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Section II 
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Q12a  Using 3−= xu , 

( ) ( ) ∫∫∫ 





 +=+=−+

0

1

0

4

3

2
1

2
3

5532 duuuduuudxxx

15

56

3

10

5

2
1

0

2
3

2
5

=













+=

uu
 

 

Q12b  1=n , 22 = , the statement is true 

Assume the statement is true for kn = , i.e. 
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Now consider 1+= kn , 

( ) ( ) ( ) ( ) ( )( )
( ) ( ) ( )( ) ( ) 11111

132

211222221212

212232221

+++++

+

−++=×+=×++−+=

×++×++×+×+×

kkkk

kk

kkkk

kkL
 

The statement is also true . 

.: The statement is true for integers 1≥n  
 

Q12ci  X  has a binomial distribution: ( ) 23

3
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Q12cii  Let Y be the random variable  number of rowing machine  

and it also has a binomial distribution, X and Y are independent. 
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81

2024C=   (by applying the identity again) 
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Q13bi  2tan =θ  where 
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Q13biv  At maximum height maxy , 02 =− gtu , 
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Q14ai  ( ) xxxf ln2 +=  where 0>x , ( ) 0
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2 >+=′
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.: ( ) xxxf ln2 +=  is a strictly increasing function for 0>x , and its 

inverse is a function. 
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By eliminating y , 012
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=+− cxx , x-coordinates of intersections 

satisfy the equation  .: zeros of the polynomial ( ) 12 34 +−= cxxxP . 
 

Q14bii  Intersect at only one point when ( ) 12 34 +−= cxxxP  has one 

x-intercept, i.e. its turning point is on the x-axis. 
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 To max area, let 0=
dt

dA
, ( ) 0sin1coscos

2
=−+ ttt  

.: 01coscos2 2 =−+ tt , ( )( ) 01cos1cos2 =+− tt  

Since 01cos >+t  for π<< t0  .: 01cos2 =−t , 
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