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Q6  022 ≥− ax , 022 ≥− xa  and 0≠+ ax , .: ax =   B 
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Q9  02cossin =+ xx , 0sin21sin 2 =−+ xx  
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Q16  f is a many-to-one function, .: 1−f  does not exist. A 

 

Q17  The last draw is equally likely to be blue, green or red, 
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Q20   
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Q21  ( ) 1=∑ xp  

.: ( ) ( ) ( ) ( ) ( ) 159.050.030.010.001.0 =++++ ppppp  

.: 1009.15 =+a , .: 0018.0−=a  

( )∑= xxpX

( ) ( ) ( ) ( ) ( )59.059.050.050.030.030.010.010.001.001.0 ppppp ++++=  

30.0≈        C 

 

Q22  3.12=µ , 3.169.1 ==σ  

( ) ( ) ( ) 95.01.9PrPr1.9Pr =<−<=<≤ XbXbX  

( ) 9569.0006917.095.0Pr ≈+=< bX , .: 53.14≈b   D 

 

 

SECTION 2 

 

Q1a  ( ) xexfy x 2−==  

Let ( ) 02 =−=′ xexf , .: 2=xe , 2logex =  

.: ( )2log122log22 eey −=−=  

f has a stationary point, ( 2loge , ( ))2log12 e− .  

 

Q1b   
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( 2loge , ( ))2log12 e−  is a minimum. 

 

Q1c  Since ( 2loge , ( ))2log12 e−  is a minimum and 

( ) 02log12 >− e , .: 02 >− xe x  for Rx ∈  

.: xe x 2>  for Rx ∈ . 

 

Q1d  When 0=x , 1=xe  and 112 =+x   

.: 12 += xe x  at 0=x , i.e. both functions have a common point 

at 0=x . 
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Since xe x 2>  for Rx ∈ , .: xe x 2>  for 0>x , i.e. the rate of 

increase of xe is greater than the rate of increase of 12 +x . 

.: 12 +≥ xe x  for 0≥x  
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Q1i  From part e, tt 212 ≥+ , .: 
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Q2a  ( ) cbxaxxxP 466 23 +++=  

( ) baxxxP 6123 2 ++=′  

 

Q2b  The turning point is on the x-axis, .: ( ) 0=′ xP  and 

( ) 0=xP  

( ) 0=′ xP  .: 06123 2 =++ baxx , 0242 =++ baxx ,  

.: 024 23 =++ bxaxx for 0≠x  ............... (1) 

024 22 =++ abxaax  for 0≠a  ............... (2) 

( ) 0=xP , .: 0466 23 =+++ cbxaxx  ...... (3) 

(3) – (1): 0442 2 =++ cbxax , .: 0222 =++ cbxax  ......... (4) 

(2) – (4): 02224 2 =−+− cabbxxa  
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Q2ci  Compare ( ) 88.236.34.0 23 −−+= xxxxQ  with 

( ) cbxaxxxP 466 23 +++=  
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Q2cii ( ) 88.236.34.0 23 −−+= xxxxQ ( ) ( )pxx −+=
2

2.1  

.: 88.22.1 2 =p , 2=p  

.: the x-coordinate of the other x-intercept is 2 
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Q3a  bxay e += log  

( )0,1 , ba e += 1log0 , 0=b  

( )1,e , 0log1 += ea e , 1=a  

.: curve B has the equation xy elog= . 

 

Q3b  ( ) 11
22 =−+ yx , where [ ]1,1−∈x  and [ ]1,0∈y  

( ) 22
11 xy −=− , 211 xy −−=−  

.: curve A has the equation 211 xy −−= . 
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Q3ei  Curve B: xy elog= , at px = , py elog=  

xdx

dy 1
= , at px = , 

pdx

dy 1
= , .: gradient of the normal p−=  

Equation of the normal at px = : 
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Q3eii  pppxy elog2 ++−=  

Centre ( )1,0 , pp elog1 2 += , .: 1=p  

.: equation of the normal at 1=x  is 1+−= xy . 

 

Q3eiii  The normal is perpendicular to both curves, .: the 

distance between the two curves along the normal is the shortest. 
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Q3fii  At 22007.0== cy , 

62587.022007.0 ≈= ex  for curve A,  
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2
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Q4biii  Binomial distribution: 26=n , 0668.0=p  
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Q4biv  No extra postage is required if the letter is 
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