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1 (a) Given that

2log, (x + 3)+log, x = log, (4x + 2)+ %
show that

X +H6x+x—4=0

4)
(b) Given also that —1 is a root of the equation
X6 +x—4=0
(1) use algebra to find the other two roots of the equation.
3)
(i1) Hence solve
2log, (x +3) + log, x = log, (4x+2)+ %
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(Total for Question 1 is 8 marks)
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Figure 3

Figure 3 shows a sketch of the plan view of a platform.

The plan view of the platform consists of a sector DOC of a circle centre O joined to a
sector AOBEA of a different circle, also with centre O.

Given that

* angle AOB = 0.8 radians
* arclength CD=9m

* DA:40=3:5

(a) show that 40 =7.03m to 3 significant figures.

3)
(b) Find the perimeter of the platform, in m, to 3 significant figures.
3)
(c) Find the total area of the platform, giving your answer in m’ to the nearest
whole number.
3)

Q) B &= v
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3. (1) Find the value of

6 x (0.25)
r=1

3)
(i1) A sequence Us Uy, Usy,... 1S defined by
# =
u, -3
u ., == nelN
n+l un -3
(a) Show that this sequence is periodic.
(2)
(b) State the order of this sequence.
(1)

(c) Hence find
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4 The circle C
has centre A(3, 5)
passes through the point B(8, —7)

(a) Find an equation for C.

| @)
The points M and N lie on C such that MN is a chord of C.
Given that MN
lies above the x-axis
is parallel to the x-axis
has length 422
(b) find an equation for the line passing through points M and N,
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o

S. (a) Find the first four terms, in ascending powers of x, of the binomial expansion of

8
(2-5x)°

writing each term in simplest form.

“
(b) Find the range of values of x for which this expansion is valid.
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6. An area of sea floor is being monitored.

The area of the sea floor, Skm®, covered by coral reefs is modelled by the equation

S=pq’
where p and g are constants and ¢ is the number of years after monitoring began.

Given that

log, §=4.5-0.006¢

210

(a) find, according to the model, the area of sea floor covered by coral reefs when 7= 2

@
(b) find a complete equation for the model in the form
S=pq
giving the value of p and the value of ¢ each to 3 significant figures.
)
(c) With reference to the model, interpret the value of the constant g
ey
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7. In this question you must show all stages of your working. The curve C has

equation y=1f(x),x >0

5/
Given that | | Q = 25 jzg‘%
« the point P(2, 842) lies on C
- J32
. K2

k ;
f'(x) = 4% + - where k is a constant
X

£7(x)= 0 atP

(a) find the exact value of k,

(b) find f(x), giving your answer in simplest form.
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8. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
The temperature, T °C, of the air in a room 7 minutes after a heat source is switched off,
is modelled by the equation —
T=10+4e™
where 4 and B are constants.
Given that the temperature of the air in the room at the instant the heat source was
switched off was 18°C,
(a) find the value of 4
@
Given also that, exactly 45 minutes after the heat source was switched off, the
temperature of the air in the room was 16 °C,
(b) find the value of B to 3 significant figures.
3)
Using the values for 4 and B,
(¢) find, according to the model, the rate of change of the temperature of the air in the
room exactly two minutes aﬁer the heat source was switched off.
Give your answer in °Cmin "to 3 significant figures.
(2)
(d) Explain why, according to the model, the temperature of the air in the room cannot
fall to 5°C
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9 Wheat is grown on a farm.
+ Inyear 1, the farm produced 300 tonnes of wheat.
+ Inyear 12, the farm is predicted to produce 4000 tonnes of wheat.

Model 4 assumes that the amount of wheat produced on the farm will increase by the
same amount each year. '

(a) Using model A4, find the amount of wheat produced on the farm in year 4.
Give your answer to the nearest 10 tonnes.

3)

Model B assumes that the amount of wheat produced on the farm will increase by the
'same percentage each year.

(b) Using model B, find the amount of wheat produced on the farm in year 2.
Give your answer to the nearest 10 tonnes.

A3)

(c) Calculate, according to the two models, the difference between the total amounts of
wheat predicted to be produced on the farm from year 1 to year 12 inclusive.
Give your answer to the nearest 10 tonnes.
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2% | Question 9 continued
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10. In this question you must show detailed reasoning.
Solutions relying entirely on calculator technology are not acceptable.
(i) Solve, for 0 < x < 360°, the equation
sinx tanx =5

giving your answers to one decimal place.

(i)

o (x,-3)
Figure 1

Figure 1 shows a sketch of part of the curve with equation
y = Asin(ZQ = %Tj +2

where A is a constant and @ is measured in radians.
The points P, Q and R lie on the curve and are shown in Figure 1.
Given that the y coordinate of P is 7

(a) state the value of 4,

(b) find the exact coordinates of O,

(c) find the value of 4 at R, giving your answer to 3 significant figures.
/__~
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11.
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Figure 2

In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
The graph shown in Figure 2 has equation , -(
grap g q 95 b O

y=a—‘2x—b|

H=F 7
Z
where a and b are positive constants, a > b
(a) Find, giving your answer in terms of ¢ and b,
(i) the coordinates of the maximum point of the graph,
(ii) the coordinates of the point of intersection of the graph with the y-axis,

(iii) the coordinates of the points of intersection of the graph with the x-axis.

On page 24 there is a copy of Figure 2 called Diagram 1.
(b) On Diagram 1, sketch the graph with equation
y= ]xl -1

Given that the graphs y = l x| —land y=a- [ 2x-b | intersect at x=-3 and x =15

(c) find the value of @ and the value of b
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Question 11 continued
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12. In this question you must show detailed reasoning.

Solutions relying entirely on calculator technology are not acceptable.

V A

Figure 2

Figure 2 shows a sketch of the curve with equation

» 1458

1
y—Ex +\/;

The point P is the only stationary point on the curve.

- 74 x>0

(a) Use calculus to show that the x coordinate of P is 9

4
The line / passes through the point P and is parallel to the x-axis.

The region R, shown shaded in Figure 2, is bounded by the curve, the line / and the
line with equation x = 4

(b) Use algebraic integration to find the exact area of R.
(5)
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