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For this paper you must have:
e mathematical instruments n g Pages Mark
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You must not use a calculator. 4-5
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e Use black ink or black ball-point pen. Draw diagrams in pencil. 8-9
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outside the box around each page or on blank pages. 14-15
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¢ Do all rough work in this book. Cross through any work you do not want

to be marked. 20-21
¢ In all calculations, show clearly how you work out your answer. 22
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Answer all questions in the spaces provided.
1 (a) The function fis given by  f(x)=5x + 3
Therangeis f(x) <23
Work out the domain of the function, giving your answer as an inequality.
[1 mark]
25 =90t}
L0 = D
4 = 20
Answer o < ¢
1 (b) The function g is given by  g(x) =x>—4
The domainis -3 <x<2
Work out the range of the function, giving your answer as an inequality.
[2 marks]

)+ (3Y -4 = a7 -3
() = (ay ¢ = $-¢ =&

-3l <€ 9y £ F

Answer

-1 ‘f"""/

! PY
¢
g
\

02

—4

ﬁ_g,
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1 (c) The function h is given by  h(x) =v/2x+1

Work out h*1(x)

< = [aq1
otz 2yt
bcz—l:'b_cj
ot | = 4
x -t

o<

2
oL — |
h'(x) = 2
[+ SI7)-L)
2 =15
1 6)\ 7 b
49 Work out the values of @ and 5.
‘.(1
ﬁ S50 + oM [ Ao
- A AN+ -6() 154
Lo (S o
((14%1> “ligh
@v lgﬂ
(_ZO> et
oaz= bo _ "ik?
Iy b= (<
L= -2
CcA =
Lr' a= & b=

03

[2 marks]

[2 marks]
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3 A linear sequence starts 2 = 5 5 8 = 11
+3 +3 +3
Work out the position of the term that is the first to have a value greater than 500
20| 2 s 0 [3 marks]

-
2N \5 ﬁ 0? )z

3nu-| % 500
v > So |
>4
At n= 14 \/Mlijm%‘ilwﬁ@

Answer /é & %‘

4 AC is a straight line.
A is the point (-3, 2)
B is the midpoint of the line AC.
B is the point (12, 10)

4 (a) Work out the coordinates of C.

C (27/ [g> [2 marks]
&
(12, 10)
f
(’érz\
Anz 13&=(3%) =5 dy = [0-2=¢
(12415 =27 (q= 10+ € =IF

0 4
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4 (b) Work out the distance AB.
[2 marks]

2128

JL2-0-D]"4[10-23" 6y

279

\

Ao
A= | a8 44y
AL = [287

\l

__//
Answer (/;gﬁ units

5 Here is a sketch of y=x*+bx+c
The graph passes through (-1, 0) and (5, 0)

VA

=Y

Work out the values of b and c.
[3 marks]

\iy

= oer1)(ot-¢)
Y= 50+ -6 -§
42 o0 - Gal -5

Turn over »
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Simplify fully

[3 marks]

—

Jasx3 - [1x3
J1b 13
5/3 33
5}
2J32
—=
4J3

J
Answer / P2

Here is a sketchof y=tanx for 0°<x<360°

Y A

=Y

You are given that tan 72° =k

Work out the two values of x between 0° and 360° for which tan x = —&
[2 marks]

lev —72 20 — 72
)4 pYq%

Answer [ 0 g and ) @g
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2

X
Work out — as a power of x.
%2

Circle your answer.
[1 mark]

e

)

RENGE () = 5

3-digit integers are made using three different digits.
The digits are chosen from 1,2, 3,4,5,6,7,8,9

How many more odd integers than even integers can be made?

o> ) [ T1 fogw 0 L]
7 X B X5 7 X & x4
opd = ¢ 2 Cuen =D 224

2 4o

— 21y
D5 6

e~

Answer 5 é

[3 marks]

Turn over for the next question

Turn over »
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10 PQ is perpendicular to QR.

VA

Not drawn
accurately

Q(3,12)

P (0, a)1

¥

o R(9,0) x

Work out the value of a.

Mg = 73

[4 marks]

0 8
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11 Solve x*+10x%+8x=0 box
Where appropriate give your answers in surd form.
Simplify your answers where possible.
[4 marks]
o[ o¢® £ 10c +8) O
50 = 57 £ 0 +E = O
2
[t +5) - 35 +% =0
(oc45)* - 19 =D
(D(,+55’Z = 7
°L+S = g
o= -5+ 17 = -5-019
Answer 20 =0 sc=-5+f17 2= ~$=(h
Turn over for the next question
8

Turn over »
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10

12 A, B and C are points on a circle, centre O.

Prove that y=180—5x
[4 marks]

(t]Jr%Dc}Xél = 2bo- Y o
JjJré")L = Jéo - 42
Qj = 340-42-6o
2y = 2bo-L07L
y = €0 ~So2 S howwv.

/Acl/ljb-(, it Ceshre o %W’J@ OWLﬁZé MC[,I/(M%/M[&

170
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13 Here are four sketch graphs. box
Circle the letter of the sketch graph that represents  y = 5"
[1 mark]
A B
V V4
9] X 0] X
D
Va
0 x
Turn over for the next question
5

Turn over »
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2
14 Simplify fully 2x 2—4x—6 + 4x+24
x° —3x 7x
2(Co *2%x ~3) « Ta®
o¢ (¢ =37 4(%4’0
205c-2 )(e+1) Doe 2
oL (23 ot (act)
il (7')6 v)
2( X 1"
Tou
2 2¢
1>
)
=
Answer 2

12
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15 (x— 3)(x + 4)(x + p) = x> + gx? + rx + 24 >
Work out the values of p, g and r.
[3 marks]
(0 ® =350 + 45 —12) (oc+ )
(DC " h s —12) (2 + )
> %4 Facik e T Poc —l2m>t —I2p
— 2
50 £ (P+Dc™ & (P-12) ¢ - 2p = X + g A+ y
—l2p =24 P+l = 9 P-12 = v
P= -2 =2+l =9, -2 -2 =1
— —~1=9 — g =y
—_— — —
- 4 -4
p= > q= i r= ¥
Turn over for the next question
7
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16

Work out the length AC.

14

Not drawn
accurately

Give your answer in the form a\/E where a is an integer.

SI'I/, q/f = 9|/m 20
10 AC
P
i 3
o AC
rexSr o oy x L
2 Z
AC x \E/ -
z
AL = x 2z
<
Answer

1 4

[3 marks]
Ao = 19 xJe
Sz xSz
AC = I
z
AC = 52
5J2 o
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17 The expansions of (4a +x)* and (5-2x)*> have the same coefficient of x> box
Work out the value of a.
2 2 [3 marks]
2 0
763 [‘l’of.)‘éu,) C} (g) (’:2DL>
i
u(xtmxpc; [ ¥ | x -Ba
‘ 2
* lbasc”’ - §30
b-3)3! by = %
\ o
X3, A==
/’l _’Lf,
e
3 |
14
‘/\\ - \ ,
- 935 —
6 B =
Turn over for the next question
6

Turn over »
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18 A 60 cm piece of wire is bent to form three sides of a rectangle.

It is then attached to a fixed rod as shown in the diagram.

Not drawn
accurately
rod
xcm xcm
yem
18 (a) The area of the rectangle is 4 cm?
Show that 4 =x(60 — 2x)
[2 marks]

A: >5j oC +j—(/>csgo
A:DL(éO’QD(B Aot +Y = bo
Y= bo -JQu

16
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18 (b) Work out the maximum value of 4 as x varies. o
[4 marks]
A— =z x (/QO ~2 >c>>
A = bose —J5”
A
Ar po - %
daC
it
dn
D= 6o ¢t
4o = bo
20 = |5
A= 16 (bo-209)
A= 154280 = 450 cm®
Answer Lf CD cm?
Turn over for the next question
6

Turn over »
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19 (a) (x—1)isafactorof 3x>+2x%—3x—2

Factorise fully 3+ 2x% —3x— 2

[3 marks]
3% 4+ 85 +2 5K2-£_
ot 1 B4 2 o 2
- (%763 — 4oy 7’> \,/ be Do Z*?nkzu@
5207// ;Dé éL _D(gn(nfof'l/nﬂ))
(5ot =50 )\ Dy ()

or —2

Aol -2

0 O

(c-1)( 3ot 4+ S

Answer (DC”}>(%?C+Q~>(3C+B

19 (b) f(x) = (x — 2)(5x + 4)(3x + 2)
c is a positive integer.

The value of f(c) can be written as the product of two prime factors.

Deduce the value of f(c)
ka1 [2 marks]

X 19 )] = peddt 4t (a/.‘m/wiw
Jo (=53

£(3) = 209
Answer OQO%

1 8
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19

Do not write
3 outside the
y=%—5x2+28x+11 box
Show that y is an increasing function for all values of x.
ij [4 marks]
~ . xt - oo +2S
da
M (¢ =57~ 25428
A
2
ﬁlﬁ, 2 @c -5) 4+ %
da
2
C’]\mo{u‘w\f j&MyHow .(5 /J/mzjf foSr‘H% . (20'\@ 20
[Dc/_s’)q'#g > <
j '[5 %\MA oL J'VL&VMSliVj fm(/mf“" jfv ol V”‘/{'M’a an
Turn over for the next question
9

Turn over »
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21 Show that > — can be simplified to ktan®x where £ is an integer. .
3+cos“x—3sIn“x

[2 marks]

" —
A = ,

sina Fos
59)'\/12% 2 Lo = 3

2.9 Sgwlﬂ—

35in A + o5 oS N —38 n

Lo 6tu *>e
A0 Ftn T
Y Les*n

5+om*n
e
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22 A circle has centre (2, 3) and radius 5

A straight line passes through (3, 7) and has a gradient of 2

Work out the coordinates of the two points where the circle and the straight line

intersect.

(e-2)" + (y=3)" = 5"

4oty + [ 2me1-3]7 =28
e Y n iy t (QM '2)2 EAY
Wl ko + [J.(ac—lbjz =20
U U kg4 [ -]t =25
¥ an + G gl o qm + 1] =28
b b F oG by =28
Sot T — 1250 + & -25 =O
$oe™ -12¢ =177 =O
S>c* #5531 — ) =0
5>b(>c+l> =1 (sL+1)=D
(Soc-1n)(ot+D =

52(/"7 g WO
17)
. = — XD = — |
S
(7 29
Answer ( T g

2 1

[6 marks]
y -7 = 2(2t-2)
J =26+
d=2n ]
gz 2(2)r1 =200

= %4,{ 3:—24’)

3:@ j:-’J

S

Turn over »
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23 The diagram shows a trapezium.

All lengths are in centimetres.

: : 3x—8 4 Not drawn
L] accurately
i
1 2%
|
|
il
x+5 >

The area of the trapezium is less than 22 cm?

Work out the greatest possible range of values of x.

Give your answer inthe form m <x <n where m and n are both positive numbers.

A= lebdrh

T 0 (ch—%’-rnfs'—}(ﬂwx

22 > z
qq S CL}'?L“E)@'YL)

2z
44 S € - 6>t

0> go " —Lat — 4y

O % 450" =33 -17

D7 43t 1&g —(lp-12
0 % 4au(sevay-11(ret2)
0 > (dn-t1)( At

Cotlool abwss | @n-ll=g »slL=0O

L
oL = — oL =
[

Answer -2 £

END OF QUESTIONS

4

[5 marks]

-5y
-0, +g

<
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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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