
LIMIT IS A CENTRAL IDEA THAT 
DISTINGUISHES CALCULUS FROM ALGEBRA 
 
FUNDAMENTAL TO FINDING THE TANGENT 
TO A CURVE 



average and instantaneous rates of change. 

Example: A rock breaks loose from the top 
of a tall cliff. What is its average speed 
(a) during the first 2 sec of fall? 
(b) during the 1-sec interval between second 
1 and second 2? 



we use the fact, discovered by Galileo in the 
late 16th century, that a solid object dropped 
from rest to fall freely near the surface of the 
earth will fall a distance proportional to the 
square of the time it has been falling.  
 
(This assumes negligible air resistance to 
slow the object down and that gravity is the 
only force acting on the falling body. We call 
this type of motion free fall.) 



If y denotes the distance fallen in feet after t 
seconds, then Galileo’s law is 

y = 16 t2 (ft)                         y = 4.9 t2 (m) 















How fast was the number of flies in the 
population growing on day 23? 



Limits of Function Values 

Let ƒ(x) be defined on an open interval about x0 except possibly at x0 
itself. If ƒ(x) gets arbitrarily close to L (as close to L as we like) for all x 
sufficiently close to x0 we say that ƒ approaches the limit L as x 
approaches x0 and we write  
 
 
 
 
which is read “the limit of ƒ(x) as x approaches x0 is L”. Essentially, the 
definition says that the values of ƒ(x) are close to the number L 
whenever x is close to (on either side of ). This definition is “informal” 
because phrases like arbitrarily close and sufficiently close are 
imprecise; 













a)At x = 1 limit does not exist 
b)At x = 2 limit equals to 1 
c) At x = 3 limit equals to 0 
 



how to calculate limits of functions that are arithmetic combinations 
of functions whose limits we already know. 











The Sandwich Theorem 
 
the Sandwich Theorem refers to a function ƒ 
whose values are sandwiched between the 
values of two other functions g and h that 
have the same limit L at a point c.  
 
Being trapped between the values of two 
functions that approach L, the values of ƒ 
must also approach L 









One-Sided Limits 
 
To have a limit L as x approaches c, a function ƒ must 
be defined on both sides of c and its values ƒ(x) must 
approach L as x approaches c from either side.  
 
ordinary limits are called two-sided 
 
If ƒ fails to have a two-sided limit at c, it may still 
have a one-sided limit,  
 
If the approach is from the right, the limit is a right-
hand limit. From the left, it is a left-hand limit. 



















extend the concept of 
limit to infinite limits 
 
using vertical 
asymptotes and 
dominant terms  
for numerically large 
values of x. 















Continuous Functions 
A function is continuous on an interval if and only if it is 
continuous at every point of the interval. 




