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

Question 1 (4 marks)

. 33500
P="500
=167.5cm Al
b. 200 x 60% =120 students Al
c. Pr(X >21)=1-Pr(X <1) M1
=1-Pr(X =0)
200
=1 —( J(0.6)200 0.4)°
0
200
=1 —( J(O.6)200
0
=1-(0.6)*% Al
Question 2 (4 marks)

a. In triangle ABC:

82 +72 —(57)
2x8x7
56

cos(a)=—
(@) 112

cos(a) =

cos(x) =% M1

= Al

b.  In triangle ACD:
DC? =57 +7%7 —2x5x Txcos(a)

DC? =52+72—2><5><7><%

DC? =39 Ml

DC =+/39 Al
Note: Consequential on working to Question 2a.
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Question 3 (6 marks)
a. Iy = r2t1 =45
t7 = r%, =3645

- ot 3645

t3 rztl 45
Pt =81
r=13
Since the sequence is positive:
sr=3 Al
=9x3645
=32805 Al

b. i. tl =1

tz =2t1+3:5
t4:2t3+3=29 Al

ii. S =t; =1
Sy =t +t, =1+5=6
Sy =t +ty) +13 =1+5+13=19
Sy =t +ty +t3+t4 =1+5+13+29=48 Al
Note: Consequential on answer to Question 3b.i.
iii. S,=f+t, +iz3+..+1,_ o+t |+,
=t +(2t; +3)+ 2ty +3)+ (25 +3)+... +(2t, 3 +3)+(2t, _, +3)+(2t,_1 +3) Ml
=t + 2t + 2ty +2t3+...+2t, _3+2t, _»+2t,_1)+3(n-1)
=28, _1+t;+3n-3
=28, _1+3n-2 Al
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Question 4 (9 marks)
a. i. Z4+w=6+8i+5+12i
=11+20i

i, 2w =(6+8)(5+12i)
=30+ 72i +40i —96
=—66+112i

_ 6-8i

54120

_ (6-8i)(5-12i)
C(5+12i)(5-12i)
_—66-112i
169

iii.

s |y

169 169
b. |z —1+2i|<1

[ +yi-1+2i|<1

Jo -0+ +2 <1
(x =12 +(y +2)> <1

Al

Al

Al

Mi

The area described by the inequality is the area in and on the circle centred at (1, —2) with

aradius of 1. The combined area is shaded in the following graph.

Im(z)
A
6

5
4
3
2
1

A

6 -5 -4 -3-2-10

>» Re
) ()

{1,

correct line and circle Al
correct shaded area Al
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VCE Specialist Mathematics Units 1&2 Trial Examination 1 Suggested Solutions

C. z=-2-2i
r=+/(=2) +(=2)?
=22
tan(0) = >

=1
Since both real and imaginary components are negative, z is in the third quadrant.

ng=-3"
4

Hence, -2 -2i = 2\/§cis£— 37”}
15
L2-2i)5 2(242) cis| - 2E 15
( 4
=222\/§cis(—45—ﬂ)
4
22 . (37
=2 \/5015 T

Question 5 (4 marks)
a. 04 =2i+13]
OB =12i +8]
AB=40+0B
=-04 +0B
=—2i-13j+12i+8j
=10i - 5]

M1

Ml

Al

Al
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b.  Let O—C:xi+yj.
Since OC is perpendicular to AB:
OC-AB =0
10x -5y =0

locl=22.
J5
+y :ﬁ

2
xTHyi="n
4 5

Combining the two equations about x and y gives:
10x -5y =0

2
x4yt ="
4 5

Rearranging the first equation gives 2x = y.

Substituting 2x = y into the second equation gives:

2
¥ exy =2
5
2
5x% = 28
5
X = i§
5
Since C is on AB and both A and B are in the first quadrant:
2
5
56
=2x=—
4 5
The coordinates of C are (? %) Al

Note: Consequential on answer to Question 5a.

c. 4 =%IZ§|I5€|

Z%x\hoz (-5 28f

=70 units> Al

Note: Consequential on answer to Question 5a and working to Question 5b.
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Question 6 (9 marks)

a.

This is a reciprocal function of x™ + 7x + 2k. If it has two vertical asymptotes, the original
function must have two x-intercepts.

A>0 MI
72 _4x1x2k >0

¥

k< Al

5x% —20x +6y° + 72y +206 =0
5(x% —4x)+6(y% +12y)+206=0
5(x? —4x +4-4)+6(y% +12y +36-36)+206 =0 MI
sle—2)2 —4]+6[ (v +6)2 —36]+206 =0
5(x —=2)? +6(y +6)> =30

2 2
(=2 0+6 _,
6 5
The shape is an ellipse centred at (2, —0). Al

AP =\x? +(y -5
BP =x* +(y +5)

|AP—BP|=2 implies AP—BP =2 or BP—AP=2.
For AP - BP =2:
24 =52 —x2 +(y +5) =2
Jx? +(y —5)2 =2+\/x2 +(y +5)2
x2+(y—5)2 =4+4m+x2+(y +5)2
(y—5)2—(y+5)2=4+4\/m M1
20y =4+ x>+ +5)
—5y —1=+/x2 +(y +5)? Ml

1
This only holds true if -5y —1>0 and y < s

Al

(=5y —1)? =x2 +(y +5)? M1
24y? —x? =24
2
2 X
-2
Y
For BP — AP = 2, it can be determined that it is the other branch of the hyperbola
1
with y >—.
d 5
Therefore, the shape described by the locus definition is a hyperbola with the
2
. 2 X
equation y~ ——=1. Al
d 4 24
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Question 7 (4 marks)

a. Expanding the expression by addition formula gives:

rsin(4x + o) = rsin(4x)cos(a) + rcos(4x)sin(x) M1

rsin(4x)cos(a)+ rcos(4x)sin(a) = %sin(4x) + ﬁ cos(4x)
rcos(a) =

rsin(a) =

N|&‘ N | W

Dividing the second equation by the first equation gives:

3

tan(a) = 5

Since rcos(a) >0, rsin(e) >0, » >0, o is in the first quadrant.
Vs

had Al
6
. nj NE)
rsin| — |=—
6 2
=3
%sin(4x) + ?cos@x) = \/gsin(4x + %)

o=

Al

%sin(4x) + gcosmx) = \/gsin(4x + %j

—3sin| 2| 2x + &
12
T /4
=2+/3sin| 2x +— |cos| 2x +— Al
Frsin{ 20 oo 264

Note: Consequential on answer to Question 7a.
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