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1. The functions f and g are defined by

(a) Write down the range of f
(b) Find the value of fg(1.5)

(c) Find g

f(x) =
g(x) =

Vv

xeR x>0

xeR x>0

Oy
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Question 1 continued
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f(x) = cosx + 2sinx SRR
KK
[0 00,050
(a) Express f(x) in the form R cos(x - a), where R and « are constants,
T
R>0and0 <a < —
2
Give the exact value of R and give the value of «, in radians, to 3 decimal places.
3)
g(x) =3 - 7£(2x)
(b) Using the answer to part (a), s
CXTIXS
P0G s
. ) . B
(1) write down the exact maximum value of g(x), R
.o o . . . . ""”0’
(i1) find the smallest positive value of x for which this maximum value occurs,
giving your answer to 2 decimal places.
3)
L J
B

botedeses
fososeteses
XXX



<
%

SRS

X
5%
s

%o
SRR
9
&5

IR LLIXKL

CRERKRAL

ool

PRRLRLLRRS

SLIILILIRY

KA
SRS
R RIIIILLLK,
CXELRS
SRRRHALS

P00
%000 %% %%

QLR
Nv:"w‘
ettt
%

KR
) -

o
ko 0N
bosastetes
CRIORIKS

ptetetele!

(XX
e
E N
<D

2
%
osees
Doegoses
botorote%s

LRIRHRLRLRIRLRLLS,

25
Sodeteletet
Dedetolel
S5

RR858
X
0es

%
o205e0e}

%
G
S
S

o9%
K

X
%‘

X
05
X

o020
o ‘0.0‘

éw

s

%

<
e S 4 KN
%% e %
% KKK
otk otototetetsts

5
oS
0500 0.0
KHRKK
G
pteteteds!

2K

(XK
ot

CKKS

X
%!
S
0.0‘0 X
0%
KL

S
%

bt
oo

QLS
XS
o
35S
RS

%

CORAIEKIR

N
»
o

O
KK
S0
IS
XL

‘0‘&' LTINS UYL N
EERRRELLIRES %5

o5
<5
SR

dodels
S

K
%!
ootelodet

s
XXX,
%

%%
XA

0%
255
ISR
SRS

0%
SR

oo

s

Question 2 continued

(Total for Question 2 is 6 marks)

EEOCm

R VD) OO R0 0 5
Turn over »
P 7 2 1 3 8 A 0 5 3 2 urnove



log10 yA

! (0, 1.5)

il /

(—4.8, 0)

Figure 1
The line / in Figure 1 shows a linear relationship between log,, v and x.
The line passes through the points (0, 1.5) and (—4.8, 0) as shown.

(a) Write down an equation for /.

2

(b) Hence, or otherwise, express y in the form kb*, giving the values of the constants k
and b to 3 significant figures.
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_2x% +15x7 +35x% +21x - 4

5 xeR x>-3
(x+3)

£(x)

(a) Find the values of the constants 4, B, C and D such that

(b) Hence find,

f()c)=Ax2+Bx+C+L2
(x+3)

f(x)dx

(C))
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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
) y nmw
cot” x — tan“ x = 4cot2xcosec2x xX#z#— nezt

(C))

T

(b) Hence solve, for —g <f<

4cot 20 cosec28 = 2tan?d

giving your answers to 2 decimal places.
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S

Figure 2
Figure 2 shows a sketch of the graph with equation
y=|3x—5a|—2a
where a is a positive constant.
The graph

» cuts the y-axis at the point P
» cuts the x-axis at the points Q and R
* has a minimum point at S

(a) Find, in simplest form in terms of a, the coordinates of
(i) point P
(i) points Q and R

(i) point S

(b) Find, in simplest form in terms of a, the values of x for which

3x = 5a| - 2a = |x - 24|

b 4
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r

7. The curve C has equation
T T
x =3tan| y — — xeR —-—<y<
y 6 3 y

(a) Show that

dy a

dc X2 +5b
where a and b are integers to be found.
The point P with y coordinate % lies on C.

Given that the tangent to C at P crosses the x-axis at the point Q.

(b) find, in simplest form, the exact x coordinate of Q.

3
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Question 7 continued

(Total for Question 7 is 9 marks)
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8. Find, in simplest form,
(ZCosx——shlx)zdx
&)
\_ y
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Question 8 continued

(Total for Question 8 is 5 marks)
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Figure 3

Figure 3 shows a sketch of part of the curve C with equation

y=V3+4e” x>0
(a) Find %, giving your answer in simplest form.

The point P with x coordinate o lies on C.

Given that the tangent to C at P passes through the origin, as shown in Figure 3,

(b) show that x = « is a solution of the equation

(c) Hence show that a lies between 1 and 2

(d) Show that the equation in part (b) can be written in the form

V4 + 3¢

1
X ==
2

The iteration formula

Xpo = o4+ 36

n+l T A
2

with x; =1 is used to find an approximation for a.

(e) Use the iteration formula to find, to 4 decimal places, the value of
(i) x;
(1) a

(2)

€))

2)

(1)

3
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Question 9 continued

(Total for Question 9 is 11 marks)
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10.

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
A population of fruit flies is being studied.

The number of fruit flies, F, in the population, ¢ days after the start of the study, is
modelled by the equation

_ 350e"

F =
9 + ek

where k is a constant.
Use the equation of the model to answer parts (a), (b) and (c).

(a) Find the number of fruit flies in the population at the start of the study.

1)
Given that there are 200 fruit flies in the population 15 days after the start of the study,
(b) show that k£ = iln12
15 3)
Given also that, when ¢ = T, the number of fruit flies in the population is increasing at a
rate of 10 per day,
(c) find the possible values of 7, giving your answers to one decimal place.
)
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Question 10 continued

(Total for Question 10 is 9 marks)

TOTAL FOR PAPER IS 75 MARKS

J

32

p 7 2 1 3 8 A 0 3 2 3 2

EEC .

LSRR

S
S
IR
dtosetees
S
LK
D Setatetes
dtotetees
KRS
SRR
DoSetatetets

AR
KON
0 % )
SN
datecer el
Sl
Y
PRI te!

S o
R&G5
0 a%e)

PLOSEY atet
plotacastes
JoSe e
SRS
S
KR
Jate” ~ 3088




