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HSC ASSESSMENT TASK 3

EXTENSION 2 MATHEMATICS

General Instructions: Total marks: - 40

Attempt all Questions

» Working time: 60 minutes

» Write using black or blue pen.

* Board-approved calculators may
be used. ‘

* Each question in Section 2 should be
Started on a separate page.

* All necessary working should be
shown in every question.

SECTION 1 14

SECTION 2 Q1 /12
SECTION 2 Q2 112
SECTION 2 Q3 /12
TOTAL / 40




SECTION 1. (4 MARKS) Answer on the answer sheet provided.
Question 1.

If z=1+1{ isarootof z2 —aiz + b = 0, where a and b are real numbers then

Aa=2,b=-2 Ca=2,b=2
B.a=-2,b=-2 Da=-2,b=2

Question 2.

If =2 — iv/2, then z5 written in mod-arg form is

A. 2vZcis — C.32 cis —
B. 2v2cis Ea D. 32 cis eid
4 4
Question 3.
YA x+y=2

.:L}+y2=4

. The shaded region in the Argand diagram above shows all the points representing
complex numbers z such that )

A |zZ|£2and = <arg(z—2) <
<arg(z+2) <

<arg(z—2) <

LRI EEIAEEIE
N[N [ANIAN]R

D. |z]|22and — <arg(z+2) <
Question 4.

o |22
zZ

= 2 then the locus of z is given by
A 3x2+3y2+2x—1=0 C.x?+y2+2x—1=0

B. 3x2+3y2—-2x—1=0 D.x24+y?2—2x+1=0



Name: Teacher:

Multiple-choice answer sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely, using a black pen.

Sample: 2+4= (A) 2 ®B)6 (C)8 (D)o

AO B @ cO pO
If you think you have made a mistake, put a cross through the incorrect answer and fill in the
NeW answer.

A B ¥ cO )

If you change your mind and have crossed out what you consider to be the corcect answer, then
indicate the correct answer by writing the word cerrect and drawing an arrow as follows.

correct

AGK Bﬁ% cO p O

ii:’:—} 1. a0 BO ¢cO 1O
2. A0 BO cO pO
3. AO BO cO O
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SECTION 2. (36 marks) Answer on your own paper. Show all necessary working
Question 1. (12 marks) START A NEW PAGE.

(a) Consider the equation z* + mz? + nz + 6 = 0, where m and n are real. It is
known that 1 — { is a root of this equation.

(1) Find the other roots of the equation. 2)

(i)  Find the values of m and n. (2)

(b) o, B, and vy are roots of the equation x* — 6x? + 12x — 35 = 0.
1) Form a cubic equation whose roots are « — 2,8 — 2,y — 2. (2)

(i)  Hence, or otherwise solve the equation x3 — 6x% + 12x — 35 = 0 over
the complex field. (2)

(¢) Solve the equation x* — 6x2 + 8x — 3 = 0, given that it has a triple root 4



Question 2. (12 marks) START A NEW PAGE.

(a) Find @ LN

X
. Inx
G [ — dx

x=11 A
x243x—4 x+4

o) G) If + = find Aand B.

. 3 x-1i1
(it) Hence, evaluate fz 21374

dae

w
(c) Evaluate foz ——

Question 3. (12 marks) START A NEW PAGE.

%2
1+9x2

(a) Find [ dx.

I 3
(b) Use the substitution x = tan # to evaluate f 1\/_

© O L= [ x"VI+x dx, forn=0,12,.. show that

—2n
In - 2n+3 In_l, for n= 1,2, 3, (11

(ii) Hence evaluate f_ol x3V1+x dx.

(1)

3)

ey

@)

(4)

€)

4)

3

@)



STANDARD INTEGRALS

[ 1

x" dx =— 3" px_1; x20,ifn<0
J n+l \

AN

(1

—dx =lnx, x>0

x
J

( 1

e™ dx ==, a%0

a

o

[ 1

cosaxdx = —sinax, a#0

a

J

[ 1

sinax dx =—-—cosax, a#0
J [7)

[ 1

sec? ax dx =-Etanax, az0

r

1
secax tanaxdx = Esecax, az0

1 .1 X
————dx =sm12, a>0, —a<x<a
J Va? - x? ’
(1
—dx =ln(x+ xz—az), x>a>0
J ,}x2_a2

J—l dx =ln(x+\(x2+a2)
Vx? +a?
™~

NOTE: Inx= logex, x>0
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