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SECTION A - MULTIPLE-CHOICE QUESTIONS
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

Question1 D

2ﬂ=2(ﬁ+0—A)
:2(1‘5i+2i+3i)
-2(3i-2j)
=6i—4]j

Question2 C
te —ty =t; +5d —(t, +d)
=4d
4d =16
d=4
tg—ts =3d
=12

Question3 E
ZA =180-32-72

=76°
BC  AB
sin(4) sin(C)
BC 8
sin76  sin32
BC =14.6482
~15 cm

Question4d E
Since 2x + 3 is under the square root:
2x+320

xX2-——

Since x2 —9 x + 18 is the denominator:
x2—9x +18%0
(x-6)(x—-3)%0

Sx#6andx #3

Therefore, the domain is [— %, 3] U (3,6) U (6, ).
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VCE Specialist Mathematics Units 1&2 Trial Examination 2 Suggested Solutions

Question5 D

a+b=-21-3j+51+kj

=3i+(k-3) J

being perpendicular to y-axis implies that the J component has a coefficient of 0.

0
3

a+b
k-3
k

Question6 B
By the conjugate root theorem, the other root is 5 — 3.

x1x2 = (5 _31)(5 +3l)
=34

Question7 D
D is correct.

36

Option A:

2 2
(ﬁ sin(@)} + (ﬁ cos(@)J = \/l sin® 0 + lcos2 0
2 2 2 2

Option B:

JED? (D7 =42

Option C:

Option E:

sV (11 [146
_ + _ — R
13 13) V169
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Question 8 A

The angle between a tangent and a chord drawn from the point of contact is equal to any angle in the
alternate segment.

- ZLC =60°

area 0fAABC=%x7x8xsin6O

= 14\/5 cm?

Question9 E
Since /B =/F and LZACB =/ZDCE, AACB is similar to ADCE.

CE DC
BC AC
5 DC
75 6
DC=4cm
BD=DC+CB
=4+475
=11.5cm

Question 10 E

x2-2x+2=0

A=b% —4ac
=4

Therefore, x2 = 2x +2 has no real roots and the reciprocal function has no vertical asymptotes.

Question 11 A

tan(@) +

@) -
tan®(0) + 1 =2 tan(6)
1 2sin(0)
cos’ 6) - cos(&)
2sin(f)cos(f) =1
(sin(0) + cos(0))? =sin’ () + 2sin(0)cos(0) + cos> (0)
(sin(6) + cos(0))* =2
sin(f) + cos(d) = +2
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Question 12 C
C is correct.

A is incorrect. The graph of this equation would have the first positive vertical asymptote at x = >
B is incorrect. The graph of this equation would have a vertical asymptote at x = 0.
D is incorrect. The graph of this equation would have a vertical asymptote at x =

E is incorrect. The graph of this equation would have a vertical asymptote at x =

SIE NSRS

Question 13 B
The value for the power of i repeats itself every four terms.

The sum of these four terms is i +i> +i° +i* =0.
The first 2019 terms consist of 504 repetitions plus three terms.

2,3

589019 =504x0+i+i" +1i

=-1

Question 14 B
As the complex number is on the imaginary axis, the real part should be equal to 0.
m?-m-2=0
(m-2)(m+1)=0
m=2or-1
The imaginary part should not be equal to 0.
m? =3m+2#0
(m-=2)(m-1)#0
m#1or?2

Som=—1
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Question 15 C
Since a is parallel to b, a =/kb, where k is a constant.

Equating coefficients gives:

1-sind :%k and 1=k (1+sinf)

2(1-sinf) = ;
(1+sind)
(1+sin@)(1—-sinf) = %
cos? 0 = l
0 =45°

Question 16 D
Let C have the coordinates (x, y).

AC =+/(x +2)* +y2

AB =4

BC =4/(x —2)2 +y2

Since AC, AB and BC form an arithmetic sequence:
AB-AC=BC—-AB

4o +2P 4y =22 +y* -4
Joxr2? 12 =P 1% -8

(x+2) +y2=(x-2)* +? —16m+64
PN s

x? —16x +64=4x —16x +16+4y°

3x2 +4y% =48
2 2
x_+y_:1
16 12

The shape of the locus is an ellipse.

Question 17 D

D is correct. In the fourth quadrant, sine is an increasing function and tangent is an increasing function.

Therefore, tan(«) > tan(f3).

A is incorrect. In the first quadrant, sine is an increasing function and cosine is a decreasing function.

Therefore, cos(a) < cos(f).

B is incorrect. In the second quadrant, sine is a decreasing function and tangent is an increasing function.

Therefore, tan() < tan(f3).

C is incorrect. In the third quadrant, sine is a decreasing function and cosine is an increasing function.

Therefore, cosa < cos 3.

E is incorrect. There is enough information provided in the question to determine the values of cosine

and tangent based on the value of sine.
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Question 18 D

scalar resolute =

Question 19 B
By circle geometry, ZBOC = 60°.

area of ABOC = area of AABC — area of AAOC

:%x7><5><sin30°—%><2x2><sin60°

—8.75-3

Question 20 B
By the conjugate root theorem:

xy=a+bi,x, =a->bi
By the properties of quadratic equations, ax? +bx +¢ =0.

. c . b
The product of two roots is —, and the sum of two roots is ——. Therefore:
a a

m- —m
2

J— m —_
X1 +X2 ——?, XXy =

x1x, =(a+bi)a-Dbi)

=a® +b°

=1
.mz—m
2
m?—m-2=0

m=—1or2

When m =2:
. the discriminant of the function is A =62 —4x2x2=20> 0

=1

. the equation has real solutions.

Therefore, m = —1.
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SECTION B

Question 1 (5 marks)

a. i. Since x, y and z are proportional, the right-hand sides of the equations are 1.
8x +5y =1
6x +9z =1
10y +6z =1

correct left-hand side of each equation Al
correct right-hand side of each equation Al

0|l x 1
9y =1 Al
6|z 1

Note: Consequential on answer to Question la.i.

b.  Using CAS with matrix or simultaneous equations gives the following.

8 x+5' y=1
linSolve|{ 6 x+9: z=1 ,{x,y,z}

10 y+6-z=1

{LL}_}
12" 15718

1 1 1

x:—’y:—’Z:— Al
12 18 15

It would take Anna 12 days, Betty 18 days and Charles 15 days. Al

Note: Consequential on answer to Question la.i.

Question 2 (13 marks)

a.  15=1y+5x288
=$11 440 Al

b.  15=1.021°,
=$11 095.04 Al

8 SMU12_SS_Ex2_2022 Copyright © 2022 Neap Education Pty Ltd
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c. By solving the equation 10 000 + 288x = 10 000 x 1.021%, it can be found that bank
accounts A and B will have the same amount of return after 29.86 years.

A solve(10000+288- x=(1.021)% 10000.x)
x=0.000000000001 or x=29.8586152534

Hence, from the thirtieth year, bank account B will outperform bank account A.
Therefore, from a long-term perspective, Juanita should choose bank account B.

d i After 1 year: 10 000 + 288 x 0.8 = $10 230.40
After 2 years: 10 230.4 + 288 x 0.8 = $10 460.80

ii.  After 1 year: 10 000 +0.021 x 10 000 x 0.8 = $10 168
After 2 years: 10 168 + 0.021 x 10 168 x 0.8 = $10 338.82

e. bank account A:
t,=t,_1+288x0.8
=t,_;+230.4
bank account B:
t,=t,_1+0.021xz, _;x0.8
=1.0168¢, _,

f. S, =a,(1+7" ' ray(1+0)" 2 va3(1+0)" P+ va, (14 7)+a,
AP :al(“"”)n_2 +61'2(1+r)"_3 +a3(1+r)”_4 +ota,

28, =(1+rS, | +a

n

M1

Al

Al

Al

Al

Al

Al
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. S, =al(1+r)n_1 +c12(1+r)n_2 +a3(1+r)n_3 +...+a, _(1+r)+a,
Multiplying both sides of the equation by 1 + r gives:
A+r)S, =a(1+r)" +a,(1+r)" Lvay(0+r)" "2+ +a, [((1+r) +a,(1+r) M1
Subtracting S, from the equation gives:
i, =a (1 rd[ Q) T Y 2 (L)) —a,
where d is the common difference for the sequence a,, a,, a5 ...

It can be noted that 1+, (1+ r)2 , (1+ r)3 oo (1+7)' T ! forms a geometric sequence with

the first term being 1 + r and the common ratio being 1 + r. Therefore, the sum of this
A+r)'-1-r

r

geometric sequence is

rSn=a1(l+r)n_1+1[(1+r)"—1—r]—an M1
r

Dividing both sides by r and expressing a, as a; +(n—1)d gives:

ar+d ar+d

s STy ld,
n 2 2
r r r

r+d

r2

It can be seen that (1+7)" is a geometric sequence with the first term being

ar+d S
(I+7) and the common ratio being 1 + r. Al

7

ayr+d . . . : .
is an arithmetic sequence with the first term being

It can be seen that ——n —
r r

d ar+d ) _
—— and the common difference being —. Al
r 7 r
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Question 3 (7 marks)

& -fl(x= cos(x J_sm( x

f1 (.1) =2- cos L\'}+ J2— . sin(;.- _\-)

-6.67

Y 667}

BB BB E B EE DG

ﬂh-ﬁ-b-b%
c""\

\.mlnlmum ;\,

H
—
o~
#
f')
o
=
Lol
A
B
::S
lll

. Z-D-O-D'D‘b-D'D-b-D-ﬂ-h

B s pppp-p-py

{ |
4

d
l:!:z:;__:a‘gz:zzxtvtxt!

~]

N /r\%
\/

2- cos()+y2 - sin(@-x)  (2:56,-2.97)

5 ~3]
</->

;

Using CAS:

maximum = 2.97 Al

minimum = -2.97 Al
b. 2cos(t)+ 2 sin(2¢t) =0

2cos(t) + 2+/2 sin(t) cos(t) = 0 Ml

2cos(t)(1 +2 sin(t)) =0
NG

cos(?) =0 orsin(¢) = 5 Al
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c. i. rsin(2t — a) = rsin(2t)cos(a) — rcos(2t)sin()
rcos(a) = NE)
rsin(a) =3

tana = \/5
r> 0, therefore, sina >0, cosa > 0.

T Al
a=—
3

. T, . .
Substituting « = 3 into one of the equations above gives r = 24/3.

S =2\/§sin(2t—%j Al

i. 23 sin(2t —%j )
sin(2t —zj =0
3
Al

Note: Consequential on answer to Question 3c.i.

Question 4 (15 marks)

L 2\2i i\/(zﬁi)z —4x1x(=5)
2
_ 2J2i+243

2

z =—\/§—\/Ei,z =\/§—\/§i Al
1 2

M1
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rrect z; and label Al
rrect 7, and label Al

rrect z3 and label Al
rrect 7, and label Al
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c D

From the question, it is known 4 (1,2), B(-2,1), C(—\/g, - ﬁ), D (\/i - \/5)
From the graph above, it can be seen that LZ4BC = ZABE + ZCBE.
tan ZABE is the gradient of AB.

2-1 1

tanZABEzmAB Zﬁ—g
+

tan ZCBE is the negative of the gradient of BC, since co-interior angles add to 180°
and tan(z — @) = —tan(6).

1+2 i
1-3

Using the addition formula for the tangent Z4BC gives:

tan ZCBE =-mpgc =

1 1442
378
tanAABC:tan(AABE+LCBE):; Ml
11+ V2
37 2-43
Similarly, we can find that tan Z£4 DC is the negative of the gradient of AD.
P 2+42
AD 1 \/g
tan 24DC =222

V3-1

Using the addition formula for the tangent gives:

tan(LABC + ZADC)=0 M1
ZABC + ZADC >0
ZABC +/ADC =1x Al

Note: Consequential on answer to Question 4c.
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e. i. 25=a2+2ai—1

=(a* - 1)+2ai
If z5 is on the imaginary axis, a*—1=0.

a==*1

ii.  zgbeing in the fourth quadrant implies a*~1>0and2a<0.

@ -1>0
a>lora<-1

And:
2a<0

a<0

Combining the results of the two inequalities gives a < —1.

Question 5 (11 marks)
a. AB=A40+OB
=—i+]
AC=40+0C
=—1+2i+5]
=i+5]j
b. 4B +ACl=|2i+2j+i+5]]
i)
=(=1)? +7?
N

M1
Al

Ml

Al
Al

Al

Al

M1

Al

Note: Consequential on answer to Question 5a.

c. BC=BO+0C
=2i+4j
Let the unit vector be xi+y j.

2x+4y =0

x2+y2=1

Solving the simultaneous equations gives:

5
R

5y5
25, 65, 25,

Therefore, the unit vector is ——1 — ? _T i+

M1

Al

Copyright © 2022 Neap Education Pty Ltd SMU12_SS_Ex2_2022
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d i gzx/gi—j+(t2—3)(%i+\/§]

PR

:(ﬁﬁzjji{w—l}i

yz—k(ﬁi—j)+{%i+?j]

(%—k\/gjﬁ(k +%Jj

Since x is perpendicular to y:

(ﬁ+t2;3](%—kﬁj+(%_3)—l](k+%]

2
. _3)t
4
2
i kz(t —3)t
4
k_(2-3)
P 4
2
ko _2-3)
P 4
k+t*2 t2-3 .
t 4
1 5, 7
—_ 2 _ L
PR

2
.. k+
Therefore, the minimum value of

is —— when ¢ =-2.
t 4

M1

Al

M1

Al

Al

Note: Consequential on answer to Question 5d.i.

SMU12_SS_Ex2_2022
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Question 6 (9 marks)

a. x2 =4cos? @)

3% =sin®(0) M1
2
Xy y 2 = cos® @)+ sin? ()
=1
The shape is an ellipse centred at (0, 0). Al
b.
A
10
5
0, 1)
(=2,0) (2,0)
< > X
-10 -5 5 10
0,-1)
-5
-10
Y

correct shape Al
correct x- and y-axis intercepts Al
Note: Consequential on answer to Question 6a.

c. Let P be (x, y) and M be (m, n).

Since M is the midpoint of PD, m =x and n =%. M1
X +y2=4
2 2
X_+y_:1
4
2 2
al +[lj =1
2
2
o a2 = Al
17
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C has the coordinates (x, y) and is the midpoint of AB.

Cxptxy (vitya)
T 2

2

Since A and B are on the shape found in part a.:

2
X1 2 X2 .2
—+y{ =land —=+y;5 =1
4 Y1 4 Y2
Adding the two equations together gives:

xf +x3

2,2
+y7 +y5 =2
2 Y1 +r2

Completing the square to ()cl2 +x%) and (yl2 +y % ) gives:

xlz +x% +2x1x) XX
4 2

)
Y] +Ya +2yy 2y, =2

(xl +x2)2
4

X

2 X
+(1+y2) —[ 122 +2y1)’2J=2

. 1
Since y1y, =—Zx1x2 :

B2 250

2
X1 +X
E10) 4 gy 47y =2

2 2
X ) g [Pt}
2 2

Ml

M1

Al

Note: Consequential on answer to Question 6a.
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