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f(x) = 2secx + 6x — 3 0<x<£

The equation f(x) = 0 has a single root «

(@ Show that 0.1 < & < 0.2

(b) Show that a is a solution of

The iterative formula

L
"2 3cosx,
is used to find o
(c) Starting with x, = 0.15 and using the iterative formula,

(i) find, to 4 decimal places, the value of x,

(if) find, to 4 decimal places, the value of «

(2)

1)

3)
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-
2. The weed on the surface of a pond is being monitored.
The surface area of the pond covered by the weed, Am?, is modelled by the equation
log,,A=1+0.03t

where t is the number of weeks after monitoring began.
Use the equation of the model to answer parts (a) and (b).

(@) Find the surface area of the pond initially covered by the weed.

(1)

After T weeks, 25m? of the pond is covered by the weed.

(b) Find the value of T, giving your answer to 2 decimal places.
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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

_ Ax+l N <R
y_(x+3)2 <

Use calculus to find the range of values of x for which y is increasing.

(6)

.
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( )
4. Given that
4x3+2;cz+3x+8 R C)§+D
x"+4 x +4
(@) (i) find the values of the constants A, B and C
(if) showthat D=0
(4)
(b) Hence, using algebraic integration, find
a4 +2;<2 +3x+8
1 X +4
giving your answer in the form p + g In2, where p and q are integers.
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Question 4 continued

10

P 7 6 1 9 5 A 0 1 0 3 2

|l

PMT!

LSRR
S
CRRKS

09%8S
[909696%%
IR

IR
De%e%e

AR
SR5IK
[909696%%
D Setatetes

KRS
258

SR
50K

[909696%%

DoSetatetets

y 9%
U
SIS
SRBRL



<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

ool

096202000 2626 % %%

X

%

%%
kB Y SRR
CRORLXSS

%
ptetetele!

Yosegetetetesss

%
K RIRRKRK AKX AN

%

25

< KA

5 SRS

A REIRIEE,
CXELRS

A SRRRHALS

R
S
ED
f
)

B

Q5

9
R
A

9%
58

SRS

SRR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

35S

I Etstie
25
&
oo

<
ot
2%

!

%
S
KEETESS
SR

2
AN NN X
POl euzetoeboleteratetel
JIRRIKESS K

0%
X XA]
KRR
PISNNgosel
RRRKL

o
5

X

£ RIIERIIIHKIIA
oS X QSRR
O AT Ra oo to RS tato oo e e g S REEY
LS K \
KL

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

7

Question 4 continued

(Total for Question 4 is 9 marks)

EmCE

N U ,
>
P 7 6 1 9 5 A 0 1 1 3 2 Turn over

PMT



s

5. A hot piece of metal is cooled by dropping it into water. The temperature, H°C, of the

metal, t minutes after it is dropped into the water, is modelled by the equation
H =280e "% + 24 t>0

Use the equation of the model to answer parts (a) to (d).

(@) Find the initial temperature of the piece of metal.

1)

(b) On Diagram 1, sketch the graph of H against t. On your sketch, state the equation of
the asymptote to the curve.

(2)
(c) Find the value of t for which H = 144, giving your answer to 2 decimal places.

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

©)
(d) Show by differentiation that

dH
— =a+bH
dr 2

where a and b are constants to be found.

(3)
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6. The function f is defined by

f(x) = % X#2
(@) Find
(3)

(b) Show that

ax+b

ff(x) =
9 cx +d

where a, b, ¢ and d are integers to be found.
3)
The point P (3, 15) lies on the curve with equation y = f(x).

(c) Find the point to which P is mapped when y = f(x) is transformed to the curve with
equation y = 2f (3x) + 8
()

.
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7.

Given that a and b are positive constants with a > b,

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

Show on each sketch

|3x - ]

|3x —a| - b

» the coordinates of the minimum point on the graph
» the coordinates of the point at which the graph crosses the y-axis

(b) Solve the equation
|3x —a| — b = 5x

giving any solution for x in terms of a and b.

(6)

(2)

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

Solutions relying entirely on calculator technology are not acceptable.

(i) Solve,for 0 <<=

3cosecHd =8cosd

giving your answers, in radians, to 3 significant figures.

(ii) Solve, for 0 < x < 180°

tan2X — tan70° 3

1+ tan2xtan70° 8

giving your answers, in degrees, to one decimal place.

(5)

(4)
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ya

Figure 1

Figure 1 shows a sketch of part of the curve C with equation y = f(x) where
f(x) = 6/x In(4x) x>0
The curve cuts the x-axis at point P

(a) State the x coordinate of P

The point Q, shown in Figure 1, is the stationary point on C

(b) Use calculus to find the exact coordinates of Q

(c) Hence find the range of the function g(x) where

g(x) =-2f(x)

1)

(5)

(2)
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Question 9 continued
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4 )
10.
y A
P(a, b)
o X
Figure 2
Figure 2 shows a sketch of the curve with equation
T
X =3c0s2y -3<x<3 Ogygz
dr .
(@) Find dy in terms of y.
(2)
(b) Hence show that
y___k
S
where Kk is a constant to be found.
@)
The point P(a, b) lies on the curve and is shown in Figure 2.
Given that
. . 1
» the gradient of the curve at P is 2
* both a and b are positive
(c) find the exact values of a and b.
(4)
. J
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Question 10 continued

(Total for Question 10 is 9 marks)
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