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1. The functions f and g are defined by

f:x—7x-1, xeR

4
g:x—>—2, X#2,XeR

(@) Solve the equation fg(x) = x
(4)

(b) Hence, or otherwise, find the largest value of a such that g(a) = f !(a)

1)

0%
%%
e
é&
Josses;
&

2%
L5
&

% 6
SRR
% et
XK ICEKRE R
RN
CRHRRILLKRS

W2
s e

e
< |
:00000000'

R
o
i

%
S

O

IR
oo
otodes

SHS
RS
K5

X

<K
St

A
oo
R

0>
Pe%e%
(RS
SRS
SRR

<
5%
25
o
&

&
s
qﬁf
ool

KX

7%
o

SRS

0
225
SRy
SRR
QRIS

<
XS
X KR
<5

ER8KS

<>
25
Sodoteteds
5

<

<
5
XX
SRS

Sotesetess

0%
0%

0%
DI esssetoetatedetesstes

=
X
K
X XX
02!
255%8

o5
<
CERREK
e

%!

G0
D009t
$%0%
%
5
958

%
<
o
5

4
6
55
<
5
%
55




PhysicsAndMathsTutor.com

Leave\
blank
4x
2. -
4 x> +5
. dy .. . L
(@) Find e writing your answer as a single fraction in its simplest form.
(4)
(b) Hence find the set of values of x for which % <0
®)
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3. (a) Express 2cosé —sind in the form Rcos(6 + «), where R and « are constants, R > 0
and 0 < a < 90°. Give the exact value of R and give the value of a to 2 decimal
places.
®3)
(b) Hence solve, for 0 < 0 < 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 &
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 =9(x)

><‘V

@) 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 A and meets the x-axis at the point B. The curve has
an asymptote y = k, where k is a constant, as shown in Figure 1

(a) Find, giving each answer in its simplest form,
(i) they coordinate of the point A,
(if) the exact x coordinate of the point B,

(iii) the value of the constant &.

()

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

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

X, = lln(lxn + 17)
2 \2

can be used to find an approximation for a

The iteration formula

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

(2)

(d) By choosing a suitable interval, show that o = 1.437 to 3 decimal places.

(2)
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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, z <x < z
4 2
Give your answer to 4 decimal places.
()
A . T dy .
(i) Givenx =sin"2y, 0 <y < r find ™ as a function of y.
Write your answer in the form
dy T
— = p cosec(qy), 0<y<—
s (qv) y<3
where p and q are constants to be determined.
()
w,
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Question 5 continued
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4 3 ay2 _
6. f(x):x +x23x + 7X 6, x>2.xeR
X" +X—-6
(@) Given that
4 3 2
X +x2 3x" +7x 6Ex2+A+ B
X +x-6 x—2
find the values of the constants A and B.
(4)
(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
(5)
J
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Question 6 continued
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7. (a) For —% <y < %, sketch the graph of y = g(x) where
g(x) = arcsin x -1 <x<1
)
(b) Find the exact value of x for which
3gx+1)+z=0
®)
J
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8. (a) Prove that
nm
2cot2x + tanx = cotx x;t?,neZ
(4)
(b) Hence, or otherwise, solve, for -z < x < «,
6cot 2x + 3tan x = cosec?x — 2
Give your answers to 3 decimal places.
(Solutions based entirely on graphical or numerical methods are not acceptable.)
(6)

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

0%
(00
e
C
o
1%
L%
K55
%&:

<
%
<
%
o
%
%
%
<

X
5
905

%
%
%

%
%
5
55
0
‘p
55
o9
oo

<
%!
5
KX
2

2%

N
o
It
et
25
35
b9t
st
25
35
b9t

o%

R
o
i

%
S

O
(0,900
Sodeled
odoteded
29%0%e!

%
%

SRS
2R
K5

%

<

o
<5
X
5K
o0

00
fotesele!
026509025 %
R
RGNS

SRS

.0,
0

R RS
KRS

= o %

1A
SRR
IS

)
does 1 2
QRIS

R

<
Jote” >
2o
boforessses
Basesesets
XX
55

KK
RERRES
RS

%%

SRS

3
SR
$e202000%!

SERRRRRK SN

=
255%8

O
S

begose!

5

KRG
95%%et
55
<

9

GRS

o
X
%%
%
<

0
bo%es
oo
X5
0%t



PhysicsAndMathsTutor.com

Leave |
blank

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
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.
)
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.
)
No more doses of the antibiotic are given. At time T hours after the second dose is given,
the total amount of the antibiotic in the bloodstream is 7.5 mg.
b . :
(c) Show that 7T = aln(b + —), where a and b are integers to be determined.
€
(4)
J
28
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Question 9 continued
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