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Section I : 6 marks
Attempt Questions 1 — 6.

Allow about 8 minutes for this section.

Use the multiple choice answer sheet provided for Questions 1 — 6.

1. The Argand diagram shows the complex number ei

0

Which of the following diagrams best shows the complex number —je>¢ ?

A
A
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a

2. If z=2¢ * , then which of the following is purely real?

Az B Z°
Cc Z D 3z
6
3. If w is a non-real cube root of unity, then what is the simplest expression equal to (1 -w+ w2) ?
A 64w B 64w
C o4 D -64w
4. Which of the following is a solution to:

|z|25 and %<Argz<7r?

A z=4+3i B z=5-3i
C z=-5+3i D z=-3+3i
5. Which of the following can be proven using the Arithmetic Mean/Geometric Mean inequality?

(Consider x and y as positive real numbers)

A L,1.2 B 1,12
x2 y2 xy x2 y2 xy
1 1 1
C 3 222(—24'—2] D igl_Fl
Xy Xy Xy x ¥y
6 Assume that a and b are negative real numbers with @ > . Which of the following is false?
1 a
A ——<0 B ———<o0
a—b b
C at+b>2b D 2a>3b
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Section 11
24 marks

Attempt Questions 7 — 8
Allow about 32 minutes for this section
Answer each question in a separate writing booklet.

All necessary working should be shown in every question.

Question 7 (12 marks) Start a new booklet Marks

(a) Express —2+ 23 i in the form ke’ 9 where k is real 2

(b) 2z =2+3i,z,=3+2i and z = a+bi, where a and b are real numbers.

(1) Find the exact value of |z1 +22‘. 1
(i1) Find the exact value of Re(zlzz)_ 1
. 2y 24 .
(ii1))  Given that w= , find w in terms of @ and b,
2
giving your answer in the form x + iy, where x and y are real numbers. 2

(c) Consider the statement: Vxel[l, 3yell such that x* + y2 =2.

Is the statement true or false? Justify your answer. 1

Question 7 continues on the next page
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Question 7 continued Marks

(d) If x and y are positive real numbers, then x + y > 2\/5 . (Do NOT prove this)

If @ and b are positive real numbers, show that (a+ b){l+ %} >4 2
a

(e) Three lines have equations:

y=px+b
y=qx+b,
y=rx+b,

Where p,q,r,b,b,,and b, are real constants and p, g, and r are distinct.

Use proof by contradiction to show algebraically that these three lines cannot
be perpendicular to each other. 3
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Question 8 (12 marks) Start a new booklet Marks

(a) Let the complex number z represent the point P (x, y) in the Argand Diagram.

(1) Sketch the set of points P that satisfy the equation:

|z—1-i|=4
Include in your sketch the co-ordinates that show the domain and range for P (x, y). 2
(i1) Find the maximum value of |z| for points that lie on the solution for part (i). 1

(b)  Find all the solutions to the equation z*=-16.
You may provide your solutions in any suitable form. 2

(©) Use the method of mathematical induction to prove DeMoivre’s Theorem.
That is, prove that [r (cos@+isin 6’)] "=r"(cosn@+isinnd) forall positive integers n. 3

(d) Consider the following statement:

“Every positive integer power of 5 can be written as the sum of the squares
of two distinct positive integers.”

i.e. Statement P (k) can be written 5 F=x+ y2 where x and y are distinct positive integers.
Different values of £ would result in different values of x and y.

(1) Find values of x and y that will satisfy P (1) and P (2). 1
(i1) Show that P(k):>P(k + 2) 2
(i11))  Explain how your answers to parts (i) and (i1) prove the original statement. 1

End of Task
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Measurement Financial Mathematics
Length A= P|j1 + ,-::|"
il
{= mx 2mr
Sequences and series
Area
A= ® wr T=a+(n=1)d
360
] .oom n
,1_5[“;,] .‘;”=E[E.u—{rr—ljld]=i[u+|’}
Surface area -f:l = ar =l
A =2m2 + 2mrh ) \
1 — n n — 1
A =4m’ 5_”( r}-a“ -~ r#l
" = o=
Volume
v_%_ﬂm S=g_rl<l
vl
3
Functions Logarithmic and Exponential Functions
_=btb’ =dac log,a* = x = a&*
Za

For ax® + bx® + cx +d = 0
b
a+ ety -7

"
N

EI_IIS+U?’+_I|3?=

and afy = —%

Relations

-
>

(cmh) 4 (y=k) =
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log, x
lugu ¥ = i
log,a

at= l..l:]l;-u
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Trigonometric Functions

sim‘i=ﬂ, cusd=ﬂ, t L—E
¥P hyp ad]
A==ghsunC
V2,5,
== .b == 3
sind  smB smC 1

e =g" + b — 2abcosC

2,22
cos = T et
2ab
{=r
1 4
A=—r"g
2

secd =—— cosA 20
A5
cosce A = —— sinA 210
aln
cosA
cotd =— A=l
1

cos’x 4 sin’x = |
Compound angles
sin{A + B) = sinAcos B + cos Asin B

cos{d + B) =cosAcos B —sinAsin B

lm“ \ H]-: tanA +tan B

| = fan A tan B

A , 2
If {=tan— then sinAd = r1
2 1+
.

-::muA:l d
L4+

2t
fanA = "
l=1r=

cosAcos B = El[mﬁl'ﬂ = B+ cos(A + H]I]
sindsinf = %[L‘HH (A=) =cos(d 4 H‘]I
sindcos B = %[:.in(ﬂ r B) + sin(4 — B)]
cosdsin B = %[ai.nliﬂ + B) = sin{A = H}:
sin’nx = %{1 — cos 2nx)

.1
COs T = 5{1 + cos 2nx)
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Statistical Analysis

X=u An outlier is a score

I less than () = 1.5 = JOR
ar

mare than O, + 1.5 x JOR

Normal distribution

=1 0 1 2

+ approximalely 8% of scores have
r-scores between —1 ard 1

+ approximalely 95% of scores have
r-scores between —2 and 2

+  approximalely 98.7% of scores have
r-scores between =3 and 3

EiX)=u
Var(X) = E[(X = p*| = B(X?) = *

Probability
P{ArB)=P(A)P(B)
P{AWB) = P(A) + P(B) = P(AB)

P(4|B) =ﬂi|;—]‘ﬂ, P(B)#0
Continuous random variables

MX=r)= J’ Flx)dx

L
PlazX<b)y=] flxidx

Binomial distribution

P(X=r)="Cp'(1-p}'"™’

X ~ Binin, p)

= PlX=x)
=|:;;Ip‘fl—p}l“"..t=ﬂ. l....n

E(X)=np

Var(X) = np(1=p)
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Difterential Calculus

Function
¥=fix)"
¥=unuv

¥=glu) where u= flx}

y=4
¥ =sin f{x}
v=cos fix)
v = tan fix)
e
v ln f(x)
y=al¥

v=log, Fx)

¥ =sin™ f(x)

}r—cus",.-"[r]

y=tan! fix)

HAHS Mathematics Extension 2 2022 HSC Task 2

Derivative
% = nf ) A

ﬂ dv , ff.fu

dx dx dx
d}' f."_'!.- du
e
de  du dx
du

e
dy __dx dx
dx v
& _ F(x)eos f(x)
dx
ﬁ-._,r'(;]sinff.t]
dx
D _ ) sec?F(x)
dx
j_i‘f'lix}ef“'
dy _ flix)
de  flx)

ﬂ = {]najf"{.:‘ja’r:x’.

dx

dy __Six)
dr  (Ina)f(x)

& )
=)
& f)

de i froof
A

dx  14[fix)f

Integral Calculus

o

a

P

a

SN b T e

whore n#—1

Flx)sin Flx)dy = =cos filx)+c

Flxleos Flx)de =sin flx)+ ¢

Fix)sect fix)dx =tan f(x) ¢

Filx)eMde =g

%:M =In| f(x)|+¢
! fix
(* ) Fix)
Fix)a’ gy = z s
Ina

LS

e f(x) ,_Id.t—lta.n"'ﬂ )
Jat+[ ()] “
HEHI.[ = LY - ' v—“.:.f.t
x Jodx
o
Flx)dx
b=ay .
- {_,r’l_a:li_,r’[h]12|_f[xljl I_fl{xn_l]”

Sfix)

Ja =[]

where o =x, and b = I,

dx = sm_1@+ c

X
4+
ia
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Combinatorics

(]

np n!
U
lnal =nC = ”—'
W = r}!
(x4 alt=x"4 rT]x"_la oo {T_.]x"'_rﬂ’ b bg"
Vectors

o=l -]

w-v=|ul||v|eost = xpx, + v,
whers ¥ = x,i + '.-'Hl'

and v =xi 4y,

r=at+ib

Complex Numbers

r=a+ib=rlcosd + Isind)
= el
[.I-I[co55'+ i5in |Ei']]JI = r"cosnf + isinnd)

- rr.'el.llﬂ

Mechanics

—|—w

dx _dv_ dv_d(l ]
drit e dx dxl2

x=acosipt + @) + ¢

x=asin{nt + a)+ ¢

i=—-nlx—c)

—4_ & MEW Education Standards Authorty
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Year 12 HSC Assessment Task 2
Mathematics Extension 2 — 2022 HSC

Section I — Multiple Choice Answer Sheet

Student Name

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

Sample: 2+4= (A) 2 (B) 6 ) 8 (D) 9
AO B@®@ cO DO

= [fyou think you have made a mistake, put a cross through the incorrect answer and fill in the new answer.

A B@® cO npO

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

correct

A B C D
® ] O O

HAHS Mathematics Extension 2 2022 HSC Task 2 Page 11 of 11



YR12 Ext 2 AT?2 2022 Multiple Choice Solutions

1. The Argand diagram shows the complex number ¢®.

A. \ B.

Solution: D

&> &7 - —ie’®

z > z, - z,
( double) (rotate
the clockwiseJ
angle 90°

2.1f z= 2e75i, then which of the following is purely real?

A 7 B. 23 C. z D. 3z
Solution:
EATEE
L2e 3J =8e”
.. Purcly real B



3. If w is a non-real cube root of unity, then
w+w+1=0

a(1mwew?) =(2w) =64 (w') =64
Answer = C
4. The interpretation of the symbols is the co-ordinates on the Argand Diagram must be at least 5 units from

the origin, and the argument tells us that it is in the 2™ quadrant.
The only response that satisfies both conditions is z =—-5+3i

Answer = C
5. AM/GM inequality: “—;bz\/ab
Rearranging gives a+b > 2+/ab
Which is equivalent to LZ + Lz Zi Answer = A
xoyXxy

6. Assume that a and b are negative real numbers with a > b. Which of the following might be false?

A ——<0
a—>b
B. E—£<0
b a
C.a+b>2b
D. 2a>3b
Solution:
a>b
a—b>0

L>0 so A is false
a—
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