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Class:

TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION 2015

MATHEMATICS
EXTENSION 1

General Instructions: Total Marks 70

* Reading Time: 5 minutes. Section I: 10 marks

* Working Time: 2 hours. " Attempt Question 1 — 10.

* Write in black or blue pen. " Answer on the Multiple Choice
answer sheet provided.

" Board approved calculators & templates may be used | - Allow about 15 minutes for this
section.

* A Standard Integral Sheet is provided.
Section II: 60 Marks

* In Question 11 - 14, show all relevant mathematical * Attempt Question 11 - 14
reasoning and/or calculations,

* Marks may not be awarded for careless or badly * Answer on blank paper unless
arranged working. otherwise instructed. Start a new page

for each new question.

* Allow about 1 hours & 45 minutes for
this section.

The answers to all questions are to be returned in separate stapled bundles clearly
labelled Question 11, Question 12, etc. Each question must show your Candidate
Number.



Section 1 (10 marks)

Attempt questions 1 -10. Use the multiple-choice answer sheet provided.

1. Evaluate hm3sm7x
X—0 5X
(A) 3 B) 0 (C)
. X+4
2. For what values of xis " <6?
X_
1 2
(A) 0 0 x (B)
1 2
(C) 0 x (D)

[

3. The interval joining the points A(— 3,2)and B(— 9, y) is divided externally in the ratio 5:3 by the

point P(X,—13). What are the values of x and y?

(A) X==-27, y=22 (B)

(C) X=6, y=12 (D)

4, A circle with centre O has a tangent TU, diameter QT, ZSTU =25° and ZRPS=22°.

What is the size of ZRTQ ?
(A) 22°
(B) 25°
(C) 43°
(D) 47°

X=-18, y=—4

x=27, y=4

5. For the polynomial equation 6—4x+10x* —8x’ =0, the sum of its roots, when divided by the

product of its roots would be:

5 4 1
(A) 3 (B) 3 (C) EY
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6. A particle moves such that when it is x metres from the origin its acceleration is given by
1 . . .
a= —Ee’x. What is its velocity when X =3, given that v=1 whenx=07?

(A) 0.050 ms™  (B) 0.070 ms™  (C) 0.158 ms™ (D) 0.223 ms™

7. Which of the following is the correct expression for j% ?
36-X
(A) cos’ X 4¢
6
(B) cos™ 6x+cC
(C) sin" 2+c
6
(D) sin 6x+C
8. Eden, Toby and four friends arrange themselves at random in a circle. What is the probability
that Eden and Toby are not together?
1 3 119
A —_— B — C — D —
(A) 50 (B) s () s (D) 50
9. If t= tang which of the following expressions is equivalent to 4sin @+ 3cos@+5?
w A2 a0 202 0 ((+d)
1-t? 1-t? 1+t? 1+t
10. An expression for the general solution to the trigonometric equation tan3Xx = —\/5 where n is
any integer is:
(A) in_ﬂ-_z (B) X=n_ﬂ._£
3 9 3 3
© x="Z.Z (D) x= N7 _27
3 3 3 9
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Section Il (60 marks)

Attempt all questions from 11-14. Answer each question on a separate page.
Question 11 (15 marks)

(a) The number of animals in a local farm who will be infested with a virus adheres to the equation

p

n =1C3—"“ where n =the number of animals infested by the virus
+Ce

P = the total number of animals

k = the growth constant
t = the time in months
C = constant

The farmer notices that initially 1 animal out of the animal population of 200 is infested with the
virus. After one month the number of animals infested with the virus increases to 5.

(i) Show that after t months, n =Akt
1+199¢”

(i)  Show that k =1.63 (to 3 significant figures)

(iii) How many animals can the farmer expect to be infested after 3 months.

(®) ) Find i{ 2x +tan_l(§j}
dx (4+X° 2

(ii) ©dx
Hence evaluate ‘[—

0@+ﬁf

(c) A spherical metal ball is being heated such that the volume increases at a rate of

57 mm’/min. At what rate is the surface area increasing when the radius is 3 mm.

e3x
(d) Find an expression for J.l—xdx using the substitution u=1+¢”".
+€

Question 12 (15 marks) Start a new page

(a) A group of 15 students from a local school is selected for training in soccer to represent the
school at grade sport. However only a team of 11 players is to be chosen for the Wednesday
game.

The probability that a player will not be available to play on Wednesday due to injury or other
commitments is 0.14.

(i)  Find the probability that 3 students will not be available for the Wednesday grade sport in
soccer. Answer to 3 decimal places.

(ii)  Write the numerical expression for the probability that the team will be unable to make up
a team of all fit 11 players. You do not have to simplify the answer.
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(b)  Let P(2ap,ap2) and Q(Zaq,aqz) be two points on the parabola x*> =4ay. The secant PQ passes
through the point A(a,O), and the tangents at P and Q meet at R.

(i) Showthat p+qg=2pq.
(i)  Find the coordinates of Rin terms of p and (.
(iii) As Pand Qvary, show that R moves on a straight line.

(iv)  Find the restrictions on the x values of the locus of R.

(c) Use mathematical induction to prove that for all integers n>3,

I

Question 13 (15 marks) Start a new page

(a) (i) Using the auxiliary angle method express 3sin2t+2cos2t in the form rsin(2t +a).

A particle moves horizontally in a straight line so that its position x from a fixed point at time tis
given by:
X=3sin2t+2cos2t -2

Displacement is measured in metres and time in hours.

(ii) Find an equation to represent the acceleration of this particle and prove that it is moving in
simple harmonic motion.

(iii) Given that the particle is at the origin at noon, between what times will
the particle be more than one metre to the right of the origin for the first time (Let the time
at t=0 be noon). Give your times correct to the nearest minute.

(B) " Consider the function y = %cos‘1 (x—1).

(i)  Find the domain and range of the function.
(ii)  Sketch the graph of the function showing clearly the coordinates of the end points.

(iil)

The region in the first quadrant bounded by the curve y :%cosl(x—l) and the coordinate

axes is rotated about the Y axis. Find the volume of the solid of revolution, giving your
answer in simplest exact form.

Th.2X
(c) What is the exact value of the definite integral J-Ssm2 de?
0
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Question 14 (15 marks) Start a new page

(a) In a BMX dirt bike competition the take-off point O for each competitor was located at the top of

the downslope. The angle between the downslope and the horizontal is % The biker takes off

from O with velocity V. m/s atan angle @ to the horizontal, where 0 <8 < % The biker lands

on the downslope at some point Q, a distance D metres from O.

v

The flight path of the biker is given by

N CD:)"‘\‘
w

X=Vtcos® and y= —%gt2 +Vtsin @

where t is the time in seconds after take-off.
(DO NOT PROVE THIS)

O Ay

[ie]

(i)  Show that the Cartesian equation of the flight path of the biker is given by
2

gXx
=Xtan @ —
y 2

Y sec’ 6.

(ii)  Show that
2

D= 4V—c0s 9(\/§c059+sin 9)
g

(iii)  Show that
dD | V?
— =4~ (cos20—+/35in20
deo g ( )

(iv) Show that D has a maximum value and find the value of @ for which this occurs.

(b)) considering the identity (1— x)"(1+ x)' = (1 -~ Xz)n, where nis a positive integer,
show that for integer values of r,

2r
> (-1 "C,"C,,_, =(~1)"C, provided 0 <1 < %n.

k=0

(“) . n n 1 rn n
Hence show that Z(—l)k C.'C, i ZE(_I) C, {1+ C,} for 0 <r< %n

k=0

(iii) 6 < (12 .
Hence evaluate Z(—l) ( Ck)z as a basic numeral.
k=0

END OF THE EXAMINATION
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MATHEMATICS Extension 1 : Question. il .

Suggested Solutions Marks Marker’s Comments
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MATHEMATICS Extension 1 : Question..... r \
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