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Teacher:

CHERRYBROOK TECHNOLOGY HIGH SCHOOL

2012 AP4

YEAR 12 TRIAL HSC EXAMINATION

MATHEMATICS EXTENSION 1

Time allowed - 2 HOURS
(Plus & minutes reading time)

Directions to candidates
> Attempt all questions

> Approved ca:culators may be used.

> Standard Integral Tables are provided at the back of this paper.

> Write your name and class in the space provided at the top of this question paper,
Section | - TOTAL VARKS 10

> To be answered on the removable answer grid at the back of the exam paper.

> Allow about |5 minutes for this section.

Section Il - TOTAL MARKS 60

> All answers to be completed on the writing paper provided. Each question is to be
commenced on a new page clearly marked Question 11, Question 12, etc on the top of
the page. Wtite your name and class at the top of each page.

> All necessan' working should be shown in every question. Full marks may not be
awarded for careless or badly arranged work.

> Allow about | hour and 45 minutes for this section.
YOUR ANSWERS WILL BE COLLECTED IN ONE BUNDLE. THE MULTIPLE CHOICE

SECTION | ON TOP AND THEN WRITTEN ANSWERS TO SECTION Il AND THEN
THE QUESTION PAPER.



SECTION I 10 MARKS

INSTRUCTIONS

Attempt all questions

Allow abcut 15 minutes for this section

Section I ¢nswers are to be completed on the multiple-choice answer sheet attached to the
back of this question papet.

»
3
»
> Select the alternative A, B, C or D that best answers the question

1. What is thie acute angle between the lines y =2x—-1 and x-3y+6=07?
(A) 18"
B) 459
(€  63¢
@)  82¢

2. Let &, f and 7y be the roots of x*—x* +ex +12=0. It is known that two roots are equal
in magnitude but opposite in sign. What is the value of ¢?

(A) 12
®) 23
© 243
O 12

3. P(x) = X +4x® — 5x + 4 divided by x — 2, expressed in the form of P(x) = Q(x).A(x) + R(x) is

(A PEi=(x-2)x*+2x—-1)+2
B)  PEi=(x-2)( +6x—-17)-30
(C) P =(x-2)x*+6x+7)+18
D) P =(x=2)(x*+2x—9)— 14

4, The curve 3 = sin x is rotated about the x-axis fromx =0 to x = Z . Find the volume of the

solid formed.

&) Zr-1) units®

4

T z .. 3
(B) —*4— units
(C) —723 mits’
(D) % units’
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5. If the velocity v of a particle moving on the x-axis is given by

; v ==3x +20x+7
Which of the following expresses its acceleration in terms of x?

A)  x= -—3(x - 3%]
B)  x=-3(x-2)
©  x=-3(-3)

@  x=-2x-2)

6. Find the sum of the coefficients of (1 -+ x)'®
(A) 131072
(B) 65536
(¢ 17
D) 32768
se’
7. Evaluate |
-2 x lll 2
(A) In2
1
B e
®) In2
(C) _i
2e?
1
D -
D) 7

8. Itis known that I; f(x)dx =6. Hence, the value of J; fI(x=3)+2]dx is
(A) 8

(B) 18
(C) 14
D) 16
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9. If ? =0.1(N -100) and N = 300 when 7= 0, which of the following is true ?
2 _

(A)  N=200+ 100"
(B)  N=300-+100e™"
(C) N=100+ 200e™"
(D) N=100+ 300e*"

10 It (I—i-x)n:— ST R PP g P Y G I n x"
. =lo ) 2 N N
then the expression o ) R g FO "=
1 2 3 n

@ 0

B) a2
© 1
o 2

END OF SECTION 1

.. . . __ . .} _ _ _ . . _ . . __ .|
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SECTIONTI 60 MARKS

INSTRUCTIONS

> Answer all questions on the writing paper provided
> Allow abotit 1 hour and 45 minutes for this section
> Begin eachquestion on a new page.

> Show all necessary working.

Question 11 (15 marks) BEGIN A NEW PAGE Marks

(a) A particle raoves in a straight line and its position x melres at time £ seconds
is given by !

x = 24 sind + /3 cos 4t.

(i) By first expressing sin4¢ + V3 cos4s in the form of Rsin {4t + o), prove that

1t is undergoing simple harmonic motion. 4
{ify  Find the equilibrium position and the amplitude of the motion. 1

(iii)  Find the maximum speed of the particle. 1

(b) A parachutist, P, jumps out of a plane at height 4(2) metres above the ground and
by the time , he reaches 3000 m, he is falling at a constant rate of 5.5 m/s.
Point Q is on horizontal ground directly below him. An observer at T is 100 m
from Q and the angle of elevation from this point to the parachutist is 9¢#) radians.

p
h
4 ]
T 100m ©
@)  Showthat 2 - 100 1
de cos” &
(i)  Show that the rate of decrease of the angle of elevation when 4 = 2000 m 3
is 0.00C137 rad/s.
() Use the substitution # = tan & to find the exact value of this integral 2
_ Ey
j 3 sec” 4 46,
7 tand
6
(d)  Find all valves of x for which s 2x-1 3
_ X

T
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Question 12 (15 marks) ~ BEGIN A NEW PAGE

(a)

(b)

(©)

(d)

(e)

Differentiah} [1-+ cos’l(':‘x)]3 with respect to x.

Write downithe general solution of \/5 tanfd—-1=0.
Leave your answer in exact radian form.

(i) Rewri‘-i;e - 3-x?-4x inthe form 5% - (x + a)? where a and b are integers.

dx

1}-3—)52-4)6.

Consider the fimction ) = sin ™ (x - 1).

(1) Hence, or otherwise, evaluate j

(i) State thz domain and range of y = f{x).
(ii) Draw the graph of y = f{x).

(iii) The area bounded by the curve y = f{x) , the y-axis and the line y = -]23
is rotateﬂ about the y- axis. Find the volume of the solid formed.

Consider the: parabola 4ay = x? where the focal length is a, (@ > 0), and the
tangents at P (2ap,ap®) and Q (2aq, ag®) intersect at the point T.
Let S (0,a) e the focus of the parabola.

(1) Find the coordinates of T.
(You may assume that the equation of the tangent at P is y = px — ap?)

ii) Show that the length SP = a(p® + 1
g

(iii) Suppose P and Q move on the parabola in such a way that
SP + 803 = 4a. Show that T is constrained to move on a parabola.

A

\k S(0,a)e

Q (2a4, aq’) P (2ap,ap’)

\

v
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Question 13 (1S marks)  BEGIN A NEW PAGE Marks

(a) A particle is projected from the top of'a cliff 200m high. The horizontal and vertical
components of the velocity whent = ( are 20\/3_ m/s and 30m/s respectively.

(i) Deternline the parametric equations of the path of the stone after ¢ seconds.
(take g;r=10m/s2) 2

(i1) Find w;hen the particle hits the ground. 2
(iii) Find the velocity and the angle of impact of the particle when it hits the ground, 3
: .2
(b) Evaluate iy {48;?{] 1
{—0 t

(c)  The equation 2 cos® @ - cos’@ + cos € - 1 =0 has solutions cos a, cos b and

cos ¢. Provethat seca+ sec b +sece=1. 2

) YA

B(2,1)

" The points .1(6, 5) and B(2, 1) are 3 units and 1 unit respectively from the line /
and are on cpposite sides of /, as shown in the diagram.

Find the cocrdinates of the point P, where the interval 4B crosses the line /. 3
(e) Two unequal circles intersect at 4 and B. The line RS is a tangent to the

smaller circie at T. The lines 74 and TB meet the larger circle at C and D
respectively. Prove that RS || CD. 2
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Question 14 (15 marks) ~ BEGIN A NEW PAGE Marks

sin A

a) (i) Prove that t + h) - tanx = . 2

{a) (i) Provetha | an (x ) x cos(r + 1) 05 3
(i) Hence, find the derivative of fan x from first principles. 1

1 2n 1 2n
(b) (i) Show that (1 +x ) [1 — —j = (x——} . 1
x x
(ii) Hence, by “fsquating the constant terms, deduce that

(QFTCO)Z N (Zi’tcl)z + (21’162)2 L+ (2?162}1)2 - (_ 1)-’? 2n Cn ) 2
(¢) (i) Show thatthe equation 2x* —3x" +0.999 =0 has a root near x=1. 1

(ii) Explain why Newton’s method fails if the first approximation taken for

3 2 . 2
2x"=3x"+0999=0 is x=1.
(ii1) Using x=1.5 find, by one application of Newton’s method, a better 2
approximation of the root of the equation 2x* —3x* +0.999=0.
(d) Prove by mathematical induction, 3 sin(2j - 1)x = —1—_—0—,{332—-”—{ 4
j=1 2sinx

Hint : You may find sin ( 2k + 1) x = sin ( 2kx + x ) useful.

END OF THE PAPER

e ]
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