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Q1a ( ) cbxaxxf ++= 2 , ( ) baxxf +=′ 2    

 

Q1b  ( )( ) ( )( ) ( )( ) ( ) ( ) cxbxacxgbxgaxgf ++++=++= 3232
22

 

( ) ( ) cxbxxa +++++= 329124 2  

( ) ( )cbaxbaax +++++= 39624 2  

 

Q1c  ( )( ) ( )( )xffxff ′=′  

( ) ( ) =++++ cbaxbbaxa 22 2 ( ) bcbxaxa +++22  

bacxacbabbxaxa ++=++++ 2244
2222223  

Compare the coefficients:  
23

24 aa = , 04
2

=ba  and baccbab +=++ 2
22  

Since ( ) cbxaxxf ++= 2  is a quadratic function,  

.: 0≠a , .: 0=b  

23
24 aa = , .: 024

23
=− aa , ( ) 0122 2 =−aa , .: 

2

1
=a  

baccbab +=++ 2
22 , .: cac =2 , 02 =− cac , ( ) 012 =−ac  

Since 012 =−a , .: c can be any real number. 

 

Q2a  Transition matrix 

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5 STS 

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

58.0

42.0
 by hand 

.: ( ) 42.0...Pr =fifththeinsugar  

 

Q2b  



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


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
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


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




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
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
=

1

0
1

b

a
S  by recognition 

.: he does not have sugar in his first drink. 

 

Q3a  ( ) ( ) ( )32483248 2323 −−−=+−−= xxxxxxxf  

( ) ( ) ( )( ) ( )( )( )82284848 22 −+−=−−=−−−= xxxxxxxx  

 

Q3b  02222 52323 =+−− ++ yyy , 03224282 23 =+×−×− yyy , 

( ) ( ) ( ) 03224282
23

=+−−
yyy  

.: ( )( )( ) 0822222 =−+− yyy  

Since 022 >+
y , .: 022 =−

y  or 082 =−
y  

.: 1=y  or 3 

 

Q4a  
2log

log
log2

e

e x
xy == , 

2log

1

exdx

dy
=  

At 2=x , gradient of the tangent 
2log2

1

e

tm =  

 

 

 

 

 

Q4b  At 2=x , 12log2 ==y  

Equation of the tangent: ( )11 xxmyy t −=− , 

( )2
2log2

1
1 −=− xy

e

 

y-intercept: Let 0=x , 
2log

1
1

e

y −= , .: 







−

2log

1
1,0

e

 

 

Q5  The line xy =  is a tangent to the graphs of ( )xfy
1−

=  and 

( )xfy =  at ( )aa, .  

.: at ( )aa, , the gradient of ( )xfy = 1+=
−ax

e  is 1. 

The graph of 1+=
−ax

ey  is the horizontal translation of the 

graph 1+= xey . At ( )2,0 , the gradient of the graph 1+= xey  

is 1
0

=== ee
dx

dy x
, .: 2=a  

 

Q6a  
2

1

3

2
cos
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3
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cos −=
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Q6b  0
2

1
3

2
sin =+








− x

π
, 

26

ππ
<< x  

( ) 0
2

1
3cos =+x , 

2

3
3

2

ππ
<< x  

.: ( )
2

1
3cos −=x , 

3

2
3

π
=x , 

3

4π
 

.: 
9

2π
=x , 

9

4π
 

 

Q7a  1
4
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0822 =−+ aa , ( )( ) 042 =+− aa  

Since 0>a , .: 2=a  
 

Q7b  Average value of ( )xf  
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 in 20 ≤≤ x . 

 

Q7c  Average value of X ∫ 
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Q8a  The outcomes of distinct probability values are: 

3 reds, 3 blues, 3 greens, 2 reds and 1 blue, 2 reds and 1 green, 2 

blues and 1 red, 2 blues and 1 green, 2 greens and 1 red, 2 greens 

and 1 blue, 1 of each colour. 

.: 10 distinct probability values. 
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Q8b  There are six possible outcomes consisting of different 

colours.  

( )
6

1

6

3

6

2

6

1
6.Pr =×××=coloursdifferent  

 

Q8c  Let X be the random variable of number of blue faces. 

X has binomial distribution: 3=n , 
3
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==p  
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Q9a ( ) ( )15sin
5

1
−= xxf , ( ) ( )15cos −=′ xxf , ( ) 10cos2.0 ==′f  

 

Q9b  ( ) ( ) ( )afhafhaf ′×+≈+  

( ) ( )01.020.021.0 += ff  

( ) ( ) 01.0101.0020.001.020.0 =×+=′×+≈ ff  

 

Q10a  ( )xfy −−= 12
( ) ( )yfx −−=→ 12
1  

                                     ( ) ( )yfx −−=→ 22
2  

                                      
( ) ( )yfx −−=→ 21
3

 

A sequence: (1) Reflection in the line xy =  (2) Upward 

translation by 1 unit  (3) Translation to the left by 1 unit. 

 

There are other possible sequences. 

 

Q10b   
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