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Check your answers if you have time at the end.

If you change your mind about an answer, cross it out and put your new answer
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1.

Find

=5
2x°

giving your answer in simplest form.

dx

x>0
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(1,2)

0 3.0)

Figure 1

b 4

Figure 1 shows a sketch of the curve with equation y = f(x), where x € R and f(x) is

a polynomial.

The curve passes through the origin and touches the x-axis at the point (3, 0)

There is a maximum turning point at (1, 2) and a minimum turning point at (3, 0)

On separate diagrams, sketch the curve with equation

(i) y=3f(2x)

(1) y=1f(-x)—1

On each sketch, show clearly the coordinates of

e the point where the curve crosses the y-axis
® any maximum or minimum turning points
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f)=3-2- 24 XF20 oy
x+1 2x"-=3x-35

(a) Show that

f(x)=ax—+b x>4
cx +d

where a, b, ¢ and d are integers to be found.

(b) Hence find f '(x)

(¢) Find the domain of f!

C))
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Question 3 continued
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4.
VA
P
0 g
Figure 2
Figure 2 shows a sketch of the graph with equation y = f(x), where
f(x)=[3x+a| +a
and where a is a positive constant.
The graph has a vertex at the point P, as shown in Figure 2.
(a) Find, in terms of a, the coordinates of P.
(2)
(b) Sketch the graph with equation y = g(x), where
g(¥) =[x+ 5a]
On your sketch, show the coordinates, in terms of a, of each point where the graph
cuts or meets the coordinate axes.
()
The graph with equation y = g(x) intersects the graph with equation y = f(x) at
two points.
(¢) Find, in terms of a, the coordinates of the two points.
(6))
10
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Question 4 continued
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S.

The temperature, §°C, inside an oven, ¢ minutes after the oven is switched on, is given by
0=A4-180e*

where A4 and k are positive constants.
Given that the temperature inside the oven is initially 18°C,

(a) find the value of 4.
(2)

The temperature inside the oven, 5 minutes after the oven is switched on, is 90 °C.

(b) Show that £ = pIng where p and ¢ are rational numbers to be found.

4
Hence find

(c) the temperature inside the oven 9 minutes after the oven is switched on, giving your
answer to 3 significant figures,

2)

(d) the rate of increase of the temperature inside the oven 9 minutes after the oven is
switched on. Give your answer in °C min' to 3 significant figures.
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Question 5 continued
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6.
X
f(x) = xcos 3 x>0
(a) Find f'(x)
2)
(b) Show that the equation f’(x) =0 can be written as
X = karctan K
X
where £ is an integer to be found.
(2)
(c) Starting with x, = 2.5 use the iteration formula
x,,, = karctan L3
xn
with the value of k found in part (b), to calculate the values of x, and x, giving your
answers to 3 decimal places.
(2)
(d) Using a suitable interval and a suitable function that should be stated, show that a root
of f'(x) =0 1s 2.581 correct to 3 decimal places.
(2)
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Question 6 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.

7. (a) Prove that

sin2x  cos2x nrw
+ — = cosecx X#— net
COS X sin x 2

(&)

(b) Hence solve, for _% <0< %

sin4d  cos40

+ = 3cot’ 26
cos260  sin260

7+

giving your answers in radians to 3 significant figures where appropriate.
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Question 7 continued
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8. The percentage, P, of the population of a small country who have access to the internet, is
modelled by the equation
P=ab'
where a and b are constants and ¢ is the number of years after the start of 2005
Using the data for the years between the start of 2005 and the start of 2010, a graph is
plotted of log,, P against 7.
The points are found to lie approximately on a straight line with gradient 0.09 and intercept
0.68 on the log , P axis.
(a) Find, according to the model, the value of @ and the value of b, giving your answers
to 2 decimal places.
(C))
(b) In the context of the model, give a practical interpretation of the constant a.
(1
(c) Use the model to estimate the percentage of the population who had access to the
internet at the start of 2015
2
J

26

P 6 6 3.8 9 A0 2 6 3 2

o

o

Ps

S

5
<55
PRoSesssesss

%

<
X
o%

RIRRKIRIKL LK,

ERRKIIHRLKS
ORHRKS

092
So0tesele!
Soeleteds

%

IR,

KR KIS R K IREIR I IKA KK A

SO
RRLLLRS
posetetelote!
A
RIHLS

%
%

9%

%

K
O
b0
9e%%

o
XA

58X
9
K
":‘:‘2 kS &
SIS

ORI
RIS
RPN SH L
SN
ORI,
RS

SRR

KKK

RLLRK
225

5%

SRR

RERRS

QKRS

SRR
SORHRRREARK,
SR

SRR



ok
QR

<9
KPS

SR

S
SRS

PR
Doty 4 4 'o¢
P
oS eTate
P %%
S
oo~

KK
Soode et
REP 5
X W05
SERRELRS

6
&
V"‘
2L

X
A
P
o

QR

%
S
SRS
KX

$00
0
O
Id
s
23978

0
SIS
SRR 1)

RURRLSLLS

O
LRI
RRELRKES,
RoSotesetetotetote
RRELRS

<
555
<5
3
258
X

%

<
X
6%
<
<
XA

Question 8 continued

Leave
blank

QS

(Total 7 marks)

P 6 6 3.8 9 A0 2 7 3 2

27

Turn over »



( Leave
blank
9. Find
o 3x-2
(1) J 3x* —4x+5
2
(ii) [~ dx x#0
11 T ox N3
J (e2 _1)3
(2)
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10. The curve C has equation L858

x=3sec’2y x>3 0<y<Z Lo

.odx .
(a) Find — in terms of y. ...:;-A;.
Y @) =

(b) Hence show that e

dr__p
dx  gxJx -3

where p is irrational and ¢ is an integer, stating the values of p and q.
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3) &
(c) Find the equation of the normal to C at the point where y = %, giving your answer

in the form y = mx + ¢, giving m and ¢ as exact irrational numbers. 558
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Question 10 continued

(Total 10 marks)
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