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1. Find, using calculus, the x coordinate of the stationary point on the curve with equation
y=(2x+5)e”
C)
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(a) Show that the equation
8cosf =3 cosect
can be written in the form
sin260 =k

where k is a constant to be found.

(b) Hence find the smallest positive solution of the equation
8cosf =3 cosect

giving your answer, in degrees, to one decimal place.
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3.

(1) Find, in simplest form,

(2x — 5)7 dx

(i) Show, by algebraic integration, that

3 4sinx dr = Ing
o 1+ 2cosx

where ¢ is a rational constant to be found.
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4. The growth of a weed on the surface of a pond is being studied.
The surface area of the pond covered by the weed, 4m’, is modelled by the equation
80 0.15¢
4= pe‘f;e’ + 4
where p is a positive constant and ¢ is the number of days after the start of the study.
Given that
+  30m’ of the surface of the pond was covered by the weed at the start of the study
+  50m’ of the surface of the pond was covered by the weed T days after the start of
the study
(a) show thatp =24
(2)
(b) find the value of 7, giving your answer to one decimal place.
(Solutions relying entirely on graphical or numerical methods are not acceptable.)
“)
The weed grows until it covers the surface of the pond.
(¢) Find, according to the model, the maximum possible surface area of the pond.
(1)
J
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Figure 1
Figure 1 shows a sketch of part of the curve with equation
1, 3
y=6In2x+3)——x"+4 xX>—=
2 2
The curve cuts the negative x-axis at the point P, as shown in Figure 1.
(a) Show that the x coordinate of P lies in the interval [-1.25, —1.2]
(2)
The curve cuts the positive x-axis at the point Q, also shown in Figure 1.
Using the iterative formula
x,, = 12In(2x, +3) +8 with x =6
(b) (1) find, to 4 decimal places, the value of x,
(i1) find, by continued iteration, the x coordinate of Q. Give your answer to
4 decimal places.
3)
The curve has a maximum turning point at M, as shown in Figure 1.
(¢) Using calculus and showing each stage of your working, find the x coordinate of M.
“)
J

10

p 6 93 1 1 A 01 0 3 2

ELEm

SLRRK
S8
RN

OO
et
1131
e

s

%
N
o

%

<y

%

T3

le
RS

KK
e

%
ot

il

5%
SETE
3
oY
%

e

<

ey
)
%

ERRLERLEARRL AR

IR I IHKAKA >
RLEEIRRLEEIRRLEIILRLEALALL

<
258
SR
S
Bat0Nes
25

<

X
S0
o
'8

..vv
TR

%038

K
oo
<
o<
X
Do

K
SR
ety

%
fososeteses
XXX



ote%s
RRRKE
ootelotes

KRR
RIARKS

>
5
095!
0%
X

%%

otodetotetetet

5>
%
dedotedes
25
CRLRLLRLRARLR,

%
o
%@?

25
SIS
otetee!
IR
%

%

ot
RREK
o%
<5

XA
XA
St
DZ‘ AV
O30

¢
%
>
(et
RRRLKRLRS

<K
<X
5

Sve%
0%
RKS

G5
X ):0’0‘0’
%

S
&

0% %

s
0

%’
\]
é
%

- %

%
1939
A

f

535

%%
a0
S
X

SMEN
S S
oS0 930993
9930 9:4%
S

S

%
o

&
ook

<X
o

|1

KEY

X XK
RRLRKE:

X

oleteds
T

255

o
5%

00
S
teteteteltete
KLk
SERLRESS
R

S
XXX

<
S
bose%s

X8
29
%%}

0
%
KR
55

55

SR
SRSES,
0000
KRS
QLK
SRR

%
R
5
35K
5%

%
9%
a0
LKL

<535
9%
S

O
oot setotede!
PSKEIS
) SR
SRR,

CRRKEEBEE,

et

A

A
!
IRKK

Rdd-

%
K

bt ?3
S
S
Boss o

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

9
2%
D

0%
A

%
X

(RIS
SIRARNK

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
‘wqas

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
‘0

300!
N

o %ﬂ%0§3
JRRRE

s

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

é Leave\
blank
Question 5 continued
o J
11
a=m 0] R0 A I Turn over »
P66 9 31 1 A0 1 1 3 2



Question 5 continued
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6. The function f is defined by

5x -3
fo)= 22 x>4
x—4

(a) Show, by using calculus, that f is a decreasing function.

(&)

(b) Find f'
3

ax+ b
(c) (i) Show that ff(x) = Tt where a, b and ¢ are constants to be found.

(i) Deduce the range of ff.
)
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Leavew
blank
7. y
y=1f(x)
>
(0] X
v
Figure 2
Figure 2 shows a sketch of part of the graph with equation y = f(x), where
1
f) =7 |2x+ 7] - 10
(a) State the coordinates of the vertex, V, of the graph.
(2)
(b) Solve, using algebra,
1 1
—[2x+7|-10> Zx+1
2 3
“)
(c) Sketch the graph with equation
y=[f)|
stating the coordinates of the local maximum point and each local minimum point.
“)
J
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Leavew
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8. A dose of antibiotics is given to a patient.
The amount of the antibiotic, x milligrams, in the patient's bloodstream ¢ hours after the
dose was given, is found to satisfy the equation
log,, x=2.74-0.079¢
(a) Show that this equation can be written in the form
_ —t
X=pq
where p and ¢ are constants to be found. Give the value of p to the nearest whole
number and the value of ¢ to 2 significant figures.

)

(b) With reference to the equation in part (a), interpret the value of the constant p.
1)

When a different dose of the antibiotic is given to another patient, the values of x and ¢

satisfy the equation

x=400x1.4"
L dx

(c) Use calculus to find, to 2 significant figures, the value of o when =5

3)
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In this question you must show detailed reasoning.
Solutions relying entirely on calculator technology are not acceptable.
(1) Solve, for 0 < x < 7, the equation
2sec’x —3tanx =2

giving the answers, as appropriate, to 3 significant figures.

(i1) Prove that

sin 360 _ cos 360
sin @ cosf

2

(C))

C)
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blank

J

26

P 6 9 31 1 A 0 2 6 3 2

ELEm

SLRRK
RIRHS
RS

%
~
J
b B
X

Q>
]

AL Tk Y
&

6
potatetesesets
'«'b.{

XK
e

oot

X KA A A
3088

ERRLERLEARRL AR

ORI K
RLEEIRRLEEIRRLEIILRLEALALL

5>
K
R

X
5

o0 s 48
S
SIS,
RS

jo3e-aalel
B
Wie 3 6%
KRG
B

%
fososeteses
XXX



ote%s
RRRKE
ootelotes

KRR
RIARKS

>
5
095!
0%
X

%%

otodetotetetet

5>
%
dedotedes
25
CRLRLLRLRARLR,

%
o
%@?

25
SIS
otetee!
IR
%

%

ot
RREK
o%
<5

XA
XA
St
DZ‘ AV
O30

¢
%
>
(et
RRRLKRLRS

<K
<X
5

Sve%
0%
RKS

G5
X ):0’0‘0’
%

S
&

0% %

s
0

%’
\]
é
%

- %

%
1939
A

f

535

%%
a0
S
X

SMEN
S S
oS0 930993
9930 9:4%
S

S

%
o

&
ook

<X
o

|1

KEY

X XK
RRLRKE:

X

oleteds
T

255

o
5%

00
S
teteteteltete
KLk
SERLRESS
R

S
XXX

<
S
bose%s

X8
29
%%}

0
%
KR
55

55

SR
SRSES,
0000
KRS
QLK
SRR

%
R
5
35K
5%

%
9%
a0
LKL

<535
9%
S

O
oot setotede!
PSKEIS
) SR
SRR,

CRRKEEBEE,

et

A

A
!
IRKK

Rdd-

%
K

bt ?3
S
S
Boss o

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

9
2%
D

0%
A

%
X

(RIS
SIRARNK

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
‘wqas

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

67
KKK
XX

5

5555
55

25
K
poseds

A
AR
o
e
‘0

300!
N

o %ﬂ%0§3
JRRRE

s

o2}
o todeteds

KL
KKK

LKL
SRS
ZRLRRLRKLLS

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

é Leave\
blank
Question 9 continued
o J
27
a=m 0] R A AR O O Turn over »
P 6 9 31 1 A0 2 7 3 2



Question 9 continued

Leave\
blank

28

p 6 9 3 1 1 A 0 2 8 3 2

ELEm

HRRK
R
SRR
ALK

006
555
o
s
ORI

O
<
‘Qge
555

%
i )%
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

GEIRRLEEIREEIRLEY

X
X
X >
0
SIS

ORI

0505
CRKLES

<
LR
borele

QK
308 0 )30
0% 5 1.10%
0%

P
000 7%
QAR
SRXALK
900

SRR
(90950509
o



<

R
RSB
000

( LeaveN
blank

N
Sosesesed
QKKK
KK

%%
<

LR

%
SERRRKR

X

Question 9 continued

%o
SeSetedss
SRR
S
2006
SR

3
RRSERE
%éﬁv&
58
¢
X5

ot
o
RS
ot
2K

<K
<X
5

5
KK
9%
o0
'
S
o

QAN

REELRES
3
1A

X

KGR
o
=y
250

R0
RIS
FEXAT
S Al
oo
SRR

opesetesete’s
T
bk

0ol

XAIAIK

S
i’
v
o%¢

4

R
So%ete!
<11
4
A
055
5

00
S
teteteteltete
KLk
SERLRESS
R

K
093
SRR

535
X
S5

<
S
bose%s

X8
29
%%}

0
%
KR
55

55

SR
SRSES,
0000
KRS
QLK
SRR

<
S
"ﬁ%
0&4&?‘
%

Q0K
295%%
S

<
SRGERS

A

A
RLRKKS

o .
O
RRERKK,

6
X85
RXX5

S

bt ?3
S
S
Boss o

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

9
2%
D

0%
A

CERREHAR

KL ’¢

%
X

2R
UK

QLY

R

S
Ko

AR
SR ARKLK

0>
RS
0%l
%!
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

67
KKK
XX

5

5555
55

25
K
poseds

5
L R
K
%%
%

<
0% %%
bt
>

Q9

pote
e
SRXLS N
SXRXILS IS SAN
e aessies

%
doSete!
delelele!

s

o2}
o todeteds

KL
KKK

KRR
0% %% %
CRIIRK

bove!

(Total 8 marks)

LRKLHEK

ORIICIRIHK

5

ORARIARKARARAKH

5>
oo
80908
5
p0lelel
2%’

. J
29

acom R0 T AR O Tum over v
P 6 9 3 1 1 A 0 2 9 3 2

%
0%

o%

X2




10.

=V

Figure 3

Figure 3 shows a sketch of the curve C with equation

2y

x=ye yelR

(a) Show that

y__ry
dx x(1+2y)

Q)

Given that the straight line with equation x = k, where & is a constant, cuts C at exactly

two points,

(b) find the range of possible values for £.

(&)
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Question 10 continued
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