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Question 1 continued

(Total for Question 1 is 5 marks)
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The function g is defined by
(¢) Find the exact value of a for which

(a) Find ff(6)

(b) Find '

2. The function f is defined by
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Question 2 continued

(Total for Question 2 is 8 marks)
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3. (a) Using the identity for cos(4 + B), prove that

2cos°A4—1

cos24

2

lgebraic integration, find the exact value of

, using a

(b) Hence

R| o0

(5 — 4cos” 3x)dx
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Question 3 continued

(Total for Question 3 is 6 marks)
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4. A new mobile phone is released for sale.

The total sales N of this phone, in thousands, is modelled by the equation
N=125-4e ™' t>0

where 4 is a constant and ¢ is the time in months after the phone was released for sale.
Given that when =0, N=32

(a) state the value of 4.

Given that when ¢ =T the total sales of the phone was 100000

(b) find, according to the model, the value of 7. Give your answer to 2 decimal places.

(c¢) Find, according to the model, the rate of increase in total sales when ¢= 7, giving
your answer to 3 significant figures.

(Solutions relying entirely on calculator technology are not acceptable.)

The total sales of the mobile phone is expected to reach 150000
Using this information,

(d) give a reason why the given equation is not suitable for modelling the total sales of
the phone.
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Question 4 continued

(Total for Question 4 is 7 marks)
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where A and B are constants to be found.

Given that C has exactly three turning points,
where appropriate.

where £ is a positive constant.
(b) find the x coordinate of each of these points. G

(c) find the upper |

5. The curve C has equation
(a) Show that
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Question 5 continued

(Total for Question 5 is 7 marks)
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6. An area of sea floor is being monitored.

The area of the sea floor, Skm’, covered by coral reefs is modelled by the equation

S=pq’
where p and ¢ are constants and ¢ is the number of years after monitoring began.

Given that
log,,§=4.5-0.006¢

(a) find, according to the model, the area of sea floor covered by coral reefs when =2

(b) find a complete equation for the model in the form

S=pq'

giving the value of p and the value of ¢ each to 3 significant figures.

(c) With reference to the model, interpret the value of the constant ¢

2

(&)

1)

J

16

P 7 4 3 2 8 A 0 1 6 3 2

/)

o

9
A
00

s

3K

KRS
o

X088
X
%
5

KERLRKIRHK
JRGLKLRRRS
25
CRKLRRRIKE
St et e tetete!

R

XXAKRKAXAKKARKARKAX

25
&
0%

[
AR
Sotetetels

bo: $
L
SR

N
%
300
K

9.0
Ky

bl
X XX
0%

0
N
2N
S
<K%

2
5
A
Lo
0%
%%’

%%
X

kX
SN,
%0

5
X X
%
<
0%
25

X
=
&
25
%

%
o
S
XX
K

N
o
S5

O

AT
)
S5
o

&
SN

&
XX

R
XX AIXH
S

OO0
OSKEKS
SELRIRKE
S
pSodode

e
poosetetotetede?

QO
SR
XIS
35
SRR
LS

CRIRKY

G

X
00

<5

%
LR
XK
X XK
‘&ﬁf
55505

&
2K
Do totototetetetotetete’

KR
82
S
ofo50%e!
X

%
<

&

QR

X
XRRIRICARKHKAIKA R AR AR AR A A RKARAARA

QO
S
0%
oK%
5

S
K
3%t
R

4&@
)
<R

<X
R SRR
K
IR

u
.
e
<0
S

s
o % X
3|

0930
2%

X
o
S
XS
KL
o5

N
o 1 5%
oY
e%

IR
soletetogetee!
. 5, ¢

X

R

[
X

o

bo%s

-

%

4

o~
XX,
28

e

X

(%%
v

K
5

SN

2R

%
%
o%

0060

S
LGS
RS
KK

KRR

<
<X
505

be
%S
JISIKIIRIKK

050009020 %0000 000 %% % %
< XRKIEX

10e 00 00 9%

dootels

R KRR
CRIARRIRLEL
X

IRRLRERE
KR

CRX

R

XX
5
KK ARKA KA AKKA KA AKKAN

T e Ot T S S0 0%

o

X ELSKLRELILRLKYL

,y
<
5%
el

06
oosed
S
o
o
2R

<>
35
RLXKS
L
%
5

%
s
%

%
¢
/6«
<X
KX
&

%
o
X

<
o
~
§' .
>

R

“
:0
%!
2R

G
X
A
%%
5

)
KX
N

X
&
¢%
&
bote

X

3020083
e

LI NG
IR
LELESEES

X

VAR
IRERHIXRS
GORERHR

/>

<

¢

SERKS

\E
opedezel
KRR

o
5
X
oo’

S RIRRIRLELK
RRLIERKIA g
KL
RERKAKERES
::0:0’0000000

< %
R
LR

botetetelotetetetet

5

R
o203
:::
%!

%
QR

<

Pode

%
<

19
5



Question 6 continued

(Total for Question 6 is 6 marks)
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Question 7 continued

(Total for Question 7 is 10 marks)
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(C))

1 +tan’0
4+ 3secx

2 cosec’260(1 — cos 26)
2cosec’2x (1 — cos 2x)

(b) Hence solve for 0 < x < 360°, where x # (90n)°, n € N, the equation

8. (a) Prove that

7

(C))

1 place.

ma

to one dec
(Solutions relying entirely on calculator technology are not acceptable.)
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Question 8 continued

(Total for Question 8 is 8 marks)
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In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

VA

y=1f(x)

Figure 2

Figure 2 shows a sketch of the curve with equation
y=|2-4In(x+ 1)]

where £ is a constant.

Given that the curve

* has an asymptote at x =k
* cuts the y-axis at point 4

* meets the x-axis at point B
as shown in Figure 2,

(a) state the value of &

(b) (1) find the y coordinate of 4

(i1) find the exact x coordinate of B

(c) Using algebra and showing your working, find the set of values of x such that

=V

x>k

2—4In(x+1)| >3

1)

(&)
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 9 marks)
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10.

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

A curve C has equation

x =sin*4y 0<y<

|y

1
The point P with x coordinate 2 lies on C

(a) Find the exact y coordinate of P
(2)

o dx
(b) Find —
dy

@)
d

(c) Hence show that can be written in the form

dy 1

dx—\/q+r(x+s)2

where ¢, r and s are constants to be found.

(&)

Using the answer to part (c),

(d) (i) state the x coordinate of the point where the value of % iS a minimum,

(i1) state the value of % at this point.
(2)

J
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Question 10 continued
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Question 10 continued

(Total for Question 10 is 9 marks)

TOTAL FOR PAPER IS 75 MARKS
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