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The toy aeroplane goes higher when its speed increases. 

 

 
 

Q16ai  ADPAPX ∠=∠ ,  angles in alternate segments are equal 

DPQADP ∠=∠ , alternate angles are equal, PQAD //  

.: DPQAPX ∠=∠  
 

In the diagram, angles defined by solid/dotted lines are labelled 

as a, b, c, …, h. The lines intersect at point P (not shown). 
 

 

Q16aii  °== 90ea , angles subtended by diameters 

gc = , vertically opposite angles are equal 

hb = , from part i 

Similar to part i, fd =   

°=+++++++ 360hgfedcba  

.: ( ) °=+++ 3602 dcba , .: °=+++ 180dcba  

.: A, P and C are collinear. 

 

Q16aiii  hADP =∠   angles in alternate segments 

PCBd ∠=  alternate angles , hd =  vertically opposite angles 

.: PCBADP ∠=∠  

Since both angles are subtended by the same arc AB .: A, B, C 

and D  define a circle, .: ABCD is a cyclic quadrilateral. 

 

Q16bi  Let 0≥a .  

.: 
( )

1
1

1
1 ≤

+

−
≤−

a

n

 where n is a positive integer.   

.: 
( ) n

nn

n a
a

a
a ≤

+

−
≤−

1

1
, 

( ) n
nn

n a
a

a
a ≤

+

−+−
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1

111
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n
a

a

a

a
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−−
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+
≤−

1

11

1

1
 

.: ( )( ) nnnn
aaaaa

a
a ≤−++−+−−

+
≤− −− 1132
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1

1
L  

Let 2
xa =  to obtain: 

( )( ) nnnn
xxxxx

x
x
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+
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Q16bii  

( )( ) ∫∫∫∫ ≤−++−+−−
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≤− −−
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2
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2 11
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dxxdxxxxxdx
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Q16biii  As ∞→n , ( ) 0
12

1
1
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1
1
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1
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
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Q16c  Let 
( )2

ln1

ln

x

x

v

u

dx

d

+
=








,  .: 

( )22
ln1

ln

x

x

v

uv
dx
dv

dx
du

+
=

−
 

.: 
( )22

ln1

1

ln1

11

xxdx

dv

v

u

dx

du

v +
−

+
=−  

Let  1=
dx

du
 and xv ln1+= , .: 

xdx

dv 1
=  and xu =  

Hence 
( )

c
x

x
c

v

u
dx

v

u

dx

d
dx

x

x
+

+
=+=





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
=

+
∫ ∫ ln1ln1

ln
2
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