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1. The functions f and g are defined by

f:x—7x-1,

(a) Solve the equation fg(x) = x

x#2,xelR

(C))

(b) Hence, or otherwise, find the largest value of a such that g(a) = f '(a)
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Question 1 continued

(Total 5 marks)
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4x

2. -
Y X +5

(a) Find ay, writing your answer as a single fraction in its simplest form.

(b) Hence find the set of values of x for which % <0
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3. (a) Express 2 cosf — sinf in the form Rcos(8 + a), where R and « are constants, R > (
and 0 < a < 90°. Give the exact value of R and give the value of a to 2 decimal
places.

©))

(b) Hence solve, for 0 < 8 < 360°,

2

- =15
2cosf —sinf — 1

Give your answers to one decimal place.

)
(c) Use your solutions to parts (a) and (b) to deduce the smallest positive value of 6
for which

2

- =15
2cosf + sinf — 1

Give your answer to one decimal place.
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Question 3 continued
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y =g

><‘V

o B

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

g(x) = |4e* - 25

, xeR

The curve cuts the y-axis at the point 4 and meets the x-axis at the point B. The curve has

an asymptote y = k, where £ is a constant, as shown in Figure 1

(a) Find, giving each answer in its simplest form,
(1) the y coordinate of the point 4,
(i1) the exact x coordinate of the point B,

(ii1) the value of the constant £.

The equation g(x) = 2x + 43 has a positive root at x = a

(b) Show that a is a solution of x = %ln %x +17

The iteration formula

X =lln lxn+17
2 \2

n+l

can be used to find an approximation for a

(c) Taking x, = 1.4 find the values of x, and x,
Give each answer to 4 decimal places.

(d) By choosing a suitable interval, show that o = 1.437 to 3 decimal places.
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Question 4 continued
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Question 4 continued
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5. (i) Find, using calculus, the x coordinate of the turning point of the curve with equation

y = e** cos4x, <x<

T
2

&~

Give your answer to 4 decimal places.
)

) d )
(i) Givenx =sin’2y, 0 <y < %, find Ey as a function of .

Write your answer in the form

dy T
— = p cosec(qy), 0<y<—
o P (gv) y<3

where p and ¢ are constants to be determined.
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Question 5 continued
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XX =32 +7x-6
X +x-6

f(x) = R x>2xelR

(a) Given that

x4+ =37 +7x -6 5 B
> =x +A4+——-
X +x—-6 x—=2

find the values of the constants 4 and B.

O]

(b) Hence or otherwise, using calculus, find an equation of the normal to the curve with
equation y = f(x) at the point where x =3
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Question 6 continued
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Question 6 continued
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7.

(a) For —% < y < =, sketch the graph of y = g(x) where

T
2
g(x) = arcsin x -1<x<1

(b) Find the exact value of x for which

3g(x + 1) +7=0

2

Q)

~
Leave

blank

P 4 6 71 7 A 0 2 2 3 2

XK
ootelotels L
oot tetetetotetets?

oot tetotetedetetee!

RS, %
Sotedetese!

ORLXIKES

%
%
einsessesen
peoretes
KR

boss - tot%
005 0-c o0
S <5
s
D% 4.5 J9%)
S

<5

SRS
XK
S5

<
%
N
k]
o
%!

SRS
o500 Eee
o207 Se%
SRS
195 7 % Da¥s
SRS
SRS




S
KIS
Jotatatitets!
KKK
ot
ST
T
SRS
Q"b?a?,:
05&10;&0

R

Question 7 continued

(Total 5 marks)

Leave
blank

Q7

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

23

Turn over



8.

(a) Prove that
nm
2cot2x + tanx = cotx x;t?,neZ
“4)
(b) Hence, or otherwise, solve, for -7 < x < 7,
6cot2x + 3 tanx = cosec’x — 2
Give your answers to 3 decimal places.

(Solutions based entirely on graphical or numerical methods are not acceptable.)
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Question 8 continued
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9. The amount of an antibiotic in the bloodstream, from a given dose, is modelled by the
formula
x=D e—0.2t
where x is the amount of the antibiotic in the bloodstream in milligrams, D is the dose
given in milligrams and ¢ is the time in hours after the antibiotic has been given.
A first dose of 15 mg of the antibiotic is given.
(a) Use the model to find the amount of the antibiotic in the bloodstream 4 hours after the
dose is given. Give your answer in mg to 3 decimal places.

(2)
A second dose of 15 mg is given 5 hours after the first dose has been given. Using the
same model for the second dose,
(b) show that the total amount of the antibiotic in the bloodstream 2 hours after the

second dose is given is 13.754 mg to 3 decimal places.

(2)
No more doses of the antibiotic are given. At time 7 hours after the second dose is given,
the total amount of the antibiotic in the bloodstream is 7.5 mg.

b : .
(c) Show that T = aln| b + — |, where a and b are integers to be determined.
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Question 9 continued
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Question 9 continued

(Total 8 marks)
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