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� What need to remember from this section ? 



What is limit ? 

Let c and L be real numbers. The function f 
has limit L as x approaches c if, given any 
positive number A, there is a positive number 
B such that for all x. 
 
We write: 
lim┬𝑥→𝑐  𝑓(𝑥)=𝐿.  
We read: 
 
“The limit of f of x as a approaches x equal L.” 
 
                 



Example1 

�  Find the limit : 
 
              lim┬𝑥→3  (  3𝑥  −5  )  = ? 
 
How to do it ? 
-  Plug 3 in the function 
-  3×3  −5=9  −5=4 



Example 2 

�  Find the limit ? 

                  lim┬𝑥→5  ( 𝑥↑2   - 3x ) = ? 
 
How to do it : 
-  Plug 5 in the function 
-‐  5↑2 - 3×5  =25  −15=10 



Example 3 
�  Find the limit : 

                                 lim┬𝑥→1  𝑥↑2 −1/𝑥−1   = ? 
 

How to do it : 

-  Plug 1 in the function : 1↑2 −1/1−1 = 0/0  ? ? ? <the 
denominator can not be equal 0> 

 

How to fix it : FACTORING 

 

lim┬𝑥→1  𝑥↑2 −1/𝑥−1   = lim┬𝑥→1  (𝑥+1)(𝑥
−1)/𝑥−1  = lim┬𝑥→1  (𝑥+1)  ( Now plug 1 in ) = 1+1 = 
2 



Properties of Limits 
1,  lim┬𝑥→𝑐  [𝑓(𝑥)+𝑔(𝑥)]  = lim┬𝑥→𝑐  𝑓(𝑥) + 
lim┬𝑥→𝑐  𝑔(𝑥)  
2,  lim┬𝑥→𝑐  [𝑓(𝑥)−𝑔(𝑥)]=   lim┬𝑥→𝑐  𝑓(𝑥)− 
lim┬𝑥→𝑐  𝑔(𝑥)   
< So to take the limit of a sum or difference all we need to do is take the limit of the individual parts and then put them 
back together with the appropriate sign.  This is also not limited to two functions.  This fact will work no matter how 
many functions we’ve got separated by “+” or “-”. > 
 

3,  lim┬𝑥→𝑐  [𝑓(𝑥)×𝑔(𝑥)]  = lim┬𝑥→𝑐  𝑓(𝑥)× 
lim┬𝑥→𝑐  𝑔(𝑥)   
< We take the limits of products in the same way that we can take the limit of sums or differences.  Just take the limit of 
the pieces and then put them back together.  Also, as with sums or differences, this fact is not limited to just two 
functions. > 
 

4,  lim┬𝑥→𝑐  𝑓(𝑥)/𝑔(𝑥)   = lim┬𝑥→𝑐  𝑓(𝑥) /
lim┬𝑥→𝑐  𝑔(𝑥)   
< As noted in the statement we only need to worry about the limit in the denominator being 
zero when we do the limit of a quotient.  If it were zero we would end up with a division by 
zero error and we need to avoid that. > 

 
5,  lim┬𝑥→𝑐  [𝑘𝑓(𝑥)]  = k lim┬𝑥→𝑐  𝑓(𝑥)  
< In other words we can “factor” a multiplicative constant out of a limit. > 

 
 



Right-hand Limit 

We say : 
 

            lim┬𝑥→𝑐↑+   𝑓(𝑥)=𝐿                                                    
 
Provided we can make f(x) as close to L as    
we want for all x sufficiently close 
to c and x>c without actually letting x be c.  



Left-hand limit 

We say 

               lim┬      𝑥→𝑐↑−   𝑓(𝑥)=𝐿                                                    
Provided we can make f(x) as close to L as 
we want for all x sufficiently close 
to c and x<c without actually letting x be c. 



Example 4 

�  Find the right and left-hand limits when x = 3 : 
 
     F(x) = x – 1             if x > 3     (1) 
               3 𝑥↑2   −2          if x < 3     (2) 
 
  lim┬𝑥→3↑+   𝑓(𝑥)=   lim┬𝑥→3  𝑥−1=3−1=2   
     < We choose function 1 because when we fight the right-hand limit, x has to be bigger than 3 > 

 

  lim┬𝑥→3↑−   𝑓(𝑥)=   lim┬𝑥→3  3𝑥↑2   
−2=27−2=25   
 < We choose function 2 because when we fight the right-hand limit, x has to be smaller than 3 > 

 
 

 

 

 

 
 



Example 5 
 
 
 
 
 
 
 

•  We can stay to the right of t = 0, then the function is moving towards 
a value of 1 as we get closer and closer to t = 0,  but staying to the 
right, and never passing it. We can say that the right-hand limit is, 

lim┬𝑥→0↑+   𝐻(𝑡)=1  
 
•  We can stay to the left of t = 0, then the function is moving towards a 

value of 0 as we get closer and closer to the t = 0,  but staying to the 
left, and never passing it. We can say that the left-hand limit is, 

  

lim┬𝑥→0↑−   𝐻(𝑡)=0  



Tips 
� Do all homework 

�  Practice factoring 

� Notes : 

   lim┬𝑥→0  𝑠𝑖𝑛𝑥/𝑥   = 1              lim┬𝑥→0  
𝑐𝑜𝑠𝑥−1/𝑥  =0 

   lim┬𝑥→0  𝑠𝑖𝑛𝑥=0                               lim┬𝑥→0  𝑐𝑜𝑠𝑥=1   


