
Chapter one 

The Slop and The equation of a Straight line 

1.The distance between two point  

The distance between two points ),( 111 yxP  and ),( 222 yxP  is given by the 

following: 
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  Figure 1 

Example: Calculate the distance between the point (-1, 2) and (2, -2). 

Solution: 
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2-  The Slop of a Straight Line 

If a straight line is not parallel to the y-axis (x=0), and the straight line graph passing 

through co-ordinates ),( 111 yxP and ),( 222 yxP then the slope of a straight line is the 

ratio of the change in the value of y to the change in the value of x between any two 

points on the line and is given by: 
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Figure 2 

 

Example: Calculate the slope of the line through the points P1(1,2) and P2(3,8). 

Solution: 
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If, as x increases, (  ), y also increases ( ), then the gradient (slope) is 

positive. If as x increases ( ), y decreases ( ), then the slope is negative. See 

figure (3): 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (3) 

In figure 3(a), the slope is 2 

 

In figure 3(b), the slope is  -3 

Figure 3(c) shows a straight line graph y = 3. Since the straight line is 

horizontal the gradient (slope) is zero. 

 

The value of y when x = 0 is called the y-axis intercept. In Fig. .3(a) the y-axis 

intercept is 1 and in Fig. .3(b) is 2. 

 

 

 



3- Equation of Straight lines 

From equation (2) [ 
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 ], multiplying both side by ( 1xx  ) gives us 

the more useful equation: 
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bmxy  ………………………………………………………………. (4) 

Where m is the slope of the line and b is )( 11 mxy  , which is a constant in fact (0,b) is the 

point where the line crosses the y-axis. The number b is called the y-intercept of the line, 

and Eq. (4) is called the slope- intercept equation of the line. 

Example: Write an equation for the line through the point (1,2) with slope 
4

3
m . Where 

does this line cross the y-axis? The x-axis? 

Solution: 
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To find where the line cross the y-axis, we set x=0 in equation above and solve for y: 
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To find where the line cross the x-axis, we set y=0 in equation above and solve for x: 
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Example: 25  xy , represents a straight line of gradient ( slope) 5 and y-axis 

intercept 2. Similarly, 43  xy represents a straight line of gradient -3 and y-

axis intercept -4. 



 

For a horizontal line the equation bmxy  reduces to bxy  .0  

or by  , the equation 5y  is the slope- intercept equation of the line that passes the 

through point (0,-5) with slope m=0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter Two 

Functions 

Given two sets A and B, a set with elements that are ordered pairs (x, y), where x is an element of 

A and y is an element of B, is a relation from A to B. A relation from A to B defines a relationship 

between those two sets. A function is a special type of relation in which each element of the first 

set is related to exactly one element of the second set. The element of the first set is called the 

input; the element of the second set is called the output. Functions are used all the time in 

mathematics to describe relationships between two sets. For any function, when we know the input, 

the output is determined, so we say that the output is a function of the input. For example, the area 

of a square is determined by its side length, so we say that the area (the output) is a function of its 

side length (the input). The velocity of a ball thrown in the air can be described as a function of 

the amount of time the ball is in the air. Since functions have so many uses, it is important to have 

precise definitions and terminology to study them. 

Definition 

A function f consists of a set of inputs, a set of outputs, and a rule for assigning each input to 

exactly one output. The set of inputs is called the domain of the function. The set of outputs is 

called the range of the function. 

The concept of a function can be visualized using Figure 2.1, Figure 2.2, and Figure 2.3.  

  

 

 

 

 

Figure 2.1 A function can be visualized as an input/output device. 

 

 

 

 

 

 

 

 

 

  

Figure 2.2 A function maps every element 

in the domain to exactly one element in the 

range. 

Figure 2.3 In this case, a graph of a function f has a domain 

of {1, 2, 3} and a range of {1, 2}. The independent variable 

is x and the dependent variable is y. 



Every function is determined by two things: (1) the domain of the first variable x and (2) 

the Range or the rule or condition that the pairs (x, y) must satisfy to belong the function. 

To graph a function, we carry out three steps. 

1.Make a table of pairs from the function. 

2.Plot enough of corresponding point to learn the shape of graph. Add more pairs to the 

table if necessary. 

3.Complete the sketch by connecting the points. 

 

Example:  

Problem 1. Plot the graph 34)(  xyxf in the range x = -3 to x = +4. From the graph, find 

(a) the value of y when x = 2.2, and (b) the value of x when y = -3 

Solution: 

The domain is taken to be the set of all real numbers x for which f (x) is a real number  

D )(xf =R 

To find the range we set  

4

3

3434)(






y
x

yxxyxf

 

 So that the range is taken to be the set of all real numbers y. 

R )(xf =R 

  

   

 

 

 

 

The co-ordinates (3, 9), (2, 5), (1, 1), and so on, are plotted and joined together to produce 

the straight line shown in Figure above (Note that the scales used on the x and y axes do not 

have to be the same). From the graph: 

  



(a) when x = 2.2, y = 11.8, and 

(b) when y D = -3, x = -1.5 

 

Example:    Consider the function  

13)(  xyxf  

find the following:   1. The domain.    2.The range.    3. Sketch a graph of  )(xf  

Solution: 

1.To find the domain we set   

30303  xxx  

D )(xf = 3: xx  

2. To find the range we set  
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We just need to verify that x is in the domain of )(xf . Since the domain of f consists of all real 

numbers greater than or equal to -3, and 

33)1( 2  yx  

there does exist an x in the domain of )(xf . We conclude that the range of f is  1: yy  

R )(xf =  1: yy  

 

3. To graph this function, we make a table of values. Since we need x + 3 ≥ 0, we need to choose 

values of x ≥ -3. We choose values that make the square-root function easy to evaluate. 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

Example: Consider the function  

21)( xyxf   

find the following:   1. The domain.    2.The range.    3. Sketch a graph of  )(xf  

Solution: 

1.To find the domain we set   
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So that  

D )(xf =  11:  xx  

 

2. To find the range we set  
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So that  

R )(xf =  11:  yy  

3. Exercise: (is left to the student as homework) 

Example. Consider the function xyxf  3/1)( , find the following: 

1.The domain.    2.The range.    3. Sketch a graph of  )(xf  

1.To find the domain we set  

3303  xxx   

The set of real number less than 3 

D )(xf =  3: xx  

2. To find the range we set  
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We just need to verify that x is in the domain of )(xf . Since the domain of f consists of all real 

numbers less than 3, and 
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there does exist an x in the domain of )(xf . We conclude that the range of f is  0: yy  

 

 

 



 

 

Chapter Three 

Exponential and Logarithmic Functions 

1.Exponential 

any function of the form 
xbxf )( , where 0b , 1b  is an exponential function with 

base b and exponent x . Exponential functions have constant bases and variable 

exponents. Note that a function of the form 
bxxf )( for some constant b is not an 

exponential function but a power function. To see the difference between an 

exponential function and a power function, we compare the functions 
2xy  and 

xy 2 In Table 1, we see that both 
xy 2 and 

2xy   approach infinity as x . 

Eventually, however, 
xy 2  becomes larger than 

2xy   and grows more rapidly as x → ∞.In the opposite direction, as x → -∞,

 2xy whereas 02  xy . 

 

 

 

 

 

 

 

 

 

Table 1. Values of x2 and 2x 

 

 



In Figure 1, we graph both y = x2 and y=2x to show how the graphs differ. 

 

 

Figure 1. both 
xy 2 and 

2xy   approach infinity as x . Eventually, however, 
xy 2

becomes larger than
2xy   and grows more rapidly as x → ∞.In the opposite direction, as x 

→ -∞,  2xy whereas 02  xy . 

 



 

 

 



 

 

The function f (x) = ex is the only exponential function bx with b= e ≈ 2.718282. 

we call the function f (x) = ex the natural exponential function. 

2. Logarithmic Functions 

The exponential function f (x) = bx is one-to-one, with domain (-∞, ∞) and range (0, ∞). Therefore, 

it has an inverse function, called the logarithmic function with base b. For any b > 0, b ≠ 1, the 

logarithmic function with base b, denoted bLog
, has domain (0, ∞) and range (-∞, ∞), and satisfies 

yxLogb )(  if and only if xb y   

For example, 



     

 

 



 

 

 

 



Homework: Prove the following  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter Four 

1.Trigonometric Functions 
To define the trigonometric functions, first consider the unit circle centered at the origin and a 

point P = (x, y) on the unit circle. Let θ be an angle with an initial side that lies along the positive 

x -axis and with a terminal side that is the line segment OP. An angle in this position is said to be 

in standard position (Figure 1). We can then define the values of the six trigonometric functions 

for θ in terms of the coordinates x and y. 

 

 

 

 

 

 

Definition: 

Let P = (x, y) be a point on the unit circle centered at the origin O. Let θ be an 

angle with an initial side along the positive x -axis and a terminal side given by the 

line segment OP. The trigonometric functions are then defined as 

Figure 1. The angle θ is in standard position. The values of the trigonometric functions for 

θ are defined in terms of the coordinates x and y. 

 



 

 

We can see that for a point P = (x, y) on a circle of radius r with a corresponding angle θ, the 

coordinates x and y satisfy 

 

The values of the other trigonometric functions can be expressed in terms of x, y, 

and r 

 

  

 

 

 

Figure 2. For a point P = (x, y) on a circle of radius r, the coordinates x and y satisfy x 

= r cosθ and y = rsinθ. 

 



Table 1.9 shows the values of sine and cosine at the major angles in the first 

quadrant. From this table, we can determine the values of sine and cosine at the 

corresponding angles in the other quadrants. The values of the other trigonometric 

functions are calculated easily from the values of sinθ and cosθ. 

 

 

Table 1. Values of sinθ and cosθ at Major Angles θ in the First Quadrant 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



To solve this equation, it is important to note that we need to factor the left-hand 

side and not divide both sides of the equation by cosθ. The problem with dividing 

by cosθ is that it is possible that cosθ is zero. In fact, if we did divide both sides of 

the equation by cosθ, we would miss some of the solutions of the original equation. 

Factoring the left-hand side of the equation, we see that θ is a solution of this 

equation if and only if. 

 

 

 

 

However, we need to be a little careful here. Even if θ satisfies this new equation, it 

may not satisfy the original equation because, to satisfy the original equation, we 

would need to be able to divide both sides of the equation by cosθ. However, if cosθ 



= 0, we cannot divide both sides of the equation by cosθ. Therefore, it is possible 

that we may arrive at extraneous solutions. So, at the end, it is important to check 

for extraneous solutions. Returning to the equation, it is important that we factor sinθ 

out of both terms on the left-hand side instead of dividing both sides of the equation 

by sinθ. Factoring the left-hand side of the equation, we can rewrite this equation as 

 

 

 

 

 

 

  

 



 

 

 

 

 

 

Figure 3 The six trigonometric functions are periodic. 

 

 

 

 

 



Inverse Trigonometric Functions 

 

 

 
 

 

 
 

 

 

To graph the inverse trigonometric functions, we use the graphs of the trigonometric 

functions restricted to the domains defined earlier and reflect the graphs about the 

line y = x 



 

 

 

 

Figure 1. The graph of each of the inverse trigonometric functions is a reflection 

about the line y = x of the corresponding restricted trigonometric function. 

 



Hyperbolic Functions 

 

The hyperbolic functions are defined in terms of certain combinations of ex and e-x. 

These functions arise naturally in various engineering and physics applications, 

including the study of water waves and vibrations of elastic membranes. Another 

common use for a hyperbolic function is the representation of a hanging chain or 

cable, also known as a catenary (Figure 1.49). If we introduce a coordinate system 

so that the low point of the chain lies along the y -axis, we can describe the height 

of the chain in terms of a hyperbolic function. First, we define the hyperbolic 

functions. 

 

 

 



 

 

Figure 1. The unit hyperbola 1sinhcosh 22  tt  

 

 

 



 

 

 

 

 

Figure 2.  The hyperbolic functions involve combinations of ex and e-x. 

 

 

 



 

 

Example 

 

 

  

 



Inverse Hyperbolic Functions 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter Five 

1.The Limit of a Function 
 

We begin our exploration of limits by taking a look at the graphs of the functions 

 

which are shown in Figure 1. In particular, let’s focus our attention on the behavior 

of each graph at and around x = 2. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. These graphs show the behavior of three different functions around x = 2. 

 

Each of the three functions is undefined at x = 2, but if we make this statement and 

no other, we give a very incomplete picture of how each function behaves in the 

 



vicinity of x = 2. To express the behavior of each graph in the vicinity of 2 more 

completely, we need to introduce the concept of a limit. 

Intuitive Definition of a Limit 

Intuitive Definition of a Limit )2/()4()( 2  xxxf behaves around x = 2 in 

Figure 1. As the values of x approach 2 from either side of 2, the values of y = f 

(x) approach 4. Mathematically, we say that the limit of f (x) as x approaches 2 is 

4. Symbolically, we express this limit as 

 

From this very brief informal look at one limit, let’s start to develop an intuitive 

definition of the limit. We can think of the limit of a function at a number a as being 

the one real number L that the functional values approach as the x-values approach 

a, provided such a real number L exists. Stated more carefully, we have the following 

definition: 

Definition 

Let f (x) be a function defined at all values in an open interval containing a, with the 

possible exception of a itself, and let L be a real number. If all values of the function 

f(x) approach the real number L as the values of x (≠ a) approach the number a, then 

we say that the limit of f (x) as x approaches a is L. (More succinct, as x gets closer 

to a, f (x) gets closer and stays close to L.) Symbolically, we express this idea as 

 



 

  

Problem-Solving Strategy: Evaluating a Limit Using a Table of Functional 

Values 

1. To evaluate lim
𝑥→𝑎

𝑓(𝑥), we begin by completing a table of functional values. We 

should choose two sets of x-values—one set of values approaching a and less than 

a, and another set of values approaching a and greater than a. Table 1. demonstrates 

what your tables might look like. 

 

Table1. Table of Functional Values for lim
𝑥→𝑎

𝑓(𝑥) 

2. Next, let’s look at the values in each of the f (x) columns and determine whether the values 

seem to be approaching a single value as we move down each column. In our columns, we 

look at the sequence f (a - 0.1), f (a - 0.01), f (a - 0.001)., f (a - 0.0001), and so on, and f (a + 

0.1), f (a + 0.01), f (a + 0.001), f (a + 0.0001), and so on. (Note: Although we have chosen the 

x-values a ± 0.1, a ± 0.01, a ± 0.001, a ± 0.0001, and so forth, and these values will probably 

work nearly every time, on very rare occasions we may need to modify our choices.) 



3. If both columns approach a common y-value L, we state 𝐥𝐢𝐦
𝒙→𝒂

𝒇(𝒙) = 𝑳. We can use the 

following strategy to confirm the result obtained from the table or as an alternative method 

for estimating a limit. 

Example 1: Evaluate lim
𝑥→0

𝑠𝑖𝑛𝑥/𝑥  using a table of functional values. 

Solution 

We have calculated the values 𝒇(𝒙) = 𝐥𝐢𝐦
𝒙→𝟎

𝒔𝒊𝒏𝒙/𝒙 for the values of x listed in Table 2. 

 

Table 2. Table of Functional Values for 𝐥𝐢𝐦
𝒙→𝟎

𝒔𝒊𝒏𝒙/𝒙 

 

Note: The values in this table were obtained using a calculator and using all the places given 

in the calculator output. As we read down each ( 𝐬𝐢𝐧 𝒙 /𝒙 ) column, we see that the values in 

each column appear to be approaching one. Thus, it is fairly reasonable to conclude that 

𝐥𝐢𝐦(
𝒙→𝟎

𝒔𝒊𝒏𝒙/𝒙) = 𝟏. A calculator-or computer generated graph of  𝒇(𝒙) = 𝐥𝐢𝐦
𝒙→𝟎

𝒔𝒊𝒏𝒙/𝒙 would 

be similar to that shown in Figure 2, and it confirms our estimate. 

 



 

Figure 2. The graph of 𝒇(𝒙) = 𝐥𝐢𝐦
𝒙→𝟎

𝒔𝒊𝒏𝒙/𝒙  confirms the estimate from Table 2. 

Example 2. Evaluate lim
𝑥→4

√𝑥−2

𝑥−4
  using a table of functional values. 

Solution 

As before, we use a table—in this case, Table 3.—to list the values of the function for the 

given values of x. 

 

Table 3. Table of Functional Values for 𝐥𝐢𝐦
𝒙→𝟒

√𝒙−𝟐

𝒙−𝟒
 

After inspecting this table, we see that the functional values less than 4 appear to be 

decreasing toward 0.25 whereas the functional values greater than 4 appear to be increasing 

toward 0.25. We conclude that  𝐥𝐢𝐦
𝒙→𝟒

√𝒙−𝟐

𝒙−𝟒
= 𝟎. 𝟐𝟓. We confirm this estimate using the graph 

of 𝒇(𝒙) = 𝐥𝐢𝐦
𝒙→𝟒

√𝒙−𝟐

𝒙−𝟒
 shown in Figure 3. 



 

Figure 3. The graph of  𝒇(𝒙) =
√𝒙−𝟐

𝒙−𝟒
  confirms the estimate from Table 3. 

 

Definition 

 

We define two types of one-sided limits. 

 

Limit from the left: Let f (x) be a function defined at all values in an open interval of the form z, 

and let L be a real number. If the values of the function f (x) approach the real number L as the 

values of x (where x < a) approach the number a, then we say that L is the limit of f (x) as x 

approaches from the left. Symbolically, we express this idea as 

 

 

 

Limit from the right: Let f (x) be a function defined at all values in an open interval of the form (a, 

c), and let L be a real number. If the values of the function f (x) approach the real number L as the 

values of x (where x > a) approach the number a, then we say that L is the limit of f (x) as x 

approaches from the right. Symbolically, we express this idea as 

 



 

Example 

 

  

Table 4. 

 

 

Based on this table, we can conclude that a. 𝐥𝐢𝐦
𝒙→𝟐−

𝒇(𝒙) = 𝟑 and b. 𝐥𝐢𝐦
𝒙→𝟐+

𝒇(𝒙) = 𝟎. Therefore, 

the (two-sided) limit of f (x) does not exist at x = 2. Figure 4 shows a graph of f (x) and 

reinforces our conclusion about these limits. 



 

Figure 4. 

 

 

Theorem 1: Two Important Limits  

 

 

Theorem 2.: Relating One-Sided and Two-Sided Limits 

 

 

 



Definition 

We define three types of infinite limits. 

Infinite limits from the left: Let f (x) be a function defined at all values in an open interval 

of the form (b, a) 

1- If the values of f (x) increase without bound as the values of x (where x < a) approach the 

number a, then we say that the limit as x approaches from the left is positive infinity and 

we write 

 

2- If the values of f (x) decrease without bound as the values of x (where x < a) approach 

the number a, then we say that the limit as x approaches from the left is negative infinity 

and we write 

 

 

 

Infinite limits from the right: Let f (x) be a function defined at all values in an open interval 

of the form (a, c). 

1- If the values of f (x) increase without bound as the values of x (where x > a) approach the 

number a, then we say that the limit as x approaches a from the left is positive infinity and we 

write  

 

2-If the values of f (x) decrease without bound as the values of x (where x > a) approach the 

number a, then we say that the limit as x approaches from the left is negative infinity and we 

write 

 



 

Two-sided infinite limit: Let f (x) be defined for all x ≠ a in an open interval containing a. 

 

1-If the values of f (x) increase without bound as the values of x (where x ≠ a) approach the 

number a, then we say that the limit as x approaches a is positive infinity and we write 

 

 

 

2- If the values of f (x) decrease without bound as the values of x (where x ≠ a) approach the 

number a, then we say that the limit as x approaches a is negative infinity and we write 

 

 
 

 

Example 5. Evaluate each of the following limits, if possible. Use a table of 

functional values and graph 𝑓(𝑥) =
1

𝑥
  to confirm your conclusion. 

 

Solution 

Begin by constructing a table of functional values. 



 

Table 5. Table of Functional Values for 𝒇(𝒙) =
𝟏

𝒙
  

 

a. The values of 1/x decrease without bound as x approaches 0 from the left. We 

conclude that 

 

b. The values of 1/x increase without bound as x approaches 0 from the right. We 

conclude that 

 

c- Since lim
𝑥→0−

1

𝑥
= −∞ and lim

𝑥→0+

1

𝑥
= +∞ have different values, we conclude that  



lim
𝑥→0

1

𝑥
  does not exis 

 

  

 Figure 5.  The graph of 𝑓(𝑥) =
1

𝑥
 confirms that the limit as x approaches 0 does 

not exist. 

Theorem 3: Infinite Limits from Positive Integers 

 

 



Example 6. Evaluate each of the following limits 

 

 

Solution 

 

 

The Limit Laws 

Theorem 4: Basic Limit Results 

 

 

 



Example 7. Evaluate each of the following limits using Basic Limit Results.

 

 

Theorem 5: Limit Laws 

 

 



 

Example:  

 

 

Example: 

 

Solution 



Example: 

 

Example: 



 

 

 



 

 

Example: 

 

 

 

 



 

Example: 

 



Example: 

 

 

 
Solution 

Figure 8.  illustrates the function 𝑓(𝑥) = √𝑥 − 3 and aids in our understanding of these limits. 

 

 Figure 8.  The graph shows the function 𝑓(𝑥) = √𝑥 − 3 

 

 

 



Example: 

 

Solution: 

 

Figure 9. illustrates the function f (x) and aids in our understanding of these limits. 

 

 Figure 9. This graph shows a function f (x). 

 

  



 

2.Continuity 
We begin our investigation of continuity by exploring what it means for a function to have 

continuity at a point. Intuitively, a function is continuous at a particular point if there is no break 

in its graph at that point. 

Before we look at a formal definition of what it means for a function to be continuous at a point, 

let’s consider various functions that fail to meet our intuitive notion of what it means to be 

continuous at a point. We then create a list of conditions that prevent such failures. 

Our first function of interest is shown in Figure 1.  We see that the graph of f (x) has a hole at a. 

In fact, f (a) is undefined. At the very least, for f (x) to be continuous at a, we need the following 

condition: 

 

 

 

Figure 1. The function f (x) is not continuous at a because f (a) is undefined. 



However, as we see in Figure 2. this condition alone is insufficient to guarantee continuity at the 

point a. Although f (a) is defined, the function has a gap at a. In this example, the gap exists 

because lim
𝑥→𝑎

𝑓(𝑥) does not exist. We must add another condition for continuity at a—namely,

 

 

Figure 2. The function f (x) is not continuous at a because 𝐥𝐢𝐦
𝒙→𝒂

𝒇(𝒙) does not exist. 

However, as we see in Figure 3., these two conditions by themselves do not guarantee continuity 

at a point. The function in this figure satisfies both of our first two conditions, but is still not 

continuous at a. We must add a third condition to our list: 

 

 

 

Figure 3. The function f (x) is not continuous at a because 𝐥𝐢𝐦
𝒙→𝒂

𝒇(𝒙) ≠ 𝒇(𝒂) 

 



Now we put our list of conditions together and form a definition of continuity at a point. 

 

 

 

 

 

The next three examples demonstrate how to apply this definition to determine whether a 

function is continuous at a given point. These examples illustrate situations in which each of 

the conditions for continuity in the definition succeed or fail. 

 

 



Example: Determining Continuity at a Point, Condition 1 

Using the definition, determine whether the function 𝒇(𝒙) = (𝒙𝟐 − 𝟒)/(𝒙 − 𝟐) is continuous 

at x = 2. Justify the conclusion. 

Solution 

Let’s begin by trying to calculate f (2). We can see that 𝒇(𝟐) = 𝟎/𝟎 , which is undefined. 

Therefore,  𝒇(𝒙) = (𝒙𝟐 − 𝟒)/(𝒙 − 𝟐) is discontinuous at 2 because f (2) is undefined. The 

graph of f (x) is shown in Figure 4. 

 

Figure 4. The function f (x) is discontinuous at 2 because f (2) is undefined. 

 

Example: 

 

 



 

Therefore, lim
𝑥→3

𝑓(𝑥) does not exist. Thus, f (x) is not continuous at 3. The graph of f (x) is shown 

in Figure5. 

 

Figure 5. The function f (x) is not continuous at 3 because 𝐥𝐢𝐦
𝒙→𝟑

𝒇(𝒙) does not exist. 

 

Example: 

 

 



 

 

Homework 

  

 

 

Derivative Functions 

If )(xf is single-valued and continuous in some region of x , the derivative of )(xf , 

denoted by )(xf  , is defined as  

 

 

 

 

2.1                                              
x

xfxxf
xf

x 






)()(
)( lim

0

                  

 



Where    ∆𝑥 = 𝑥 − 𝑥0 

Example: Find the derivative of 𝒇(𝒙) = √𝒙 

Solution: 

x

xfxxf
xf

x 






)()(
)( lim

0

 

x
xf

xxxxxxx

x

xxxx

xxx

xxxx

xxxxxxxxx
xf

xxx

xxx

x

xxx
xf

xxx

x

x

2

1
)(

1

)()(
)(

)(

limlimlim

lim

lim

000

22

0

0





































 

 Example: Find the derivative of the function 𝒇(𝒙) = 𝒙𝟐 − 𝟐𝒙 
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