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Warm Up #6: 

Unit #5:  Limits 
Topic:  Limits at Infinity 
Objective:  SWBAT find limits at infinity by using horizontal asymptotes. 
 
 

 

 If 𝑓(𝑥) = {

𝑥 + 5     𝑓𝑜𝑟 𝑥 < 0
2     𝑓𝑜𝑟 0 ≤ 𝑥 < 3

𝑥2 − 7     𝑓𝑜𝑟 𝑥 ≥ 3

  , find  

 
a)  lim

𝑥→0
𝑓(𝑥) =                                                  b)  lim

𝑥→3
𝑓(𝑥) =       

 
 
 
 

 
A limit at infinity is the value a function is approaching as 𝑥 gets infinitely large or 
infinitely small. 
 

In order to find the limits of a function as 𝑥 approaches positive or negative infinity we 
need to look at the horizontal asymptotes. 
 
 

𝑰𝒇 __________ 𝒊𝒔 𝒂 𝒉𝒐𝒓𝒊𝒛𝒕𝒐𝒏𝒂𝒍 𝒂𝒔𝒚𝒎𝒑𝒕𝒐𝒕𝒆 𝒐𝒇 𝒇(𝒙) 𝒕𝒉𝒆𝒏 𝐥𝐢𝐦
𝒙→±∞

𝒇(𝒙) = _______. 

 
 

What happens to an expression as 𝑥 approaches infinity? 
 

Example #1:  Find  
a)  lim

𝑥→∞
𝑥2 + 3 b)  lim

𝑥→∞
(2 +

1

𝑥
) c)  lim

𝑥→−∞

𝑥3−10

8
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Evaluate each of the following using your calculator: 
 

Given the function 𝑓(𝑥) =
𝑥3+𝑥2+1

2𝑥3 , find 
 

1)  𝑓(10) = 2)  𝑓(100) = 3)  𝑓(1000) = 
 
 
 
 

 

What do you notice about the values of 𝑓(𝑥) as 𝑥 increases? 
 
How can you see this in the function itself?   
 
Example #2:  Find  

a)  lim
𝑥→−∞

(𝑥+1)2

3𝑥2  b)  lim
𝑥→−∞

(7 −
5𝑥

𝑥2+1
) c)  lim

𝑥→∞

𝑥3+4𝑥−8

𝑥2−𝑥−6
 

 
 
 
 
 
 
 
 
 
 
 

 

Problem Set #6:  Find each of the following limits. 

1)  lim
𝑥→∞

4

2𝑥 + 3
 2)  lim

𝑥→−∞
(

2

𝑥
+ 1) (

5𝑥2−1

𝑥2 )   
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3)  lim
𝑥→∞

2𝑒𝑥+5

6
 4)  lim

𝑥→∞

√2𝑥2 + 1

4𝑥 + 2
 

 
 
 
 
 
 

5)  lim
𝑥→∞

(
2𝑥

𝑥+1
) (

3𝑥−1

2
) 6)  lim

𝑥→−∞

3𝑥4 + 1

 2
 

 
 
 
 
 
 

7)  lim
𝑥→∞

[3 +
2𝑥2

(𝑥 + 5)2
] 8)  lim

𝑥→∞

2𝑥2− 6

(𝑥 − 1)2
 

 
 
 
 
 
 

9)  lim
𝑥→∞

𝑥

√𝑥2 + 1
 10)  lim

𝑥→∞

2 + 𝑥

2 − 𝑥
 

 
 
 
 
 
 
 

11)  lim
𝑥→−∞

7

𝑒𝑥+2𝑒
 12)  lim

𝑥→∞
(

2

3
−

4

(𝑥−12)3) 
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