
© Copyright itute.com 2006      Not to be photocopied or reproduced by other means     Free download and print from www.itute.com 
 

Specialist Mathematics Trial Exam 1 Solutions 2006 
Free download and print from www.itute.com 
Do not photocopy  ©Copyright 2006 itute.com 
 
 
Q1.  OAOCAC −=  

Since OB  bisects AC , ( )OAOCOB +=∴
2
1 . 

Since OB  is perpendicular to AC , 0=•∴ ACOB , 

( )OAOC +∴
2
1

• ( ) 0=−OAOC , 0=•−•∴ OAOAOCOC , 

0
22
=−∴ OAOC  and OAOC =∴ . Hence OAC∆ is isosceles. 

 
 
Q2.  0933 323 =++− izizz , 0933 23 =−+− izizz , 
( ) ( ) 0933 23 =−+− izizz , ( ) ( ) 03332 =−+− izizz , 

( )( ) 033 2 =+− ziz , ( )( )( ) 0333 =+−− iziziz , 

iz 3=∴ , 3i  or 3i− . 
 
 
Q3a.  22 =− yxy .  

By implicit differentiation: ( ) 02 =− yxy
dx
d , 

( ) ( ) 02 =− y
dx
dxy

dx
d , 02 =−+

dx
dyy

dx
dyxy , 

( )
dx
dyxyy −= 2 , 

xy
y

dx
dy

−
=∴

2
. 

 
Q3b.  When 3=x , 23 2 =− yy , 0232 =+− yy , 
( )( ) 021 =−− yy , 1=∴ y or 2. ∴the relation contains two 
points with 3=x . They are ( )1,3  and ( )2,3 . 

At ( )1,3 , ( ) 1
312

1
−=

−
=

dx
dy ; at ( )2,3 , ( ) 2

322
2

=
−

=
dx
dy . 

 
 

Q4.  Let ( )1log 2 += xu e , 
1

22
1

1
22 +

=×
+

=
x

xx
xdx

du . 

When 0=x , 0=u ; when 1−= ex , 1=u . 
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2
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21
1log2

1
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21

0

1

0
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0
2

2
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===











+

+
∴ ∫∫∫

−− uududx
dx
duudx

x
xx ee

e . 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
Q5a.  ( ) ( )1tan221 12 −+−+= − xxxy , 

( ) ( )( ) ( ) ( )221tan1tan220 2112 +−−+−+−+= −− xx
dx
dxx

dx
dxx

dx
dy  

( )
( )

( ) ( )1tan22
11

122 1
2

2 −−+
−+

+−= − xx
x

xx  

( ) ( ) ( )1tan12
22

122 1
2

2 −−+
+−

+−= − xx
xx

xx  

( ) ( )1tan121 1 −−+= − xx . 
 

Q5b.  ( ) ( )1tan121 1 −−+= − xx
dx
dy , 

( )
( )

( )1tan2
11

112 1
22

2

−+
−+

−=∴ − x
x

x
dx

yd . 

At ( )1,1 , 1=x , ( ) 00tan20 1
2

2

=+= −

dx
yd , ( )1,1∴  is a point of 

inflection. 
 
Q6a.  r ( )t2sin= i ( )t2cos+ j ( )210 t−+ k, 

v ( )
dt
dt = r ( )t2cos2= i ( )t2sin2− j t2− k. 

At 0=t , v ( )0cos2= i ( )0sin2− j 2= i. 
 
Q6b.  v ( )t ( )t2cos2= i ( )t2sin2− j t2− k, 

a ( )
dt
dt = v ( )t2sin4−= i ( )t2cos4− j 2− k, 

( )( ) ( )( ) ( )222 22cos42sin4 −+−+−= tta  

( ) ( ) 42cos162sin16 22 ++= tt  

( ) ( )( ) 522041642cos2sin16 22 ==+=++= tt . 
 

Q7  
22

2

x
y

−
= , 10 ≤≤ x  is rotated about the x-axis.  

Volume of the solid of revolution  

∫∫ −
==

1

0
2

1

0

2

2
14 dx

x
dxyV ππ . 

Change 22
1

x−
 to partial fractions, 
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1

0 2
1

2
12 dx

xx
V π  

( ) ( )[ ]102log2log2 xx ee ++−−= π  
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ee
x
x ππ . 
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Q8.  ( ) ( )xx
dx
dy sin12sin += . 

( ) ( )∫ += dxxxy sin12sin ( ) ( ) ( )∫ += dxxxx sin1cossin2 . 

Let ( )xu sin1+= , ( ) 1sin −=∴ ux  and ( )x
dx
du cos= . 

( )∫ ∫ 









−=−=∴ duuudx

dx
duuuy 2

1
2
3

2212  

Cuu +−= 2
3

2
5

3
4

5
4 ( )( ) ( )( ) Cxx ++−+= 2

3
2
5

sin1
3
4sin1

5
4 . 

15
7

=y  when 0=x , C+−=∴
3
4

5
4

15
7 , 1=C , 

( )( ) ( )( ) 1sin1
3
4sin1

5
4

2
3

2
5

++−+=∴ xxy . 

 
 
Q9.  { }4: =−++ izizz . Let yixz += , 

( ) ( )iyxiyx 141 −+−=++ , 

( ) ( )( )22 141 iyxiyx −+−=++ , 

( ) ( ) ( ) 22 118161 iyxiyxiyx −++−+−=++ , 

( ) ( ) ( )2222 118161 −++−+−=++ yxiyxyx , 

( ) yiyx 41618 −=−+ , ( ) yiyx −=−+∴ 412 , 

( )( ) ( )22 412 yiyx −=−+ , 

( )( ) 222 81614 yyyx +−=−+ , 
222 8164844 yyyyx +−=+−+ , 

1234 22 =+ yx , 1
43

22

=+∴
yx , i.e. ( ) ( ) 1

4
Im

3
Re 22

=+
zz . 

Hence 3=p  and 4=q . 
 
 
 
Q10a.                                          N                  10g 
 
 
                                                               30o 

                                                              
                                                                        j 
                          0.20 N 
                                                         30o                         i 
                                 30o 

                        
 
                                                           10g 
 
j-component: Resultant force 0= , 

030cos1030sin10 =−+ oo ggN , 

0355 =−+∴ ggN ,  

( )gN 135 −=∴ . 
 
 
 
 

Q10b. 
i-component: Resultant force ma= , 

aNgg oo 1020.030sin1030cos10 =−− , 

( )( ) aggg 1013520.0535 =−−− , 

( ) ag 10134 =− , 

( )13
5

2
−=∴

ga . 
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