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1 (i) Write

12cos 8+ 5sin 6

in the form Rcos (6 — a), where R is a positive integer and 0 < a < %
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The depth d (m) of water in a reservoir at time ¢ (hours) can be modelled by
the equation

d=12cost+ 5sint+ 20

(i) Find the minimum depth of water in the reservoir. [2]

[Turn over
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2 The functions f and g are defined as:
flx) =2x> -4 x>0

g(x) =secx —%<x<%

(i) Find the inverse function f ~!(x) and state its domain. [4]
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(ii) On the axes below sketch the graph of y = g(x). [2]

Y

(iii) State the range of the function g(x). [1]
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3  The points A, B and C have position vectors

_ 2 N 4 . -3
OA=|1 OB=1{-2 oC=1| 2
3 5 7

() Find BA 2]
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(ii) Find the angle ABC. [5]
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The value V' of a car decreases at a rate proportional to V.

(i) Model this by a differential equation. [2]

After 2 years a car, with an initial value of £25 000, has a value of £15000

(ii) Find the value of the car after 5 years. [9]
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5  Fig. 1 below shows a sketch of part of the curve y = x* In3x

ya
40
20
T T T T T
1 2 3 4 5 *
Fig. 1

A sail for a boat can be modelled by the area between the curve y = x? In3x,
the x-axis and the linesx =1 and x =4

Find the area of the sail. [8]
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6 A curve is defined by the parametric equations
x=2+3sinf and y=sinf—cosb

(i) Find ?1%: in terms of 6. [4]
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2
(i) Find % in terms of 6. [4]
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(iii) Hence find and classify the stationary point (x, y) in the range 0 <0 <= [4]
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7 (a) Solve

for-n<x<mn [5]
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(b) Prove the identity

cos 0 +sin 0 =sec 20+ tan 20

cos @ —sin 6 [6]
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8 Use the substitution # = sin x to find

j 3cosx sin?x
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THIS IS THE END OF THE QUESTION PAPER
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