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1. Given that

4x3 — 6x2 —18x + 20 c
ax _
x* =4 x =2

find the values of the constants a, b and c.
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Question 1 continued
Q1
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2. (i)
2x = 1)} 2
=2 x#-=
(3x-2) 3 o
o
o dy . o %
(a) Find — writing your answer as a single fraction in simplest form. =3
dr =
@ 5
o |
. dy i
(b) Hence find the set of values of x for which a >0 >
-
(2) £
w
(i) Given e
ITY
>
y=In(l+cos2x)  x#(2n+ 1)? ne
show that % = Ctanx, where C is a constant to be determined.
-
(You may assume the double angle formulae.) & 5
“) e
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Question 2 continued
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Q2
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3. (a) Write cos® — 8sinf in the form Rcos(€ + a), 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
The temperature of a cellar is modelled by the equation
15¢)° — 8sin(15¢)°
F(r) = 13 + Sos(150)° — 8sind50) 0< <24
10
where f(7) is the temperature of the cellar in degrees Celsius and ¢ is the time measured in
hours after midnight.
Find, according to the model,
(b) the maximum temperature of the cellar, giving your answer to 2 decimal places
(2)
(c) the times, after midnight, when the temperature of the cellar is 12.5°C
(Solutions based entirely on graphical or numerical methods are not acceptable.)
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Question 3 continued
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Q3
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4. The function f is defined by
f:xl—)ﬂ xeR,x#2
x—
(a) Find ff(x), giving your answer in its simplest form.
3)
The function g is defined by
g:x>Inx, xeR x>e¢?
(b) Solve the equation
fg(a) = g(a)
“)
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5. Given that a is a positive constant and
f(x):|3x—a , xeR
(a) sketch the graph with equation y = f(x), showing the coordinates of the points where
the graph cuts or meets the coordinate axes.
(2)
. . . . 1
Given that x = 4 is a solution to the equation | 3x — a| = Ex +2
(b) find the two possible values of a.
3)
For one of the values of a, x = 4 is the smaller of the two solutions. For this value of a,
(c) find the value of the larger solution.
(2)
14
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Question 5 continued
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Figure 1
Figure 1 shows a sketch of part of the curve with equation y = f(x), where
fx)=(x*-x-12)In(x+3), xeRx>-3

(a) Find f'(x).

(2)
The curve has a minimum turning point at 4.
(b) Show that the x coordinate of 4 is a solution of the equation
L In(x+3)+4
2In(x +3) +1
3

(c) Use the iteration formula

In(x +3)+4
X =
" 2In(x, +3)+1

with x, = 1 to find the values of x, x, and x, giving your answers to 3 decimal places.

(&)

A different curve with equation y = 2f(x) + k, where £ is a constant, passes through the
origin.

(d) Find the exact value of k.
2)
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7.

(a) Given —90° < 4 < 90°, prove that
2cos(4 — 30°) secA = tand + k

where k is a constant to be determined.

3
(b) Hence or otherwise, solve, for —90° < x < 90°, the equation
2cos(x —30°) = secx

(Solutions based entirely on graphical or numerical methods are not acceptable.)
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Question 7 continued
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8. A study is being carried out on two colonies of ants.
The number of ants N, in colony 4, ¢ years after the start of the study, is modelled by the
equation
N, =3000 + 600e"'* teR,t>0
Using the model,
(a) find the time taken, from the start of the study, for the number of ants in colony 4 to
double. Give your answer, in years, to 2 decimal places.
(6))
dn, .

(b) Show that O =pN, + q, where p and g are constants to be determined.

3
The number of ants N, in colony B, ¢ years after the start of the study, is modelled by the
equation

N, =2900+ Ce teR,t>0
where C and k are positive constants.
According to this model, there will be 3100 ants in colony B one year after the start of the
study and 3400 ants in colony B two years after the start of the study.
: 5
(¢) (i) Show that k£ = ln(a)
(i) Find the value of C.
(C))
26
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Question 8 continued
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9. The curve C has equation
1 3w
x=——  0<y<—
1+ coty 4
(a) Show that
;ﬂ =2x*-2x+1
Ly
)
: : : 1) ..
The point 4 with y coordinate arctan (3) lies on C.
(b) Find the x coordinate of A4.
1)
. dy
(c) Find the value of ar at A.
(2)
30
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Question 9 continued

(Total 8 marks)
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