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Write your answers in the spaces provided.
You must write down all the stages in your working.

1 The roots of the equation 4x?> - 3x -8 =0 are o and 8
Without solving this equation, form a quadratic equation, with integer coefficients, which

1 1
has roots — and —
a B
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2 f(x) =2x2+ (p-1)x—2p where p is a constant.

Find the set of values of p for which the equation f(x) = 0 has two distinct real roots.
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Diagram NOT
accurately drawn

rcm

Orad

Figure 1

Figure 1 shows the sector AOB of a circle with centre O and radius »cm, where 7 is an
integer. The size of angle AOB is 6 radians.

The sector has an area of 16.8cm? and a perimeter of 16.4cm.
Calculate
(i) the value of

(ii) the value of &

(8)
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sin 2X

4 =

y VX2 =9
dy _ 2(x* = 9)cos2x — xsin2x
dx (x2 _9)3

x| >3

Show that
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5 Solve the equation

log,vx =5+ log,(x +3)-1=0

Show clear algebraic working.
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6 The volume of a sphere with radius »cm is increasing at a constant rate of 3cm?s. 5K
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Find the rate, in cm?/s, at which the surface area of the sphere is increasing when » = 10 B o
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Diagram NOT
0° accurately drawn

6cm 8cm

kcm

Figure 2
Figure 2 shows triangle ABC
AB=6cm BC=8cm AC=kcm <ZLABC=06°

100 — k?

Show that 0° =
(@) Show that cos %

(2)
The area of triangle ABC is v/455 cm?

(b) Find the two possible values of k

(7)
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Question 7 continued
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Diagram NOT
a accurately drawn

Figure 3

Figure 3 shows the regular hexagon OABCDE with OA=aandAB =b

(@) Find OB in terms of a and b

(1)

(b) Find BC asa simplified expression in terms of a and b

(3)
The point M divides BC in the ratio 2:1

(c) Find OM as a simplified expression in terms of a and b

(2)
The point Y is such that OMY and ABY are straight lines.

(d) Use a vector method to find AB:BY
()

The area of hexagon OABCDE is 60cm?
(e) Find the area of triangle OAY

(4)
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Question 8 continued
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Figure 4 shows the curve C with equationy =

Figure 4

. 2
+sin3x where 0 < x < ?n

N | =

The curve C crosses the x-axis at the points A/ and N

. 7 . :
(@) Show that the coordinates of M are % 0 [and find the coordinates of N

The curve C has a maximum at the point A

(b) Find the coordinates of A

(c) Find an equation of the tangent to C at M

Give your answer in the form ay + bv/3x—c+/37 =0 where a, b and c are integers

to be found.

The finite region, shown shaded in Figure 4, is bounded by the curve C, the y-axis and

the part of the x-axis from O to N

(d) Use algebraic integration to find, to 3 significant figures, the total area of the shaded

region.

<V

2
o20%!
G

N
>

S

%
ek
SRR

%%
05

(1
%

S

KRR KK KX
Sototetodetotetetoteteteteteds

¢
09
9%8°
e
RREEIIAIKIKK

00000 O 0 0 0 O 0 0 00 000

%
58
X
120560

55

65
boet
X
0%
bose

3)

0%
S
NS0
WY
of90SS;
9GS

SEES
e
N
MY
S0

X
K
%\
ol

(4)

QO
Reogeton
IE);
LINTS

Tt

£60
S5

B0 s
&)

bogetesess
%%

(4)

= po5e
= SRS
S 09002, 5¢%
QBT QK
SELZER Kool
fods, - = 0008

(4)

»
TS,
POoN 11 48
o
Baset eel
LARXX.
S
doSoamodet
DORN0 . aded
DSy
S
KRS
SIS,
SRS
Boset 1tatels
9% 5
P
2]

<;L 1L
SN HKIRIHKAKK,
ZRRKRLRKL

<
iy

M gl
K
Sosebozateseds:
CRLRRRRK
%

4 )

O

%!

o S
b7 <k
o

SRR
(90950509
Gk




PMT

a§§§§ a§§§%’
3%%&&' 3%%&&
CRKKKK .:.:.:.:.: <

190%6%0%% H H
<< | Question 10 continued
SRRKKE
SRS
KRR
0% %%e%
S
%

00

9% %%
A
doeieles

OGN
e

o Ta%ilet

S s$)

g oS [N N
e

<

ot~

K

£

£
LK
YT Y
3%
LS

LSS

YNO:
DIIL A
RIS

T 2%
s

555
I
XK

S0 0e 000 00,0 0.0
LS Y
RN B (B

X XSS
TS

RIS
Sodetetotetotetotototoletole etoteds

IR >
R IR IRRIR

QO RIRILLIRLHIIHENGL

<
KKK ALK

R L IR LXK LALR KLY

et
S ole%e!

IR IR IR

XK
S

0%’
RS

R IRIIRIKIT KKK

2%

¢

SRS
AL
AN

X
S
9
e
958

N
(X 20
< Xl
SRR
ol

¥
o0 %
Ao
o %
S
%0 958
0%a%i 4%

S
b9%0z 7039}
S

%% e~
(50 Ko
69595
by SRR
e (9 %
K&
- 20%0]
\
- o
2 ~
0% 90363
2% %
GRR . S
KL B8
LR KL
KL B8
:::::::::: :::::::::: ..................................................................................................................................................................................................................................................
QLI QLI

SRR KXGLRS
Gt odotetelet
08 v Dogereeet
& % 2L
. <
4 3
00 5%
SIS S
SN oot
SAYAN el t ettt tte ittt e e ettt e e s e e s e e s e e s e e e e e e e e e e e e e e e e e e e e e e s e e e s e s 8 e s e e e e E e e e e e e e e e e e a8 e e e 8o e s e e e s 8 e 8 e N e e N6 e e N e e N e e e e e e e e e e Nt e N s e N st NNt eenseanseenneeeneeteeeeeeeeaneteateeantenstiesteansttnrttnrtant
< S,
120° - =%9% KL AL
QM X, LS
SO SRS
SN AR

5%
5
o Favi%e ¥
SR, S
SIS S PSS
K> o
S S M S
X amin X X o2
s Dee o [T PR P PP
000 o % QTR
XS SAERKS
P >
—
L) LX)
N7
7 ~
SRS N & %)
0%y, - 88 2956 0%8
SRR 9%
K Kt
%o 4 )8 >
PP
%%s,
IILLS
S
KRR
S
KRR
S
SRS
:’:’:’:’:} SRR
SHLRS SHELRXKS

27
Turn over »
P 6 6 0 2 6 R A 0 2 7 3 2 urnove



Question 10 continued

ﬁ
TR RLIAL
PRRZRLLRRS

I
XK
(R

V%

4
A RXA
ZRRLRKL

%
V‘V
2R

K

5957 <0

< X X

e
&

s o

b0y

[Ove (9%
SKLglSS
&9

CRRKLE,
XK

KRR
RLRLRS

X
KA
28

SR

R

PMT

XA
dtesetees
S
R
IR
dtosetees
S
K
D Setatetes
dtotetees
KRS
SRR
5K,
IR
RIS
dosesess
5

PO Y 43
DoSey %
ool 9%
SEEBS

posinzele

ORI
LIRS
ST AID

LV
Prasenr i otets

o
2
X
¢ff
Ve

5%

’%

X
;&
Q)

X3

X X
eSs, 2
o058

%
X
3

8%
3
%%

RIS

KK

!

5958
o2l

0

oot tetotetetetetotetetetetotetol

KA I IEIRIKIIIK KA
000000 s 0 e e L U e L S N 0 0 00 000

X ERRL IR EARRLEARRLEK

%
<
o%
090009000050, 00000910 9,09 9.0 %

KKK ALK

<

0%

5
0::000000000000000000

25

R
5
0

K
LS

<

£
b
S

SRR
EREE
S
oY%
PSS %0t
X
O0%7%ile!
SRS
K gy

ORI
KL
O B B
535S N
% NZAN

SR

0%
5
39
o
5

00
SERRESLIRE
S
RBES

%
%
LKL

SRS
RS
KL

o
0%
55

0%
XXX
(g <

2
fatetete!



PMT

a§§§§ a§§§%’
3%%&&' 3%%&&
CRKKKK .:.:.:.:.: <

190%6%0%% H H
<< | Question 10 continued
SRRKKE
SRS
KRR
0% %%e%
S
%

00

9% %%
A
doeieles

OGN
e

o Ta%ilet

S s$)

g oS [N N
e

<

ot~

K

£

£
LK
YT Y
3%
LS

LSS

YNO:
DIIL A
RIS

T 2%
s

555
I
XK

S0 0e 000 00,0 0.0
LS Y
RN B (B

X XSS
TS

RIS
Sodetetotetotetotototoletole etoteds

IR >
R IR IRRIR

QO RIRILLIRLHIIHENGL

<
KKK ALK

R L IR LXK LALR KLY

et
S ole%e!

IR IR IR

XK
S

0%’
RS

R IRIIRIKIT KKK

2%

¢

SRS
AL
AN

X
S
9
e
958

N
(X 20
< Xl
SRR
ol

¥
o0 %
Ao
o %
S
%0 958
0%a%i 4%

S
b9%0z 7039}
S

%% e~
(50 Ko
69595
by SRR
e (9 %
K&
- 20%0]
\
- o
2 ~
0% 90363
2% %
GRR . S
KL B8
LR KL
KL B8
:::::::::: :::::::::: ..................................................................................................................................................................................................................................................
QLI QLI

SRR KXGLRS
Gt odotetelet
08 v Dogereeet
& % 2L
. <
4 3
00 5%
SIS S
SN oot
SAYAN el t ettt tte ittt e e ettt e e s e e s e e s e e s e e e e e e e e e e e e e e e e e e e e e e s e e e s e s 8 e s e e e e E e e e e e e e e e e e a8 e e e 8o e s e e e s 8 e 8 e N e e N6 e e N e e N e e e e e e e e e e Nt e N s e N st NNt eenseanseenneeeneeteeeeeeeeaneteateeantenstiesteansttnrttnrtant
< S,
120° - =%9% KL AL
QM X, LS
SO SRS
SN AR

%
5
P i,
R St
S irvios SR
K> SN,
0% 5% S 0K,
g
2% o2 X oo S T
- 293
000 o % QTR
d0g=-a9get S50ER
o :
—
L) LX)
N7
K S
oSeva% e QNS
OGS S
SRR 9%
Qﬂ?‘v‘ KA
ote o iot <
PP
%%s,
SSITLSL
KRR
KRR
KR prosesetecedt I otal for Questlon 10 IS 15 marks
SRR SREIRKS
o9% o2 o9% o2
SRS SRS
LXK SRERRK:

29
Turn over »
P 6 6 0 2 6 R A0 2 9 3 2 urnove



11 f'(x) =ax?-14x-10 where aeZ

Given that (x — 4) is a factor of f(x) and that when f(x) is divided by (x + 1) the
remainder is 25

(@) show thata =6

(b) Hence use algebra to solve the equation f(x) =0
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