_@

Do not write
outsida the
box

Turn over b
836072
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Do not write
outside the
box

19 The sketch shows point P on a circle, centre C.
The equation of the tangentat Pis y=13- 2x

7
JJ\

\

N

X
y=13-2x
19 (a)  Work out the gradient of PC.
.......... O T . Y
|
Answer ..., /2 .................................................. {1 mark)

836072
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19 (b)  Work out the equation of the circle.

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

..... oz Yo gng sl
..... o sl sy =g e Wk
LSS, DT E LM K R
........................................ '2.“.”§3”.”..::”.“.?2“>t . .3

---------------------------------------
-------------------------------------

----------------------------------------------------------

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

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

Turn over for the next question

{u,5\
~
2 r N
ro= L2 s 2°%
e I 2 - 20
(6,5
? > =2 J20

Do nctwrite
outside the
box

Turn over b
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20 Factorise fully x°+4x® - 25x-28 g )
LRED O BBl e
Bl N W N 228 28 G
oo L2 s B RO e
.............. (a@+l\(7~ﬂz§\*3ﬁ+kx—2$“x—26
........................... 3 e TR e
..... 2. o) (o 4 A n 28

------------------------------------------------------------------

..........................................................................................................
--------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------

De not write
oulside the
box

ANSWET i e e s e e (6 marks})
END OF QUESTIONS
] (x +\\ {>x* % poL - 25)
Uuﬁ\,ha’ -<b OC; mMus t < -2 5-
- p ot - 28> = - 28 %
~3 {D = 3
836072



