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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’f+ 7secfd—-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
(a) Find % in terms of y.
(2)
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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X

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)| > =
160> 3
“4)
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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 the equation

log, ,N=10.35t+2

Use the equation of the model to answer parts (a) to (c).

RRRK

X

(a) Find the initial number of bacteria on the surface.

(0))

o9

(b) Show that the equation of the model can be written in the form

XS

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.
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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

2sin360 = 5sin26

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

(C))
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6. The functions f and g are defined by

21
fx)=6—- —— x=0
2x+3

g(x)=x"+5 xelR
(a) Find gf(2)
(b) Find
(¢) Solve the equation

gg(x) =126
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Figure 3

The curve C has equation y = f(x), where

f(x)=x"V4x +7 x}—%

(a) Show that S
=
o (2x + 3 =)
= e 2xt3) =
Vax +7 :EU
where £ is a constant to be found. E
“4) <
=
The point P, shown in Figure 3, is the minimum turning point on C. R
B
(b) Find the coordinates of P. 2
2 X
(c) Hence find the range of the function g defined by
7
g(x)=—41f(x) x}—Z

2
. ) . 1 3) .. o
The point Q with coordinates | —, = | lies on C. o
28 2
2
(d) Find the coordinates of the point to which Q is mapped when C is transformed to <
the curve with equation =)
; =
y=40f(x——j—8 2
2 T
(2) =
>
o
m
>
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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 7. CUJ
Use the equation of the model to answer parts (a) to (e). g
-]
(a) State the initial heart rate of the horse. =
(1) =2
=
In the long term, the heart rate of the horse approaches L bpm. >
=
(b) State the value of L. X
n
(1) >
The heart rate of the horse reaches its maximum value after 7" minutes. 2
(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
2
S 2
t=5In| ————
1+ 4e*” =
(2) =
m
Using the iteration formula =
g T
t - SIH(—_WJ with tl =10 v
" 1+4e " =
m
(e) (1) 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 2
X +4x - 1 =z
f(x)= x>——= O
) 2x +1 2 =
:
(a) Find f'(x), giving the answer in simplest form. o
3) =
2
The line / is the normal to C at the point P(2, 6) T
n
(b) Show that an equation for / is >
o
16y + 5x = 106 %

3)

(c) Write f(x) in the form A4x + B + 7o 1 where A, B and D are constants.
X

3)
The region R, shown shaded in Figure 5, is bounded by C, / and the x-axis. o
o
(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. 3
=
(Solutions based entirely on calculator technology are not acceptable.) =
5) m
2
-
£
7
>
o
m
>
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