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General Instructions

* Reading time — 5 minutes

e Working time — 2 hours

» Write using black or blue pen
(Black pen 1s preferred)

* Board-approved calculators
may be used

* A table of standard integrals is
provided at the back of this

paper

» In Questions 11-15, show
relevant mathematical
reasoning and/or calculations

-Xtension |

Total marks — 70

Section I| Pages 2 — 4
10 marks
 Attempt Questions 1-10
* Allow about 15 minutes for this
section

| Section I Pages 5~ 10
60 marks

* Attempt Questions 11-14
* Allow about 1 hour and 45

minutes for this section
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Question 1 - 10 (1 mark each) Answer on page provided.

1} The exact value of tan % 1s:
1 2
A By (+3-1 C) 2443 D) 2-43
N (3-1) :
2) The polynomial p(x)=2x’—x*—6x+k hasa factor (x+2). What is the value of % ?
A) 8 By 0 C) -24 D) 32
3) AR is a tangent at A4

Which of the following is true?

A}  AB=BC.BD B)  AB=BC.CD

C) AB*=BC.CD D) AB*=BC.BD
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4) The diagram shows the graph of a function. Which function does the graph represent?

T2+

5%

A)  y=2cos" (2x)

C =2sin™ i}
) y=2sin (2

5) Given the parametric equations x=2(6-sin#) and y =2(1-cos@) which of the following

represent & in terms of & 7
dx
9
A) 2sin@
2—cosd
0) sin &
1-cosd

c4- 2
6) Hm[l+_}m
X0 1...x

A 1 By -l

-T2 4

B) y=2sin"" (2x)

D =2cos| =
) y=2cos [2)

B) 1—‘0056’
sin@
D) sin &
1+coséd
O) 2 D) -2

[¥5]



7)

8)

9)

10)
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A particle is moving in simple harmonic motion and the acceleration is given by
¥=—-4x+8. The centre of the motion is:

A) -8 B) 8§ c 2 D)y -2

Using the substitution x=1-1" then J ;v dx _
-x
A) _2.[1 ~u'du B) —ZJ uw—1du
10y’ }-Juz -1 du D) lJ‘l_uz dut
5 i .

A(1,-3)and B(x,y)are 2 points, P(—1,-1) divides these points 4and B externally in the

ratio (2,3). The co-ordinates of B are:

y = f{x) is a linear function with slope %, the slope of y=f"'(x) is
3

C) -3 D) .

END OF MULTIPLE CHOICE QUESTIONS
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Section II

60 marks
Attempt all questions 11—14Allow about 1 hour and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 11-14, your responses should include relevant mathematical reasoning
and/or calculations.

Question 11 (15 marks) Start a NEW booklet. Marks
a)  Find % if y=In(e* +1) 2
— 2y .
b) 1) Show that 1=cos2x =tan” x 2
1+cos2x
1 g
i) Hence find the value of tan 22; in simplest exact form 2
¢)
Q
=
Y

LS )

XY is the diameter in the circle.

R Given that ZP XY =35%and LPQY =25°,
Find the size of £ZYPR giving reasons.

Question 11.continues on the next page
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Question 1Icontinued.

d)  P(x)=x+3x"+6x-5

1) Show that the equation P(x) = () has aroot & suchthat 0 <a <1

i} Use one application of Newton’s method with a starting value of
x=0.5 to find an approximation for & .

Answer to 2 decimal places.

e) Find the exact value of

End of Question 11

Marks
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Question 12 (15 marks) Start a NEW booklet, Marks

sin Zx +tan x

a) Find lim 2
530 4y
b) Use the substitution # = tan™ x to evaluate the following .Leave your answer in exact form
3
1 -
tan” x
B dx
o 1+x°
) 1 . _
c) The function f(x)}= TS is defined for all real x and ¢ >0
+3e

1) Sketch the curve y = f (.1) mark in any asymptotes, x, y intercepts 3

ii) Explain why an inverse function exists for  y= ' (x) 1

iii)  Find the inverse function y=7"(x) 2
d) The volume, ¥ of a spherical balloon of radius » mm is increasing at a constant rate

of 400mm” per second.

) . odr,

i) Find — in terms of » 2

dt
ii) Find the rate of increase of the surface area S of the balloon when the radius 2

1$ 25mm

End of Question 12.
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Question 13 (15 marks) Start a NEW booklet. Marks

N

a) 1) Sketch the graph of y =2cos™ 2x, show any intercepts with axes, and the

domain and range.

1) The region in the first quadrant in the above graph is rotated about the y axis.
a1 2 )
o) Show that x° = —cos” = 1
4 2
6) Find the volume of the solid formed (Answer in terms of 7) 3
2 _4x+2
b)  Find PI e’ Tdx 2
c) The acceleration of a particle moving in a straight line is given by ¥ =—2¢™ where

x 1s the displacement from the origin. Initially the object is at the origin with

velocity (v) 2ms™

-y

1) Provethat V =2e¢? 2
i1) What happens to v as x increases without bound ? 1
d) Use Mathematical Induction to show that cos (x + mr) = (—1)" cosx for all positive 4

integers n=1

End of Question 13.
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Question 14 (15 marks) Start a NEW booklet. Marks
a) The acceleration ¥ m/s” at time,  seconds, of a particle moving in a straight line
is given by

¥=-4cos2f—8sin 2¢
The particle 1s at a distance of x metres from the origin at time 7 and initially
itis at x =1 with a velocity of 4m/s

i) Show that X =—4x 3

11) Show that the position of the particle after " seconds is 2 metres to the right 2

of the origin and the magnitude of its velocity is 2my/s at this time.

111} Is the speed of the particle increasing or decreasing when ¢ = e 2

Justify your answer.
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Question 14 continued. Marks

y

b)
A batman hits a cricket ball which leaves the bat 1 metre above the ground with an

initial speed of 30ms™ at an angle of 5° in a downward direction. The equations of

motion for the ball are X =0 and j = ~10

i) Taking the origin to be the point where the ball leaves the bat, prove by using 4
calculus that the ball has co-ordinates at time ¢ given by

x=30tcos5’ and

y = =30¢sin 5° - 5¢°

ii) Find the time which elapses for the ball to strike the ground. (3dp) 2

111) Calculate the angle at which the ball strikes the ground. (nearest degree) 2

END OF EXAM

10
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Candidate Name/Number:

Moultiple choice answer page. Fill in either A, B, C or D for questions 1-10.

This page must be handed in with your answer booklets
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