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In this question you must show all stages of your working.
Solutions based entirely on calculator technology are not acceptable.

The surface temperature of the water in a lake during a particular year is modelled by
the equation

s=12- Deosxe - L sinye (1)
2 10

where S is the temperature in degrees Celsius and x is the number of days after the start
of the year.

(a) Use the model to write down the surface temperature of the water in the lake at the
start of the year.

Using the substitution t = tan (%)

(b) show that equation (1) can be rewritten as

_ A+ Bt+C
1000+ 22)

where A, B and C are integers to be determined.
(c) Hence determine, according to the model, the number of days after the start of the

year when the surface temperature of the water in the lake is 10 °C for the second
time that year. Give your answer to the nearest day.

1)

(3)
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Question 1 continued
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Question 1 continued

(Total for Question 1 is 9 marks)
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2. Water is leaking from a hole in the base of a large spherical tank. The depth of water,

H metres, in the tank is modelled by the differential equation
3(5H—H2)dd—i1:—4\/ﬁ 0<H<5

where t is the time in hours after the leak started.
The depth of water in the tank 10 minutes after the leak started was 2m.

Use two applications of the approximation formula

d) =)
dx /, h

to estimate the depth of water in the tank, one hour after the leak started.

(7)
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Question 2 continued
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Question 2 continued

(Total for Question 2 is 7 marks)
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B
Figure 1 shows the parallelepiped ABCDHEFG.
Relative to a fixed origin O, the points A, B, D and E have coordinates (3, 2, 7),
4, 4, 3), (4, 1, t) and (t, —1, 10) respectively, where t is a constant.
. . . . % %
(a) Determine, in simplest form in terms of t, ABXAD
©)
Given that the volume of the parallelepiped is 9
(b) determine the possible values of t.
(6)
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Question 3 continued
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Question 3 continued

(Total for Question 3 is 9 marks)
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In this question you must show all stages of your working.
Solutions based on calculator technology are not acceptable.

Determine the values of x for which

giving your answer in set notation.

(6)
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Question 4 continued
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Question 4 continued

(Total for Question 4 is 6 marks)
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5. The parabola C has equation y* = 16x
The point P (4t*, 8t) lies on C.

(a) Show that an equation for the tangent to C at P is

yt —x = 4t

©)

The line | passes through the origin and is perpendicular to the tangent to C at P.

The line | and the tangent to C at P intersect at the point Q.

(b) Determine, in simplest form in terms of t, the coordinates of Q.
®3)

(c) Hence show that, as t varies, the point Q lies on the curve with equation

A 3
where A and B are integers to be determined.
®3)
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a4 )
Question 5 continued
(Total for Question 5 is 9 marks)
TOTAL FOR FURTHER PURE MATHEMATICS 1 IS 40 MARKS
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