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Q1  First term 3112 =+×= , last term 411202 =+×=          D 
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Q8  3045911
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Q9  ( ) 11 <f ,  gradient > 1 at 1=x  .: ( ) 11 >′f , gradient is decreasing 

in the vicinity of 1=x , ( ) 01 <′′f .             A 

 

Q10  ( ) 623 −++= cxbxaxxp , 0, >ba , .: either choice A or B. 

( ) cbxaxxp ++=′ 23 2 , ( ) baxxp 26 +=′′ , let ( ) 0=′′ xp , .: the point 

of inflection is at 0
3

<−=
a

b
x , also ( ) 020 >=′′ bp , i.e. gradient is 

increasing in the vicinity of 0=x .                   A 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Section II 
 

Q11a  Inverse of 23 −= xy  is 23 −= yx , .: ( )3
1

2+= xy  

 

Q11b  ( ) cuuduuudxxx ++=+=− ∫∫ 2
3

2
5

2
1

3

8

5

2
44  

( ) ( ) cxx +−+−= 2
3

2
5

4
3

8
4

5

2
 

 

Q11c  ( )
( ) 22

1

41

6
2

21

3
2tan3

xx
x

dx

d

+
=×

+
=−  

 

Q11d  
3

2
1

3

2

2

2sin
lim

3

2

3

2sin
lim

3

cossin2
lim

000
=×===

→→→ x

x

x

x

x

xx

xxx
 

 

Q11e  0
52

3
>−

+
x

x
, 

2

5
−≠x  

( )
( )

x
x

x
>

+

+
2

52

523
, ( ) ( )2

52523 +>+ xxx , ( ) ( ) 052523
2

>+−+ xxx  

( ) ( )( ) 052352 >+−+ xxx , ( )( )( ) 021352 >−++ xxx  
 

 

3−<x , 
2

1

2

5
<<− x  

 

Q11fi  ( )
125

36

5

2

5

3
33first  of 1exactly Pr

2

=















=    
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Q12bi  Given ky
dt

dx
=  where k  is a constant and 500=+ yx  

.: ( )xk
dt

dx
−= 500 . When 0=t , 0=x  and 2=

dt

dx
, .: 004.0=k  

.: ( )x
dt
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−= 500004.0  

 

Q12bii  t
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dt
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When 0=t , 0=x , 05000 Ae−= , .: 500=A  

 

Q12ci  xy tan= , 12
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At α=x , 
x
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1
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x
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.: the curves are perpendicular at α=x  
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Q13ai  Amplitude 4
2
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−
, centre 541 =+= , period

2

25
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2

252
=

n

π
, 

25

4π
=n . First high tide at 0=t , .: use the cosine 

function to model the tide. Let x metres be the depth of water at the 

particular location, 





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4
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π
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Q13aii  Let the first high tide tomorrow is at 0=t  (2 am). 

The tide increases at the fastest rate at 
8

75

2

25

4

3
=×=t  

i.e. 9 hours 22 min 30 s after 2 am 

.: The earliest time is 11:22:30 am. 

 

Q13bi  When 0=t , 0=y  

At the highest point, 0=y& , 010sin =− tu θ , 
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sinθu
t = , 
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30sin30
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Q13biii  Consider the vertical motion, assume 10=a . 

4

125
10

2

1 2 =×× t  , 
2

5
=t s. It takes 2.5 seconds to reach the ground. 

 

Q13biv  Distance from the wall 255.210 =×= m 

 

Q13ci  AB is a diameter, .: °=∠=∠ 90ADBACB  

.: °=∠=∠ 90MDEMCE , .: ME  is a diameter of the circle CMDE  

.: quadrilateral CMDE  is cyclic. 

 

Q13cii  In MAB∆ , AD  and BC are altitudes. MF passes through 

the intersection E of the two altitudes. .: MF  must also be an 

altitude, since the altitudes of a triangle are concurrent. .: MF is 

perpendicular to AB . 
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Q14ci  Tangent at ( )2,2 atatT :  2attxy −= ; directrix: ay −=  
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Q14cii  Normal at ( )2,2 atatT :   atattyx 23 +=+  
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.: 22 3aayx −= , the locus of R lies on a parabola. 

 

Q14ciii  Focal length
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Q14civ  The shortest distance between R and T occurs when RT is a 

common normal to the two parabolas. 
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