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1.

The curve C has equation
) 1
y = X“Cos EX O<x<n~x

The curve has a stationary point at the point P.

(@) Show, using calculus, that the x coordinate of P is a solution of the equation

4
X = 2arctan| —
X

Using the iteration formula

4
X, = 2arctan| — X, =2
X

n

(b) find the value of x, and the value of x_, giving your answers to 3 decimal places.

(4)
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(@) Show that

1 —cos2x

s = k tanx X = (90n) nez

where Kk is a constant to be found.

(b) Hence solve, for 0 < 6 < 90°

9(1 - cos26)
2sin20

= 2sec?d

giving your answers to one decimal place.

(Solutions based entirely on graphical or numerical methods are not acceptable.)

@)

(6)

Leave
blank

P 6 6 0 0 7 A 0 4 3 2

3%%&&
K
SREEKS

ERA
GHGARK

CE
o

COKAAAKG
fatetotetotesstete
Y

po
)
"e
25

-2

25

&

%
Y
%

o2
<

RO
<
UKL LKL LKL AN

IR
Joetetotetetetotetotetetetetotetotetots
Ot otatetetetotetetotetotetototetode

G IR,
oot etetetetet o totototetetele!

<
55
.0

<>
fote
X
55
O oottt et oot totetetetetotetetets!

o0

%
KR

XKL
$00E

d9%eg0sess
o0
S5




RS

(5
5

Leave
blank

XK
003@%&%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

>
o0 o0
%!
2L

Question 2 continued

AR AARA KA

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
bose%s
X
029
8K

<
25
A
SRR
R,

S
9%

P!
0

%
%

]

o4
%%

KKK

by

bt ?3
S
S
Boss o

Y
&)
y@

FANKIS
R HKIIRILHRKK

0ot
b
Bo%y

9 9
< < 3
X

QAR
:’0’00000
253

(o
58
K
e
%%

<5

%
¢S
2K

AR

SRS

LI
CRLALRRLALAR

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
é

pote
%’ - &’
S IANIAN

% &

LSS

%
doSete!
delelele!

s

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

R P 0 YO R0 0 5
Turn over »
P 6 6 0 0 7 A0 5 3 2 urnove



Question 2 continued
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3.

(i) Find

12

—=—dx
(2x 1)’

giving your answer in simplest form.
i) @ Write 223 in the form
X+2

A+ LZ where A and B are constants to be found
X+

(b) Hence find, using algebraic integration, the exact value of

“ax+3
X+ 2

dx

-8

giving your answer in simplest form.
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(6)
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Question 3 continued

Leave
blank

10

P 6 6 0 0 7 A0 1 0 3 2

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



RS

(5
5

Leave
blank

XK
003@%&%\
SGEISEELS,

RO
SRR
KRS

S

KRKES
%

>
o0 o0
%!
2L

Question 3 continued

AR AARA KA

K OCKIAA
RIS
0%

¥\ O X
o it
KX

¢
%
>
Ky
KA
RRRLKRLRS

<K
<X
5

Sve%
0%
RKS

G5
L
)]

S
&

0% %

s
0

%’
\]
0‘
%

- %

%
1939
A

f

535

%%
a0
S
X

SMEN
S S
oS0 930993
9930 9:4%
S

S

%
o

&
ook

<X
o

X

oleteds
T

255

b
Petele!
X8
030!
%%}

RRELES, &
0f§'0
ZRRRRKLS

X
R
SRS
odesotese!
RSB

25

255
0%l

KX
1500 %
S
SRR
5K

%
%%
RKK
LKL
<

O
SSRGS
RS,
) SR
SRR,

CRRKEEBEE,

S
9%

P!
0

et

A

A
!
IRKK

Rdd-

%
K

bt ?3
S
S
Boss o

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

9
2%
D

0%
A

CERREHAR

KL ’¢

%
X

S8
IR
X

2%
XS
o

AR

SR ARKLK

0>
RS
0%l
%!
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
é

Q3

pote

e
SRXLS N
SXRXILS IS SAN
e aies

%
doSete!
delelele!

s

o2}
o todeteds

KL
KKK

KRR
0% %% %
CRIIRK

bove!

(Total 8 marks)

LRKLHEK

ORIICIRIHK

5

ORARIARKARARAKH

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b

11

R O R Turn over »
P 6 6 0 0 7 A0 1 1 3 2 urhove



4. The functions f and g are defined by

4X + 6

f(x) = -

g(x)=5—2x

(@) Solve the equation

XxelR, x=5

xeR, x<0

fg(x) =3

(b) Find f!

(4)

©)

(c) Sketch and label, on the same axes, the curve with equation y = g(x) and the curve
with equation y = g™'(x). Show on your sketch the coordinates of the points where
each curve meets or cuts the coordinate axes.

©)
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Question 4 continued
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>

log,,A 4

(8, 0.56)

(0, 0.32)

Figure 1
The growth of duckweed on a pond is being studied.

The surface area of the pond covered by duckweed, Am?, at a time t days after the start of
the study is modelled by the equation

A=pq' where p and q are positive constants
Figure 1 shows the linear relationship between log, A and t.
The points (0, 0.32) and (8, 0.56) lie on the line as shown.

(@) Find, to 3 decimal places, the value of p and the value of g.

(4)
Using the model with the values of p and q found in part (a),

(b) find the rate of increase of the surface area of the pond covered by duckweed, in
m?/day, exactly 6 days after the start of the study.
Give your answer to 2 decimal places.

3)
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Question 5 continued
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6. Given that k is a positive constant,

(@) on separate diagrams, sketch the graph with equation

(i) y=k-2[x|
(i) y= 2X—§

Show on each sketch the coordinates, in terms of k, of each point where the graph
meets or cuts the axes.
(4)

(b) Hence find, in terms of k, the values of x for which

2X—§ =k —2x|

giving your answers in simplest form.

(4)
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7.

Given that

X =6sin? 2y 0<y<%

show that

dy _ 1
dx  AJ(Bx — x?)

where A and B are integers to be found.

®)
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8. A scientist is studying a population of fish in a lake. The number of fish, N, in the

population, t years after the start of the study, is modelled by the equation

600"
Pd —_—

- 2 + 03t t>0

Use the equation of the model to answer parts (a), (b), (c), (d) and (e).

(@) Find the number of fish in the lake at the start of the study.
1)

(b) Find the upper limit to the number of fish in the lake.
1)

(c) Find the time, after the start of the study, when there are predicted to be 500 fish in
the lake. Give your answer in years and months to the nearest month.
(4)

(d) Show that

(jj\] _ /46303[
de — (2+ e‘“’)2

where A is a constant to be found.

©)

Given that when t=T, dd—];] =8

(e) find the value of T to one decimal place.

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

(4)
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Question 8 continued
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9.

(@) Express 12sinx — 5cosx in the form Rsin(x — «), where R and « are constants,
R>0and 0<a< % Give the exact value of R and give the value of « in radians,
to 3 decimal places.

@)

The function g is defined by

g(6) = 10 + 12sin 20—% ~ 5cos 20—% 0>0
Find
(b) (i) the minimum value of g(@)

(ii) the smallest value of # at which the minimum value occurs.

©)
The function h is defined by
h(f)= 10— (12sinf — 5cosp)?

(c) Find the range of h.
()
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Question 9 continued

(Total 8 marks)

Leave
blank

END

TOTAL FOR PAPER IS 75 MARKS
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