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1. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
Solve, for 0 < 6 < 360°, the equation
3tan’0+ 7secd—3=0
giving your answers to one decimal place.
)
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Figure 1

Figure 1 shows a sketch of the curve with equation

x=2"+5y-6
d
(a) Find i in terms of y.
dx
The point P lies on the curve and is shown in Figure 1.

Given that the tangent to the curve at P is parallel to the y-axis,

(b) find the coordinates of P.
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Figure 2
In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Figure 2 shows a sketch of the curve with equation y = f(x), where

f(x) =2x"— 10x xeR
(a) Solve the equation
£(]x[) =48
3)
(b) Find the set of values of x for which
5
f(x)| > =
60| > 3x
“4)
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g NG
4. The number of bacteria on a surface is being monitored. §§§§§§§§§§
The number of bacteria, N, on the surface, ¢ hours after monitoring began is modelled By
by the equation
log, ,N=10.35t+2
Use the equation of the model to answer parts (a) to (c).
(a) Find the initial number of bacteria on the surface. 2z
M
(b) Show that the equation of the model can be written in the form s
N=ab'
where a and b are constants to be found. Give the value of b to 2 decimal places.
3)
(c) Hence find the rate of growth of bacteria on the surface exactly 5 hours after
monitoring began.
(2)
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5. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(a) Show that sin3x can be written in the form
Psinx + Osin’x

where P and Q are constants to be found.

C))

(b) Hence or otherwise, solve, for 0 < 8 < 360°, the equation
2sin36 = 5sin26

giving your answers, in degrees, to one decimal place as appropriate.

(C))

J

P 7 6 1 8 8 A 0 1 2 3 2

CNEm

R
Gl
S

9% %%

SRR
s
SRRBE
KRS
KRS
SRR
DoSetatetets

<

bavatotes
KIS
X
SR
1059, 105

RS
SRKK
SHELRIK



<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

K
5L

R RIIIILLLK,
CXELRS
SRRRHALS

PRRLRLLRRS

oSotesotesetetetetet

X
bt
b

%
%%
K
<
L

RIS
AP
\E  Rotetesesetetes

2
s,
S8

Soderee
K

<

>
RKLLS:

2
%
osees
Doegoses
KR

(LS
K5
9508

S
SRKR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

0%
RERRK
25
IS
55505

%%
X

<
R

XL

%

<
e S 4 KN
%% e %
% KKK
% RIS

5
000%
0500 0.0
KHRKK
oolete%e
pteteteds!

2K

(XK
ot

CKKS

X
%!
S
0.0‘0 X
0%
KL

S
%

bt
5

0%
XS
o
35S
RS

%

<

%
)
0

OIS
LK, 8

G G
RS <
S

SIS

bS5 B L0 VIR

SR I

SootoeieriteoetuaSeitosserel
RRAHARERRKHRRRARIKKRKK oSS

oo
s 0.0’0 0.
Detetoteletetetes
500t ttebetetete!
KL

oo’
pogole!

0%

~ ™~
Question 5 continued
\_ y
13
“mm ) T R0
P76 18 8A 1 3 3 2 Turn over



~ ~
Question 5 continued
\_ y

14

P 7 6 1 8 8 A 0 1 4 3 2

CNEm

LSRR

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

SRS
0 k%
KRS

X
s
e "
e

R

y 9%
U
SIS
SRBRL



<
%

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
kR 0N
bosastetes
CRIOREKS

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‘&' LI ENNTR YN
EERRRELLIRES %5

o5
<5
SR

dodels
S

K
%!
ootelodet

s
XXX,
%

%%
XA

0%
255
ISR
SRS

0%
SR

oo

s

Question 5 continued

(Total for Question 5 is 8 marks)

J

UNE.

R0 0 00 .
P76 18 8A®125 3 2 Turn over



SOLOL0s050

( ) S
SR

KX
CRAEKA

RKXRHES

. SR

6. The functions f and g are defined by S5
R
L8358
<O

21 il o
243

SO
A&
oS

g(x)=x2+5 xeR ;‘

f(x) =6 —

(a) Find gf(2)
(2)

(b) Find f'
3

(¢) Solve the equation

gg(x) =126
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7.
y A
C
@ x
P
Figure 3
The curve C has equation y = f(x), where
f(x)=x"V4x +7 x}—%
(a) Show that
£ () = Joc® (2x +3)
Ve
where £ is a constant to be found.
“4)
The point P, shown in Figure 3, is the minimum turning point on C.
(b) Find the coordinates of P.
(2)
(c) Hence find the range of the function g defined by
g(x)=-41f(x) x}—%
(2)
The point Q with coordinates %, % lies on C.
(d) Find the coordinates of the point to which Q is mapped when C is transformed to
the curve with equation
y=40f| x - % -8
(2)
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( )
8.
H A
0 !
Figure 4
The heart rate of a horse is being monitored.
The heart rate H, measured in beats per minute (bpm), is modelled by the equation
H=32+40¢"—20¢ "
where ¢ minutes is the time after monitoring began.
Figure 4 is a sketch of H against z.
Use the equation of the model to answer parts (a) to (e).
(a) State the initial heart rate of the horse.
ey
In the long term, the heart rate of the horse approaches L bpm.
(b) State the value of L.
ey
The heart rate of the horse reaches its maximum value after 7 minutes.
(c) Find the value of 7, giving your answer to 3 decimal places.
(Solutions based entirely on calculator technology are not acceptable.)
)
The heart rate of the horse is 37 bpm after M minutes.
(d) Show that M is a solution of the equation
8
t=5In| ————
(1 + 4e°‘9’j
(2)
Using the iteration formula
8 .
tn+1 =5In E—y-T with tl =10
1+4e "
(e) (i) find, to 4 decimal places, the value of 7,
(i1) find, to 4 decimal places, the value of M
3)
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Figure 5

Figure 5 shows a sketch of part of the curve C with equation y = f(x) where

6x° +4x -2
2x +1 2

(a) Find f'(x), giving the answer in simplest form.

The line / is the normal to C at the point P(2, 6)

(b) Show that an equation for / is

16y + 5x =106

D
(c) Write f(x) in the form A4x + B + P where A, B and D are constants.
X

The region R, shown shaded in Figure 5, is bounded by C, / and the x-axis.

(d) Use algebraic integration to find the exact area of R, giving your answer in the
form P + QIn3, where P and Q are rational constants.

(Solutions based entirely on calculator technology are not acceptable.)
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