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HIGHER SCHOOL CERTIFICATE

ASSESSMENT TASK #2

Mathematics

General Instructions

Reading Time — 5 Minutes
Working time — 2 Hours

Board approved calculators may
be used.

All necessary working should be
shown in every question if full
marks are to be awarded

Marks may NOT be awarded for
messy or badly arranged work.

Hand in your answer booklets in
three sections. Section A (Questions
1 and 2), Section B (Questions 3 and
4), Section C (Questions 5 and 6).

Write each NEW section in a
separate answer booklet.

Extension 2

Total Marks — 90 Marks
e Attempt Sections A - C

e All questions are of equal value.

Examiner: F.Jordan

This is an assessment task only and does not necessarily reflect the content
or format of the Higher School Certificate



SECTION A

Question 1 (Use a separate Writing Booklet)

(a)

(b)

(©)

(d)

(e)

¢y

Find Jxlog x dx
x2
Find J dx
x+1
Find jsin3x dx
Find LI
x(x + 2)

By making the substitution ¢ = tan(%) show that

Jcosecx dx = ln‘tan(g)

If I, = [ tan" xdx (where n>3) show that I, =

evaluate 7, .

+ C where C is a constant.

— 1, and hence

Marks

=



Question 2 Marks

1+2i
(a) (1) Find the modulus and the argument of " 3l_ 5
—3i
1+2iY
(i1) Hence find the value of ( 31) 2
—3i
(b) Solve the equation z” + (z +1)* = 0 where z is a complex number. 1

() Sketch the following loci on separate Argand diagrams:

(1) -7 =16i 2
. Z—1i /4 2
ii ar =—
W e (z - 2j 2
(d) (1) Suppose z is any nonzero complex number. Explain why é has 2
Z

modulus 1 and argument twice the argument of z.

(i1) Find all complex numbers z so that é =i. Give your answerin 4
Z

the form a + ib, where a and b are real.



SECTION B

Question 3 (Start a new answer booklet)

(2)

(b)

(©

Sketch y=1+x and hence sketch on separate diagrams (do not use

calculus):
) 1
1 =
® Y x*+1
. X
il =
i) Y x*+1
X
il =
(i) Y x*+1
f X
v =x
) Y x*+1
.X4
For the rational function F(x)=— N
X2 —
(1) Find if F (x) is odd or even or neither.

(i) Show algebraically that the range of F(x) is: y<0 or y>4.
Hence calculate the coordinates of its three turning points.

(1) Using the same axes, sketch the graphs y=x+1 and
y= |x| -x-1

(1) Hence find all values of x for which ﬁl -1<0
X+

Marks



Question 4

(2)

(b)

(©

(d)

(©

A quiz consists of twenty True-False questions. Find the chance that
someone who knows the correct answers to ten of the questions, but
answers the remaining ones by tossing a coin, will obtain a score of at
least 85% on the quiz.

1-3x A B

2

Find real numbers 4 and B such that = +
x =3x+2 x-1 x-2

(1) Find the square roots of the complex number -3+ 4i.

(i1) Find the roots of the quadratic equation
x*—(4-20)x+(6-8i)=0

Use integration by parts to evaluate J' cos™ xdx.
0

C

Let ABPQC be a circle that AB = AC, AP meets BC at X,
and AQ meets BC at ¥, as in the diagram.
Let ZBAP =0 and ZABC = j3

(1) Copy the diagram onto your answer page and state why
LAXC =0+ f

(i1) Prove that ZBOP =o  (giving all reasons)

Marks



SECTION C Mark

Question 5 (Start a new answer booklet)

: : ’+3
(a) Consider the equation: y = al g
x(x+3)
(1) Show that the curve represented by this equation has stationary

. 2
points at (3, 5) and (—1,—2).
(i1) Determine the nature of these stationary points

(i)  Find any horizontal or vertical asymptotes

(iv)  Sketch the curve

(b) Two people, John and Kim, play a dice game. John throws two dice and
Kim throws one, Kim wins if John fails to beat his number with either
one of his two dice. (Clearly, if all the numbers are the same, Kim
wins.) What is the probability that Kim wins the game?

(c) O is the centre of a circle ABC. DEO is drawn perpendicular to the 3
diameter AOB.
D
Prove that:

(1) ZACO = LODB
(i)  AOCD is a cyclic
quadrilateral.

N b




Question 6 Marks

(a) Find the simplest polynomial with integer coefficients which includes 3
1++/2, 3+4i, and 5 amongst its zeros.

(b)  «,B,y are the roots of x* +2x* —3x+4=0

(1) Evaluate o + ° +y° 2
2
(i)  Evaluate a’ + ° +7°
8

(¢)  The quartic polynomial f(x)=x*+ px’ +gx* +rx+s has four zeroes,
o,fB,y and & such that the sum of o and S equals the sum of y and
0.

Let C=a+B=y+0d, P=0of and Q =70.

(1) Find p,q,r and s in terms of C, P and Q.

(i) Show that the coefficients of f(x) satisfy the condition
p’+8r=4pq.

(1) It is given that the polynomial
g(x)=x"—18x> + 79x” + 18x — 440 has the property that the

sum of two of the zeroes equals the sum of the other two zeroes.
Using the identities of part (1) or otherwise, find all four zeroes

of g(x).

This is the end of the paper.
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STANDARD INTEGRALS

x"dx =

n+

1x”“,n;at—l;x;atO,ifn<O

—dx=Inx, x>0

X

1
e“dx=—e",a#0

a

1.
cosaxdx=—sinax, a#0

a

. 1
sinaxdx=——cosax, a #0

a

2
sec” axdx= —tanax,

a

1
secaxtanaxdx =—secax, a #0

1

2 2
a +x

1

\ 612 - )C2

1

\/Xz —612
1

NOTE: Inx =log, x, x>0

a
1

X
de=—tan' =, a#0

a a

X
de=sin"=, a>0, —a<x<a
a

dx:ln(x+\/x2—a2),x>a>0
dx=ln(x+\/x2+a2)
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1. Yy
10
y=x*%2+ 1
3 0 3 ~
. Yi
(a) (i)
j,/ oD
-3 0 3 x
y
) i
0.5 = x(x**2 + 1)
3 | i 3 5
0.5
(iii) 7
/“\5 = abs(x/(x*+2 + 1))
3 1 0 1 3 i
. ¥
2 iv
) 0.707

¥ = squt(e(x**2 + 1))

-0.707

X

¥ = -squi(f(x**2 4 1))



(b) (@) Pl-z) = EV_—f

R
= g
= F(z)
oL F(z) is even.
4 )
() Puttingy = =,
y(xz - 1) = $4!
I4 - yIQ +y = 01
22 = vV -4y 4 Ty
—
Now, for & € R, (but of course z #£ +1)

A >0,
i.e., y{y —4) > 0 (Sce rough sketch above right).
Sotherange of F(x) is - y £ 0or y > 4.
When —1 <z <1 then ° —1 < 0 and y < 0 (noting that, when z = 0, y = 0).
Thus we have 2 maximum at (0, 0).

/16 - 16 Al
When y = 4 then z? = ii_;ﬁ——-—, ’
= 2.
1.e, T = :l:\/i

Thus we have minima at (v/2, 4) and (-2, 4).

(© 6) >4
¥ =Xt}/'/
’ ) J=ab5(x)
i 2 x
y=abs(x)-x- 1
(i) fx+1>0(ie, > —1), rearranging the inequation gives |Jz| —z —1 < 0.’

From the graph, this is true when ¢ > —%.

Butifz 4+ 1 < 0 {ie, x < —1)}, rearranging the inequation gives [z} —x -1 > 0.
From the graph, this is true when z < —1. .
Thus the statement is true for {z:z > -t uaz<-1}).



[‘_3—_] 4. (a) The person needs to get at least 7 out of the remaining 10 questions.

10 10 10 10
e () ()4 (9)+ () - s,

= 176 ways.
Total ways of choosing is 2'¢ = 1024.
R 11
-. Probabilily is 1001 = 51
()  1-3z= (A+ B)r—-24-B. or 1 -3 = (z - A+ (z-1)B.
Equating coefficients, Letz =1,
A+B = -3 ---(1}, —A= -2,
24+B = -1 .--(2), A= 2.
SLA=2{2Y - (1), Let £ = 2,
B = —5. = —5.

C(6) (i) Let{a+bi)® = —3+4i,
a® 4 2abi — b2 = =34 4i.
So a? b = -3,

2ab = 4,
g4+ b = 5. B,
o 20% = 2,
a = =41,
267 = 8,
b= £2.

.. Bguare roots are +{1 -+ 21).

_ 4—20k 16~ 16i -4 — 24 + 32

(i) T = . ,
A2t /-12+ 168

2
=2—t++-3+41,
= 2—i+1+21 or 27112,
= 341 or 1—3:i

1

3 .
d I= / 1 % coslz.dz, u= cos ! v=1
0 - -

1 1
B /f z.dz 1-x
+ y
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7]

(e} (@

¢
The exlerior angle, AXC, of AABX is equal to the sum of the interior opposite angles, &+ 8.

{ii) BGP = a (angies standing on the same arc, BP)
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