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Answer all ELEVEN questions.
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 coefticients, which

1 1
has roots — and —
a B
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2 f(x)=2x*+(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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Question 2 continued

(Total for Question 2 is 5 marks)
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Question 3 continued

(Total for Question 3 is 8 marks)
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Question 4 continued

(Total for Question 4 is 5 marks)
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Question 5 continued

(Total for Question 5 is 7 marks)
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Question 7 continued

(Total for Question 7 is 9 marks)

17

AR A g 00 Turn over »
P 6 6 0 2 6 R A 01 7 3 2 urhove



XRHRHS XHRRAXK
SEESE S
LIRS R
SRS S
Josesetetssodiesstotetel
IRRRRLS IR
LIRS KL
8 SRS S
Joloretetosodiesstotetel
IRRRKLS SRR
S OK
b RHHRRR RIS
A B JolosetetosodiResstoterel
G505 G505
> JototosorssedRosotetese!
= KPS K
198 1 0 s
K R
. N “tid
P %eld
Diagram NOT S
w
a accurately drawn LOX
S 05
KIS
RIS
XGRS
S S
SR e
XIS g

5%
0%

%
o
K
o
XS

v
0
LR

<
o5
X

5%
e
Oyé‘t:v
S

-
-
35
3
5%

RS
IS eessseteseteotetetess esesesosotese!

S

5

XX

Figure 3

bofosesesessses

SRR
K

0:00000000000000
0%
XX

9%
19000000 0 000
SIS

G

20,
[
%%
Soress

%
L&
X
oot

o A
vl
030

0%

oS00}
LRLRKK

%%

Figure 3 shows the regular hexagon O4ABCDE with OA=aand AB =b

oot et etetetetotetetotetoteteototetotete!

RIS XKICR KKK XRIR
ORRAKAKARRARKAARARK A ARA KA ARA KA ARA KA

XA
2K
25

o

(a) Find OB in terms of a and b

(1)

&
"%
5

9%
@
K
2

X %
52
" <J
o
o

%
o

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

o

i

RS
5

SRS

.V
LK

(&)

%
Q2K
R

25
<
O
S
S

XX
&5

The point M divides BC in the ratio 2: 1

5%
%
55

K
FEN

o %

pLotes o)

K

K

405
bsses
RS

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

>
%
bt

2

edeted
R

R
%
<R

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

&

\ Y,
poved
SR

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

The area of hexagon O4ABCDE is 60 cm?
(e) Find the area of triangle OAY

“4)

)~
93%
e

%

%74
>
prols

.
o
S5

&
>
e

ot

050>
Se%etetet
S
[k
il
SONRS
RIS

¢
.

13
(XS
RRLKS:

S

SRS
[
ST

b
3%
oS

2K
5
oo
3%
ptetete!




Sogasesetes
SR
L

098
L teteter

0505070 e v
CRKRELL
S
203!

IR

5
<K
5
5

RS

SIS
q <

O
985

30

<

0% 0%
SHIHS

e
Daseoat e
ook
o20% ided
S
T
938, (L 30%
So%e%e%
PR
@008
=

QXK

%

02050 00050 %
CRKIARKS
RLLEK

53

9% %
KK
K
<X
<X

o
%
RS
B
SESBSK

g&&g‘
%&ﬁg
$00%6%%

%&p
oo

%g%%g%g?
gggg‘ﬁ%
IS IRRKISAR

s

X2
S
S mas
KRR
LIS
VLS
RS

%%
L
09895 %08
XML
KRS
P,

i
SR
EPAR
SPKS

056, — 0

S
S
000008
LI
dSetetels

020%0%0%62620% %6562 %%}

S
poteteletstotele’
SRR

AKX

%
IISLIRLRK

OO
SRR
s oSeded
& XSS5
RIS

IR

QIR
alal
SRS

K
peele
S
%

%
&

L
9%%;
o

WY
DS 4 8
Botol 1ees
&l

%
L

¢

%S
25

9

OO
LS,
FEIENO0
EES

KIS
SRR

O
S

OO
%&%&%&
s
58

yioty
O

X X

St
KKK

<
>
PR

%ﬂa&&‘
25

bogoi meted
s

Question 8 continued

R P A A RO 0 0 y
Turn over »
P 6 6 02 6 R A0 1 9 3 2 urnove



QXHIK QXHIKK
SRS B
S S
SERRL SRR
D tetotoso o TR ot oo % be%s
RIS RIS
HHRRUK KRR
S SIS
tion 8 i d SRR LS
uestion o continue SRRRKE  SRKKL
SIS LKL
S S
KL XK,
SRR KK
SRRNER R
o KL
g g
.................................................................................................................................................................................................................................................. OIS 45;%”
LOS A
85 vgrieted SE oL
N SIS
0507 o 0 SRR e~ 05
IR R
o8 i
.................................................................................................................................................................................................................................................. SEIX KRS
i g
o O
SR ol
0 S
2K KIS,
SIS LR
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA &‘:ﬁg Koo

o
e
e
E
D
LRRLRLKS

<
o5
X

Yore?
e
Vs
KRS

)
35585

5
XA AR A

o5
<X

AR <
oty

IR
SIERRKY
<5
5
<5

XKL
25
besstele!

G5S

e
<5

CRIUCAKRY
e O O 0,

QLKL
SERRRIIEKL

RIS

O

SRS
SR
5

~
o
XS
o
po

ototetotetotetototetede?

%%
LI LICIRLIRRL

XX
RS ISLRSEREEELS

%

5
020

X
CRRCIAARIICH A I HKICA S

KRARIRARKARARARKARAAR AR ARAA AR AR

XA
2K

25
o

%

R
5

o
SRLEEN
K

PN
Ok
sl
S8
2

o7
&
ptote

K%,
SRR

TN

-
%ol

9%

23
K
2

X %
52
%4
R
o

%
o

o2
A
AN
%V
S

o
X
ZHLRRKK

%
K5

vave
2%

23
]
EAL
%
R

=
%
55

b
2
o

5

oot

%75
<RI
S

bogo]

55
LES
PTdak
St osode!
RRKES

&
&
botetels

2K

)
7%

LR

KKK

R
o2

b0t
K
SRR

v X%
N

X
X

855

S TR %!
XGRS L
LS S
St SR
XX K
0 0ivin SN oL o8
Ve LRERRKL
.................................................................................................................................................................................................................................................. " RIS
o K
Do ravi®ls
DS Tavale!
B
093 = =%
S
.................................................................................................................................................................................................................................................. R
SIS
Lo %%
K
S8
b2 9%
oo
Dt ate!
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA X o =%
D% SRR
SRS OSS
‘ml (o
SR LKA
SOBAXE NS
SLKRLRS ST
GEBIBL SHBIKL
.................................................................................................................................................................................................................................................. KRR KA
SRR KL
ZRRRS ZRRRS
S5 S
2R 2R
SRLERK KK
SRKIR K
XKLL SR
potosoress SO Se%oSe%etet
LR
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA L
SRR
Bosesosetese
LR
LS




Sogasesetes
SR
L

098
L teteter

0505070 e v
CRKRELL
S
203!

IR

5
<K
5
5

RS

SIS
q <

O
985

30

<

0% 0%
SHIHS

e
Daseoat e
ook
o20% ided
S
T
938, (L 30%
So%e%e%
PR
@008
=

QXK

%

02050 00050 %
CRKIARKS
RLLEK

53

9% %
KK
K
<X
<X

o
%
RS
B
SESBSK

g&&g‘
%&ﬁg
$00%6%%

%&p
oo

%g%%g%g?
gggg‘ﬁ%
IS IRRKISAR

s

X2
S
S mas
KRR
LIS
VLS
RS

%%
L
09895 %08
XML
KRS
P,

i
SR
EPAR
SPKS

056, — 0

S
S
000008
LI
dSetetels

020%0%0%62620% %6562 %%}

S
poteteletstotele’
SRR

AKX

%
IISLIRLRK

OO
SRR
s oSeded
& XSS5
RIS

IR

QIR
alal
SRS

K
peele
S
%

%
&

L
9%%;
o

WY
DS 4 8
Botol 1ees
&l

%
L

¢

%S
25

9

OO
LS,
FEIENO0
EES

KIS
SRR

O
S

OO
%&%&%&
s
58

yioty
O

X X

St
KKK

<
>
PR

%ﬂa&&‘
25

bogoi meted
s

Question 8 continued

(Total for Question 8 is 15 marks)

21

LR A T Turn over »
P 6 6 0 2 6 R A0 2 1 3 2 urhove



SR SRS
SREILL LS
SUKHKL LKL
QEKEEK SEEL
K ICRK AR K ICRK AR
HHRRIK KRR
QQRIRKL QR
RS 85K
" n 00000ass 000000
S 8K
9 (a) Show that br—1)= =3+ 5n) S S8
K ICRK K ICRK
o 2 i
r= (3) SRR R
20
N X
QRITRLRL
IO
: S
(b) Hence, or otherwise, evaluate 5r-1) CE
r=10 S oM
= 3) sl
X > (03
BEERS S?
n 050 v 0o R OSe! 40054
s
. . . . _ SN LK oamyls
The sum of the first n terms of an arithmetic series is S where § = E (5r-1) s S
o ‘M S
r= NS SR
The rth t f thi ies i o SR
cr crm O 1S Series 1S u 258 LK
' S

[90%.— %
K2
< i<

Given that S =12u +52

(c) find the value of n

5%
e
ﬂ&&
S

-
-
35
3
5%

CRIEICIAICICIARIICIRIIIRAA

)

NG

5

XX

bofosesesessses

SRR
K

S
5

IR IR

9%
19000000 0 000
SIS

G

20,
[
%%
Soress

%
L&
X
oot

o A
vl
030
0%

oS00}
LRLRKK

%%

oot et etetetetotetetotetoteteototetotete!

RIS XKICR KKK XRIR
ORRAKAKARRARKAARARK A ARA KA ARA KA ARA KA

XA
2K
25

o

&
"%
5

9%
@
K
2

X %
52
%4
o
o

%
o

o

i

RS
5

SRS

.V
LK

232

] %

bs
\vavaviv,
RS

it
%

%
5
oot

XX
&5

5%
%
55

K
FEN

o %

pLotes o)

K

K]

1
ba%
8

&
&
K

‘V
X

XX
X

%74
>
prols

.
o
S5

<
&

0%e’s
o
-~ )
005930
SR

5
(]
[}
0503
S5

%
&

<

<
888
§ e 3
N e )
e
X

X CICIRAR
R
‘

N

<
NS
oe%s

&




Sogasesetes
SR
L

098
L teteter

0505070 e v
CRKRELL
S
203!

IR

5
<K
5
5

RS

SIS
q <

O
985

30

<

0% 0%
SHIHS

e
Daseoat e
ook
o20% ided
S
T
938, (L 30%
So%e%e%
PR
@008
=

QXK

%

02050 00050 %
CRKIARKS
RLLEK

53

9% %
KK
K
<X
<X

o
%
RS
B
SESBSK

g&&g‘
%&ﬁg
$00%6%%

%&p
oo

%g%%g%g?
gggg‘ﬁ%
IS IRRKISAR

s

X2
S
S mas
KRR
LIS
VLS
RS

%%
L
09895 %08
XML
KRS
P,

i
SR
EPAR
SPKS

056, — 0

S
S
000008
LI
dSetetels

020%0%0%62620% %6562 %%}

S
poteteletstotele’
SRR

AKX

%
IISLIRLRK

OO
SRR
s oSeded
& XSS5
RIS

IR

QIR
alal
SRS

K
peele
S
%

%
&

L
9%%;
o

WY
DS 4 8
Botol 1ees
&l

%
L

¢

%S
25

9

OO
LS,
FEIENO0
EES

KIS
SRR

O
S

OO
%&%&%&
s
58

yioty
O

X X

St
KKK

<
>
PR

%ﬂa&&‘
25

bogoi meted
s

Question 9 continued

R P 0 A O 00 .
Turn over »
P 6 6 0 2 6 R A0 2 3 3 2 urnove



QXHIK QXHIKK
SRS B
S S
SERRL SRR
D tetotoso o TR ot oo % be%s
RIS RIS
HHRRUK KRR
S SIS
tion 9 i d SRR LS
uestion 7 continue SRRRKE  SRKKL
SIS LKL
S S
KL XK,
SRR KK
SRRNER R
o KL
g g
.................................................................................................................................................................................................................................................. OIS 45;%”
LOS A
85 vgrieted SE oL
N SIS
0507 o 0 SRR e~ 05
IR R
o8 i
.................................................................................................................................................................................................................................................. SEIX KRS
i g
o O
SR ol
0 S
2K KIS,
SIS LR
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA &‘:ﬁg Koo

o
e
e
E
D
LRRLRLKS

<
o5
X

Yore?
e
Vs
KRS

)
35585

5
XA AR A

o5
<X

AR <
oty

IR
SIERRKY
<5
5
<5

XKL
25
besstele!

G5S

e
<5

CRIUCAKRY
e O O 0,

QLKL
SERRRIIEKL

RIS

O

SRS
SR
5

~
o
XS
o
po

ototetotetotetototetede?

%%
LI LICIRLIRRL

XX
RS ISLRSEREEELS

%

5
020

X
CRRCIAARIICH A I HKICA S

KRARIRARKARARARKARAAR AR ARAA AR AR

XA
2K

25
o

%

R
5

o
SRLEEN
K

PN
Ok
sl
S8
2

o7
&
ptote

K%,
SRR

TN

-
%ol

9%

23
K
2

X %
52
%4
R
o

%
o

o2
A
AN
%V
S

o
X
ZHLRRKK

%
K5

vave
2%

23
]
EAL
%
R

=
%
55

b
2
o

5

oot

%75
<RI
S

bogo]

55
LES
PTdak
St osode!
RRKES

&
&
botetels

2K

)
7%

LR

KKK

R
o2

b0t
K
SRR

v X%
N

X
X

855

S TR %!
XGRS L
LS S
St SR
XX K
0 0ivin SN oL o8
Ve LRERRKL
.................................................................................................................................................................................................................................................. " RIS
o K
Do ravi®ls
DS Tavale!
B
093 = =%
S
.................................................................................................................................................................................................................................................. R
SIS
Lo %%
K
S8
b2 9%
oo
Dt ate!
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA X o =%
D% SRR
SRS OSS
‘ml (o
SR LKA
SOBAXE NS
SLKRLRS ST
GEBIBL SHBIKL
.................................................................................................................................................................................................................................................. KRR KA
SRR KL
ZRRRS ZRRRS
S5 S
2R 2R
SRLERK KK
SRKIR K
XKLL SR
potosoress SO Se%oSe%etet
LR
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA L
SRR
Bosesosetese
LR
LS




Sogasesetes
SR
L

098
L teteter

0505070 e v
CRKRELL
S
203!

IR

5
<K
5
5

RS

SIS
q <

O
985

30

<

0% 0%
SHIHS

e
Daseoat e
ook
o20% ided
S
T
938, (L 30%
So%e%e%
PR
@008
=

QXK

%

02050 00050 %
CRKIARKS
RLLEK

53

9% %
KK
K
<X
<X

o
%
RS
B
SESBSK

g&&g‘
%&ﬁg
$00%6%%

%&p
oo

%g%%g%g?
gggg‘ﬁ%
IS IRRKISAR

s

X2
S
S mas
KRR
LIS
VLS
RS

%%
L
09895 %08
XML
KRS
P,

i
SR
EPAR
SPKS

056, — 0

S
S
000008
LI
dSetetels

020%0%0%62620% %6562 %%}

S
poteteletstotele’
SRR

AKX

%
IISLIRLRK

OO
SRR
s oSeded
& XSS5
RIS

IR

QIR
alal
SRS

K
peele
S
%

%
&

L
9%%;
o

WY
DS 4 8
Botol 1ees
&l

%
L

¢

%S
25

9

OO
LS,
FEIENO0
EES

KIS
SRR

O
S

OO
%&%&%&
s
58

yioty
O

X X

St
KKK

<
>
PR

%ﬂa&&‘
25

bogoi meted
s

Question 9 continued

(Total for Question 9 is 11 marks)
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Figure 4

2
Figure 4 shows the curve C with equation y = % + sin3x where 0 < x < ?n

The curve C crosses the x-axis at the points M and N
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(a) Show that the coordinates of M are %, 0 | and find the coordinates of N
3)

The curve C has a maximum at the point 4
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(b) Find the coordinates of 4
“4)

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

Give your answer in the form ay + b V3x - e37=0 where a, b and c are integers
to be found.

“4)

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.
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Question 11 continued

(Total for Question 11 is 12 marks)
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