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1.

Find

1 3

12x3 + — — —dx
6/x  2x*

giving each term in simplest form.
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In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
A curve has equation
y=3x"+4x’-x+5

The points P and Q lie on the curve.
The gradient of the curve at both point P and point Q is 2

Find the x coordinates of P and Q.
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3. (i) Solve
— >4
®)
(i)
YA
C
2 l
N4 X
Figure 1

Figure 1 shows a sketch of the curve C and the straight line .
The infinite region R, shown shaded in Figure 1, lies in quadrants 2 and 3 and is
bounded by C and | only.
Given that

* | has a gradient of 3

« C has equation y = 2x* - 50

* Cand | intersect on the negative x-axis
use inequalities to define the region R.
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Figure 2
Figure 2 shows a sketch of the curve with equation y = f(x), where
f(x) = cos2x° 0<x<k
The point Q and the point R(k, 0) lie on the curve and are shown in Figure 2.
(a) State
(i) the coordinates of Q,
(ii) the value of k.
3)
(b) Given that there are exactly two solutions to the equation
cos2x°=p in the region 0 < x <Kk
find the range of possible values for p.
(2)
J
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The line I, has equation 3y —2x = 30
The line |, passes through the point A(24, 0) and is perpendicular to I,
Lines I, and I, meet at the point P

(@) Find, using algebra and showing your working, the coordinates of P.

Given that I, meets the x-axis at the point B,

(b) find the area of triangle BPA.

(%)

©)
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Question 5 continued
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6. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
A curve C has equation y = f(x) where
f(x) = 2(x + 1)(x — 3)°
(@) Sketch a graph of C.
Show on your graph the coordinates of the points where C cuts or meets the
coordinate axes.
©)
(b) Write f(x) in the form ax® + bx* + cx + d, where a, b, ¢ and d are constants to be found.
®)
1
(c) Hence, find the equation of the tangent to C at the point where x = 3
(4)
J
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Question 6 continued
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Figure 3

Figure 3 shows the design for a sign at a bird sanctuary.
The design consists of a kite OABC joined to a sector OCXA of a circle centre O.

In the design
* OA=0C=0.6m
e« AB=CB=14m
* Angle OAB = Angle OCB = 2 radians
* Angle AOC = 4 radians, as shown in Figure 3

Making your method clear,

(a) show that @ = 1.64 radians to 3 significant figures,

(4)

(b) find the perimeter of the sign, in metres to 2 significant figures,

)

(c) find the area of the sign, in m’ to 2 significant figures.

(4)

Leave |
blank

18

P 6 6 6 4 5 A 0 1 8 3 2

PMT!

SLRRK
LR
Joteotetess

&S5

R SRR LSILLIRLIILLRS
kY

%
IR

<
5
20%%%
o
%

SRS
SO S
KO
X X

0,0’::0,[0’00

A
o

o

L

by o

X
SRIBIIIILLS
AR

RSN
CXELRKE

O IRREILORIS

9% %
1909:%
S5

&
L
SO
QRISRKY
R
Ko
LTS




6
2RSS
XK

00&%&%%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

X
%%

o
2K
boes

RRLRLLRLRARLS

CHAHAA
KERLRLSS
,:‘A»’ o

NSE %
b

S8

RRKS
boes
CKKS

G5
<

%

5

<
55

%
388
[

-
X
%

IR
S

X
oleteds

e

T

209,

b
Petele!
X8
030!
%%}

RRELES, &
0f§'0
ZRRRRKLS

X
R
SRS
odesotese!
RSB

25

255
0%l

KX

1500 %
S

SRR
5K

%
%%
RKK
LKL
<

<
S
S
X
029
8K

S
0
L5
P
5
%

¢
RES
A X KA
RS
A

!
IRKK

%
%

]

o4
%%

KKK

by

bt ?3
S
S
Boss o

Y
&)
‘;.‘.0

FANKIS
R HKIIRILHRKK

0ot
b
Bo%y

9 9
< < 3
<

QAR
:’0’00000
253

(o
58
K
e
%%

<5

%
¢S
2K

S
SRR
000000
LIRS

00
558
joleresessses
DaSetole
hoses
55
RRRILLLAKLEEEE

RRELRS
SEKRRLRR
SRS
QLXK
et

<
o

&
5

SR
%

5

2o

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
.0

258
?§§§§ ¢ ff
SSLIEIELN

LR ARL XK

s

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

OIS
oo

80908

s

!

050598

%
0%
o%
X2
0%
%
b

Question 7 continued

Leave
blank

P 6 6 6 4 5 A 01 9 3 2

19

Turn over »

PMT



Question 7 continued

Leave
blank

20

P 6 6 6 4 5 A0 2 0 3 2

PMT!

HRRK
R
SRR
ALK

006
555
o
s
ORI

O
<
‘Qee
555

%
i )%
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

GEIRRLEEIREEIRLEY

X
X
X >
0
SIS

ORI

0505
CRKLES

<
58
K

K
PeSolannte%s
DoSecozeio%
SO0 0t
o0 05

QK
s 108
<A o%
S5
P
DoSe? o7t
<AL
2

SRR
(90950509
o



6
2RSS
QKL

003@%&%\
SGEISEELS,

RESRK
SEGIRLER
B

S

KRKES
%

X
X

X
X
QL

RRLRLLRLRARLS

ORI
RRRRRRRS
PN

9 % <

=y 5

K

o~
%
»
Ky
KA
RRRLKRLRS

X
<X
KR

Sve%
0%
RKS

G5
L
)]

S
&

0% %

S
0

%’
\]
é
%

" %

%
1939
A

f

535

%%
s
Si
X

SMLS
e
oS0 930993
9930 9:4%
D e

05

%
o

&
ook

<
o

X

oleteds
+

255

'S
KRS
K%
030!
R

RRELES, s
0f§'0
0%620%%6%4%!

X
R
SRS
RS
L

25

%% %
LKL

KX
1500 %
BeaNteet
SRS
CKKS

%
%%
RKK
LKL
<

QO
oot setotede!
R RKKHRS
SR
SRR,

IRERELSBEE

%
%

XK
KL

et

A

A
!
%55

Rdd-

Q
KL

K ;0
<o
CXBAKKXL
G55

IR LRRKLR,
SRR

%
CRIIIEARIKIHRK

>
s
D

5
1929

CERREHAR

KL ’¢

%
X

SRIRERS
LI
25

2%
XS
o

AR
SR ARKLK

0>
RS
0%l
%!
SR
s
RRRIELRLLRRIERS

X
8
X
é?
0

<
K

OO0
53R
JBERIL
SRS
S
Se%eds
el

9%
>

00
KKK
<

B

58,
5

o
S
QLKL

A
AR
o
e
‘0

300!
SRR
o %ﬂ%0§3

JRRRE

<

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

OEORIIOK
K55

80908

82

0959

050598

%
0%
o%
X2
0%
%
b

Leave\
Question 7 continued blank
Q7
(Total 10 marks)
A A )
P 6 6 6 4 5 A0 2 1 3 2 Turn over »

PMT



<V

Figure 4
Figure 4 shows a sketch of the curve C with equation
y=4+12x - 3x°
The point M is the maximum turning point on C.
(@) (i) Write 4 + 12x — 3x* in the form
a+b(x +¢)

where a, b and ¢ are constants to be found.

(i) Hence, or otherwise, state the coordinates of M.

The line I, passes through O and M, as shown in Figure 4.
A line 1, touches C and is parallel to I,

(b) Find an equation for I,

(®)

(®)
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9. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
ya
y=1(x)
P(9,3)
0 %
Figure 5
Figure 5 shows a sketch of the curve with equation y = f(x) where
f(x) = Jx x>0
The point P(9, 3) lies on the curve and is shown in Figure 5.
On the next page there is a copy of Figure 5 called Diagram 1.
(@) On Diagram 1, sketch and clearly label the graphs of
y=f(2x) and y=f(x) +3
Show on each graph the coordinates of the point to which P is transformed.
©)
The graph of y = f(2x) meets the graph of y = f(x) + 3 at the point Q.
(b) Show that the x coordinate of Q is the solution of
x = 3(@ + 1)
3)
(c) Hence find, in simplest form, the coordinates of Q.
®3)
y,
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Question 9 continued

y=1()
P(9,3)

<V

Diagram 1

Turn over for a copy of Diagram 1 if you need to redraw your graphs.
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Question 9 continued

Leave
blank

28

P 6 6 6 4 5 A 0 2 8 3 2

PMT!

HRRK
R
SRR
ALK

006
555
o
s
ORI

O
<
‘Qee
555

%
i )%
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

GEIRRLEEIREEIRLEY

X
X
X >
0
SIS

ORI

0505
CRKLES

<
58
K

K
PeSolannte%s
DoSecozeio%
SO0 0t
o0 05

QK
s 108
<A o%
S5
P
DoSe? o7t
<AL
2

SRR
(90950509
o



PMT

<

R
RSB
000

( Leave |
blank

N
Sosesesed
QKKK
KK

%%
<

LR

%
SERRRKR

X

(>
002!
SN
8858
&3
K

35&'%%?

)

¢.‘§£>
%
ot

Question 9 continued

%%
S

255
555

<K
<X
5

0%

o0
'

S
o

OO
LN
SAIEYT
N
55

K
SRR
N o T e

.

TR

2%

%3
3

XY

X XK

oo
20205
<O

535
K S
R
55

Q5
%

295%%
GRS
0%l

<
S
bose%s
X8
29
RS

25
5
20500}

<
S
bose%s

X8
29
%%}

0
%
KR
55

55

SR
SRSES,
0000
KRS
QLK
SRR

<
S
"ﬁ%
0&4&?‘
%

Q0K
295%%
S

<
SRGERS

A

A
RLRKKS

o .
O
RRERKK,

S
R
RXX5

S

bt ?3
S
S
Boss o

e 2%
KGRI LR K
0005020 %% % %0 %%

%
CRIIIEARIKIHRK

9
2%
D

0%
A

%
X

2R
UK

0% %%

0%
000
XK
5

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
‘wqas

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

Only use this copy if you need to redraw your graphs.

000
53R
BB
SRS
5K
KRR
85

%
<

06
KKK
XX

5

5555
55

25
K
poseds

YA

5
L R
S
%

05
RRELRLS
<5

<X

y=1(x)
P(9,3)

<V

Q9

300!
N

o %ﬂ%0§3

SRR HHKLS

Copy of Diagram 1

s

o2}
o todeteds

KL
KKK

LKL
RS,
ZRLRRLRKLLS

bove!

(Total 9 marks)
\_ y,
29

VD PO Y O O 0 —
Turn over »
P 6 6 6 4 5 A0 2 9 3 2 urnove

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b




10. A curve has equation y = f(x), x > 0

Given that :

o f'(X) =ax-— 12x§, where a is a constant
o f"(x) =0 when x =27
» the curve passes through the point (1, -8)

(@) find the value of a.

(b) Hence find f(x).

©)

(4)

Leave |
blank

P 6 6 6 4 5 A0 3 0 3 2

PMT!

HRRK
R
SRR
ALK

006
555
<A<
s
ORI

O
<
‘Qge
555

%
i )%
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

s
BRI,
oo oot e tetetotetetetotetete!

<>
s%’
5L
2
K,

<

<
5
20%%%
o
%

S22
pleles %!
Bo%e>” a%e!
2% s
P o
KEIX

e
IS

X S
o S
KL
STTKS
0
o
Doe? oot
SRCRLS
SRS
SR,

SRR
(90950509
o



6
2RSS
XK

00&%&%%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

X
%%

o
2K
boes

RRLRLLRLRARLS

CHAHAA
KERLRLSS
,:‘A»’ o

NSE %
b

S8

RRKS
boes
CKKS

G5
<

%

5

<
55

%
388
[

-
X
%

IR
S

X
oleteds

e

T

209,

b
Petele!
X8
030!
%%}

RRELES, &
0f§'0
ZRRRRKLS

X
R
SRS
odesotese!
RSB

25

255
0%l

KX

1500 %
S

SRR
5K

%
%%
RKK
LKL
<

<
S
S
X
029
8K

S
0
L5
P
5
%

¢
RES
A X KA
RS
A

!
IRKK

%
%

]

o4
%%

KKK

by

bt ?3
S
S
Boss o

Y
&)
‘;.‘.0

FANKIS
R HKIIRILHRKK

0ot
b
Bo%y

9 9
< < 3
<

QAR
:’0’00000
253

(o
58
K
e
%%

<5

%
¢S
2K

S
SRR
000000
LIRS

00
558
joleresessses
DaSetole
hoses
55
RRRILLLAKLEEEE

RRELRS
SEKRRLRR
SRS
QLXK
et

<
o

&
5

SR
%

5

2o

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
.0

258
?§§§§ ¢ ff
SSLIEIELN

LR ARL XK

s

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

OIS
oo

80908

s

!

050598

%
0%
o%
X2
0%
%
b

Question 10 continued

Leave
blank

P 6 6 6 4 5 A0 3 1 3 2

31

Turn over »

PMT



Question 10 continued
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