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

The functions f and g are defined by

2X
3Xx+1

xeR x>0

£()

g(x) =4 -x* xeR x>0

(@) Find the value of gf(1)
(b) Find the range of f
(c) Find f™(x)

(d) Solve f(x)=f(x)

(2)

(2)

(2)

(2)
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Question 1 continued

P 7 6 3 9 06 A 0 4 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%

!

=
U8 crnd e’
s
00 = % fg%S

2
00‘;'00 ZENALE Y
PO leuzatoedoletenet
RRRLRIRRL oS

0%
X XA]
KRR
PISNNgosel
RRRKL

o
5

X

X OO
N s oo
%% % ¥
LR
5

28

LRI
BB

00 KRRN

LKL
SRS

SR

%
XA

7
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2. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

f(x) =7 cos x — 24 sin x
(@) Express f(x) in the form R cos(x + «) where R and « are constants, R > 0

and O<a<%

Give the exact value of R and give the value of ¢, in radians, to 3 decimal places.

5

&) = 5 3w

(b) Using the answer to part (a), find
(i) the minimum value of g (x), giving your answer as a fully simplified fraction,

(if) the smallest positive value of x for which this minimum value occurs, giving
your answer to 3 decimal places.

(3)

(4)
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»

log,,y 4

y

(=3.5,0) 0o log,,x

(01 _2)

Figure 1

Figure 1 shows a linear relationship between log, y and log,  x
The line passes through the points (-3.5, 0) and (0, —=2) as shown.

(a) Find an equation linking log, y with log, x

(b) Hence, or otherwise, express y in the form px® where p and g are rational constants.

(2)

(3)

J
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Question 3 continued

(Total for Question 3 is 5 marks)
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4. The function f is defined by

)= X, X x> 3
X" +x—-12 x+4

(@) Show that

foo =2 x>3
X—3

(3)

(b) Hence find f'(x) giving your answer in simplest form.

(2)

.
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Question 4 continued
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5. Find

(i) [sin®3x dx

i} 3
(i) Ix(xz + 4)2dx

(2)

(2)

12
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(Total for Question 5 is 4 marks)
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The temperature, 8°C, of a computer processor, t minutes after the computer is switched
off, is modelled by the equation

0=21+Ae™

where A and k are positive constants.

Given that the temperature of the processor was 75°C when the computer was
switched off,

(@) find the value of A.
(2)

Given also that it takes 5 minutes for the temperature of the processor to decrease from
75°C to 25°C,

(b) find the value of k, giving your answer to 3 significant figures.

(3)

At time T minutes, the temperature of the processor is decreasing at a rate of 9°C
per minute.

(c) Find the value of T according to the model, giving your answer to 2 decimal places.
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Question 6 continued
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Question 6 continued

(Total for Question 6 is 8 marks)
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7. A continuous curve has equation

y = esin3x 0<x<

w|y

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

1 3
X = —arctan| —
3

2X
(4)
Using the iteration formula
X, = %arctan % x,=0.4
(b) find the value of '
(i) x,
(i) x,
giving your answers to 4 decimal places.
3)
(c) Using a suitable interval and a suitable function which should be stated, show that
the x coordinate of P is 0.430 correct to 3 decimal places.
(2)
. v,
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Question 7 continued
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(Total for Question 7 is 9 marks)

e

N 00O T A0 !
P76 39 80A®02 1 3 2 Turn over >

PMT



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

(@) Prove that

3
tan3x = 22X WX one )T nez
1 —3tan" X 6

/

(b) Hence solve, for 0 < 0 < >

3tan o — tan’0
1-3tan?0

= 2sec?30 -8

giving your answers to 2 decimal places.

3)

()

.
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(Total for Question 8 is 8 marks)
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Ya

Figure 2
Figure 2 shows a sketch of the curve C with equation

r T oy E
4 Y7

The curve intersects the y-axis at the points A and B as shown.

2 .
=—sin| 3y +
X 3 Y

(@) Find the exact value of the y coordinate of
e point A
e pointB

(b) Show that

Y _ 1

where p and q are integers to be found.

The normal to C at A and the tangent to C at B intersect at the point D.
Using

» the answer to part (b)

» the sketch of curve C in Figure 2

(c) find, in simplest form, the exact x coordinate of D.

3)

(4)

(4)
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10.

Va

Figure 3
Figure 3 shows a sketch of part of the graph with equation y = f(x), where
f(x) = |kx— 10|+ k xeR

and k is a positive constant.

The graph

* cuts the y-axis at the point A

» has a vertex at the point P

(@) Find, in simplest form in terms of k,
(i) they coordinate of A

(ii) the coordinates of P

(b) Find, in terms of k, the range of values of x which satisfy
lkx — 10|+ k > 2k

Given that the line with equation y = 3x + 1 intersects the graph of y = f(x) at
2 distinct points,

(c) find the range of values of k.

(3)

3)

(4)
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Question 10 continued

(Total for Question 10 is 10 marks)
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