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Section A 

Q1         D 

Q2  0=f , 8322 =×+=f , 18822 =×+=f ,  

381822 =×+=f      C 
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0 =++−+−+−=− kzjyixkjirrn

113 =−+− zyx      B 

Q6  The planes are parallel.  

Point ( )0,0,
3
4−P  is on the plane 20361215 =++− zyx . 

Distance of P  from the plane 0101245 =−−− zyx  is 

( )

( ) ( ) 1853

50

1245

105

2

22

3
4

=
−+−+

−−
   D 

Q7  ( ) 5.18E == µX , ( ) 5.0
16

2
sd ==X , 2.19=c  

Type II error for the test results when 2.19>x . 

( ) 08.05.182.19Pr ≈=> µX     A 

 

Section B 

Q1a  Set of complex numbers ‘equidistant’ from  O  

and i22
4

cis2 +=






π
. In Cartesian form, it is the 

line 2+−= xy  

Q1b and Q1c   

 
 

 

 

Q1d 
 

 
 

Shaded regions in parts c and d have the same area 
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Alternative Q1d  Geometry approach 
 

 
 

Let C and D be the intersections of Line B with circle A. 

Points on Line B (perpendicular bisector of line segment 

OP) are equidistant from point O and point P 








4
cis2

π
.  
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Q1e  Since two of the cube roots are the intersections of 

the line and the circle, the third one is directly opposite 

to 








4
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π
, it is 
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4

3
cis2

π
. All three spaced out at 

equal argument from each other .: the two intersections 

(roots) are 
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Comment on information in Q2:  

dt

dP
 is the growth rate of the population and so is r . 

Q2b suggests that r  is a constant to be evaluated to 2 

dec. places. 

Q2a  
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Q2b  When 10=t , 1930=P   .: 
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Q2c  When 0=t , 
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Q2d  When 10000=P ,  
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Q2e  Fastest population growth, let 
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Q3b  Choose two points on 1Π : 

Let 1=s  and 0=t , kjir
~~

3
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Let 0=s  and 1=t , kjir
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Let kzjyixr
~~~~ ++=  and ( ) 0~~.~

0 =− rrn  

.: 1Π  is 0553 =+++ zyx  

Q3c  2Π  and 1Π  are parallel .: same kjin
~~

5
~

3~ −−−=  

( )3,0,1P  is on 2Π  and ( ) 0~~.~
0 =− rrn  

.: ( ) ( ) ( ) 0310513 =−−−−−− zyx   .: 0653 =−++ zyx  

Q3di  ( )3,0,1P  is on 2Π  and 1Π  is 0553 =+++ zyx  
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Q3dii  A unit vector in the direction of  QP  is 
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A unit vector on the line given by 
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( ) ( ) ( )

( )kji

kjiuuPQ

~
3

~~

11

8

~
3

~~

11

1
921

11

1
ˆˆ.

++−−=

++−−+−=

 

 
 
 



      

2023 VCAA Specialist Mathematics Exam 2 Sample Questions Solutions                                                                                                           © itute 2023                  

3 

Vector resolute of uPQ ˆ⊥ −= PQ ( )
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Q4b  At the intersection, ( ) ( )srtr ~~ =  
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.: Equate components and solve simultaneous 

equations: 
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Q4c  Normal to the plane 232 =−− zyx  is 
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It is perpendicular to the line   
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Q5aii  Let ( )zyxR ,,  be a point on the plane 1Π . 
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Q5bi  Solve 52 =++ zyx  and 0=−− zyx , 0=x  at y-z 

plane. .: 5−=y , 5=z  .: ( )5,5,0 −P  
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Q5biii  Point ( )2,0,1A , plane 2Π  0=−− zyx  
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Vector resolute of PA  in the direction of v~  is 
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Vector resolute of PA  perpendicular to v~  is 
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Q6a  Let 024
2

sin24 =+
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Same position: ( ) ( )MMSS trtr ~~ =   

.: 10623 += MS tt  and 45 += MS tt  

.: 2=St  and 6=Mt  

At 2=St , kjirS
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