. ' Name:

Class:

TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION 2019

"MATHEMATICS

General Instructions: Total Marks 100
Reading Time: 5 minutes. Section I 10 marks
Working Time: 3 hours. *  Attempt Question 1 — 10.
*  Write in black pen. * Answer on the Multiple Choice answer
sheet provided.
Board approved calculators & templates may be used * Allow about 15 minutes for this section.

A Reference Sheet is provided.

Section II: 90 Marks

In Question 11 - 16, show all relevant mathematijcal * Attempt Question 11 - 16
reasoning and/or calculations.

Marks may not be awarded for careless or badly arranged | ©  Answer on lined paper provided. Start a
working. new sheet for each new question.

Allow about 2 hours & 45 minutes for
this section.

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



Section I

Attempt Question 1 - 10 (1 mark each)

Allow approximately 15 minutes for this section.

The graphof y = ™% is;

Monotonically increasing

Neither monotonically increasing nor

. monotonically decreasing

Multiple Choice (10 marks)

B. Monotonically decreasing

D. Cannot be determined

What is the 6" term of the series 10 — 15 + 22.5 — 33.75 ...

—75.9375 B. 75.9375

Evaluate f_zz 4x3 — 4x dx:

3+2
3—/2

—5is equivalent to:

—21(2+v2) 2(23+3v2)
7 ) 7

¥y — axis B. x=—-4
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C. —113.90625 D. 113.90625

c. 16 D. 24

c 6(5v2—8) 5 6(v2—4)
: 7 ' 7

. The axis of symmetry for the parabolay = —x2 + 8x + 3 is:



6. John has 10 marbles in a bag, 3 of which are green and the rest are yellow. He randomly draws 1 out of
the bag, notes its colour and then puts it back before drawing another out of the bag. What is the
probability that both marbles drawn are the same colour?

A. 042 B. 0.58 C. 0.7 D. 3

7. The parabola with vertex (—%, 0), focal length %, and exists only on the negative side of the y-axis is

given by:
A yr=2(x+d) B y2=-2(x+3)
c =204 D. x2=-2(y+3)

8. The quadrilateral formed by (1,2),(3,3),(1,7), (-1, 3) is: {Give the most specific answer)
A. Parallelogram B. Rhombus

C. Sqguare D. Kite

9. For what values of m will the geometric series 1 + 2m? + 4m* + --- have a limiting sum?

I~
s
NR
y
=

10. suppose that the point P (a, f(a)) lies on the curve y = f(x). If f'(a) = 0 and f"(a) > 0, which of
the following statements describes the point P on the graph of y = f(x)?

A. P isa maximum turning point B. P isa horizontal point of inflexion
C. Pisa minimum turning point D. P isa point of inflexion
End of Section I
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* Section I1 Total Marks is 90

Attempt Questions 11 — 16.
Allow approximately 2 hours & 45 minutes for this section.

Aunswer all questions, starting each new question on a new sheet of paper with your student ID
number in the top right hand corner and the question number on the left hand side of your paper.

All necessary working must be shown in each and every question.

Question 11 (15 marks)

a) Find the derivative of:

i (®+9x-3)3

x
x241

ii. (Simplify your answer)

i, x*x+1 (Simplify your answer fully over one denominator)
b) 1t f(x) = Vx, show that f'(x) = ziﬁ using first principles.

c) A remote-controlled toy car travels in a straight line from an origin according to the equation
x = (t — 7)(t — 2) where x is in metres and ¢t is in seconds.
i.  Find the displacement of the car after 5 seconds.
ii. Findthe velocity of the car in terms of £.
iii.  According to the velocity expression, when will the car first change direction?
iv.  The car unfortunately will malfunction if it reaches a speed of exactly 5 ms~?, when will
this happen first?

d) Leta and § be the roots of the quadratic equation 2x2 + 4x — 9 = 0. Find value of:

i a+p
ii. af

fii. a3+4p43
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Question 12 (15 marks) Start a new sheet of paper

a) I y

NOTTO SCALE

C(-1,6)

/ A(L,0) D .

The diagram shows points A(1,0) and B(4, 1) and C(—1, 6) in the Cartesian plane, ZABC = @
and D is where CB cuts the x-axis.

Copy or trace this diagram into your answer sheet.

i.  Show that the line AC isgiven by 3x+y —3 = 0.
ii,  Hence, find the angle AC makes with the positive x-axis to the nearest degree.
iii.  Show that of AB L AC.
iv.  Find the length of AB and AC.
v.  Hence, by considering the right angle AABC, find the value of 8 to the nearest degree.
vi.  Find the coordinates of E, the midpoint of AC.
vii.  Find the area of ACEB.
vili.  Suppose F lies on BC such that EF || AB. Prove that ACEF |||ACAB.

ix.  Hence, find the length of EF. Give reasons.
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Question 13 (15 marks) Start a new sheet of paper

a)

b)

c)

d)

. i .2

Find = (sin“x)

Solve V35sin? 8 = sinfcosd for0 < 6 < 2nm (Give your answer in radians)
Solve log, x +log,(x—3) =2

In a group of 10 birds, 5 are red and 5 are green. If three birds are selected at random, Find the
probability that:

i.  They are all red

ii.  Atleast one is green

A coin is tossed continually, until for the first time successive tosses give the same result. Find the
probability that the experiment finishes before the 4% throw.

The sum to nth term of a series is given by S, = 3n* — 2n+ 1.

i.  Usethe formula T, = §,, — Sy, to show that. the n*” term of the series is given by
T,=6n—5

ii. It can be shown that the sum of this series is actually given by S, = C+ T, + T + T,
where C is a constant (DO NOT PROVE THIS FORMULA). Find the value of C.
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Question 14 (15 marks) Start a new sheet of paper
a) v

-2

The shaded region in the diagram is bounded by the circle of radius 2 centred at the origin, the
parabolay = x2 — 3x + 2, and the x-axis,

Find the area of the shaded region.

- . . . n s
b) Use Simpsons Rule with 5 function values to approximate f 0 xSinx dx correct to 2 decimal
places.
c)
' A
8
6
B

The triangle ABC has a right angle at B, £BAC = 8 and AB = 6. The line BD is drawn
perpendicular to AC. The line DE is then drawn perpendicular to BC. This process continues
indefinitely as shown in the diagram. You may assume other angles are also § without proof.

t.  Find the length of the interval BD, and hence show that the length of the interval EF is
6 sin® 6.

ii.  Show that the limiting sum BD + EF + GH + ++ is given by 6secftand

d) A restaurant offers choices of 3 vegetarian options, 3 meat options and 2 carb options. I wish to
select 2 different dishes.
i.  Draw a grd diagram (or dot diagram) to illustrate the sample space
ii.  Hence or otherwise, find the probability that both my dishes belong to the same category.

iii,  Amy wishes to also order 2 different dishes at random. Find the probability that we will
have ordered exactly the same dishes.
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Question 15 (15 marks) Start a new sheet of paper
a) " A

B

pLe 5% glag

In the isosceles triangle ABC, 2ABC = £ACB = a. The points D and £ lie on BC and
AC respectively, so that AD = AE, as shown in the diagram. Let ZBAD = 8.

Copy the diagram onto your answer sheet.

i.  Find £DAC in terms of a and f. Give reasons.

ii.  Hence or otherwise, find £EDC in terms of 5. Give reasons.

b) The flow rate of water first into and then out of a tank is given by

R = 3nt(12 ~ t) litres/second.

i.  When does the water stop flowing into the tank?
ii.  The tank was initially empty. Show that the volume of water in the tank is given by
V=nt?(18 - t)

iii,  Find the rate at which the water is flowing out of the tank when the tank is empty again,

Question 15 continues on the next page
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The regions A, B and C are enclosed by the curve y = f'(x), the x-axis, the y-axis, and the line
¥ = 7. The area of region A is 10u?, while the area of regions B and C are both Su?.

i.  Given that £(0) = 12, find f(7).

ii. Letg(x)=(f (x))z. Given that f'(7) = 6, find the equation of the tangent to the graph
y=gx)atx =17,

d) y .
\*1‘\"\-

X

The shaded region in the diagram is bounded by the curve y = 1 + 2+/x, the y-axis and the
horizontal interval BP. The x-coordinate of P is 4.

Calculate the exact volume of the solid of revolution formed when the shaded region is rotated
about the y-axis.

PLEASE TURN OVER
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Question 16 (15 marks) Start a new sheet of paper

2)

b)

|

-
a
g

.. dem'

P

‘-l
o
LY
e
?_,-4----&-0-_;‘_
LY —— [P .. |

-2
i
fem
g

”’”}'z\..h*______f,,,-‘

"u“._w“

The diagram shows a hollow cylindrical tube of length I cm and radius r cm. P is a point on the
circumference at one edge of the tube, at the very bottom of the rim of the tube. @ is a point on the
opposite side of the tube, three-quarters of the way up the tube. RP is the diameter with R directly
below Q. The length of PQ is d cm.

l 912
i.  Show that the volume of the tube is given by V = % (d? - Te

ii.  If d remains constant, find ! in terms of d that will give the maximum volume for the tube.
A certain insect plague is following the law of natural growth. The insect population P satisfies the
equation P = Pye*t. Time t is measured in months and P, and k are constants.

Initially there were 10 000 insects in the plague and after 8 months there were 40 000.

i.  Show that Py = 10 000 and k = %znz

ii.  After how many whole months would the population exceed 1 million?

$30 000 is borrowed at 9 % per annum reducible interest, calculated monthly. The loan is repaid in
equal monthly instalments of $M over 5 years. Interest is charged before repayments are made
every month.

Let A, be the amount owing after n monthly repayments.

; = n_ pR0-L — 403
i.  Show that A, = 30000 X R™ — M(: P ) where R 200

ii.  Show that the monthly repayment is $622.75

iii.  What is the balance owing afier the 24" payment?

End of Paper
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