GIRRAWEEN HIGH SCHOOL

TRIAL EXAMINATION

Time allowed - Three hours
(Plus 5 minutes reading time)

General Instructions
o Reading time-5 minutes
e  Working time — 3 hours
e  Write using black pen
o NESA approved calculators may be used
e A reference sheet is provided

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

Total marks : Part A- 10 marks
100
e Attempt Questions1-10
e Allow about 15 minutes for this section
Part B - 90 marks
e Attempt Questions 11-15

e  Allow about 2 hours and 45 minutes for this section



PART A: Questions 1 — 10 (Multiple Choice) Write the letter corresponding to the correct

answer on your working pages.

Question 1
The condition for the quadratic equation 3x” —=12x+% =0 to have real roots is

A) k <36 B) k>36 C) k<12 D) k=12

Question 2

A yacht sailed directly from 4to B on a bearing of 196°T . To sail from Bback to A4, the bearing
should be:

A) 016°T B) 074°T C) 164°T D) 196°T
Question 3

log, 15+1og, 18 —log, 10 evaluates to :
Al B)2 C)3 D)0

Question 4

What is the size of the angle subtended at the centre of a circle with diameter 7cm by

an arc 3cm long?

A) 25° B) 49° C) 67° D) 133°

Question 5

What is the limiting sum of the series 45—15+5 ~3 e O ?

RS 5y 43 o 135 ——
2 4 4 2

Question 6

1 ) . .
The area between the curve y =—, the x axis and the lines x =1 and x = b1s equal to 2 square
X

units. The value of b1s

A) e B) ¢’ C) 2e D) 3



Question 7

)

A) 67 B) 4 c) — D)

What is the period of the function y = 4sin(

|

L2
] -

(Question 8.

th

The first term of an arithmetic progression is 3, and eleventh term is 23. The #" term is

A) T =3+23(n-1) B). I, =23+10(n—~1) C). T, =3+2(n-1) D)T =3+10(n-1)

Question 9.

If log,, 7 =a then log,, (_7%) 1s equal to

A) ~(1+a) B) (1+a)” ) 15 D) —

Question 10.

The roots of the quadratic equation gx® ~x+/ =0 are -1 and 3. The value of & is

A) -6 B) -3 C) = D)2



PART B: Show all necessary working on your answer pages.

Question 11(18 Marks). Marks
a) Find the value of €°* correct to 2 significant figures. 2
b) Factorise 3x” +x—2. 2

2018 _
16v24

c) If V3 find the value of a. 2

d) Solve 2log,5-log,x=2 2
¢)Given that tan 8 :g- and cos@ < 0, find the exact value of cosect . 2

f) Differentiate:

) y= (e" + 2)8 2
iﬂyzx_l 3
COSX

g) In the diagram ZB=90°, Z4=60" and 4B = 4D =10m. BDis an arc of the circle

with centre A.

Calculate the shaded area in exact form.



Question 12 (lg.Marks).
a) In the diagram below, 4,B,C and D are the points (-1,0), (2,4) , (-6,0) (-2,2) respectively.

D is also the midpoint of AE.
y
£ \ B(2,4)
L
3
A
\
\/
C'{—6.0) A(~1,0)
In the diagram above,
i} Find the length of the interval AB. 1
ii) Find the equation of the circle with centre at B which passes through the 1
point 4.
iii) Find the size of £CAB to the nearest degree. 2
iv) Find the midpoint of BC. - 1
v) Show that the equation of the line BCis x~2y+6=0 1
vi} Find the perpendicular distance of 4 from the line BC in simplest
exact form. 2
vii) What type of quadrilateral is ABEC ?Give reasons for your answer. p

b) The roots of the equation x> —8x+5=0are aandj.

Find the value of (a mﬁ)z i 2

c) The rate at which water flows into a tank is given by
ar_
dt 1+1*7

Where V is the amount of water in the tank in litres and ¢ is the time in seconds.

Initially the tank is empty. Find the exact amount of water in the tank after
10 seconds. 3
d) A geometric series has first term ¢ and limiting sum 2. Find all possible values

for a. 3



Question 13 (18 Marks).
a) A ship sails 50km from port 4 to port B on a bearing of 063°. It then sails 130km from

port B to port Con a bearing of 296° .

—

I30km

B
A
i) Show (with working) Z4BC =53°, 2
ii) Find AC to the nearest kilometre. 3
b} In the following diagram, ABCD is aparallelogram where FB | AB. 3
i) Prove that ACBF |||\AAEB
i) If CF =3cm, BC =7cm and AE =15cm , find the length of 4B. 2
A <
] B
D <5 C
E NOT TO SCALE
¢) Find the equation of the normal to the curve y =1+ In2x at the point [% , 2] ) 3

d) Solve 3sin® @ =sin# for 0 <@ < 2z (Give your answer to 2 decimal places in radians)
2

1 z 1
e) By letting m =¢3, or otherwise, solve > +#>—-6=0 3



Question 14 (18 marks).

a) Consider the function f(x)=x"—x" —5x+1.
1) Find the coordinates of the stationary points of the curve y = f(x) and
determine their nature.
i1) Find any points of inflexion.
1ii) Sketch the curve y = f(x) for -2 <x £ 2 clearly indicating the end points.
(You need not find the x -intercepets.

iv) For what values of xis the crve y = f(x) decreasing but concave up?

b)) If y=+/sinx, complete the table below.

X 0 0.5 1 1.5 2

7 0.95

2
i) Hence evaluate I\/ sinx dx using Simpson’s rule with 5 function values.
0

¢) Find
a) J‘6egdx

X
K e

T

Y )j(l —sec’ Zx)dx

0

d) Ris the region bounded by the y -axis, the x -axis, the line x = 325- and the curve

y=+1+sinx . Find the volume of the solid formed when the region R is rotated
about the x -axis.

¢ ) Consider the function f(x) =k’ ~(3k-dx+k.

Show that f(x)is positive definite for § <k<4.



Question 15 (18 marks).
a) An isosceles trapezium ABCD is drawn with its vertices on a semicircle centre O
and diameter 20 cm. Perpendiculars BE and CF are drawn to meet the diameter 4D

as illustrated in the diagram below.

-
A E X o X
2 2
<€ 20 cm >
i) If EO=O0F =i’2£, show that BE = -;—\/400 -

ii) Show that the area of the trapezium 4BCD is given by —z(x +20)v/400-x" .

iii) Hence find the length of BC so that the area of the trapezium ABCD1is a

maxunum.

b) A particle Pis at the origin af time # =0 and moves so that its velocity for ¢ > 01is

ivenb v——l—
g TV

i) What is the acceleration of Pwhen ¢ =17

ii} What is the displacement of x of P from the origin when =17

Question 15 continues on the next page



c) The population P of a town is growing at a rate proportional to its size at any time,

s0 that %? = [P, for some constant k& . At the beginning of 2010 (where t=0 and time is

in years)the town’s population was 23000 and at the beginning of 2016 its population had

grown to 28000.
: [ . dP
1) Show that P = 4e" satisfies the equation o =kP. 1
i1} Find the value of 4. 1
iii) Find the value of k. 2

iv) Estimate, to the nearest hundred, what the population will be at the

beginning of 2025. 1

v) During which year will the population be double the size it was at the

beginning of 2010. 2

End of examination!!!
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