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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

F(x) = 2x3 —4x —15
)= e 3xra
(@ Show that

C(2x + 3)

f(x)=Ax+B +
(0 x*+3x+4

where A, B and C are integers to be found.
(b) Hence, find

5

f(x)dx

giving your answer in the form p + Inqg, where p and q are integers.

(4)
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Leave |
blank

p 71 3 7 9 A 0 2 3 2

PMT!

zs%?@a
zs%??%
CRAEKK

G
X
5

%

S IIRKS

0
R85

GEIRRELEIRIEEIRLEIRKY

G

X%
!
o

N
S "\:’2'

ORI
A AN N
g §

e
255

RRRRREESRRLS:

5
555

SIRIIEEIRIILRRY



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 1 continued

Leave
blank

p 71 3 7 9 A 0 3 3 2

3

Turn over »

PMT



Question 1 continued

Leave
blank

p 71 3 7 9 A 0 4 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
XK

00&%&%%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

X
%%

o
2K
boes

RRLRLLRLRARLS

CHAHAA
KERLRLSS
ﬂ&? 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

2

PO
SUXKK I NE R
SR
RERLKRLR,

CRSLRAR

O

S
SERKEHAS
55

SRS

XSO

s

S
Ko

090 %%%

90e%%

SRR

5
258

55
020!
RIS,

000G
Sressseses
fotetesotet
RS
(G5
S5
Dosede!

S35
B
5K
9%
%5

&
RRE

SR
%

5

2o

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
é

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

Leave\
blank
Question 1 continued
Q1
(Total 9 marks)

J

VTR 00O RO 5
Turn over »

P 71 3 7 9 A0 5 3 2 urhove

PMT



2. The functions f and g are defined by

(@) Find the range of f

(b) (i) Find f(x)

B 4
3X+ 2

f(x)

g(x) = | 4sin §+% xeR

(it) Write down the domain of f!

(¢) Find fg(-—n)

)

©)

)
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

YA

0 2,00 X

Figure 1

Figure 1 shows a sketch of part of the curve with equation y = f(x) where

f(x) = (x —2)°e* xeR

The curve has a maximum turning point at A and a minimum turning point at (2, 0)

(@) Use calculus to find the exact coordinates of A.

(5)
Given that the equation f(X) =k, where Kk is a constant, has at least two distinct roots,

(b) state the range of possible values for K.

(2)
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Leavé‘
blank
4. y=log,,(2x + 1)
(a) Express x in terms of y.
(2)
. i ., dy
(b) Hence, giving your answer in terms of x, find ax
X
3)
S
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LeaveN
blank
5. PA
>
oh__— t
Figure 2
The profit made by a company, £P million, t years after the company started trading, is
modelled by the equation
podi=t 3l e
10 4 | (2r+1)
The graph of P against t is shown in Figure 2.
According to the model,
(a) show that exactly one year after it started trading, the company had made a loss of
approximately £830000
)
A manager of the company wants to know the value of t for which P =0
(b) Show that this value of t occurs in the interval [6, 7]
)
(¢) Show that the equation P =0 can be expressed in the form
2
4 8 t+1
()
(d) Using the iteration formula
1 15 (2t + 1)2 .
t.,=—+—In|——"—| with 7 =6
" 4 8 t +1
find the value of t, and the value of t., giving your answers to 3 decimal places.
©)
(e) Hence find, according to the model, how many months it takes in total, from when the
company started trading, for it to make a profit.
)
12
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Question 5 continued
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Leavé‘
blank
6.
_ 24 3sinX
cos X + sin X
Show that
dy _ atanx+bsecx +c
dx secx + 2sinx
where a, b and c are integers to be found.
(6)
S

16
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7. y A
) X
Cl
Figure 3
Figure 3 shows a sketch of the graph of C, with equation
y=>5-]3x-22|
(@) Write down the coordinates of
(i) the vertex of C,
(if) the intersection of C, with the y-axis.
()
(b) Find the x coordinates of the intersections of C, with the x-axis.
)
Diagram 1, shown on page 21, is a copy of Figure 3.
(c) On Diagram 1, sketch the curve C, with equation
1
=—x2-9
)
Identify clearly the coordinates of any points of intersection of C, with the
coordinate axes.
@)
(d) Find the coordinates of the points of intersection of C, and C,
(Solutions relying entirely on calculator technology are not acceptable.)
()
J
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(2)

(b)

(©)

(d)

In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

T
Express 8sinx — 15cosx in the form Rsin(x —a), where R >0 and 0 < a < 5

Give the exact value of R, and give the value of «, in radians, to 4 significant figures.

©)

15
f(x) = x>0
(x) 41+ 16sin X — 30cos X -

Find
(i) the minimum value of f(x)

(i1) the smallest value of x at which this minimum value occurs.

(4)
State the y coordinate of the minimum points on the curve with equation

y=2f(x)—5 x>0
(1)

State the smallest value of x at which a maximum point occurs for the curve
with equation

y =—f(2x) x>0
(1)

Leave |
blank
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9. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

Given that cos26 —sin36 # 0
(a) prove that

cos? 4 _ 1+sin@
c0s20 - sin30  1-2siné - 4sin26

(4)
(b) Hence solve, for 0 < 6 < 360°

c0s2 6
€0s20 —sin30

= 2cosect

Give your answers to one decimal place.

(%)
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blank
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