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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

f(x) =In(x" + 3) xeR
3+ 5x
= xeR x>-2
&) x+2

(a) State the range of f

1)

(b) Find g
3)

(c) Find fg(0)
()

(d) Find the exact value of a for which

g(ez") = f( et — 3)
3)
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Question 1 continued
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Figure 1

Figure 1 shows a sketch of part of the curve with equation y = f(x) where

2x" +3x-4 1

SRR

f(x) = — xeR x#0
RS
(a) Show that f(x) =0 has aroot a in the interval [1, 2]
(2)
(b) Show that the equation f(x) =0 can be written in the form
/ex + 4x’
x=3
2x +3
(2)
Using the iteration formula
e +4x’ ke
X =3 - with x =1 9
el 2x +3 ' o
n 2
S
=4
find, to 4 decimal places, :Eu
() (i) the value of x, -
z
(i1) the value of « 4\
3) 2
oo
SHS
/\
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Question 2 continued
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r

3. The share price, £V, of a company is being monitored.
A graph is drawn of log, V' against 7z, where 7 is the number of years after
monitoring began.
The graph is a straight line passing through the points (0, 2) and (5, 2.25)
Using this information,
(a) find an equation for the line in the form
log, V=mt+c
where m and c are constants.
2
(b) Write the answer to part (a) in the form
V=ab'
where a and b are constants to be found.
Give the exact value of a and the value of b to 3 significant figures. o
When ¢=T, the rate of increase in the share price of the company was £50 per year.
(c) Find the value of 7, giving your answer to the nearest integer.
(Solutions relying entirely on calculator technology are not acceptable.) @
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(Total for Question 3 is 9 marks)
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SRS

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

Solutions relying entirely on calculator technology are not acceptable. \
XX :\\
(a) f(x)= V3 sin2x — 3 cos 2x §\
SO
Express f(x) in the form Rsin(2x — a), where R and a are constants, 3\
T b
R>0and 0 <a< > -‘33?\
Z\
Give the exact value of R and the exact value of a. -‘32?\
3) B
=
(b) g =— x>0 -
f(3x) + 43
Using the answer to part (a),
(1) write down the exact minimum value of g(x),
(i1) find the smallest value of x for which this minimum value occurs.
You must make your method clear.
3)

NN T 0 DA o
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(b) Find cl

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

The number of squirrels in a forest is being studied.

The number of squirrels, N, in the forest, ¢ years after the start of the study, is modelled
by the equation

N = 4000e""

T 19 4 ™ t>0

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

(a) Find the number of squirrels in the forest at the start of the study.

dr

The number of squirrels in the forest is at a maximum when =T
Using the answer to part (b),

(c) show that e"*' = 4, where 4 is a constant to be found.

(d) Hence find the maximum number of squirrels in the forest.

Show your working and give your answer to the nearest whole number.

p 7 8 8 5 06 A 0 1 6 3 2
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(Total for Question 5 is 8 marks)
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6. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(i) Given y=1In(2x"+5) find %

(2)
(i1) A curve C has equation y = f(x) where
21x
f(x) = ——— xeR
) 3x* + k
where k£ is a positive integer, £ > 1
Given that
k
I f(x)dx < 7In8
1
find the greatest possible value of k&
)

P 7 8 8 5 0 A 0 2 0 3 2
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(Total for Question 6 is 7 marks)
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( )
7. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
A curve C has equation
y = 2xex2+(3k—2)x
where £ is a constant.
Given that C has two distinct turning points, find the range of possible values of £.
)
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 7 marks)
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Figure 2

Figure 2 shows a sketch of the graph C, with equation
y=-2x"+5x"+4x-3

and a sketch of the graph C, with equation

y=a+|[5x+b|
where a and b are constants.
Graphs C, and C, intersect at point P, point Q and point R, as shown in Figure 2.
Given that P has coordinates (-2, 25)
(a) show that

a=15+bH

Given also that R has coordinates (2, 9)

(b) find the value of a and the value of b

Using the answer to part (b),

(c) state the coordinates of the vertex of C,

(d) Find, using algebra, the coordinates of (. Show each stage of your working.

(Solutions relying on calculator technology are not acceptable.)

P 7 8 8 5 06 A 0 2 6 3 2

2

3

2

(6)

e

YIHV SIHLNIZLIHM LON Od V3HVY SIHL NI ILIHM 1ON Od

Y3dY SIHLNEILIIM LON Od



2

%
35
doss

2 M

0
bo%es
R
2
o0’

850 coconcec
.~ DONOTV
St

XX
0%

o96%% %%
0902090002090 %0%6%9%4%%
Jototetotototoretet s te’

oY
o9e%
o5
%
%

0.0....
0.0‘0.0
Satosetets

S8
S

¢
%
5

9.0
SRKL
35555
XS

w&&%&
RRRKKS

%%
%%
0% %
‘ﬁ%

o%

%
0%
0ed%

o5
3353

Y088

XXX
B
AR

XX
0“0

0.0 0%

RREXK
o
%!

D

o
%
RRRKKS

%%
K
XX
ol

35S
]
)

oS

095 < W
SIS
SRS
LXK
BO%8 V' 008

0 00009999,
$9:0.0.0,9.9.9.9.9, XX
e

2NN
CXIHK I I K
SRR

0>
%!
J
*
039

ol

RN
ORI
3 %

A
000

oo%%
D
3

OO0
S8
oSoteteteted
RKEL
SRR

oo
LY

X XXX

SRS

P6%6%%!

XX
335
X XK
XX

XS
8%

% ﬁ%&
o

Question 8 continued

O]

p 7 8 8 5 06 A 0 2 7 3 2

27

Turn over »



7

Question 8 continued
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Question 8 continued

(Total for Question 8 is 13 marks)
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9. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(a) Express
6sin*Hcot26 + 4sinfcos O

in terms of sin26 and cos26 only.

imioNod

3)
(b) Hence show that the equation
3cot26 — 14 = 6sin’fcot 20 + 4sinfcos O
can be written in the form
5sin’20+ 14sin20 -3 =10
©)
(c) Hence solve, for 0 < x < 90°, the equation
3cot2x — 14 = 6sin’xcot 2x + 4sinxcosx
giving your answers to one decimal place.
3)
L
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Question 9 continued

(Total for Question 9 is 9 marks)

TOTAL FOR PAPER IS 75 MARKS
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