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CATHOLIC JUNIOR COLLEGE 
ADDITIONAL MATHEMATICS 4018
AO MATHEMATICS 8174

EXPONENTIAL AND LOGARITHMIC FUNCTIONS

SUMMARY

Properties of Logarithm

For a > 0, a ( 1, x, y ( (+,

a) loga x + loga y = loga xy

b) loga ( eq \f(x,y) ) = loga x – loga y

c) loga xk    = k loga x
d) loga x     =  eq \f(logb x,logb a)  
(change of base)

e) b eq \s\up(log \s\do2(b) x)     = x
f) loga 0 is not defined.

Graphs of Logarithmic and Exponential Functions
The exponential graph, f(x) = ax, a > 0, has the following properties: 

          f(x)

    

a)    f(x) = ax > 0 for all real values of x






 f(x) = ax
b)   as x increases, f(x) = ax increases at a rapidly acceleration rate

c)   when x = 0, f(x) = a0 = 1
d)   as x decreases i.e. x = (10, (100, ...,  f(x).approaches the value zero.  
   1

This is written,   x ( ( (,   f(x).( 0

Special example of graph of y = ex .
The logarithmic graph, g(x) = loga x, a > 0, has the following properties:
       g(x)

g(x) = loga x
a) g(1) = loga 1 = 0 and g(a) = loga a = 1

b) when x ( 0+   , g(x) ( ( (
c) when x ( + (, g(x) ( + (
d) g(x) < 0 for all 0 < x < 1




e) g(x) > 0 for all x > 1
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Special example of graph of y = ln x and y = lg x.

ASSIGNMENT

Conversions

1.    Convert the following to logarithm form:

a)  23 = 8

b) 3 ( 2 =  eq \f(1,9) 
c)  2x = 47
[a) log2 8 =3  b) log3  eq \f(1,9)  = ( 2  c) log2 47 = x]

2.    Convert the following to exponential form:

a)  log2 32 = 5
b)  log3 9 = 2
c) log2  eq \f(1,4) = x

        [a) 32 = 25   b) 9 = 32  c)  eq \f(1,4) = 2x ] 

Using Basic Exponential and Logarithmic Properties

3.     Simplify:

a) e1/2 ln 2 
b) eln 2 + e ( ln 2 
c) e 3 ln (1 + x) 
d) e ( ½ ln x    e) ln  eq \f(1,\r(e))   
[ eq \r(2) , 2 eq \f(1,2) , (1 + x)3 ,  eq \f(1,\r(x)) , (  eq \f(1,2) ]

4.    Evaluate:

a) log7 5 . log25 9 . log3 49

b) log5 x = 4 logx 5


[2, 25 or  eq \f(1,25) ]

Solving Equations with Logarithms

5.    Solve the equation  log10 (3x + 2) ( 2log10 x = 1 ( log10 (5x ( 3)


[x = (  eq \f(6,5)  or 1]

6.    Solve the simultaneous equations: log2 (x ( 4y) = 4,  log8 4x ( log8​ (8y + 5) = 1
[x = 18, y =  eq \f(1,2) ]

7.     Solve the following logarithmic equations:

a)   log3 N + log9 N = 6
[N = 81]

b)   log4 x = 9 logx 4

[x = 64 or  eq \f(1,64) ]

Solving Inequalities involving Exponential and Logarithms

8      Solve the following inequalities:

a)  eq \f(8,3) ( 1 (  eq \f(1,4n) ) > 2.65
  b) 1( 0.8n > 0.99
  c) 2r ( 1 < 1 000 000
[n > 3.66,  n >20.6, r < 20.9]

Miscellaneous Problems

9.     <ACJC 02/1/2>   Find the value of x for which lg(x + 1) = lg (3x + 24) ( 1.

[x = 2]

10.   <JJC 02/1/2>   Solve the equation 2 lg 15 + lg(5 ( x) ( lg 4x = 2.


[x = 1.8]

11.   <NYJC 02/1/1>   Solve the equation  lg (x2 + 12x ( 3) = 1 + 2 lg x.


[x =  eq \f(1,3) or 1]

12.   <RJC 02/1/1>   Find the value of x for which 2 + 2 log2 (2x) = log2 (2x + 5).

[x =  eq \f(5,8) , x = (  eq \f(1,2)  (NA)]

13.   <PJC 02/1/1>   Find the value of x for which 3 + log2 (x + 1) = 2 log2 (x ( 5).
[x = 17, x = 1 (NA)]

14.   <AJC 02/1/14>   a)  Find the value(s) of x for which  eq \f(1,2) lg (25x ( 1) = 2 ( lg ( eq \f(10,x) )

b) Solve the simultaneous equations  log16 (xy) = 3 eq \f(1,2) and  eq \f(log4 x,log4 y) = ( 8.








[a)  x =  eq \f(1,20) or x =  eq \f(1,5)   b) x = 48 = 65536, y =  eq \f(1,4) ]
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