Mathematics

General Instructions

Reading Time - 5 minutes.
Working Time - 3 hours.
Write using a blue or black pen.

Board approved calculators may be
used.

A table of standard integrals is provided
at the back of this paper.

All necessary working should be shown
for every question.

Begin each question on a fresh sheet of
paper.
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TRIAL EXAMINATION

Total marks (100)
o Attempt Questions 1-10.
(Multiple Choice - 10 marks)
o Attempt Questions.11-16
(All questions - 15 marks)

STANDARD INTEGRALS
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Section 1- Multiple choice (10 marks)

Y3 53 then bis equal to
2++3
a. 2 c -5
b -2 d 5

In the Cartesian number plane, the region whose points simultaneously satisfies

the inequalities:

x+y<3
x-yz1
a,
x
b,
x
/
2x? > x for: .
-1
a O<x<1 “ x<0andx>=
-T2 2
1
b. —-E<x<0 d x<Q0andx = -
277 2
log, 8 equals
a. 2 c 3
b.> 8 d. Can'tbe determined

10,

" The diagram below shows the graph of y = F0o: N
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Which statement is true? »
a  f'la)<0,f(a)<0 . . flla<0,f@)>0
b, f'(a)> 0,f"(@) <0 » d  f'(a)>0,f"(a)>0

The number of solutions to tan? 36 = 1 are:
a. 2 C. 4
b. 12 : d. Infinite

11 -
If the roots of x? — 5x -+ 2 = 0 are ¢ and 8, then&-+ 3 is:

a.

o
[S2018 I NI, |
(=9

If the parabola P has focus (2, 5) and directrix y = —3, then the equatioh of P is:
a  x2=16(y+1) ¢ (x—2)? = 16(y + 1)
b, (x—2)2=16(y—1) d  (x—2?%=-16(y+1)

The sum of the first n terms of a series is given by:

| 5, = n(3712 +1)
the firsf three terms of the series are:

a 2,715 ¢ 258

b. 2,78 ' d 5715

The solution(s) to e** + 3e* — 10 = 0 is/are:

a e*=2e¥=-5 c. x=In2

b. e"=2. o d  x=In2,x=In(-5)
End of Section 1 4'
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Question 11 (15 marks) Start a new booklet
Differentiate:
log, (sinx)

X COS X

Integrate:

f (sin 2x — e"g) dx

1+
J. xdx

x2

Evaluate:
5
dx

X
2

The gradient function of a curve is given by:

dy 5 - .
dx - -1

For what values of x does the curve increase with downward concavity?
If this curve passes through the point (=3, 2), find the equation of the curve.

For what values of m does the line y = m(x + 1) have no intersection with the

parabola y = 2x%7

End of Question 11
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Question 12 (15 marks) Startanew booklet

Q

PQRS is a parallelogram. TQ bisects ZPQR and VS bisects £PSR.

Copy this diagram into your answer booklet,

State why ZPQR = ZPSR

Prove that APVS = ARTQ

Hence find the length of TV if PR = 20cm and TR = 8cm.

The point Q(—2, 1) lies on the line k whose equation is 9x — 2y + 20 = 0.
The point R (4, —2) lies on the line  whose equation is 3x +y — 10 = 0.
Show that k and [ intersect at a point P on the y axis.

Find the equation of the line m which joins Q an_d R,

Find the area of the triangle PQR.

Solve tan 28 = /3 for 0° < 6 < 360°

A ship sails from Sydney for 200km on a bearing of 040°, then sails on a bearing
of 157° for 345km.

How far from Sydney is the ship, to the nearest kilometre?
T ANorth NaNorth :

End of Question 12

Marks
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Question 13 (15 marks) Startanewbooklet =

Consider the parabolay = x? —8x + 4.
Find:

S E————

The coordinates of the vertex.
The coordinates of the focus.

Find the value of k in the quadratic equation x2—5x+k—1=0if

One root is equal to 2.

One root is the reciprocal of the other.

At what point on the curve y = ¥ + x is the line 5x — y — 4 = 0 a tangent.

Marks

The acceleration a ms™2 of a moving object is given at time t seconds (¢ = 0) by

a = 4m? cosmt.
Attime t = 0, the object is at the point x = 0 and travelling with velocity
v=2mms L

Find the velocity v and displacement x as a function of t.

Find the times in the first 4 seconds when the particle is stationary.

End of Question 13
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‘ , Question 14 (15 marks) Startanew booklet
The diagram shows the graphs y = sinx and y = cosx for 0 < x < 2.

Th»e' graphs intersectat 4 and B.

054

S

1
Show that A has coordinates (%'\/_f) and find the coordinates of B.

Find the area enclosed by the two graphs.

The diagram shows the region bounded by the curve y = 2x — 2, theliney = 6

and the x and y axes.

A\

v

Find the volume of the solid of revolution formed when the region is rotated

about the y-axis.

1

Find an approximafion to f 2*dx by using Simpson's Rule with 5 function values.
0

Find the equation of the straight line passing through (0,0) and (h, )
End of Question 14
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Question 15 (15 marks)  Starta new booklet
Consider the arithmetic series
3+8+13+ .+ 488
How many terms are in this series?
Find the sum of all the terms in this series.
Consider the geometric series:

Lt 2 sin o it + i+
35111 X 9 sin' x 7 sin" x

When the limiting sum exists, find the value in simplest form.

. v
For what values of x in the interval 0 < x < 7 does the limiting sum of this series

exist?

If & and § are the roots of the equation 2x? — 7x — 5 = 0 find the values of:

a+p

ap

(a+1D(PB+1)

@+ T+ +DT

Show that the quadratic equation in x, (a? — b2)x? + 2b(a — c)x + (b* —c?) =0

has real and rational roots for all values of x, if @, b and ¢ are rational.

End of Question 15
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Question 16 (15 marks)  Startanew booklet
4 v

c

In the figure , AB and AC are radii of length  metres of a circle whose centre is A.
The arc BC of the circle subtends an angle 6 radians at 4.
Write down the formulae for:

@. Thelength of arc BG
B. The area of the sector ABC

The perimeter of the figure above is 12 metres. Show thatthe area y square
metres of the sector ABC is given by:

720
Yelevr T

Hence show that the maximum area of the sector is 9m?2,
Ablock of ice originally of mass 84kg is melting at a rate equal to 3% of its mass,
Assuming that at any time t hours, its mass M is given by

M= Moe—kt .

What will its mass be after 12 hours? (answer correct to 3 significant figures)

What time will elapse before B0% of its mass has melted? (answer correct o3 ‘

significant figures)

Question 16 continues on next page
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The graph represents the velocity v m/s of a particle after ¢ seconds travelling in
a straight line. The particle starts from rest.
y

100

50 1

o
-100

-150 1

<200 T

What is the velocity of the particle after 1 second?
When does the particle change direction?

When is the acceleration of the particle zero?
What happens to the particle after 6 seconds?

Explain what is represented by the shaded region in the diagram.

End of Exam
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