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1. Find, using calculus, the x coordinate of the stationary point on the curve with equation
y = (2x + 5)e*
(4)
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2.

(@) Show that the equation
8cosH = 3cosecd
can be written in the form
sin20 =k

where Kk is a constant to be found.

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

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

©)
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3.

(i) Find, in simplest form,

(2x - 5)" dx

(if) Show, by algebraic integration, that

/a

3 4sinx
——dx =1Ina

o1+ 2cosx

where a is a rational constant to be found.

()

(4)
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Question 3 continued
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4. The growth of a weed on the surface of a pond is being studied. L

The surface area of the pond covered by the weed, Am?, is modelled by the equation S

A _ 80peo.15t gg:.iiig

- 0.15¢ S

pe +4 oo e

where p is a positive constant and t is the number of days after the start of the study. S

<
Given that e

« 30m° of the surface of the pond was covered by the weed at the start of the study .
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« 50m’ of the surface of the pond was covered by the weed T days after the start of
the study
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(b) find the value of T, giving your answer to one decimal place.

(Solutions relying entirely on graphical or numerical methods are not acceptable.)
(4)
The weed grows until it covers the surface of the pond.

(c) Find, according to the model, the maximum possible surface area of the pond.
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Question 4 continued

%
o
%@?

25
SIS
otetee!
IR
%

%

ot
RREK
o%
<5

XA
XA
St
DZ‘ AV
O30

¢
%
>
(et
RRRLKRLRS

<K
<X
5

Sve%
0%
RKS

G5
V?ﬁﬁf
%

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

K
093
SRR

535
X
S5

<
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

2R
UK

0% %%

0%
000
XK
5

(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
é

Q4

pote

e
SRXLS N
SXRXILS IS SAN
e aies

%
doSete!
delelele!

s

o2}
o todeteds

KL
KKK

LKL
RS,
ZRLRRLRKLLS

bove!

(Total 7 marks)

VAL 00 0 A0 0 O S
[ | Turn over »
P 6 9 31 1 A0 9 3 2 urnove

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b




Mathematics - 2022 - Jan - Paper 3 - QP

GradeMax

( Leave\
blank
A
5. y M
P Q
>
[0 VX
Figure 1
Figure 1 shows a sketch of part of the curve with equation
y-6|n(2x+3)—lx2+4 X>->
2 2

The curve cuts the negative x-axis at the point P, as shown in Figure 1.

(@) Show that the x coordinate of P lies in the interval [-1.25, -1.2]
)

The curve cuts the positive x-axis at the point Q, also shown in Figure 1.

Using the iterative formula

X, =+/12In2x, +3)+8 with x, =6
(b) (i) find, to 4 decimal places, the value of x,
(if) find, by continued iteration, the x coordinate of Q. Give your answer to
4 decimal places.

@)

The curve has a maximum turning point at M, as shown in Figure 1.

(c) Using calculus and showing each stage of your working, find the x coordinate of M.
(4)
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6. The function f is defined by

5x-3

f00="—

X >4

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

3)
(b) Find f™

3)

+b
(c) (i) Show that ff(x) = C?Tc where a, b and c are constants to be found.

(i1) Deduce the range of ff.
®)
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YA

y=f()

=<V

Vv

Figure 2

Figure 2 shows a sketch of part of the graph with equation y = f(x), where
1
f(x) = E|2X+ 7|-10

(a) State the coordinates of the vertex, V, of the graph.
(2)

(b) Solve, using algebra,

1
l\2x+7|-10> -x+1
2 3
(4)
(c) Sketch the graph with equation
y =[f(x)|

stating the coordinates of the local maximum point and each local minimum point.

(4)
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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 t hours after the
dose was given, is found to satisfy the equation

log,, x =2.74 - 0.079t
(@) Show that this equation can be written in the form
X=pq-

where p and g are constants to be found. Give the value of p to the nearest whole
number and the value of q to 2 significant figures.
(4)

(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 t
satisfy the equation

X =400 x 1.4~

d
(c) Use calculus to find, to 2 significant figures, the value of d—f when t =5

®3)
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In this question you must show detailed reasoning.
Solutions relying entirely on calculator technology are not acceptable.

(i) Solve, for 0 < x < x, the equation
2sec’x —3tanx = 2

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

(4)
(if) Prove that

sin36 B cos 36
sin@ cosd

2

(4)
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Figure 3
Figure 3 shows a sketch of the curve C with equation
x =ye? yeR
(@) Show that
dy_ vy
dx x(1+2y)

(4)

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

two points,

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