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Left and right – side limits  

 

 

Example 6:   Discuss the 
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Solution:  

If x > 2   

 

Then f (2+)  = 628)x8(lim)x(flim 
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If x > 2 then  
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Then right limit ≠ left limit at x = 2  

Then, we say that 
)x(flim 

2x  doesn’t exists  
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Additional examples:  
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Limits at Infinity: Horizontal Asymptote 

 

 

 

 

The line L is called horizontal asymptote of the graph of the function (f). If the 

value of f(x) increases without bound as x       + ∞ or x       - ∞, then we write:  

 




)x(flim 
x    Or 




)x(flim 
x  



University of Anbar                                                                                Calculus I 

College of Engineering                                                                           Dr. Ahmed T. Noaman 

Dams & Water Resources Eng. Dept.                                                     Dr. Ghassan S. Jamil  

                                                                                                                  Phase: 1 
Semester I (2019-2020) 

 

If the value of f(x) decreases without bound as x       + ∞ or x       - ∞, then we 

write:  

 




)x(flim 
x    Or 




)x(flim 
x  

 

 

 

Example 7: Find 
x

1
lim
x 

 and 
x

1
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Solution:  
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Infinite limits and Vertical Asymptotes 

As the line x = a is a vertical asymptote if at least one of the following 

statements is true: 

 
 

Example 8: 
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Example 9: Find the horizontal and vertical asymptotes of the graph of the 

function 
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Limits at Infinity of exponential and logarithmic functions  
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Continuity  
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If the limit of a function as approaches can often be found simply by 

calculating the  value of the function at . Functions with this property are 

called continuous at a.  

 

 

 

 
 

Physical phenomena are usually continuous. For instance, the displacement 

or velocity of a vehicle varies continuously with time, as does a person’s 

height. But discontinuities do occur in such situations as electric currents.  

 

Example 10: Where are each of the following functions discontinuous? 
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Solution:  
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Example 11:  x35
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Solution:  
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Tangent line, Derivatives and Rates of Change 

 

The problem of finding the tangent line to a curve and the problem of finding 

the velocity of an object both involve finding the same type of limit, as we saw 

in previous section. This special type of limit is called a derivative and we will 

see that it can be interpreted as a rate of change in any of the sciences or 

engineering.  
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Example 12: Find an equation of the tangent line to the parabola y =x2  at 

point P(1,1).  

Solution:  

 

 

 

 

 

 

Using the point-slope form of the equation of a line, we find that an equation 

of the tangent line at (1,1) is  

 

 

 

Note: 

 



University of Anbar                                                                                Calculus I 

College of Engineering                                                                           Dr. Ahmed T. Noaman 

Dams & Water Resources Eng. Dept.                                                     Dr. Ghassan S. Jamil  

                                                                                                                  Phase: 1 
Semester I (2019-2020) 

 

 

 

 

Example 13: Find an equation of the tangent line to the hyperbola y = 3/x at 

point (3,1).  

Solution:  
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Example 14: Find the derivative of the function f(x) = x2 – 8x +9 
 
at  the 

number a.  

Solution: From Definition 4 we have 

 

 

 

 

RATES OF CHANGE 
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is called the average rate of change of y with respect to x over an interval  

 

 

 

 

Example 15: A manufacturer produces bolts of a fabric with a fixed width. The 

cost of 

producing x yards of this fabric is C= f(x) dollars,  

(a) What is the meaning of the derivative f’(x), what are its units?  

(b) In practical terms, what does it mean to say that f’(1000) = 9?  

(c) Which do you think is greater f’(50) or f’(500), what about f’(5000)?  
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Solution:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


