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4. Interest  = (principal)(rate)(time) 
                       = ($800)(.04)(4) 
                       =$128 
 
        You owe  = amount borrowed + interest 
               = $800+$128=$928 
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7.   Where possible, evaluate or simplify using the laws of logarithms. 
 
 a) )2(log xya  

  yx aaa loglog2log ++=    (product rule) 
 

 b) 432
4

32

loglog)(log zyx
z
yx

aaa −=    (quotient rule) 

                                       432 logloglog zyx aaa −+=     (product rule) 

                                       zyx aaa log4log3log2 −+=    (power rule) 
 
 c)   )(log yzxa +  cannot be further simplified 
  
 d)      )(log a

a x   =  xa alog  
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                                       3logloglog 32
aaa xa −+=    (product rule) 

 
                                       3loglog3log2 aaa xa −+=    (power rule) 
 
                                       )1(log3loglog32 =−+= ax aaa  
 
 f)      log b [ ]trP )1( +  t
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          )1(loglog rtP bb ++=  
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                                         = 2ln10-0.01t =  2 tt 01.06.401.030.2 −=−∗  
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        =  x12.0826.1 −  
 
 
8.  a)  (.58) 67.5=x  

 )67.5ln()58ln(. =x  

 )67.5ln()58ln(. =x  

 185.3
545.0

735.1
)58ln(.
)67.5ln(

−=
−

==x  

 

 b) 43.4033 =xe  

 )43.403ln()ln( 3 =xe  

 3x = 6 

 2
3
6
==x  

 
 c) 4 lnx – 10 = 0 

 4 lnx = 10 

 lnx = 2.5 
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9.  The exponential growth can be written as 

 rteGDP×  

 So, after 7 years 

 GDPeGDP r 27 =× ∗  

             27 =re  

       ( ) 2lnln 7 =re  

             693.07 =r  

               
7
693.0

=r  

               %9.9099.0 ==r  
 

 
10.   

22.02)( ttetS −=  for 50 << t  

 
22.0220 tte −=  

 ln20=2t-0.2t 2  

 2.9957=2t-0.2t 2  

 0.2t 09957.222 =+− t  
 
 a = 0.2 
 b = -2 
 c = 2.9957 
 

4 



  INSEAD Foundations Program 
Quantitative Methods 

 
a

acbbt
2

42 −±−
=  

 

 
)2.0(2

)9957.2)(2.0(4)2()2( 2 −−±−−
=t  

 

 
4.0
2663.12

4.0
6034.12

4.0
3966.242 ±

=
±

=
−±

=t  

 

 17.8
4.0
2663.12

=
+

=t  not in domain 

 

 83.1
4.0
2663.12

=
−

=t  weeks 
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 it will take almost 4 years. 
 
 
12. If money triples     trt PePePA 1.03 ===  
 
                                         te 1.03 =  
 
 Applying ln to both sides, 

                                     t1.03ln =  

                              t1.009861.1 =  

                                         99.10=t  years 
 it will take 11 years. 
 
13. Let t = 0 for the base year 1985, then t = 5 for 1990.  
 Expressing the two sets of data points in terms of  
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 rteMM 0= , and recalling that 10 =e , 
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 Substitute M 0  simplify algebraically, 

                             re564.382.5 =  
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 Then take the natural logarithm of each side and use a calculator. 

                          re r 5ln60.1ln 5 ==  

                          r547.0 =  

                          094.0
5
47.0

==r  

                          %4.9=r  
 
 Now place the values of M 0  and r in the desired form trt eMeM 094.
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