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SECTION 1 
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Q3  ( ) ( ) 02cos2sin =+ xx , 
( )
( )

1
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−=

x

x
 where ( ) 02cos ≠x , 

( ) 12tan −=x , 
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2
π

π −= nx , 
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8

14 π−
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n
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Q4  5−=y , 0=x ; −→ 0y , −∞→x ; +→ 2y , −→ 7x ; 

∞→y , +→ 2x       C 

 

Q5             f                                                   1−f  
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2 , 

( ) ( ) ( ) 0222
2

=−−−−= bcxacxexg x  
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Q8   

                      E 

Q9  The intersection of ( )xfy =  and ( )xfy 1−=  is on the line 

xy = .  

Let ( )xex ee loglog−= , ( ) xexee −=loglog , ex = , .: ey =  B 
 

Q10  ( ) 12cos1
2

1
≤−≤ x , ( ) 12cos1
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1
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1
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Q11   

                         A 
 

Q12  Given ( ) ( )xfxg 1−=  , ( ) baf =  and ( )
a

af
1
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a
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bg =
′
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1

    A 

 

Q13  Given function ( )xf , Rx ∈ , then ( ) ( )
( )




<−

≥
=

0,

0,

xxf

xxf
xf . 

( )xf −  for 0<x  is the reflection (in the y-axis) of ( )xf  for 

0>x . 

.: ( ) 0=′ xf  at ( )1,3 −− , ( )2,1− , ( )2,1  and ( )1,3 −   C

      

Q14  ( ) ( )[ ] ( ) ( ) caFbFxFdxxf
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xf  

( ) ( ) ( ) ( )afaaafabf ′−+≈ 02.1  

( ) ( ) ( )afaafabf ′≈− 02.0 , ( ) ( ) ( )afaafb ′≈− 02.01  
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Q18  ( )
3
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3

1

2

1
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Since the two rolls are independent, 

( ) ( )
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1
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Q19  Binomial: 3.12=np , ( ) 28.21 =− pnp , .: 34≈n  D 
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Q21  ( ) 8.05.12Pr =>X , ( ) 8.05.12|5.18Pr =>> XX  
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Q22  The graph is a probability density function, .: ( )2Pr≠n  C 

 
 

SECTION 2 
 

Q1a   

 
 

Q1b  ( ) ( )22 1−=′ xaxxf , .: ( )xf  is a degree five polynomial. 
 

x 0<  0 10 << x  1 0>  

( )xf ′  positive zero positive zero positive 

The table shows that there is a stationary inflection point at 

0=x  and another one at 1=x . 

 

Q1ci  ( ) ( ) ( )23422 21 xxxaxaxxf +−=−=′  
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Q1cii  ( ) 11 =f , .: 30=a  

Q1d  ( ) ( )234 230 xxxxf +−=′  , [ ]1,0∈x  

( ) ( ) ( )xxxxxxxf +−=+−=′′ 2323
326026430  

( )( )12160 −−= xxx  

Let ( ) 0=′′ xf  to find the greatest rate of change: 

( )( ) 012160 =−− xxx , .: 
2

1
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Q1e  Since 








2

1
,

2

1
 is a point having the greatest rate of change, 

it is an inflection point. .: total number of inflection points is 3. 

 

Q1f  ( ) ( ) 22 +−−= xfxg  

( )xf  undergoes reflection in both axes, a dilation by a factor of 

2 parallel to the y-axis and then an upward translation of 2 units.  

( ) ( )2,00,0 → ; ( ) ( )0,11,1 −→  

 

Q1g  ( ) ( ) 22 +−−= xfxg  

( ) ( ) ( )
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xxx
, a strictly increasing function (by CAS) 

Domain of ( )xf  is ( ]2,1− , .: domain of ( )xg  is [ )1,2− . 

When 2−=x , 62−=y ; when 1→x , 64→y . 

.: range of ( )xg  is [ )64,62−  

 
 

Q2a  ( )eaheight e += log2 , aewidth −= 2 ,  

area ( ) ( ) ( ) ( )eaaeeaaeA ee +−=+×−= log22log22  
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Q2bii  Maximum cross-sectional area ⇒  maximum volume 
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Q2c  The tank has maximum volume when 8645.0=a  

Volume of water ( )heV 8645.028 −= ,  

( )8645.028 −= e
dh

dV
, 543690 =−= h

dt

dV
 when 1=h  

dt

dh

dh

dV

dt

dV
×= , .: ( )

dt

dh
e 8645.02854 −= , 
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edt
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1
  

Given at time 0=t , 0=h , .: 5.2logec =  

.: 5.2log5.2log ee ht +−−=   

When 25.1=h , 2log
25.1

5.2
log5.2log25.1log eeeet ==+−=  

 

Q2e  Volume of water in the tank is maximum when 

03690 =−= h
dt

dV
, 5.2=h  

( ) 915.28645.028max ≈×−= eV m
3
  

 

Q2f  Cross-sectional area of the tunnel 

( ) 92.17log2

2
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≈+= ∫
e

e dxex  

Volume of soil ( ) 50867.1192.17 ≈×−=  m
3
  

 
 

Q3a  ( )0,0 , 0=+ ca , .: ac −= .      

( )5,10 − , 5
10 −=+ cae b , .: 

a

a

a

c
e b 5510 −

=
−−

=  . 

( )8,20 − , 820 −=+ cae b , .: 
a

a

a

c
e b 8820 −

=
−−

= ,  

.: ( )
a

a
e b 8210 −

= , .: 
a

a

a

a 85
2

−
=







 −
. 

aaaa 82510
22 −=+− , 252 =a , .:

2

25
=a , 

2

25
−=c  and 

5

3510 =
−

=
a

a
e b , 








=

5

3
log

10

1
eb  

Q3aii    caey bx += , 

















×== 5

3
log

10

5

3
log

10

1

2

25 e
x

e

bx eabe
dx

dy
 

10
5

3
log

5

3

5

3
log

4

5

5

3
log

4

5
10

x

ee

x

e

e 























=








=










 

 

Q3aiii  When 10=x , 
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Q3bi  When 6=t , 55sin35
6

sin3 −=−=−







= π

πt
y . The sea 

level is 5 m below the house. 

 

Q3bii  When 6=t , 5−=y  and  .: 10=x   

.: the horizontal distance between the house and the water edge 

is 12102 =+ m 
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Q4a   ( )52Pr >W  , by CAS 9479.0)8,65,99^,52( ≈enormalcdf  
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Q4d  Binomial: 12=n , success means 6865 <≤ W , 

( )
( )

384472.0
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Q4e  The average weight of each of the four eggs is less than 
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Q4f  Probability density function ( )
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Mean weight
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Q4g  ( ) 05.045Pr =<W  and ( ) 10.075Pr =>W  
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µ
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−
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.: 86.61≈µ grams, 25.10=σ grams 
 

Q4h  ( ) ( ) ( )ABBBABBABBBBABABBBBBA PrPrPr ++  

( ) ( ) ( )AABBBBBABABBBBABBABBB PrPrPr +++  

( )( )( ) ( ) ( )( )( ) ( )( )64.055.045.064.0155.045.064.01
34

+=  

( )( )( ) ( )( )( ) ( )( )( )( )( )( )22
45.064.055.045.064.0145.064.055.045.064.01 ++

( )( )( )( )( ) ( )( )( )( )43
45.064.036.0145.064.055.064.01 ++ 11.0≈  
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