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1. Solve, for 0 < x < 360°, the equation
2cos2x = 7cosx
giving your solutions to one decimal place.
(Solutions based entirely on graphical or numerical methods are not acceptable.)
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2. A scientist monitored the growth of bacteria on a dish over a 30-day period.
The area, Nmm’, of the dish covered by bacteria, ¢ days after monitoring began, is
modelled by the equation
log,,N = 0.0646¢ + 1.478 0<r<30
(a) Show that this equation may be written in the form
N=ab'
where a and b are constants to be found. Give the value of a to the nearest integer
and give the value of b to 3 significant figures.
C))
(b) Use the model to find the area of the dish covered by bacteria 30 days after monitoring
began. Give your answer, in mm’, to 2 significant figures.
(2)
.
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Figure 1

Figure 1 shows a sketch of a curve with equation y = f(x) where

2x+3
f(x) = = x>+
4x -1 4
(a) Find, in simplest form, f’(x).
“)
(b) Hence find the range of f.
3
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Figure 2
Figure 2 shows a sketch of part of the graph with equation y = f(x) where
fx) =21 — 2|2 — x| x>0 Z
)
. =
(a) Find ff(6) (@)
as
) =
<2
(b) Solve the equation f(x) = 5x -
2 Z
T
Given that the equation f(x) = £, where £ is a constant, has exactly two roots, v
s
=)
(c) state the set of possible values of k. =
2
The graph with equation y = f(x) is transformed onto the graph with equation y = af(x — b)
The vertex of the graph with equation y = af(x — b) is (6, 3).
Given that ¢ and b are constants,
)
O
(d) find the value of a and the value of 5. 2
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5. (a) Show that

sin3x = 3sinx — 4sin’x

C))

10N 0a

(b) Hence find, using algebraic integration,

3.
sindx dx
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Figure 3
Figure 3 shows a sketch of curve C, with equation y = 5¢""' +3
and curve C, with equation y = 10 — x*
The point P lies on C, and has y coordinate 18 %
@)
(a) Find the x coordinate of P, writing your answer in the form Ink, where £ is a constant =2
to be found. _o.|
3 §
—f
The curve C, meets the curve C, at x = a and at x = f, as shown in Figure 3. i
=
-]
(b) Using a suitable interval and a suitable function that should be stated, show that to =
3 decimal places o = 1.134 ;
3 =
3
The iterative equation
x  =-7-5en"
is used to find an approximation to .
Using this iterative formula with x, = -3 8
=
(c) find the value of x, and the value of S, giving each answer to 6 decimal places. 9|
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7. (a) Express cosx + 4sinx inthe form Rcos(x —a) where R > 0 and 0 < a < z
Give the exact value of R and give the value of «, in radians, to 3 decimal places. 8
3 2
o
post|
A scientist is studying the behaviour of seabirds in a colony. :Eo
5
She models the height above sea level, H metres, of one of the birds in the colony by o
the equation E
&
24 7
= 0<7<65 2
1 (1 m
3+ cos| —t |+ 4sin| ¢ »
2 2
where ¢ seconds is the time after it leaves the nest.
Find, according to the model,
(b) the minimum height of the seabird above sea level, giving your answer to the o
nearest cm, (@)
2 s
(c) the value of 7, to 2 decimal places, when H = 10 E
) =g
m
Z
=
L
(Ve
B
=)
m
-
L
O
=
O
poue|
=
s
=
ST
Z
5
v
o
. J

20

— R 0 O A 0
P 6 5 7 5 8 R A 0 2 0 3 2



Mathematics - 2020 - May/Jun - P3 - QP

DO NOT WRITE IN THIS AREA

GradeMax

7’

[
Leave\
blank
Question 7 continued
J
21
I
VD OO0 R Turm over »
P 6 5 7 5 8 R A 0 2 1 3 2



Mathematics - 2020 - May/Jun - P3 - QP
I

7’

Question 7 continued

22

p 6 5 7 5 8 R A 0 2 2 3 2

oSe%e %% %%
K RRIKKKY
PRI




GradeMax

Leave

blank

Question 7 continued

(Total 9 marks) j

Mathematics - 2020 - May/Jun - P3 - QP

VAUV SIHL NI ZLIHM 1ON Od

Turn over »

2 3 3 2

0

A

6 5 7 5 8

P

R



GradeMax

Mathematics - 2020 - May/Jun - P3 - QP
I

( Leave\
blank
8. (i) The curve C has equation y = g(x) where
g(x) = e sec2x “Lax<Z 8
4 4 =
(@)
post|
(a) Find g'(x) =
2
6) =
m
(b) Hence find the x coordinate of the stationary point of C. E
3) T
n
(i1) A different curve has equation E
>
. T
x = In(sin y) O<y<5
Show that
dy _ &
dx f(x)
where f(x) is a function of e* that should be found.
“)
g J
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9. (a) Given that
4 _ 3 _ 2 _ =
x* — x> —10x* + 3x 9Ex2+P+ 0 > .3 2
x?—x—12 x—4 =
o
=]
find the value of the constant P and show that O = 5 E
C)) =
m
The curve C has equation y = g(x), where E
o
n
f—x—10x* +3x -9
g(x):x a a o -3<x<35 xelR ;
x2—x—12 m
>
(b) Find the equation of the tangent to C at the point where x = 2
Give your answer in the form y = mx + ¢, where m and c are constants to be found.
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&
Figure 4 shows a sketch of the curve C. =
The region R, shown shaded in Figure 4, is bounded by C, the y-axis, the x-axis and the 9|
line with equation x =2 s
=
(c) Find the exact area of R, writing your answer in the form a + bIn2, where a and b 1'3
are constants to be found. =
-]
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m
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