2023 VCAA Specialist Mathematics Exam 2 Solutions
© 2023 itute.com

SECTION A — Multiple-choice questions

1 2 3 4 5 6 7 8 9 10

C B E B E C D A D A

11 12 13 14 | 15 16 17 18 19 | 20

E A E B D D C C B A

Ql C

Q2 Asymptote x =1 indicates that a+b+c=0.
Asymptote y =2x+1 indicates that a =% and b is a negative

value. B

Q3 Sketch the graph of y =sec(x) in the interval -7 <x< 7.

Translate the graph vertically to find a . E

Q4 Let w=-2a+2ai .. z=w—-1 .. z2=w-1

cl4z=w=—2a-2ai . —2% -2 _is?% B
—2a—2ai -1-i 4

Q5 z isin the first quadrant.

o) ) )= =]

2= 1601{2—3”) = —4><4cis(— gj =47 E

Q6 First: 0.5, second: 1.1420, third: 2.709 C

Q7 Sketch a smooth curve through (~1,2) without crossing the

tangent line segments.
The curve passes through (1 .5, 1.0) approximately. D

Q8 Q attime ¢ in the pool of volume 8000 — 5¢

Q .do__ 200 __ 40
8000—5r  dr 8000—5¢r —1600

. concentration =

dy
Q Atr=2, B2 g WL w3 D
d 3 17/ ) dx & 4

dt

Q10 Integration by parts: I, =nl,_, + [(1 - x)" e"L
20, =nl_ -1 A

4 1
Q11 27r.|.2cosyw/1+sin2 y dyzzzj 1+u? du E
0 0

dv . t=10ge(1+v)

Q12 ﬂ:l—i—v, v=0 when r=0, IZI
dt 1+V

When tzloge(e+1), v=e A

Q13 u=25, s=-80, a=-9.8 Use s=ut+%atz to find
t=4.30 E
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Q14 7 is a unit vector perpendicular to both a amd b.

Since both are on the 7 - ] plane .: 7 =k . |Eﬁ|=3

Q15 |ﬁ|=2sin%=\/§

Q16 Upward component: z =15¢—4.9t> +1.5
v, = L4 =15-9.8¢ At the highest point L4 =0, t=——and
Toodt dt 9.8

z=1298. At =0, z=1.5
. total vertical distance =~ 2x12.98—1.5=24.46

ik
1 —1|=(4+p) —(4a+3)] +(ap-3)k
B 4

Equate components

QI8 7, =27 —kj+3k , i, =2ki +3] —2k

Let n,.n,=0 .. k=6

Q19 Sample n=16, E(X)= =800, sd(X)=-==50

200
Ji6

13500 _ 64375, pr(¥ >843.75)= 0.1908

f:

Q20 sd(¥)=—2 =2 5-10500+15500

Jioo 1077

For 99% confidence interval, Pr(Z < z)=0.995 .:

=13000

7=2.57583

- 13000+ 2.57583x% ~15500 .: 6 ~9710

SECTION B

Qla At C(1,0), —=1(1+a) =0 .:
As x—>1, x—¢"' -0 andwhen b=0, e —x+b—0
. the curves meet at C (1, O).

a=-1

Qlb di(—x(x—1)2)=—(x—1)(3x—1)=0 at x=1
X

i(e*'1 —x)ze"’_1 -1 Asx—=1,e¢"'-1-0

dx

.. the curves meet smoothly at x =1

Qlci di(—x(x—l)z):—(x—l)(3x—1):0 at x:% also, y:—i
X

27
ie.at A l,—i
3 27
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. V2
=sint, where EStSﬂ'

) 2 2
. (x j +( 4 j =1 centred at (2,0)

e—2

When t=§, x=2and y=e—2;when t=7, x=0and y=0

Qle

QIfi f\/ (—2sin?) + ((e—2)cost) dr

QlIfii 2.255 km

27) i1

2 ’
Q2a w7—1=(cis7j —1=cis
. wisarootof z'—1=0

.4 .6z . 8m 10 . 127% . l4rx
Q2b 0137, cis—, cis—, cis—, cis—, 0137
.4 . 6m . -6m . —Anm . 2w .
or cis—, cis—, cis , Cis , Cis , cisO
7 7 7 7

Q2c

. .2z . Arn . 67
where z, =cis0, z, =01s7 Z, =01s7, z, =c157,

. —br . —4r . 2z
Zs =CIST’ Zg =CiIS——, Z, =c1sT
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Q2di

27 Sz St I
2dii —+¢g=nw-¢=60, ¢p=— .. O0=m——""=—"
Q 7 ¢ ¢ ¢ 14 14 14

o
Ray: Arglz—1)=—
y: Arg(z—1) ”

Q2e Verify by expansion:
(z—l)(z(’ +22++2+ 7 +z+1)

=z(z6+zs+z4+13+z2+z+1)—(z6+zs+z4+13+z2+z+1)

=(z7+z6+z5+z4+z3+z2+z)—(z6+z5+z4+z3+z2+z+1)

=7"-1=0

Q2fi cisz—”+cislz—”=cis2—ﬂ+cisﬁ=2coszﬂ
7 7 7 7 7

Q2fii Fromparte: z°+2°+z '+’ +z° +z+1=0

(z6 + z)+(z4 +z3)+(25 +z2)= -1

. 200s2—7[+ 20054—7z+ 200s6—ﬂ =-1
7 7 7

Sz
3aii V=—-
Q 2
. dy 1 5
Q3bi —= Surface area=J. 2 x—1,/1+
dx  24x-1 2

=;z'[25,/4(x—1) }1+ﬁ dx=7z"|‘:«/4x—3 dx

Q3bii Surface area= 30.846

2 2
Q3c Efficiency ratio ~ 217 ?5: 30846, og
2
k
Q3d Vv =Iﬂ(x—1)dx= 247, k=8
2
8
Surface area= 7[J‘ Vdx—3 dx=24.16467
2
2
Efficiency ratio ~ 7% W7 + 2416460 ~1.34
247
2

2
1
dx
ZVx—lJ
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Q4a I_ 1 _szjdt é+ B _ 1 Q5d Vector equation of L is 7 =i =211 -2t —tk
P) " p

P(l_m 1-55 P(l_T]z)o) Parametric form: x=2t, y=-2t, z=—t
All— )+ BP 1 1
= s A=land B=—— Q5e The point D ison L and y .. 2(2¢)—2(-2¢)—(~1)=-18
Pli—2) J (- 1000 T
st==2 . 0OD=-4i +4j+2k
B B 1000 B .
Q4b =0, P=200, P= 1+ 4e¢" =4 Shortest distance from O to ¥ :‘OD‘ =6
Q4c t=0,Q0=n, Q= 10091 =199 400 QSf OD=-47 +4] +2k .. D(-4,4,2)
1+9¢7 ! 1+9
6a Populati =1
Qdd 1=6, 0=—20 __ggg Q6a Population & o
1+9¢ Sample n=20, ¥=11.39, sd(x)=T
Qii 42 Mgy 0] e ;0 )do 2
e 10 1000)" dr* 10\ 500) dr 95% confidence interval | 11.39—1.96x——, 11.39+1.96xX——
: V20 J20
3 dQ . d*Q 11 0 \doQ I
4deii For max —=, let =—|1-—=—|—==0 .. Q=500 simplify to (10.95,11.83
Q dt dr 10[ 500 ) dt Q ( )
1000 _ 50 .20 Q6b 95% of 60=>57
14+9¢7
Qaf o Q6¢ Required width=40% of :2><1.96><%
1 L 20
 2X1.96X—= = 040x2x1 96X —— . n=125
2 2X1.96%—==0. Hx—— -

Q6d H,: wu=12, H;: u<l2

Q6ei B(X)= =12, sd(X)=——, x=11.6

N

p-value = Pr(X <11.61 4 =12)= 0.0057

6eii Since the p-value is less than 0.01
Qde Letd—?:%Q(I—LJ—O.OSSon, 0 =950 Q b

d 1000 . strong evidence against H
QSa AB=0B-OA=7+%. AC=0C—-0A=27+ j+2k Q6f p-value=Pr(X <clu=12)20.01, ¢ >11.63217
. Critical sample mean X =11.632
iJ ok
| [ _
Area:E|AB><AC|:E 01 1 =E|z +2j—2k|=5 Q6g Pr(X >11.632171 =11.4)=0.071
2 1 2

. Q6h Type Il error: H, is considered as H
Q5b Let u be a unit vector in the direction of AC, ‘
actual assumed

ﬁ:%(27+}+212). AB.i =1 and AB=+2

.: shortest distance = 4/ (\/E)z -1 =1

Q5c Vector perpendicular to y is 1 =2i —2] — k

The given line is parallel to b=i- 27 + 2k .
Angle ¢ between band 7i: 7.b =|ﬁ||l;|cos¢, 9 =63.61°

_ Please inform mathline @ itute.com re conceptual
Angle 6 between b and plane ¥ : 6 =90°-63.61°= 26° and/or mathematical errors
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