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Q2a  ( ) ( ) izzizzf 45445 23 +−+−−=  

( )( ) ( )( )izizz −−+−−= 5452  

( )( )( )45 2 +−−= ziz  

( ) 05 =−∴ if . Hence i−5  is a solution of 

( ) 045445 23 =+−+−− izziz  
 
Q2b  The other two solutions are: 

042 =+z , iz 2−=  or 2i 
 
Q3  By implicit differentiation: 

04243 22 =+−−
dx
dyy
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At ( )3,2P , 3=
dx
dy . 

Equation of tangent: ( )233 −=− xy , 33 −=∴ xy  
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Q5a  4+=u , 3+=s , 0=v , use asuv 222 +=  to find a. 
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Q5b  Newton’s second law: maR = , 
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Q6a  r ( ) ( )(∫ −= tt 2sin4 i ( )t2cos6+ j dt) , 

r ( ) ( )tt 2cos2= i ( )t2sin3+ j + c. 
Given r ( ) 20 = i, c = 0.  ∴r ( ) ( )tt 2cos2= i ( )t2sin3+ j 
 
Q6b  ( )tx 2cos2= , ( )ty 2sin3= . 

( )tx 2cos
4

2
2

=∴  and ( )ty 2sin
9

2
2

=  

1
94

22
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Given 
2

0 π
≤≤ t , when 0=t , 2=x , 0=y ;  

when 
4
π

=t , 0=x , 3=y ; 

when 
2
π

=t , 2−=x , 0=y . 

22 ≤≤−∴ x  and 30 ≤≤ y . 
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Q7a   

10 =x ,   10 =y  

1.11 =x , 1.11.01
1
11.011 =+=×+≈y  

2.12 =x , 
110
131

1.1
31.1

1.1
1.01.1

1.1
11.01.12 ==+=×+≈y . 

 

Q7b  
xdx

dy 1
= , cxdx

x
y e +== ∫ log1 , where 0>x . 

Since ( ) 11 =y , 1=∴c  and 1log += xy e . 
When 2.1=x , ( ) 12.1log += ey . 
 
Q8a 

y −2 −1 0 1 2 

dx
dy  2.5 1 0.5 1 2.5 

 

Note: 
2

1 2y
dx
dy +

=  is independent of x. 

Graph in part c. 
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Q8b  21
2
ydy

dx
+

= , dy
y

x ∫ +
= 21

12 , cyx += −1tan2 . 

Given 1−=y  when 0=x , 

( ) c+−= − 1tan20 1 , c+
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tan2 1 π
+= − yx . 

Hence 
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1tan πxy . 

 
Q8c 

 
 
 

Q9  r = xi + yj,  v = 
dt
d r =

dt
dx i + 

dt
dy j.  

Given v = −yi + xj, y
dt
dx

−=∴  and x
dt
dy

= . 

a = 
dt
d v = 

dt
dy

− i 
dt
dx

+ j. 

∴a = −xi − yj = −(xi + yj). 
Hence a = −r. 
 

Q10  ( )
7

242tan =x , 
7

24
tan1
tan2

2 =
− x

x . where 
4

0 π
<≤ x . 

01tan
22

7tan 2 =−+∴ xx , where 
4

0 π
<≤ x . 
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tan =
++−

=x .   (Quadratic formula) 
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From diagram, 
3
1sin =x . 
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