Sydney
Student Name Technical ,
High School

Teacher’s Name:

Extension 2 Mathematics

TRIAL HSC

August 2020

General * Reading time — 10 minutes
Instructions -+ Working time — 180 minutes
Write using black pen

NESA approved calculators may be used

A reference sheet is provided at the back of this paper

In questions 11-16, show relevant mathematical reasoning and/or
calculations

Total marks: Section I — 10 marks
100 + Attempt Questions 1-10
Allow about 15 minutes for this section

Section II — 90 marks
Attempt questions 11-16
Allow about 2 hours and 45 minutes for this section



Section I
10 Marks
Attempt Questions 1-10

Allow about 15 minutes for this section

Use the multiple choice answer sheet for Questions 1-10.

1. Ifz = 2e73', then which of the following is purely real?

(A) Z
(B) z3
©) 7
(D) 3z

2. A particle’s acceleration ¥ ms is defined by ¥ = —3x, where x is the displacement in metres.
How long, in seconds, does it take to travel between the endpoints of the motion?

s

(A) 3
(B) 973
(C) 3mV3

(D) mV3

3. In the parallelogram, |g| = 2|b|

<

a

Which one of the following statements is true?



4. If z = 3 — 4i, then i is equal to:

—1 - 2i
A
—1+2i
B =
—1—i
© —
1+
(D) —

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

(A)

(B)

(C) a+b>2b
(D) 2a > 3b

6. If the vectors @ = mi + 4j + 3k and b = mi + mj — 4k are perpendicular, then:

(A) m=—-6orm=2
B) m=-2orm=6
C) m=-2o0orm=0
D) m=—-lorm=1

7. Suppose that both x and y are odd. Which of the following statements is true?
(A) x+yisodd
(B) x —yiseven
(C) 3x + 5yisodd

(D) xy is even



eS
8. Using a suitable substitution, J
1

(A) —du

.
o
Q

(B) wdu

©) | Pdu

(" In(3) 3
(D) wdu

(In(x))’
X

dx may be expressed completely in terms of u as:

9. Let the complex number z satisfy the equation |z + 4i| = 3. What are the greatest and least

values of |z + 3|?

(A) 8and?2
(B) 5and?2
(C) 8and3

(D) 8and5

10. P, Q and R are three collinear points with position vectors p, g and 7 respectively. Q lies
between P and R. If2|Q_R)| = |P_Q)|, then 7 is equal to:

3 1
@A) 74 -3
3 1
®) 5p-74
1 3
© 3p- 34
1 3
D) 59-74



Section 11
Total marks — 90
Attempt Question 11-16

Allow about 2 hours and 45 minutes for this section

Begin each question on a NEW page

In Questions 11-16, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Begin a NEW page.

6
a) What is the unit vector that has the same direction as v = ( 3 ) 2
|
b) If z=6¢ °
1. Rewrite z in modulus argument form 1
ii. Simplify (z)* 2
iii. Find arg(iz) 2

c) Integrate:

~

x+1
Jx*+2x+5
( 1

. ————dx 2
JxT+2x+5

d) Popularised on the internet, different types of dogs are given “names”. Three of these names are
given as the following propositions.

p: it is not a doggo
q: it is a floofer
7 it is a woofer

1. Write down in words, p = notr 2
il. Write down the converse of p = (not g and r) 1
1il. Write down the contrapositive of p = not q 1

End of Question 11



Question 12 (15 marks) Begin a NEW page.

a)

b)

T T
Consider the complex numbers z; =1+ iand z, = 2(cosg+ isin—j

6
1. Write z; in the form r(cos6 + isinf)
il. Find the modulus of z; z,
iii. By considering the expansion of cos(a + ) and sin(a + f8), or otherwise,

write z;Z, in the form z = a + bi where a,b € R
. ST
1v. Hence find the value of tanE in the form ¢ + d\/§, where c,d € Z

V. Find the smallest value p > 0 such that (z,)? is a positive real number

Find szex dx

A mass has acceleration a ms™ given by a = v? — 3, where v ms™! is the velocity of
the mass when it has a displacement of x metres from the origin.
Find v in terms of x given that v =-2 where x = 1.

End of Question 12



Question 13 (15 marks) Begin a NEW page.

a) The equations of intersecting lines L and M are given below with respect to a fixed
origin O.
Lir =111+ 2) + 17k + A(=2t + ] — 4k)
M:1 = =51+ 11] + 1k + u(pt + 2] + 2k)
where A and p are parameters and p is a constant.
If L and M are perpendicular, what is the value of p?

b) Prove by induction that

1 1
w = 2ne
forn>3,neZ*
c) Let w be a non-real cube root of unity
i Show that 1 + w + w? =0
ii. Hence evaluate (1 — 3w + w?)(1 + w — 8w?)
d) 1 Show that
tanx tanxsec’x

7sin’x + 5cos’x Ttan’x + 5

1. Hence, by setting s = tan x, or otherwise, find:

s

J 3 tanxdx

. 2 2
7sin“x + 5cos’x

End of Question 13



Question 14 (15 marks) Begin a NEW page.

. SxP—3x+1 Ax+ 1 B
a) By writing > in the form —; + find
x+ DHx-2) x +1 x—2
J 5x°—3x+ 1
«*+ D(x - 2)

b) Ifa,bandx = 0,

i. Show that a? + b? > 2ab
1
2 <~
x +4 4

1il. By integrating both sides between the limits of x = 0 and x = X, show that

1. Hence, show that

ol

e” >

x?
T+ 1 where X > 0

c) A particle is undergoing simple harmonic motion about x = 0. At time ¢ seconds the
displacement x in cm is given by

x = /3 sin3t — cos 3t

1. Write x = /3 sin 3t — cos 3t in the form of x = A sin(nt — 6), where 4 > 0
il. Find the period of the motion

1il. When does the particle first reach maximum speed after time t = 0?

iv. How long will it take for the particle to return to its original position,

and find its acceleration at that point.

End of Question 14



Question 15 (15 marks) Begin a NEW page.

a)

b)

d)

If xyz represents a three digit number (not the product of x, y and z), show that if
x + z = y then the number is divisible by 11. (x, y and z are positive integers)

A particle is moving under simple harmonic motion where v = 9vV3 — x2.
Find the centre of motion.

The points A and B have position vectors given by:

R 1 - -1
0A=(2)and03=(3)
2 4

—

1. Find an expression for the vector AB in the form of x,i + y,j + z1k
ii. Show that the cosine of the angle between the vectors OA and AB is g
1il. Hence find the exact value of the area of AOAB

1. Show that

T
sin(@ + 5] = cos0

ii. Consider f(x) = sin ax, where a is a constant.

Prove by mathematical induction that
nm
f™(x) = a™sin(ax + 7)

where n € Z* and f™ (x) represents the nt" derivative of f(x).

End of Question 15



Question 16 (15 marks) Begin a NEW page.

a)

b)

1
Let 7 = J x"e “dx

0

1
1. Show that 7 =nl, | ——
e

1

1i. Hence or otherwise, find the exact value of [, = J xle “dx
0

The point P representing the complex number z moves on the Argand diagram so
that |z| = |z — 6 + 4i]

1. Find the Cartesian equation that describes the locus of P
il. Graph the locus neatly on a number plane.
1il. Hence find the minimum value of |z|

Question 16 continues on the next page

10



c) The position vectors of the points 4, B and C are a, b and c respectively, relative to an

origin 0. The following diagram shows the triangle ABC and the points M, R, S and T.

A
Diagram NOT
R to scale
M
S B
C
M is the midpoint of AC
R is on AB such that AR = %AB
S is on AC such that AS = EAC
T is a point on RS such that RT = ERS
1. Express AM in terms of a and ¢
11. Hence show BM =%a—b+%c
iii.  Show that RT = —ga —2p +§c
1v. Prove that T lies on BM
End of Exam

11



Mathematics Extension 1 Year 12 Assessment 2 March 2020

Mathematics Extension 1 Year 12 Assessment 2 March 2020

"Qjm%*}lo\‘m ohv tha  dirde

__A:u_“% imkM g

il

Extension 2 Mathematics Tual Solutions
SecHon |,
L B b. A
2. A T 5 .
3. C 3. C |
4. A . A
5 A 0. A
i%
I (207 ) 5. a>h
= %0 e a-b>0
, o
Pwelg vead. a-p 2°
L n = \lg & 4. & = Q
2T,
1= /\E mEEdm =2 =0
Max > min is 5T (m-2)(m+6) =0
G x J3/
\EY 3 F.ooe=Qemtl o y=dnt]
Y ) ~ i
= /3 Seconds Fry = Am+l - (1)
3, q = -¢ FAm T dn
o+ =0 2 (m-n)
4 | : | g ok w= W D dus wdn
l"(g'l‘“:> 'Q"'L\‘L N “)[,:,2~$ = U.:S
{ - =4 : w=1 D =0
. » - 3 3
=2+ 4¢ A -l T 0w
-2 (52 A |1- (uof=3
Lo+ ib s a_ crde.
L+ 2L wheee |54zl = (’g'(w%\\
¥s)

mait\a}n,imc\e o a weder

( n\:\;\‘\b Re(y) 5

. \ / ‘ min velue ' 53
T \\ )@:
\7“"" max value 5 E3
X -
M.CU.ULS
16
\D 7
- 90
[T
7\ -
F/ & c - %N
/ A
@
T
L
O\
2 (e-a) = % -8
Q¢ = 34 L
c £ A
T 5L T2 b




Mathematics Extension 1 Year 12 Assessment 2 March 2020

SQCMUV\ I,

Mathematics Extension 1 Year 12 Assessment 2 March 2020

———
o) l\/l \!e”aﬂll

/N
7

v

v

_EQ;GOS %ﬁ\:‘—\'i'

= {2z

— (3 y

o

[§
acg (%Q 7y

) i 5= 6(cnTrising)

7 =£(q (ons « Cs&A%)T

by De Moivre's  Theoremt .

2= 6% (0055« cin B

* 0 (on®s — 5inZs)

oR 6" (eds (-7%))

©
<
fais]
L
oA
g
§

= {2 us /L;. ’
i bsAéXMWA
= ax{y
=aly
i 535, = 208 (eon (Ter ) sin (% 7))
on (T x %) = o oo T = sin T sin 7
R 4o A
" a2 N2 2 * G
R
21— 28
Sin (1?(9 Al -K/L‘r> = Sinﬂ/c, M'\qu * COQ—E/Q sinv/q,
. oL o+ G+
= 2%t Y G

L B
ZQ\F.:.* 245

3aee 26 %o e+ (o %))

2 Gy % LT3

O\fi‘}(‘-’) Y CWS(5>
A A
. 5u
= /6;
i [ , ([ 2x+2
J N o R s b1¢
Ay LY = 2 e 2t 5
i ‘i{%\xl—%legl +C
i | ' 0 (
% =
J s J o peaasyrs 0
f {
- \) N A
\ (1-‘r\) L
o [t

== "rmm K‘“"‘")

RN mﬂf is_net a Ao%oJ[ew/H— imp1ien *Hv\wi’\ it (S\v_\éa wooler.

i <m91” g and r) = p

il not (not a,) = not p
i

q = nek p

%0
iV, A;Wf:; . sw\g\z/
%o
Grl G
G- - G
2 - |
= 94+ 8
Vo (Ba) pasihive. veak . e 7l > ©
- sin' % =0
Soop= 12




Mathematics Extension 1 Year 12 Assessment 2 March 2020

by Jae™ dac

Mathematics Extension 1 Year 12 Assessment 2 March 2020

= [ac"“@)‘] - Joxe™ax

=

> e -’([_29&@7(] - [2e° obc)

z e’ - 27@“ 4+ 90+ C .

A X = d{y\x L“i‘[l>

ol 2
=3 5 Ui‘/> oL,

b = G V3 o= v
| due yo=2 dy”
Q\JL’G 0‘\\“’ \)f (&7\_

5. a) l% Q_EMP_Q{]_(M(U\‘QT} direckon vedtove must bR perp adsculal

Le. dob prdukt zeo.

(-20 ) ~me ) [phe2ir2k) =0

~2p x2 =3 e

1,
\) 2476 J 7L

Whea 2¢ =V N =72 whn =\ y==2
L= Saenls-el * C 0 =-|
= 3wz *C 2D w3l = x|
c o= \- T4 ]
2 = B (A-6) F -3l /

2 (x~1) -
¢ =y ~3
, = 2(w—1)
VT e >
J - ,'\: 2 (V) . 3

_2? = é
0 I
i
by w4z, ¥ n el
Show _4rue for n=3
{
Les = 3L
L
- b
- #L-A———
pHs = 2%t
€L £
= 4 >
True for n=3. 1 OR -
j
A(Séoyy\,e, e fw’ Some & n LHS = (lee)!
£ l ' -
e, wl < T T W
R D N
. b qa8mp
Now prove tme for n>kR*l < 7 gy M
/ ! i
/.2 Prove [E+0)! I T featleg »347/5
: i
e
Frond _the _ adsumedien ! A g gt
iy L L f _ {
B Y el S gk Y et > a.av
. R .
feanl < TRE (k) < gttt
¢ —
DE T (1) %2 = a*
oz U W
4 21{.1”/"[ CK"") - Q\b{\/‘
{ 2 P {
L ‘D'i’;Z.T—T:T RS ”ﬁr’ﬂ” (,‘M*\)(A< Q T
L L -
i) | < P 0L 7 L b k23

o Trne for N S 9 (e Trve bor n=k

Sine resard p trpe for n=3, b dollows thed e will

6




Mathematics Extension 1 Year 12 Assessment 2 March 2020

choe be trve fer n=23+1 =4

n=4+/=5

Mathematics Extension 1 Year 12 Assessment 2 March 2020

(ef s = Tonx

Gad _go  on ﬁo.»
gk n 73 indegess
Q13 =)
P\ =0 ,
(3= (F 3%+ )=D

da = gecta dx

M«\%’T75 5=z

Mo 0D s a non- real  reot e';[ umi'f—ﬁ

L. (o =1 (Wt 1y +1) =0 phok s F |

o e =0,

i (1= 205 + =) [+ — &gn™)

)
wn 0 J:O
G
- T ')LSC’(J
-l Jo BT S
r 3

= ((L+®) =300 ((1+0) = 868>

= (= 20 (=™~ §u3*)

=

I s WA N
= 3 3
= 36
)i e . tanx
TV
Isinta + Stoy™
Faax
- B FIL
sia¥e + Cod

L8 T

@S
Fann sec “i
Frantw « 5
= 2HS
o :
" 1z
1. P ’{Cl/\% '
o/
o kiatx S

| N (e 2 :7
St

= L (a6 — m5)

26
= _\[;va‘/v\ /§

G,
P73 tanxsec *x ,
J ox
o) Ftaw -5
mem par'(’ i)
7




Mathematics Extension 1 Year 12 Assessment 2 March 2020

Mathematics Extension 1 Year 12 Assessment 2 March 2020

%
i (% = Pt
X = J e
\)o x P+ b o ‘
7 ’\"_L)L"(O(
Z“ﬁ/\/\\l'ﬂ«}\‘lo = L I j‘ﬁ,
Lo | eu) Seal € BN
L KT AW %
. K+ e o
H 2
o [PEEN %
C =
e = e
,xl (}‘/Z
— %\ =
m 3

4 a2y  Bx®- 3+ _ Axx 3
(1) (2e-2) ot | T x-2
5at —3w | = (Ax+)(x-2) + BO+)

Ut x =2 ’
5 = B(5)
B =23
(ot x =]
2 = (At1)(=1) +3(2)
-3 = ~-Ap-1
-2 = -f
A= 12
T& [ oxl . 2 s
x4 x-2
= (]———l——“w ps ! < 2 et
\_} Lt Nl -z

= ] fanTx 3R in2l £ C

Vi x =B Sindk — (03t
. x = Psindbeend - B cendi 3B

D | G =2 |+ 4an x £ C

2 Am@zﬁ

! i

by i (a-b)" 20

0% dab th" 7 O

&1“% bl 7 &Qb

ii. (of a=a b=2

x2+l 2 Hx

Aga® = |
f = 2

. 4

fon8 = &
8 = %
xn = Zsin(%{:’“ﬁ-/(,>
77,

i T- 7 . a=3

27

1= 3

' c

’;("‘—et\t S 4x ) xS Pasmi/lv*( So
x L

2w Y T4

i Max spud ak  x=0.

Jgin(2k — %) =0

e 3b— 6= O T 2T, -

10




Mathematics Exiension 1 Year 12 Assessment 2 March 2020

Tl 3%~ % =0

= %

_
- /(g Steonda |
. OV(@U\M posthion

£=0.

o=

VAT (‘T/S)

A
LR

= |

-\ = ZSM(\%% ”C/e)

- ‘yz = sinkt— )

D %Y= =Y o :r'k/(o o
’T

this & =0,
. w EX)
L= =Y

Mathematics Extension 1 Year 12 Assessment 2 March 2020

5. a) Xyz
J

\oo>c«-\016+ z

bode \6 T AR

';LD;,—, loox *+ lolx«z) t2

_

tlox + =z

= 1\ ( \07(*(—%)

Adivistble ba W on % 2 aee posithve indeges
e U
L) V= 9Nz -t

37
t = 4)«3

LT
“/‘33 Seconds

Decdevoion ok tha Po;,\)r Y :W/q L x= —{
R N

z

== 2R —|

= Q om [¢*

11

(ewhre i where V. 8 mayx N~ 1S moX.
vtz 81 (&-x)
N
AT
i
/ .
-G 0 \~\I'5 7 x
Conkre ol wngtion ok 2= O
O L A = —liwzyeil - (lpx2) +2k)
= 2L v 2k
i _ GhenR
|58 || 5|
:2*2*&-%
(T +Jq
Y
q

12



Mathematics Extension 1 Year 12 Assessment 2 March 2020

AR

pove = 5| 6hlx|pR) sia@

A
= 2r* g ®

I 9

Mathematics Extension 1 Year 12 Assessment 2 March 2020

F’“"?

”
o
£

codwe o nzltl povded nzl 15w
Since rwe for =

s
Aol = ¥ QS

-

oo i follows drue A

=
- L >
2365w

ﬂ:‘+‘;2)
N=25v=3 and g on for alh E(\i%@d n |

n

: -, T,
A isin (845) = 5in@eoo 2 ¥ 02O 5in 2

in@*0 * eenO K

- 69'0‘9

Wy 0
B4 () =

[1} o
a” sia (ot "o

Show  tewe  for w=|

206N = acenax

B‘(} focomuloe © £100) =o' sin (ax 3
=acesax  (by pact i)

Asssme  tewe  Jor n=k

e, % (w) = a"sin (o < %\

Pove trme for n=lp+]

. (ext)

e !

et M8
(1) = a

i
sin (ax t /:z)

Prom__the assum?—‘don:

My = 0" sia (ax < k}—i)
i fteontiade  Dolin  siden

{

LYy

-
a¥ een (o < h’fz) X oo
et

-
cca(o\')(-\'w'/z',\-

O
1
- O\.\L

502
Cin (mL By

2 J‘-%) (\0% pocrt i-)
i o\—\&-‘“‘\ - T

sin (o + (ke

13

14




Mathematics Extension 1 Year 12 Assessment 2 March 2020

.oy T = Jo x"edx

LT (a0 e L= ]

-t —x
P ond” (=27 dx

i

("% (-e™) = prx(=e”) + [ nx"e adx
= _; + V\-In-—(
i 1,7 3T, ¢

=3 (27, -%) "

a

= [}I( -..L(./e

= ((T.- %) - Ve

= ('JID - W/Q

=l xCeTran = 7%
- jo

:@ja\exo\>t~’e"
— 1 io

= 6(‘611 ~ e

= 6("(’.-‘('%\}"’&

e

Mathematics Extension 1 Year 12 Assessment 2 March 2020

<
\t

(2,-2)

2
= perperdscalar gived 2

2
2
S y+42 = Ya(x-2)

- Er,/}_)(_ - q/7_ -2

<f

= 3/7_’& - @/2‘

oR 3x—zucyla.>m

il

”~(D/€ -y — \°/e

= b~ \‘7e
Py i Asl= [%- b+ i
N \’5 - CG’L{‘Q‘, perpondicodar _bisector
i) J

i

Minimum  value b& P&—Hf\a‘jomdl Uheorem :
370t = [z
— 4
AN /3(;/\ = 1(&“&
it 35\7\’;&’\?*'_‘5—&
= 4 - oR
-~ — -a
= o F AM T B
R -
=30 - b+ 38
- — -
n RT = of — R
. o, =2
g7 = 7ARS
;7‘§<(3_S-’6ﬁ>
s - - -7
’%((Lf;i+ich%1~ o+ %ed D
= 2’/? ( Co+

/

/

~ ./ *
(2;7\

S -%a - k)
- 2, _ %
Vq [ /Cl o /O‘é
w. (o \ineac -

~

“/ (6,-4)

Prove B = DBy
: -

15

Nowt {;—‘\Z;g&"'a




Mathernatics Extension 1 Year 12 Assessment 2 March 2020

< (hme) +(%ha - %

59

- /61 \3‘3 (Som g\)a(“ﬂ’ i)

q .
=-Ya b et Yy e

it

Ya (& -20% ¢

)

1

Uq (ta -k + )

= %9

. ) —
.. T “@.-D" BM .




	Extension 2 Mathematics
	General
	Instructions
	 Reading time – 10 minutes
	 Working time – 180 minutes
	 Write using black pen
	 NESA approved calculators may be used
	 A reference sheet is provided at the back of this paper
	 In questions 11-16, show relevant mathematical reasoning and/or calculations
	Total marks:
	100
	Section I – 10 marks

	 Attempt Questions 1-10
	 Allow about 15 minutes for this section
	Section II – 90 marks

	 Attempt questions 11-16
	 Allow about 2 hours and 45 minutes for this section



