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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
3x +1

f(x) = xeR x>0
g(x) =4-x° xeR x>0

(a) Find the value of gf(1)

(2)

(b) Find the range of f
(2)

(c) Find f'(x)
(2)

(d) Solve f'(x)=f(x)
(2)
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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) =7 cos x —24 sin x
(a) Express f(x) in the form R cos(x + o) where R and o are constants, R > 0

and O<a<%

SHINIFLYMIONOG

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

3)

vauy

5
90 — 3f(2x) S

g(x) =

(b) Using the answer to part (a), find s

(1) the minimum value of g(x), giving your answer as a fully simplified fraction,

(i1) the smallest positive value of x for which this minimum value occurs, giving
your answer to 3 decimal places.
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logloy 4

(-3.5.0) 0 log,, x

(0,-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 ¢ are rational constants.
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4: The function f is defined by

f(x) = — Px | 7= x>3
x“+x-12 x+4

(a) Show that

Tx

x >3

f(x) =
3

(b) Hence find f'(x) giving your answer in simplest form.
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7

5: Find

(i) Isinz 3x dx

3
(i) .[x(xz + 4)5dx
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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, §°C, of a computer processor, t minutes after the computer is switched
off, is modelled by the equation

0=21+Ae™

where A4 and k are positive constants.

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

(a) find the value of A4.

(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 &, giving your answer to 3 significant figures.

3)
At time 7 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.

3)
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Question 6 continued
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Question 6 continued

5%

"’i
555

% 00%‘
g’i.

\
Ko

> \;,0%\
N
éfﬁa%

o20%%

9%
s

X
!
R

S

<
et
%{

SO
NS
SIS

XX
5E
'
R

QAN
R
0 i %
I
)5
%
&

<
00
K59

% < a%e%

s

909
9%e!
1L
")

X X
%!

XXX
XX
K
KA
XX
%!

%
%o

o%%
35

<X
e

5
et

O
o%oge%

S

IR

RSSsss

X
55
3%

%%
ot

%
<
o9%¢

098

9.0,
09%%
0%

2
553

%%
%%
58
2%
XX

o5

fotetels
58

%
R85
0202056253
.0
¢

b o

(Total for Question 6 is 8 marks)

17
) | 00RR 0 R A O 0 O A
P 76 3 9 0 A 01 7 3 2 Turnover »




( )

7: A continuous curve has equation

w3y

y= e sin3x 0<x<

The curve has a stationary point at the point P.

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

o
x = —arctan| —
3 2x

Using the iteration formula

X, = larctan i X, = 04 s
3 2x,

(b) find the value of s
@) x,
(i) x,

giving your answers to 4 decimal places.

&)

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

(a) Prove that

_ 3tanx — tan’x

tan3x = | 3tan’x x¢(2n+l)% nez
3)
(b) Hence solve, for 0 < 8 < %
3tanf — tz;n3¢9 ~ rgec?30 — 8
1-3tan"60
giving your answers to 2 decimal places.
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Question 8 continued
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Question 8 continued

5%

"’i
555

% 00%‘
g’i.

\
Ko

> \;,0%\
N
éfﬁa%

o20%%

9%
s

X
!
R

S

<
et
%{

SO
NS
SIS

XX
5E
'
R

QAN
R
0 i %
I
)5
%
&

<
00
K59

% < a%e%

s

909
9%e!
1L
")

X X
%!

XXX
XX
K
KA
XX
%!

%
%o

o%%
35

<X
e

5
et

O
o%oge%

S

IR

RSSsss

X
55
3%

%%
ot

%
<
o9%¢

098

9.0,
09%%
0%

2
553

%%
%%
58
2%
XX

o5

fotetels
58

%
R85
0202056253
.0
¢

b o

(Total for Question 8 is 8 marks)

25
) | F00RR 0 RO A O N Y OO0 A .
P 76 3 9 0 A© 2 5 3 2 Turn over




.
/C
B

TN

Figure 2

Figure 2 shows a sketch of the curve C with equation

x—zsin{3 +£] T ey< 3
3T 2755
The curve intersects the y-axis at the points 4 and B as shown.

(a) Find the exact value of the y coordinate of

* point 4
* point B
3)
(b) Show that
(dyjz B 1
&) p—qx’
where p and ¢ are integers to be found.
“4)
The normal to C at 4 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.
“4)
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Question 9 continued
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Question 9 continued
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Figure 3
Figure 3 shows a sketch of part of the graph with equation y = f(x), where
f(x) = |kx — 10|+ & xeR
and k is a positive constant.
The graph
* cuts the y-axis at the point 4
* has a vertex at the point P
(a) Find, in simplest form in terms of £,

(i) the y coordinate of 4

(i1) the coordinates of P

(b) Find, in terms of %, the range of values of x which satisfy

e — 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 %.
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Question 10 continued

(Total for Question 10 is 10 marks)

TOTAL FOR PAPER IS 75 MARKS
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