
Chaper 5 Logarithmic,Exponential and Ot����ter Transcendental 
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5����1. The Natural Logarithmic Function and Di����ferentiation 
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Difinition of Natural Logarithmic Function  
The Natural Logarithmic Function is defined by 
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Logarithmic properties. 
If a & b are positive numbers and n is 
rational ,then following properties are true. 
1. ln (1) = 0 
2. ln ( ba ⋅ ) = ln a + ln b 
3. ln ( an ) = alnn ⋅  
4. ln ( a / b) = ln a – ln b .  

Derivative of the Natural Logarithmic Function 
Let u be differentiable function of x. 
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5.2 The Natural Logarithmic Function and Integration 
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Let u be a differentiable function of x. 
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Integrals of six Basic Trigonometric Functions. 
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5.3 Inverse Functions 
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5.4 Exponetial Function :Differentiation and Integration 
 
 
 
 
 
 

Definition of Inverse Functions   )x(g)x(f 1 =−   x)x(g(f =  

A function g is the inverse of the function f if  
x))x(g(f =  for each x in the domain of g 

and 
x))x(f(g =  for each x in the domain of f  
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Definition of the natural exponential functions The inverse ofnatural 
unction f(x) = ln x is Called the natural exponential function and 
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5.5 Bases othor than e and Appliications 
 
 
 
 
 
 
 
 
 

Some propertues: 

1. 01loga =     01ln
aln

1 =⋅∴  

2. ylogxlogyxlog aaa +=⋅    

ylogxlog

yln
aln

1
xln

aln
1

)yxln(
aln

1

aa +=

+⋅=

⋅�

 

3. ylogxlog)y
x(log aaa −=  

4. xlognxlog a
n

a ⋅=  

 
 
 
 
 

Definition of Logarithmic Function to Base a 
If a is a positive real number (a ≠ 1) and x is any positive real  
Number ,then Logrithmic Function to the base a is denoted  
by logax and is defined as : 
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5.6 Differential Equations :Growth and Decay 
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5.7 Differential Equations:Separation of Variables 
 
Sparation of Variables 
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Ex: solve the differential equation. 
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          ���� General Solution 
5.8 Inverse Trigonometric Functions and Differentiation 
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5.9 Inverse Trigonometric Functions and Intergration 
 
 
 
 
 
 

Ex: Differentiate 21 x1xxsiny −⋅+= −  

Let u be a differentiable function of x �and Let a > 0 
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5.10 Hyperbolic Function : Differentiation & Integration. 
 
 
 
 
 
 
 
 
 
 
 
 

 
Caper6 Applications of Integration 
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Defn of Hyperbolic Functions. 

 
2

ee
xsin

xx −−=         
2

ee
xcosh

xx −+=   

xcosh
xsinh

xtanh =          0x,
xtanh

1
xcoth ≠=  

xcosh
1

hxsec =           0x,
xsinh

1
xcsc ≠=  

Area of Region Between Two Curves 
 

If f & g are Continuous on [ ]b,a  & )x(f)x(g ≤  for all x in [ ]b,a �then the 

region bounded by the graphs of f&g and the vertical lines  
X=a & x=b is  
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Ex: Find the arc length of the graph of  
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Ex: Find the centroid of the region bounded by the graphs of  
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Chapter 7 Integration Technigues , Lhopitals Rule , and Improper 
Integrals 

 

Basic Integration Rule ( a > 0) 
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Chaper 8 infinite series 
8.1  seqences 
 
 
 
 
 
 
 
 
 
 

Definition of Monotonic Sequence 
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Definition of a Monotoic Sequence 

A sequence }{ na  is monotonic if its terms are mondecreasing  
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(each successive term is larger then its predecessor , this sequence is monotonic ) 
 
 

8.2  series and convergence 
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8.3 The Integral Tsst and p-series 
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8.4Compaarisons of series 
 
 
 
 
 
 
 
 
 
 
 
 
 

Theorem 8.11  convergence of p-series 
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1. convergence if p>1 , and 
2. divergence if 0 < P≤ 1 
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8.5 Alternating series ���������������� 
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Theorem 8.14  Alternating series test  
Let an>0, The alternating series 
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8.6 The Ratio Test 
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