Neap

Trial Examination 2020

VCE Specialist Mathematics Units 1&2

Written Examination 2

Suggested Solutions

SECTION A - MULTIPLE-CHOICE QUESTIONS

1 [a] [B] [c] [o] [E] 11 [a] [] [c] [o] [€]
2 [a] [] [e] [p] [g] 12 [a] [8] [e] [o] [g]
3 [a] [e] [c] [B] [E] 13 [a] [] [c] [o] [E]
4 [a] [#] [e] [o] [€] 14 [a] [] [e] [o] [€]
5 [a] [8] [c] [o] [E] 15 [a] [8] [c] [B] [g]
6 [a] [g] [c] [o] [E] 16 [a] [8] [c] [o] [€]
7 [a] [] [c] [B] [€] 17 [a] [8] [e] [o] [g]
s [a] [8] [e] [o] [E] 18 [a] [8] [c] [B] [€]
o [a] [B] [c] [p] [g] 1o [a] [e] [c] [p] [g]
10 [a] [&] [c] [B] [g] 20 [a] [8] [e] [p] [E]
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

Question 1 B
i+j=2(-))

=-i+3j

Question 2 C
4_9

1
r=3
3
=3J§xl
=3./3

Question 3 D
F=at b 2abcos(0)

9% =77+ 8%~ 2 x 7 x 8cos(0)

cos(ﬁ) = ‘19_16_4_153_1
112
e (22)
0= cos (112
~73°

Question 5 E
a+b=(m+4)i+(2m+4)j

Solving x =4 + m and y = 2m + 4 simultaneously gives infinite solutions for x, y and therefore the solution

w42
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

Question 6 E

Question 7 D

jmi—2mj| =1

Jm® + (=2m)’ =1

m2+4m2:1

Question 8 C
OB=r,0C=2,/ZBOC=120°
C=d b - 2abcos(60)
2 2 2
BC =r"+r"=2rxrxcos(120°)

:3}"2

BC = .3r

Question 9 B
9x4=x(x+9)
36 =x" +9x

X +9x-36=0

(x+12)(x-3)=0

x=3asx>0

Question 10 D

s =49
® 1-r
=10a
10=
1-r
_ 9
==
10
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

Question 11 D

Question 12 C

3 .
==-2
2=3 i
Im(z)=-2
Question 13 E

cSolve(a- x2+16=0.x]

’-1 '-1
x=4- (— orx=-4 [—
a a

cSoIve(Q- .‘(2+ 16=0,x] x=i- forx=—-1
2

Question 14 C

2 2 2 2
Ja—0+ (-6 = Jx-2)* + (y-0)
Ay 12y +36=x" —dx+4+y°

12y =4x+32
y= %x + g
Question 15 D

x2+(y—b)2—b2+c=0
x2+(y—b)2=b2—c
b’ —c>0

2
c<b
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

Question 16 A

/BAC = % x ZBOC (subtended angle)

ZBAC =50°
obtuse ZBAC =260°
ZOBA =360 -260-50-20
=30°

Question 17 C

g.b=3mxm2+—6x—4

Question 18 D

a.b
cos(f)=—=
|a|[b]
_ -2-3
5 x «/ﬁ)
-
/50
_ 2
2
0= cos_l(——@)
2
_3z
4
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

Question 20 C

length ratio:

AB'_3

AB 4

area ratio:

(2)2 -9

4 16

area AAB'C' = 2 x 40
16
A 2
)
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

SECTION B

Question 1 (8 marks)

a. r= ;
1 + sin(8)
r+rsin(f)=4
Let y = rsin(#) and P y2 =
r+y=4
r=4-y Ml
2 2 2
X +y =(4-y)
=16-8y+ y2
8y=16-x
y=—2242 Al
8
b.
A
4
0, 2)
— = ~
L (-4,0) 4,0
( /)/ \,(\ ) > X
—6 - " —4 -2 o 2 4 AN 6
y4 N
/ N\
/ ) AN
/ AN
-4
2 marks
parabolic shape Al
labelled intercepts Al
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

c. r+rsin(@)=2
n
Let y =rsin(f) and x2+y2=r2. M1
r+y=4
r=4-y
()
xHy =
_16_8,,,? M1
2 n
n
8,_16_ 2
ny T2
n
n2 2
= —— + -
Y SX n
y-intercept:
(0.2) A
n
Xx-intercept:
Lety=0.
n2 2
—-=x +==0
8x n
X = ié—1
n
. 4 4
The x-intercepts are therefore | ——, 0| and | =, 0. Al
n n

. - 1 .
Note: Alternatively, students may use dilation of factor of - as their method mark.
n
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

Question 2 (10 marks)
1 1.
a. Letz,=—+ —i.
S NG

SoRo)

r=1 Al

=z
=1 Al

Al

Al

correct z, Al
correct z, Al
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

. 1 1. 1 1.
d. i. (z—zl)(z+z1)=(z—[ﬁ+ﬁsz[z+[ﬁ+ﬁz]j

(z—zl)(z+zl)=22—i

ii. 7 =i

2 .
(z—z)(z+z)=2 —i
=0
=2 or =7

1.
Z=—+4+—i or z=-

1 1
AN B b

Question 3 (9 marks)

a. ZPAR corresponding to ZQRC
ZRPA corresponding to ZCQOR

.. ARAP is similar to ACRQ (two angles equal in a triangle)
b. PB=d-x

c. |RQO|I=|PB
=d—-x
IRQ| _d—x

|AP| x

2
area ratio = g—q:-;—cl—

M1

Al

M1

Al

M1
Al

Al

M1

M1
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

d. AABC is right-angled (inscribed in semi-circle).

~/RCQ = ZARP
=90°

AR? + RP* = AP?
1°+RP? = 4"

RP=Ax*—1 MI

area of AARP = =bh

><1><A/x2—1

DN | =

N —

2

_ax 1 Ml
2

2
area ratio = @

X
4’
d:4—>arearatio=% M1
X
{2 2
area of ACRQ = L(;l—x) Al
2x

Question 4 (11 marks)
— —
a. i. OA=10i+ 18] and OB =20i + 6]. Al

- = —
ii. AB=0OA-0B
=(20-10)i+(6-18)j M1

=101 - 12j as required

b. \07\:2@ \cﬁs\:zﬂ_(p Lﬁ!:zﬁ Al

distance = \ﬁ\ + ‘079‘ + L?B’

=57 km Al
oa:=[10 18] [10 18]
ob:=[20 6] [20 6]
ab:=ob-oa [10 -12]
nor'm(oa) 3-@
norm (ob) 2109
norm(ab) 2-f61 |
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

— —
C. i. OA - OB =308 Al
|dotp{oa.ob} 208 I|
— —
.e -1 OA - OB
11. &= cos p—y p—]
oallol
1 308
= —_— M1
cos (2A/106 x 2A/109]
~ 44° Al

308

2- /106 - 2- 109

‘ (75- 11554
Sl.n'l_
11554

2- /106 - 2- /109

cos"( 308 ) 44.2461517

[€]

3}
{on

=3
=
l
|

b M1

lon
{on

= 14.1i + 4.2 Al

dotP{oa.ob) b ‘

dotP(ob,0b)
[14.1284404 4.23853211]

H
e. V= OA - u
= 10§ + 18] — (14.128...i + 4.238...j)
=—4~128--~i+13~76--~_j M1
minimum distance = |y|
v| = 14.4 km Al
oa-14.128440366972 4.2385321100917]
[-4.12844037 13.7614679]

norm([-4.l28440 366972 12.76146788990¢
14.3673943
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

Question 5 (12 marks)

a. i. 125-4 x 15 =65

i, 12_g33..
15

.. 8 years

- 120.
3 1146
41 108.768
5 102.469..
£ [05.6669...

A6|=1.08'(JS—15

ii. 14 years

I1.1 TIE
OA

12141.7725..
13130.1143..
14117.5235..
1513.92539..
161-10.760..

c. m =125 x0.08
=10

Al

Al

Al

Al

Al

Al
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

d i 18 ducks after 2 years Al
e 1.2 [N
&® A |
1 8 .
2 12.

ii. Al
20
L da _
JE
S - 40'5.
61 6075
| 91125
® [136.6875
AS| =1.5-a7
e. 8x15" Al
f. D,,,=15D,, Dy=38 Al
g. after 5 years: C5 =96 and D5 =73
after 6 years: C5 = 88 and D5 = 106 M1
Therefore there will be more ducks than chickens after 6 years. Al
Question 6 (10 marks)
x2
a. y:4—aandx:2at
2 272
y= (2at). _dat”_ at2 as required Al
4a 4a
b. i. y=y;=m(x-x;)
y_gzt(x__z_a) Ml
2 t
t
=tx+2a
y=m+2a+% Al
t
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

11. mRP_

y=y;=m(x—-x;)

y— at2 = —%(x— 2at)

y:—%x+2a+at2

1 2
iil. LetyQR:yRP—>tx+2a+%:—;x+2a+at

t

2 3
(t"+ Dx=at —c—;

4
at —a
X =
t

t2+1
_a(' 1)
t(t2+1)
_a( = 1)+ 1)
t(t2+l)

o1

1 2
y=—;x+2a+at

=ta(t—l) +2a+4
t #

2
=at —a+2a+£2
t

- | T 1
x—a(t—;),y—a[t +1+ 2}

t

M1

Al

M1

M1

Al
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

o emdi-d)
t

xzzaz(tz_%lj M1

:czz(t2+l+l2 —3]
t

= a.a(tz +1+ 12\] —3a2
t

:ay—3a2

2 2
ay=x +3a
2

y:'lc_+3a Al
a
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