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Q1a  cmxy +=  and 2

1 4 xxy −−= :  

24 xxcmx −−=+ , 042 =+++ cxmxx , ( ) 042 =+++ cxmx  

One solution only for cmxy +=  to be a tangent, .: 0=∆  

.: ( ) 044
2

=−+ cm , ( ) 04482 =−++ cmm  
 

cmxy +=  and ( ) 22
2

2 −−= xy :  

( ) cmxx +=−− 22
2

, 024
2

=−−+− cmxxx , 

( ) ( ) 0242 =−++− cxmx , ( ) ( ) 0244
2

=−−+=∆ cm  

.: ( ) 0248
2

=+++ cmm  

 

Q1b  ( ) 04482 =−++ cmm  ……… (1) 

         ( ) 02482 =+++ cmm  ……… (2) 

(2) – (1): 1=c   

Substitute in (2), 01282 =++ mm , ( )( ) 026 =++ mm   

.: 2,6 −−=m  

The common tangents are: 16 +−= xy , 12 +−= xy  
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where n  is an integer 

Since ππ 33 ≤≤− k , .: π3±=k  

 

Q3a  ( ) ( ) ( )121241248 223 −−−=+−−= xxxxxxxg  
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.: 1−=a , 2=b , 0=c  and 0=d  

 

 

 

 

Q4a  ( ) ( ) ( ) ( )cttcPrctctPrccttPrcoffee of cups2Pr ++=  
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Q4b  ( ) ( )coffee of cup 1Pr1coffee of cups 2least at Pr −=  
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Q4c  ( ) ( ) ( ) ( )ctccPrcctcPrccctPrcoffee of cups3Pr ++=  
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Q5a  ( ) ( )2

10 9log xxf −= , 09
2

>− x , .: 33 <<− x  

The domain is ( )3,3− . 
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Q5c  8log19log18log15log1 Area 10101010 ×+×+×+×≈  

( ) 288log1or    2880log8985log 101010 +=×××=  

 

Q6  
3

sin12
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−  completes 2 cycles and 
6

cos
12

1 xπ
 completes a 

cycle in [ ]6,6− , .: the average value of each one in the interval 

is zero.  
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Q7a 

 
 

Q7b  Sequence of transformations of ( )xf : 
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Note: The two sections in the hybrid function are reflections of 

each other in the y-axis, i.e. the y-axis is the axis of symmetry of 

the function. 
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Note: 
dx
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 is undefined at 0=x  
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( ) xxxx 22222 ×=×− − ,  .: ( ) 01222
2

=−×−
xx  

.: 212 +=x  by the quadratic formula 

.: ( )21log2 +=x  
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