Caringbah High School

2015

Trial HSC Examination

‘Mathematics Extension |

General Instructions

* Reading time - 5 minutes

+ Working time — 2 hours

+ Write using black or blue pen
(Black pen is preferred)

» Board-approved calculators
may beused .

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

paper

* In Questions 1115, show
relevant mathematical
reasoning and/or calculations

Total marks — 70

Section Il Pages 2 — 4

10 marks .

» Atternpt Questions 1-10

» Allow about 15 minutes for this
section

Pages 5 — 10

60 marks

» Attempt Questions 11-14
» Allow about I hour and 45
minutes for this section
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STANDARD INTEGRALS
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NOTE: Inx=log, x, x>0
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Question 1 - 10 (1 mark each) Answer on page provided.

@Ay  The exact valug of tani{;w is!

A B (i) 0 2B D) 2-43

2) The polynomial p{x}=2x"—x"—6x+k has a factor (x+2). What is the value of k?

A) 8 B) 0 C) -24 Dy 32

3 ABis atangentat A

‘Which of the following is true?

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

C)  AR'=RBCCD DY  AB*=BCAD

4

5)
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The diagram shows the graph of a function. Which function does the graph represent?

A)  y=2cos”(2x) B)  y=2sin7(2x)

D} y=2cos” (-;i]

Given the paramefric equations x =2(@—sing) and y=2{1—cos@) which of the following

C =2sin™ i)
) y=2sin (2

represent gl interms of & 7
x

2sin@ | 1—cos8

A B

. ) 7 -cos@ ) sin@

sinéd sing
Rl L D

9 i-cosd : ) 1+cosd

[x+2]
lim =
x=f ]y




n

8)

9

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

A8 B) 8 c) 2 2) -
Using the substitution x=1-4" then f rdr
Jl-x
A) —ZIl—uzdtt B) _42“'!‘1“1 du
C) lJ‘u]—ldu D) lflr-ui du
2 2

A(L,-3)and B(x,y)are 2 points, P(—1,~1} divides these points Aand B extemnally in the

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

A (-2-9) B)  (2,-4) ) [%;lj Dy (-2.4)

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

A 3 B)%

o -3 my -4

END OF MULTIPLE CHOICE QUESTIONS
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Section I¥

60 marks
Attempt al! questions 11-14Allow about 1 hour and 45 minutes for this section

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

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

Questlon 11 (15 marks) Start a NEW booldet, Marks
1
a}  Find i% if y=In(e" +1) 2
ax
- B
B) ) Showthat 1" _an?y A 2 -
I+cos2x
. X
_ii) Hence find the value of tan 22; in simplest exact form 2
c}
i
XY is the dianieter in the chicle. 3

Given that ZP XY =35%and ZPQY =25°,
Find the size of ZYPR giving reasons,

Question 11.continues on the next page
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Question Ilcontinued,
d) Plx)=x* +3x" +6x-5

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

if}) Use one application of Newton’s method with a starting value of
x=10.5 to find an approximation for «.

Answer to 2 decimal ptaces.

€) Find the exact value of

End of Question 11

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

a)

b)

£)

d)

sin 2x+{anx

Find lim
x-30 4x

Marks

Use the substifution » = tan™ x to evaluate the following .Leave your answer in exact form

1 -1
tan " x
[l
Dl+x‘

1

Te3e™ is defined forallreal x and &" >0
e .

The function j'(x) =

i Sketch the curve y = f (A) wark in any asymptotes, x, y intercepis
i) Explain why an inverse funcifon exists for  y= f(x)
ye ()

i) Fird the inverse funetion

The volume, ¥ of a spherical balloon of radius » min is increasing at a constant rate

of 400mm’ per second.

i) Find . in terms of
dt
ii) Find the rate of increase of the surface area § of the balicon when the radius
is 25mm

End of Question 12,

3

[
1
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Question 13 (15 marks) Start a NEW booklet.

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

domain and range. -

if) The region in the first quadrant in the above graph is rofated about the » axis.

2

Q) Show that »* =%cos

e

5 Find the volume of the solid formed (Answer in terms of )

5 Find I 25> 84x’+2 dx

c) The acceleration of a particle moving in a straight line is given by ¥=-—2e™ where

X is the displacement from the origin, Initially the ohject is at the origin with

veloeity (v) 2ms™

=X

i) Provethat F=2e?
i) What happens tc v as x increases without bound 7

d) Use Mathematical Indietion to show that cos(x+n)=(~1)" cosx for 2ll positive

integers n2l

End of Question 13.
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Question 14 {15 marks) Stgrt a NEW booklet. Marks

a)

The acceleration ¥ m/s® at fime, ¢ seconds, of a particle moving in a siraight Jline
B £ 8!

is given by

¥=—Acos2~Bsin2(
The particle is at a distance of x mefres from the origin at time 7 and initially
it is at x =1 with a velocity of 4m/s

i) Show that ¥ =-4x

if) Show that the position of the particle after % seconds is 2 metres fo the right 2

of the origin and the magnitude of its velocity is 2m/s at this time,

iy  Isthe speed of the particle increasing or decreasing when ¢ =% . 2

Justify your answer.
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-Question 14 continued. Marks
Y
b)
A bafman hits-a cricket ball which leaves the bat [ metre above the ground with an
initial speed of 30ms™ at an angle of 5* in a downward direetion, The equations of
motion for the ball are ¥=0 and j=-10
i} Taking the origin to be the point where the ball leaves the bat, prove by using 4
calcutus that the ball has co-ordinaies at time  given by
x=30tcos5° and
y=~30¢5in 5% ~ 52
i} Find the time which elapses for the ball to strike the ground. (3dp) 2.
2

_ 1ii) Calculate the angle at which the ball strikes the ground. (nearest degree)

END OF EXAM
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