
      

2023 VCAA Specialist Mathematics Exam 1 Sample questions Solutions                                                                                               © itute 2023                   
1 

 

2023 VCAA Specialist Mathematics Exam 1  

Sample questions Solutions                   © itute 2023  
 

Q1a  If 1=n , 
12

1
1

2

1
−=  is true 

Q1b  Assumption:  For kn = , 

kk 2

1
1

2

1

8

1

4

1

2

1
−=++++ L   

Q1c  For 1+= kn ,  

1

1

2

1
1

2

1

2

1
1

2

1

2

1

2

1
1

2

1

2

1

8

1

4

1

2

1

+

+

−=×−=

×+−=+++++

kk

kkkk
L

 

.: the statement 
nn 2
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1
−=++++ L  is true for 

1+= kn    .: the statement is true Nn ∈∀  

 

Q2a  For 50 == nn , 3225 = , 2552 =  .: 25 52 >  is true 

Q2b  From part a, the statement 22 n
n >  is true for 

5=n . 

Assumption: For 5>= kn , 22 kk >  

Note that 
k

k
1

2 +>  .: 122 +> kk  .: 122 22 ++> kkk   

.: ( )22 12 +> kk  

For 1+= kn  where 5>k , ( )221 12222 +>>×=+
kk

kk  

.: the statement 22 nn >  is true for 1+= kn  

.: the statement 22 n
n >  is true for 5≥∀n  

 

Q3  Statement: nn 59 −  is divisible by 4 for Nn ∈∀  

 For 1=n , 459 11 =−  .: 11 59 −  is divisible by 4 

Assumption: For kn = , kk 59 −  is divisible by 4  

For 1+= kn , 
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Since both terms are divisible by 4 .: 11 59 ++ − kk  is 

divisible by 4 

.: the statement is true for 1+= kn  

.: the statement is true for Nn ∈∀  

 

Q4  If n  is odd and assume 13 +n  is odd, the 

assumption results in 3n  being even and hence n  is 

even which is a contradiction to n  is odd. 

.: The assumption 13 +n  is odd must be wrong   

.: 13 +n  is even. 
 
 

Q5  Assume that 1153 ≤+  

Squaring both sides: 111528 ≤+  .: 
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which is false  .: 1153 >+  
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dy
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Q8  θ3sin=x , θ3cos=y   
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Q10a  Let 0=
dt

dP
, 48000=P  
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Partial fractions: ∫ 
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Q11  ( )∫= dxxxI 2cos2   

Integration by parts ∫ ∫−= vduuvudv  

Let 2
xu =  and ( ) dvdxx =2cos  

.: xdxdu 2=  and ( )xv 2sin
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Q12  Vector orthogonal to the plane where 

kjia
~~

3
~

2~ +−=  and kjib
~

3ˆ2
~

4
~

−+=  lie is 

kji

kji

ban
~

16
~

10
~

7

324

132

~~~

~~~ ++=

−

−=×=  

kzjyixr
~~~~ ++= , kjir

~~
2

~
3~

0 ++=  

( ) ( ) ( )kzjyixrr
~

1
~

2
~

3~~
0 −+−+−=−  

Cartesian equation of the plane is 

( ) 0. 0 =− rrn , i.e., 5716107 =++ zyx  

 

 

 

 

 

 

 
 

 
 

 

Q13a  Vector orthogonal to the plane where 
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Cartesian equation of the plane is 

( ) 0. 0 =− rrn , i.e., 622 =+− zyx  
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Q14  Plane 72 =++ zyx  has kjin
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2~ ++= . 
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