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Therefore, C and D are not independent. 
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Let p be the probability that a randomly selected member is a female. 

 
4 3 3

1 1 1
9 20 5

11

20

p

p

 
      

 



 

3

11 20
The required probability 1

1120

20

2

5

  
  
    
  
    



 



 

 P.3 (14)   

   

3a 

 

 

 

 

 

 

 

b 

   

 

 

 

 

20 1 20 320 1 20 3

1 3

19

17 3

2 2

1 : 1 49 : 57

20 1 49

571140 1

1 49

1 7      0 1

1

8

C p p C p p

p p

p p

p p

p p p

p

      
   






 

   



 

 0.875

1
1 1 0.85

8

0.875 0.15

log 0.15     0.875  is strictly decreasing

14.20729573

k

k

xk

k

 
   
 







 

Therefore, the least value of k is 15. 
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Therefore, the equation of the tangent to Γ at H is  2 1y e x e   , i.e. 
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7 Let y cm, z cm and A cm
2
 be the length, diagonal and the area of the rectangle 

respectively. 

Note that any interior angle of a rectangle is 90  (def. of rectangle). 
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2 5 6
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6 2 5 38 8

2 3
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8! 8!
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                    0.1056 0.5859 0.3085 8 0.5859 0.3085

5!2!

                    0.5859 0.3085 0.5859 0.3085
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       corr. to 4 d.p.
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 
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e

 
  
 





 

   

 
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1.6 7! 1.6 1.6
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7 1

1! 2! 1! 2!

1 1 1 7 1 1 1

0.2425     corr. to 4 d.p.
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2 2

10 8
ln ln

10 8 10 8

ln
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bt
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a t t eP

t t t t
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   
 

      



 

 

Since the intercept on the horizontal axis of the graph of the linear function is 

2.5, 

 0 2.5 ln

ln 2.5

b a

a b

 

 
 

Since the graph of the linear function passes through the point with 

coordinates  3, 0.1 , 

 

 

0.1 3 ln

0.1 3 2.5

0.2

b a

b b

b

  

   

 

 

 

0.5

ln 2.5 0.2

ln 0.5

a

a

a e

a e

  







 

Therefore, 
0.2

a e

b

 


 
. 

Let    2 0.2f 10 8 tt e t t e    . 

 

 
          

 

4

0

4
2 0.2

0

The accumulative rainfall d

10 8 d

4 0
f 0 f 4 2 f 1 f 2 f 3

2 4

94.15996350

94.1600     corr. to 4 d.p.
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   
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   
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0.4
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0.4
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0.4

16 2 5
d d

4 3

2 5
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4 3

2 4 3 5 4 1.2
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4 3
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8 d 20
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8 20ln 4 3
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t t e C
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

 








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









  





 



   

 
     

 
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     

 

0.2 2 0.2

2 0.2

f 2 10 0.2 10 8

0.2 20 42

t t

t

t e t e t t e

e t t e

 



        
 
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For any 0 4t  , 

     

 

 

   

 
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Therefore,  f t  is concave downwards on  0, 4 . 

Hence, the estimate in (c) is an underestimate. 
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4 4
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 


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Hence, the claim is agreed with. 
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12a Method using differentiation 

  

 

    

 

 

 

 

2

2 0.5

0.5

20.5 0.5

0.5 0.5 0.5

2
0.5

0.5 0.5

2
0.5

0.5 0.5

0.5

d d 2 5
2

d d 2 5 5

2 5 2 2.52

2 5 5 2 5 5

2 2 5 5 2 5 2 2.5

2 5 5

5 20 12.5

2 5 5

5 2 8 5

2 2 5

t

t t

t t tt

t t t t

t t t t t t

t t

t t t

t t

t t t

t t

R e

t t e e

e e ee

e e e e

e e e e e e

e e

e e e

e e

e e e

e e

 
  

  

 
 

   

    


 

  


 

 
 

  
2

5

 

Put 
2

2

d
0

d

R

t
 , 

 

 

 

      

 

 

0.5 0.5

2
0.5

0.5 0.5

2

0.5

0.5

5 2 8 5
0

2 2 5 5

2 8 5 0     0 for any real number 

8 8 4 2 5

2 2

4 6 4 6
     or     

2 2

4 6 4 6
0.5 ln      or     ln

2 2

4 6 4 6
2ln    rej.      or     2 ln

2 2

4
2ln

t t t

t t

t t t

t

t

e e e

e e

e e e t

e

e

t

t

t

 
 

 

   

    


 


 


 





6

2

 

t 
4 6

0 2ln
2

t


   
4 6

2ln
2

t


  

2

2

d

d

R

t
 + – 

Therefore, the rate of change of the total revenue attains a maximum when 
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Hence, the claim is not agreed with. 

Method not using differentiation 

Suppose that the rate of change of the total revenue of the shop can exceed 4 

thousand dollars per month. 
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ii 

Consider the equation 22 10 15 0x x   , where 0.5tx e . 

    
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10 4 2 15
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   
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Since the coefficient of 2x  is 2 0 , we know that 22 10 15 0x x    for 

any real number x, which is a contradiction. 

Hence, the greatest rate of change concerned does not exceed 4 thousand 

dollars per month. 
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Therefore, the rate of change of the total profit of the shop after a very long 

time is 3 thousand dollars per month. 

 




