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YEAR 11
HSC ASSESSMENT TASK 1

Mathematics Extension 2

Date: Monday 5" December

Weighting:  10% of the HSC assessment: 5% Concepts, Skills and Techniques
5% Reasoning and Communication

General Instructions Total marks — 34

Reading time — 2 minutes o Attempt all questions
Working time — 45 minutes

Write using blue or black pen

Draw diagrams using pencil

Board-approved calculators may be used

All necessary working should be shown

in every question

Outcomes to be assessed:

E2 A student chooses appropriate strategies to construct arguments and proofs in both
concrete and abstract settings

E3 A student uses the relationship between algebraic and geometric representations of
complex numbers

E4 A student uses efficient techniques for the algebraic manipulation required in dealing
with questions such as those involving polynomials

E9 A student communicates abstract ideas and relationships using appropriate notation
and logical argument



Section | Student Number:

4 marks
Attempt Questions 1 -4
Circle the correct response (A, B, C or D) on the questions below.

1. Which of the following represents zz ?
(A) x*-y? (B) x*+y* € 1 (D) y*-x*
2. Which of the following represents z +iw, given z=3-4i and w=2+I.
(A) 1-5i (B) 2-2i C) 4-2i (D) 5-3i
3. Which of the following represents i, given z=2+3i and w=3-2i.
w
12 13i
A —+—
(A) =t
12 .
B) —+i
(B) 13
13i
c) ==
©) c
(D) i
4. What is the general solution of tan 40 =1?
(A) AL ,wheren is an integer.
16 4
(B) £+n—ﬁ ,wheren is an integer.
16 2

© %+n7” ,wheren is an integer.

(D) %+n7ﬁ ,wheren is an integer.



Section 11

30 marks

Attempt questions 5 — 6

Answer each question on the paper provided.

All necessary working should be shown on every question.

Question 5 (15 marks)

(@)

(b)

(©

(d)

Let z=1-I.
Q) Write z in modulus-argument form.

(i)  Hence show that z* +4=0.

9) X

OABC is a rectangle in the Argand diagram where O is the origin and the
point A represents the complex number 2 +1.

() Given that the length of the rectangle is three times its breadth,

and OA is one of its shorter sides, find the complex numbers that
correspond to B and C.

(i) This rectangle is rotated about O through 30°.Find the complex
number that corresponds to the new position of A.

Consider the equation z*> +mz® +nz+6 =0, where m and n are real.
It is known that 1—i is a root of the equation.

() Find the other two roots of the equation.

(i) Find the values of m and n.

If «, and y are the roots of the equation x° —2x* +3x—4=0. Find:

() the equation whose roots are iil

a By

(i) al+ B+t

Marks



Question 6 (15 marks) START A NEW PAGE

(@)

(b)

(©)

(i)
(i)

(i)

(i)

£ is the complex root of z°> —1=0, with the smallest positive argument.

(i)

(i)

(iii)

Show that sin X +sin3x = 2sin 2xcos X.

Hence, or otherwise, find all solutions of:
sinX+sin2x+sin3x=0, for 0 < x < 2.

On an Argand diagram, sketch the region where the inequality
|z-2i| <1 is satisfied.

Determine the maximum value of |z| and arg z.

Show that the other complex roots of z° —1=0can be written as
powers of 4 and plot all roots on an Argand diagram.

Find the quadratic equation whose roots are 3+ 8* and j* + g°.

Hence, or otherwise, deduce that cosz?”+ cos%Z = —%.

End of Examination

Marks



Year 11
Mathematics Extension 2
Term 4 Exam 2011
Solutions and Marking Criteria

Section |
1. (B)
77 = (x+iy)(x—iy)
:Xz_izyz
:X2+y2
2. (B)
Z+iw=3—4i+i(2+i)
=3-4i+2i-1
=2-2i
3. (D)
z_ 243 ><3+2i
w 3-2i 3+2i
_ 6+4i+9i-6
9+4
RE]
13
=i
4, (A)
tan460 =1
40="+nz
4
9=£+n—ﬂ, wheren is an integer.
16 4
Section 11
Question 5:
ai 1 — correct answer
T .
-1

!
e




aii LHS =z*+4 2 — correct solution
4
= (ﬁ) (cos(—z)+isin(-r))+4 1 - solution with one error
=4(—1)+4
=0
=RHS
bi C=3i (2+i) 2 — correct solution
B _3J_r o _ 1 — correct complex number
B=2+i1-3+6i for B or C only
=-1+7i
bii (2+i)(c0530°+isin 300) 2 — correct solution
A[~3 .1 1 — correct attempt at
:(ZH)(THE solution
= 3+i+%§=i—i
\/— 2
:(ﬁ—ijﬂ 1+ﬁ
\/— 2 7
Ci 22+mz2+nz+6=0 2 — correct solution
1-iisaroot
P 1 — correctly finds one other
- 1+1i is also a root oot
a(1+i)(1—i)=—6
a(1+l)=—6
a=-3
Roots:1+i,—-3
cii b 2 — correct solution
a+ﬂ+y:—g
1—i+1+i—-3=-m 1 — correct value for m or n
m=1
c
aff+ By +ya =3
(1+i)(1—i)—3(1+i)—3(1—i): n
1+1-3+3i—-3-3i=n
n=-4
di x2—2x2+3x=4=0 2 — correct solution

DRCROSS

1 2 3
~ 2.2 4-0
X x* X

1-2x+3x°—4x3=0

1 — correct attempt at
solution




dii a isarootof x*=2x2+3x—-4=0 2 — correct solution
nat=2a’+3a-4=0 1 — findi ion f
o =90 3 4.4 ;Jrln STg sm expression for
Similarly a+fy
B=2p*-3B+4
73 = 2}/2 -3y +4
a3+ﬂ3+7/3
=2(a’+p*+7*)-3(a+p+y)+12
=2[(a+ﬂ+7/)2—2(aﬂ+ﬁ7+ya)}—B(a+,B+y)+12
=2[2°-2(3)]-3(2)+12
=-4-6+12
=2
Question 6:
ai LHS =sin x+sin 3x 1 — correct solution
=sin(2x—x)+sin(2x+x)
=5IiN 2XC0S X — COS 2XSin X 4+ Sin 2X oS X + C0S 2XSin X
= 25in 2Xcos X
= RHS
aii | sinx+sin2x+sin3x=0 3 — correct solution
2sin2xcosx+sin2x=0 . )
) 2 — solution with one error
sin2x(2cosx+1)=0
. 1 1 — showing
sin2x=0 COSX =—— .
sin2x(2cosx+1)=0
27 4
2X=0,7,27,37,47 x:—ﬂ-,?ﬂ
X=0,£,7r,3—”,2ﬂ
2 2
X:Ol£12_7Z-17Z-14_I3_127Z-
2 3 3 2
bi y 2 — correct region
4-+
| 1 — region with one error
< t *’},* B x
2 1 _ 1 2




bii | Max. value |z| =3 2 — correct solution
Y/
Max. value arg z :E+E 1 — correct max. value of |z|
on orargz
3
ci 2> =1=cosO+isin0 3 — correct solution

Letz = r(c050+ isin H)be the roots

2% =r°(cos56 +isin56)

r5 =l 59:2kﬂ' k:O;1|2|3’4
Fe1 0:2k7r
5}

z, =cos0+isin0
27 .. 2«7
Z, =C0S— +isSin— =
2 c c B
Az . . Arx
Z, =C0S—+isin—
5 5
( o . . 27[)2
=| COS—+isin—
5 5
=/32

Z, =c056?”+isin6—ﬂ:ﬁ3

87 .. 8« 4
Z =COS—+ISIN— =
5 c c B

Im(z)

> Re(z)

2 — correct roots but not
plotted on an Argand
diagram OR correct roots
and plot but not in terms of
powers of f.

1 — correct roots not in terms
of 4 and not plotted on an

Argand diagram




cii | Eqnwith roots g+ B*, g> + S° 2 — correct solution
— 4 2 3
Sum of roots = S+ 5"+ "+ § 1 — progress towards correct
=—1(as sum of roots of 2° ~1=0 is zero) | solution
Product of roots = ( 8+ B*)( 5° + 5°)
=B +p B+
=p+p+p+ B (as p°=1)
=-1
X2 +x-1=0
ciii | g+ p* 2 — correct solution
2r .. 2« 87 .. 8«
=C0S— +1iSin— + C0S— +isin— - 27
5 5 1 —finding cos? or

2r . . 2«7 27 . . 27w
= COS——+1SIn—+CO0S +1SIn
5 5 5

27 . . 2«7 27 . . 2«w

=C0S— +1SIn—+Cc0S— —1Sin—

5 5 5 5
=20032—”
5

Similarly g%+ 8° = 20054?”
L+pB+ B +p=-1

2c052—ﬂ+20054—”:—1
5 5

2r A 1
COS——+C0S— = ——=
5 5 2

0034?7[ in terms of

Communication: (6 marks)

Question 5

b)i) 1mark Communication of solution
b)ii) 1 mark Communication of solution
c)i) 1mark Communication of solution
Question 6

a)i) 1mark Communication of solution
c)i) 1mark Communication of solution

c) ii)

1 mark Communication of solution




