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SPECIALIST MATHEMATICS 
 

Units 3 & 4 – Written examination 1 
 

 
 

2008 Trial Examination 
 

SOLUTIONS 
 
 
Question 1 
 

a. )(
3

1ˆ kjia +−=        )(
3

1ˆ kjib −−=                                                                                    

A2           

                         

b. The angle bisector can be found by adding â  and b̂ . 

       â + b̂ = )(
3

1 kji +− + )(
3

1 kji −−         M1 

                = )(
3

2 ji −                                                                                                               A1 

       The magnitude of â + b̂  is  
3
22 . The unit vector of the angle bisector is     

       )(
3

2
22

3 ji −× = )(
2

1 ji −                                                                                             A1 

  
       
 
 
Question 2 
a. 0,1        1 === Argzzz ,  thus 0cisz =                         A1 
 

b. 5,4,3,2,1,0   ,
36

2016 ==
+

= kkciskcis ππ  or any other 6 integers                                  A1 
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c. 
612

2112 ππ kciskcis ==                                A1 

A1                                                              .1 is which 
4

2
2

                          

M1                                                                      
6363

11

4

126

ππ

ππππ

kciskcis

kkciskciskcis

==







 +=×=×

   

 
 
Question 3 
a.  

( )

( )θθθθ

θθθ

sin2sincos2cos
4
1             

2cos
4
13cos

4
1

−=

+=
              M1 

             ( )θθθθ cossin2coscos2
4
1 23 −−=                                                                    M1 

         
( )

θθ

θθθθ

cos
4
3cos

cos2cos2coscos2
4
1

3

33

−=

+−−=
                                                                   A1      

b.  For θcos
3
2

=x   we have  1cos
3
29cos

27
827 3 =×−× θθ  

                                                  1cos6cos8 3 =− θθ                                                                     

  
8
1cos

4
3cos3 =− θθ       M1 

 By substituting the result from a.  
8
13cos

4
1

=θ                                                                       

                                                   
9

7,
9

5,
9

    ,
2
13cos πππθθ ==                                        M1  

The solutions are        
9

7cos
3
2      ,

9
5cos

3
2     ,

9
cos

3
2 πππ

=x                                                A1 
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Question 4 

From ( )xyyx ln= ,  
y
xxy =)ln( .    

By differentiating implicitly 







 ++=

dx
dyxy

xy
yxy

dx
dy )ln(1  . Substitute   

y
xxy =)ln(                             M1                          

dx
dy

x
y

y
x

dx
dy

++=1  

 
x
y

y
x

dx
dy

−=







+ 11                                                                             M1 

x
yx

y
yx

dx
dy −

=






 +                                                                                   

( )
( )yxx

yxy
dx
dy

+
−

=                     A1 

 
 
Question 5 








 +
−=−−=

v
vg

dx
dvvg

dx
dvv

2
2 1.0           ,1.0                                                                                    

M1 
 

dv
vg

vx ∫ +
−= 21.0

    By substituting  v
dv
duvgu 2.0   ,1.0 2 =+=          

 

( ) cvg

cudt
u

x

++−=

+−=−= ∫
21.0ln5                       

ln51
2.0

1
                                                                                              

M1 
 
When 80  ,0 == vx , ( )640ln5 += gc  









+
+

= 21.0
640ln5

vg
gx                                                                                                                        

A1 
For the maximum height  0=v  









+=







 +
=

gg
gx 6401ln5640ln5  

640   ,5 == ba                              
A1 
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Question 6 
a.   

                                                                       
A1    

b. ( )dxxxdxxdxxA 4
4
19363

4

3

4

0

3

0

−−−+= ∫ ∫∫                   

                                                                                                                            correct limits       
A1                

or   ( ) ( ) dxxxxdxxxxA ∫ ∫ 





 −−−+






 −−=

3

0

4

3

4
4
19364

4
13                       correct integrals       

A1     
                      
 
c.    

( ) ( )

A1                                                                                                                     units sq     
3

32    

2
16

12
649

27
29

9
2    

M1                                                         
2

2

12

3
2/3936

27

22/33
9

2

2/32/3

4

0

4

3

3

0

=

+−×+×=

−−−−= 















 xx

xxA

                               
Question 7 
 

( ) ( )jir ttt 2sin32cos32)( +−++= ,   t ≥0.  
a.  

          
32sin

3
22cos

2sin32cos32

+=
−

=

+=+=

ytxt

t-ytx

                

               
                                                                                 

M1 

Substituting into 12cos2sin 22 =+ tt  gives the ellipse ( ) ( ) 13
9
2 2

2

=++
− yx                         A1 

b.  

xy 9362 −=

xy 3=( )4
4
1

−= xxy



2008 SPECMATH EXAM 1  

© The Specialised School For Mathematics Pty. Ltd. 2008 (TSSM)                                                       Page 5 of 6 

            

                                                                 
A1                        

c. When 0=t   30sin3      50cos32 −=+−==+= yx . Initial position is ( )3,5 − . 

       The particle is moving anticlockwise as for 
4
π

=t  its position is )2,2( − .                                 

A1 
        It returns to its initial position after π=t .                                                                                 

A1 
 
 
Question 8 

       
( )

16
3

4
21tan

4
3

16
3

162
3

2

2
2

π

π

=













 +−

=∫
++

−

−

x

dx
x

a

a

                                                                                                        

M1 

       
16
3

4
2tan

4
3 1 π

=





 +− a                                                                                                                 

M1 

        
2

1
4

2

=

=
+

a

a
                                                                                                                               

A1 
 
 
 
 
 
 
 
 
 

)3,2( −
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Question 9 
a.  

                    

            
θ

θ
sin

4sin4
ga

ag
=

=
                                               

A1 
b.     

 
 

                     ,cos4 θgN =            θsin
4
1 ga =  

 

θ
θ
θµ

θµθ

θθµθ

tan
4
3

cos4
sin3

cos4sin3

sin
4
14cos4sin4

==

=

×=×− ggg

                                                                  

M2 
                  

A1 
 

θ

g4

θ

NµN

θ

g4

θ

N


