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General Instructions:

Marks for each question are indicated
on the question.

Approved calculators may be used
All necessary working shouid be
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Begin each question ont 2 new page
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Section 1  Multiple Choice-

Questions 1-6
6 Marks

Section I  Questions 7-12

]

60 Marks .

R

QUESTION 1
O is the centre. Diagram Is not to scale.

What fs the slze of x in degrees?

A. 110 B. 120 C. 130 D. 149

- QUESTION 2

0 is the centre. Diagram Is not to scale.

What is the size of x In degrees?

QUESTION 3

Dlagram is not to scale. What Is the length of x in units?

A B B. 6.25 C. 65 D. 6.75

QUESTION 4

Which of the following Is not a possible

function for this curve? LY

A y=cos2x .
B.y=5in2(x—i—n) _\

& (@

(0%

)

[ y=sin(2x+§) ~14

D. y=—c652(x—§)




@JEST:ON 5

Far which values of x Is the curve y = x5 — 3x? both concave up and decreasing?
A x>1 B.1<x<2 COo<x<2 D.O<x<1
QUESTION 6 \

‘The graph of a derivative functlion [s shown.

At which x value on the original curve y = f(x)

]
]
1
will a horlzontal point of inflexion eccur? i 8 C
A
A x=4
B.x=2§8
Cx=C
D.x=D

QUESTION 7 {10 marks) Start a new page.
a) Write the exact value of sec%
b} i} Differentiate x(2x + 1)3
ii) Find the equation of the tangent to the curve y = x(2x + 133 atthe point
where x. = ~1. 7
c) Differentiate tan(sinZx)
d) Solve 3cos?x = cosx for 0 < x = 2r, Give solutlons correctto 2 decimal places

where necassary.
. x4l
e) Find [ - dx
QUESTION 8 (30 marks) Start a new page.
a} Find {(mx —k)*dx

b) The curve y = ax? + by has a gradlent of 6 at {2,0). Find the values of a and b,

¢) The area of the shaded segment is 100 cm? and ’,
subtends an angle of 5?" radians at the centre.

Find the radius, correct to 1 decimal place.

AN

d) Giventhecurve y=1-2 Fos"si, x in radians.
1} ‘Flnd the perlod of this curve.
il) Find x intercepts for one period, x 2 0,

fii} Sketch the curve for ene period, x = 0. Show x and ¥ Intercepts,

QUESTION 9 (10 marks) Start a2 new page,
a) Using a neat diagram and a ruler, find an approximate solution to the equation
X=X
sin z= 1 3
~3x
b} Forthe curve y = Py
1) What [s the equation of the vertical asymptote?
li} Find the statlonary point and determine Its nature,
ili) Examine the behaviour of the curve as x — teo
v} Neatly sketch the curve. Use a rufer and show relevant features.

v} Indicate, with an arrow, the lacation of a point of Inflexlon on the curve,

Do not find its coordinates.

QUESTION 10 {11 marks) Start a new page.
a} Evaluate j'_oﬁ xV16 — x? dx, using the substitution 1 = 16 —~ x?

b} Find the shaded area: +Y |
! :

/ ‘j:fo ’.‘7!}’
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c) Consider the largest cylinder with height h units and radius r units that can fit inside a sphere i) Neatly redrav the diagram Into your answer bookiet.

of fixed radius a units. 1} If 2DAC = x degrees, find the size of £BAC In
terms of x. Give reasons.

bj The curve shows a function y = f(x).

44
1
1
! i
« I ]
i R £ 1 5k
. ] P 8) : T
i} Show that the cylinderhas volume ¥V = Z(‘iazh — k3. 2 1
i
B . dmad o
ii} Prove that the maximum volume of the eylinder is vy H 3
Neatly sketch a possible curve for y = £"(x).
QUESTION 11 {10 marks) Start anew page. Show corresponding positions P te T an your graph.
a} Use Mathematical Induction to prove that 97 — 5% Is always divisible by 4, for all positive 3
Integers . c.) The shaded area belcw s rotated about the x axis,
b} i) Onthe same axes, sketch the curves y = x? and x = ¥2, Show points of intersectfon, 1 4 N % = f:l—m x
il} Find the magnitude of the area bounded by the two curves. 3
¢) The area between ¥ = 1 — x? and the coordinate axes Is rotated about the y axis. 3

Find the volume of the generated solid.

° %

QUESTION 12 (9 marks) Start a new page.

a) A, B, C, D are points on the circle, cantre O, Use Simpson's Rule and five function values to estimate the volume of the generated

AB=CD solld. Give your answer carrect to one decimal place.

END OF EXAM
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