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Task 1 

Sketch the graph of a function 𝑓 with all of the following properties: 

lim
𝑥→1

𝑓(𝑥) ≠ 𝑓(1) lim
𝑥→−5

𝑓(𝑥)  𝐷𝑁𝐸 lim
𝑥→∞

𝑓(𝑥) = 3 

𝑓(−1) is undefined lim
𝑥→4+

𝑓(𝑥) = 1 lim
𝑥→4−

𝑓(𝑥) = −∞ 

 

Also, identify your function’s domain and range:  

Domain Range 

  

 

 

Task 2 

Sketch the graph of a function 𝑓 with all of the following properties: 

lim
𝑥→−1

𝑓(𝑥) ≠ 𝑓(−1) lim
𝑥→−3

𝑓(𝑥)  𝐷𝑁𝐸 lim
𝑥→−∞

𝑓(𝑥) = 2 

𝑓(−2) is undefined lim
𝑥→−5+

𝑓(𝑥) = 4 lim
𝑥→−5−

𝑓(𝑥) = −∞ 

 

Also, identify your function’s domain and range:  

Domain Range 

  

 

 

Task 3 

Sketch the graph of a function 𝑓 with all of the following properties: 

lim
𝑥→0

𝑓(𝑥) ≠ 𝑓(0) lim
𝑥→4

𝑓(𝑥)  𝐷𝑁𝐸 lim
𝑥→−∞

𝑓(𝑥) = ∞ 

𝑓(2) is undefined lim
𝑥→−1+

𝑓(𝑥) = 4 lim
𝑥→−1−

𝑓(𝑥) = 2 

 

Also, identify your function’s domain and range:  

Domain Range 
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Task 4 

Sketch the graph of a function 𝑓 with all of the following properties: 

lim
𝑥→2

𝑓(𝑥) ≠ 𝑓(2) lim
𝑥→−1

𝑓(𝑥)  𝐷𝑁𝐸 lim
𝑥→∞

𝑓(𝑥) = −∞ 

𝑓(1) is undefined lim
𝑥→3+

𝑓(𝑥) = 4 lim
𝑥→3−

𝑓(𝑥) = 2 

 

Also, identify your function’s domain and range:  

Domain Range 

  

 

 

 

Task 5 

Sketch the graph of a function 𝑓 with all of the following properties: 

lim
𝑥→3

𝑓(𝑥) ≠ 𝑓(3) lim
𝑥→1

𝑓(𝑥)  𝐷𝑁𝐸 lim
𝑥→−∞

𝑓(𝑥) = 0 

𝑓(5) is undefined lim
𝑥→−4+

𝑓(𝑥) = ∞ lim
𝑥→−4−

𝑓(𝑥) = −∞ 

 

Also, identify your function’s domain and range:  

Domain Range 

  

 

 

 

Task 6 

Sketch the graph of a function 𝑓 with all of the following properties: 

lim
𝑥→4

𝑓(𝑥) ≠ 𝑓(4) lim
𝑥→0

𝑓(𝑥)  𝐷𝑁𝐸 lim
𝑥→−∞

𝑓(𝑥) = 0 

𝑓(−3) is undefined lim
𝑥→−2+

𝑓(𝑥) = ∞ lim
𝑥→−2−

𝑓(𝑥) = 5 

 

Also, identify your function’s domain and range:  

Domain Range 

  

 

 



Limits Lab: Exploring Limits through Graphing  Page 3 of 3 

Task 7 

Sketch the graph of a function 𝑓 with all of the following properties: 

There is a removable 
discontinuity at 𝑥 = 3. 

There is a jump discontinuity at 
𝑥 = 1. 

lim
𝑥→−2

𝑓(𝑥) = 3 

lim
𝑥→−5+

𝑓(𝑥) = 4 lim
𝑥→−5−

𝑓(𝑥) = −∞ lim
𝑥→−∞

𝑓(𝑥) = 2 

 

 

 

Task 8 

Sketch the graph of a function 𝑓 with all of the following properties: 

There is a removable 
discontinuity at 𝑥 = 2. 

There is a jump discontinuity at 
𝑥 = 4. 

lim
𝑥→2

𝑓(𝑥) = 5 

lim
𝑥→4−

𝑓(𝑥) = 3 lim
𝑥→−5

𝑓(𝑥) = 2 lim
𝑥→−∞

𝑓(𝑥) = −1 

 

 

 

Task 9 

Sketch the graph of a function 𝑓 with all of the following properties: 

There is a removable 
discontinuity at 𝑥 = −1. 

The domain is:  
𝑥 ∈ [−5, −2) ∪ (−2, ∞) 

lim
𝑥→−3

𝑓(𝑥) = 1 

lim
𝑥→−2+

𝑓(𝑥) = 3 lim
𝑥→−2−

𝑓(𝑥) = ∞ lim
𝑥→∞

𝑓(𝑥) = 6 

 

 

 

Task 10 

Sketch the graph of a function 𝑓 with all of the following properties: 

There is a removable 
discontinuity at 𝑥 = 2. 

The domain is:  
𝑥 ∈ (−∞, 4] 

lim
𝑥→2

𝑓(𝑥) = 1 

lim
𝑥→4−

𝑓(𝑥) = ∞ lim
𝑥→0−

𝑓(𝑥) = −2 lim
𝑥→0+

𝑓(𝑥) = 1 

 


