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THE SCHOOL FOR EXCELLENCE 
 
 

UNIT 4 SPECIALIST MATHEMATICS 2006 
 

COMPLIMENTARY WRITTEN EXAMINATION 1 - SOLUTIONS 
 

 
 
QUESTION 1 
 

a.  
→→→→→

+−=+= ODOCODCOCD . 
 

  
~~

55 jiOC +=
→

. 

 Since D is the midpoint of AB, it has coordinates (2, 1). Therefore 
~~

2 jiOD +=
→

. 

  Therefore 
~~~~~~

43255 jijijiCD −−=++−−=
→

. 

  
b. 

~~~
42 jia +−=        

~~~
26 jib −=        

~~~
55 jic +=  

 

  
→
AB

~~~~
68 jiab −=−=     

  
→
AD

~~
34

2
1 jiAB −==
→

    

  
~~~~

43 jiADacCD −−=++−=
→→

   

  ( ) ( ) 024244638 =+−=−×−+−×=•
→→
CDAB  

  Hence 
→
AB  is perpendicular to 

→
CD . 
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QUESTION 2 
 

xyv δπδ 2=  
 

( ) ( )∫∫ +−==
1

0

432
1

0

2 2 dxxxxdxyVol ππ  

      
1

0

543

523 ⎥
⎦

⎤
⎢
⎣

⎡
+−=

xxxπ  

      [ ]0
5
1

2
1

3
1 ππ −⎥⎦

⎤
⎢⎣
⎡ +−=  

30
π

=  cubic units 

 
 
QUESTION 3 
 
a. ( )42log += xy e  
  ( )42log += yx e  

  42 += ye x  

 2
2
−=

xey  

  ( ) 2
2

,: 11 −=→ −−
xexfRRf  

 
  ( ) ( ) RfDomRfRange =⇒= −1  
 
b. Y Intercept:   ( ) 4log0 ef =      
  X Intercept: ( ) 042log =+xe  
      142 =+x  

      
2
3−

=x  

  ( )∫
−

+=
0

2
3

42log dxxArea e  

c. ( ) 2
2

42log −=⇒+=
y

e
exxy  

 

  ∫∫∫ ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=−=

−

0

4log

4log

0

0

2
3

2
2

e

e

dyedyxdxy
y

 

          ⎥⎦
⎤

⎢⎣
⎡ −−⎥⎦

⎤
⎢⎣
⎡=⎥

⎦

⎤
⎢
⎣

⎡
−= 4log2

2
4

2
12

2

0

4log
e

y

e

ye
 

                                              
2
34log2 −= e  square units 
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QUESTION 4 
 
a. ( )tx 3sin4=  
  ( )ty 2cos=  
 

b.  
dx
dt

dt
dy

dx
dy

×=  

 

 ( )t
dt
dy 2sin2−=  

 

  ( ) ( )tt
dt
dx cossin12 2=  

  ( ) ( )ttdx
dt

cossin12
1

2=  

 

  
( )

( ) ( )
( )

( ) ( ) ( )
( )

( ) ( )tt
t

ttt
t

tt
t

dx
dy

2sinsin6
2sin2

cossin2sin6
2sin2

cossin12
2sin2

2

−
=

×
−

=
−

=  

  ( )tdx
dy

sin3
1−

=  

 

c. 
2
1

6
sin4

6
3 =⎟

⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛ ππx  

  
2
1

6
2cos

6
=⎟

⎠
⎞

⎜
⎝
⎛ ×=⎟

⎠
⎞

⎜
⎝
⎛ ππy  

  

 ( )
dy
dxnormalm −=

2
3

6
sin3 =⎟

⎠
⎞

⎜
⎝
⎛=
π

 

 
  Equation: Use ( ) ( )11 xxmyy −=−  
 

⎟
⎠
⎞

⎜
⎝
⎛ −=⎟

⎠
⎞

⎜
⎝
⎛ −

2
1

2
3

2
1 xy  

 

4
1

2
3

−=
xy  
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QUESTION 5 
 

a.  (i)  Rkk
dt
dh

∈= ,  

 
    ckth +=∴  
 
     Substitute ( )10,0 :  10=c  
 
    10+=∴ kth  
 
    Substitute ( )40,5 : 
 
   10405 += k  
 

    
8
1

−=k  

    10
8
+−=∴

th  

 

  (ii) Substitute 60=t : 
2
510

2
1510

8
60

=+−=+−=h  metres. 

 

b.  (i)  +∈−= Rkkh
dt
dh ,  

    
khdh

dt 1
−=  

    ∫ +−=⎟
⎠
⎞

⎜
⎝
⎛−= ch

k
dh

hk
t elog111

 

    ktAeh −=∴   where kceA =  
 
    Substitute ( )10,0 : 10=A  
       kteh −= 10  
 
    Substitute ( )40,5 : ke 40105 −=  

       ⎟
⎠
⎞

⎜
⎝
⎛=−

2
1log40 ek  

       40
1

2log2log
40
1

eek ==  

 

    Therefore: 
40
1

2log10 eteh −=  
 

      kteh −= 10  where 2log
40
1

ek = . 
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b.   (ii) From (i):  kteh −= 10  where 2log
40
1

ek = . 
 

    Substitute 60=t : keh 6010 −=  where 2/32log2log
2
32log

40
6060 −=−=−=− eeek . 

 

    Therefore 
2

5
22

10
2
10)2)(10(10 2/3

2/32log 2/3
===== −−

eeh  metres. 

 

QUESTION 6 
 

a.  
i
i

i
i

u
iw

22
22

22
44

−−
−−

×
+−

==  ii
−=

+−
= 1

8
88  

 

b. 
 

 
 
 From Argand Diagram: 
 
 2244 =+=u     211 =+=w  

 ( )
4

3π
=uArg      ( )

4
π

−=wArg  

 ⎟
⎠
⎞

⎜
⎝
⎛=

4
322 πcisu     ⎟

⎠
⎞

⎜
⎝
⎛−=

4
2 πcisw  

 
c. uwi =4  
 

 
24

32 ucis =⎟
⎠
⎞

⎜
⎝
⎛ π

 

 Hence:  ⎟
⎠
⎞

⎜
⎝
⎛=+

4
324 πcisiua  

  
2
uuwua =+  

  ( )
2
uwau =+  

  
2
1

=+ wa                      iwa +−=−=
2
1

2
1     

 

u

w
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QUESTION 7 
 

Note:  
5
4cos =α  and 

5
3sin =α . 

 
a. Examine particle B 
 
  maTmgFN 33

~
=−=  

  
2

33 mgTmg =−  

  
2

33 mgmgT −=  

  NewtonsmgT
2

3
=  

 
b.  Examine particle A 
 
  Perpendicular to the plane: 
 

  αcosmgN =
5

4mg
=  

 
  Parallel to the plane: 
 
  mamgNT =−− αμ sin  

  
25

3
5

4 mgmgmgT =−−
μ  

  
5
2

2
1

5
3

2
3

5
4

=−−=
μ  

  
2
1

=μ  
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QUESTION 8 
 

tx cos=      
 

When 0=x :  ( )
2

0cos 1 π
== −t  

t
dt
dx sin−=      

When 
2
1

=x : 
32

1cos 1 π
=⎟

⎠
⎞

⎜
⎝
⎛= −t  

tdx
dt

sin
1−

=  

 

dx
dtt

t
t

t
t

t
t

x
x

−×===
−

=
−

2
2

2

2

2

2

2

2

cos
sin

cos
sin

cos
cos1

cos
1

 

 

Hence:  
( )

dx
x

x
∫

−

2
1

0 2
1

2

2

1
∫
=

=

−=
3

2

2cos

π

π

t

t

dx
dx
dtt  

        ( )∫∫ +==
2

3

2

3

2 12cos
2
1cos

π

π

π

π

dttdtt  

        ( ) ⎥⎦
⎤

⎢⎣
⎡ −−+=⎥⎦

⎤
⎢⎣
⎡ +=

33
2sin

2
1

2
sin

2
1

2
12sin

2
1

2
1 2

3

ππππ
π

π
tt  

        ⎥
⎦

⎤
⎢
⎣

⎡
−−+=

6
2

4
3

6
30

2
1 ππ

 

                                     
8
3

12
−=

π  


