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CHAPTER TWO 

           4.8 Indefinite Integrals 
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          INTEGRATION OF TRIGONOMETRIC FUNCTIONS 

 

 

 EXERCISES 4.8 

 Finding Indefinite Integrals In Exercises 17–54, find the most general indefinite integral. Check your answers by   

differentiation. 

 

 



 

4 
 

 
     Mathematics Materials              Assist. Lecturer HUSHAM IDAN HUSSEIN                      FIRST CLASS  
 
 

 

 

 

 

 

 

 



 

5 
 

 
     Mathematics Materials              Assist. Lecturer HUSHAM IDAN HUSSEIN                      FIRST CLASS  
 
 

Solution 
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The Definite Integral 

 The definite integral from (x=a  to x = b) is defined as the area under the curve between those 

two points.  

 In the graph in Figure below, the area under the graph has been approximated by dividing it 

into rectangles. 

  The height of each is the value of y and if each rectangle is the same width then the area of 

the rectangle is (yδx).  

 If the rectangle is very thin, then y will not vary very much over its width and the area can 

logically be approximated as the sum of all of these rectangles.  
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When δx=0.1, the approximate calculation gives 

1×0.1+1.1×0.1+1.2×0.1+1.3×0.1+1.4×0.1+1.5×0.1+1.6×0.1+1.7×0.1+1.8×0.1+1.9×0.1=1.45 

When δx =0.01, the calculation gives 

1×0.01+1.01×0.01+1.02×0.01+ ···+1.98×0.01+1.99×0.01=1.495 

When δx=0.001, the calculation gives 

1×0.001+1.001×0.001+1.002×0.001+ ···+1.998×0.001+1.999×0.001=1.4995 

 The area under the curve,  y=f(x) between (x=a and x= b ) is found as: 

 

            
 The definite integral of y from x = a to x = b equals the limit as δx tends to 0 of 

the sum of y times δx for all x from x = a to x = b−δx. 

 This is the definition of the definite integral which gives a number asits result, not 

a function. 
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Example:   Find the negative area.  y =sin(x) from x =π  to  x=  3π/2 . 

 

       

Example:   Find the negative area.  y =sin(x)  from x =0 to 2π 

 

            

 To prevent cancellation of the positive and negative parts of the integration. 

  we find the total shaded area in two stages. 

 
 



 

13 
 

 
     Mathematics Materials              Assist. Lecturer HUSHAM IDAN HUSSEIN                      FIRST CLASS  
 

 

Example: 

 Find the area bounded by the curve y=x
2
−x and the x-axis and the lines x=−1 and x=1. 

Solution First, we find if the curve crosses thex-axis.x
2 
– x = 0 

x(x−1) = 0⇔ x= 0 or x =1.  

The sketch of the graph with the required area shaded is given in Figure below. Therefore, the 

area is the sum ofA1and A2.  

 We find A1 by integrating from −1 to 0. 
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THE MEAN VALUE AND R.M.S. VALUE   

The mean value of a function is the value it would have take if it were constant over the range 

but with the same area under the graph, that is, with the same integral as shown. 

                                                                

         

 

THE ROOT MEAN SQUARED (R.M.S) VALUE   

The (r.m.s. value) means the square root of the mean value of the square of y. The formula for 

the r.m.s. value of y between x=a and x=b is. 

 

 The advantage of the r.m.s. value is that as all the values for y are squared, they are 

positive, so the r.m.s. value will not give 0 unless we are considering the zero function. 
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EXERCISES 5.3 
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