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Continuity with Piecewise Functions

This FREE Item is a great EXTRA for the unit on Limits & Continuity for 
students enrolled in AP Calculus AB or BC, Calculus Honors, or College 
Calculus. Students often struggle with piecewise functions and how to 
analyze accurately.  

Lesson Objective:
In this exercise, students will graph the functions from the given constraints 
and then find the limits by using the graphs.  They will also be asked to 
defend whether or not the function is continuous, based on the three part 
definition of continuity.
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1. 𝑓𝑓 𝑥𝑥 = �𝑥𝑥
2 ,𝑥𝑥 ≤ 1
𝑥𝑥 , 𝑥𝑥 > 1

Is 𝑓𝑓 continuous at x = 1?

Why or why not?

A)   lim
x → 1−

f 𝑥𝑥 =

B)   lim
𝑥𝑥 → 1+

𝑓𝑓 𝑥𝑥 =

C)   lim
𝑥𝑥 → 1

𝑓𝑓 𝑥𝑥 =

2. 𝑓𝑓 𝑥𝑥 = � 𝑥𝑥 + 1 ,𝑥𝑥 > −1
−𝑥𝑥 − 2 ,𝑥𝑥 ≤ −1

Is 𝑓𝑓 continuous at 𝑥𝑥 = −1?

Why or why not?

A)   lim
𝑥𝑥 → −1−

𝑓𝑓 𝑥𝑥 =

B)   lim
𝑥𝑥 → −1+

𝑓𝑓 𝑥𝑥 =

C)   lim
𝑥𝑥 → −1

𝑓𝑓 𝑥𝑥 =

3. 𝑓𝑓 𝑥𝑥 = �𝑥𝑥
3 + 1 , 𝑥𝑥 ≤ 0
𝑒𝑒𝑥𝑥 , 𝑥𝑥 > 0

Is 𝑓𝑓 continuous at 𝑥𝑥 = 0?

Why or why not?

A)   lim
𝑥𝑥 → 0−

𝑓𝑓 𝑥𝑥 =

B)   lim
𝑥𝑥 → 0+

𝑓𝑓 𝑥𝑥 =

C)   lim
𝑥𝑥 → 0

𝑓𝑓 𝑥𝑥 =

Continuity with Piecewise Functions Name ______________________________

Graph the piecewise-defined function.  Then determine the left and right limits at the indicated values.  
Also determine if the function is continuous at the indicated value(s).  If not, state why.
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4. 𝑓𝑓 𝑥𝑥 = � 𝑥𝑥 + 2 , 𝑥𝑥 ≤ 1
𝑥𝑥 − 2 2 , 𝑥𝑥 > 1

Is 𝑓𝑓 continuous at 𝑥𝑥 = 1?

Why or why not?

A)   𝑙𝑙𝑙𝑙𝑙𝑙
𝑥𝑥 → 1−

𝑓𝑓 𝑥𝑥 =

B)   𝑙𝑙𝑙𝑙𝑙𝑙
𝑥𝑥 → 1+

𝑓𝑓 𝑥𝑥 =

C)   𝑙𝑙𝑙𝑙𝑙𝑙
𝑥𝑥 → 1

𝑓𝑓 𝑥𝑥 =

5.
𝑓𝑓 𝑥𝑥 =

sin 𝑥𝑥 , 𝑥𝑥 >
𝜋𝜋
2

3 − 𝑥𝑥2 , 𝑥𝑥 ≤
𝜋𝜋
2

Is 𝑓𝑓 continuous at 𝑥𝑥 = 𝜋𝜋
2

?

Why or why not?

A) lim
𝑥𝑥 → 𝜋𝜋

2
− 𝑓𝑓 𝑥𝑥 =

B) lim
𝑥𝑥 → 𝜋𝜋

2
+
𝑓𝑓 𝑥𝑥 =

C) lim
𝑥𝑥 → 𝜋𝜋

2

𝑓𝑓 𝑥𝑥 =

6. 𝑓𝑓 𝑥𝑥 = �
3 − 𝑥𝑥2 , 𝑥𝑥 ≤ 1
2 , 1 < 𝑥𝑥 < 3
5 − 𝑥𝑥 , 𝑥𝑥 ≥ 3

Is 𝑓𝑓 continuous at 𝑥𝑥 = 1?

Why or why not?

A) lim
𝑥𝑥 → 1−

𝑓𝑓 𝑥𝑥 =

B)   lim
𝑥𝑥 → 1+

𝑓𝑓 𝑥𝑥 =

C)   lim
𝑥𝑥 → 1

𝑓𝑓 𝑥𝑥 =
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I  have a passion and drive to create rigorous, engaging 
lessons of the highest quality for teachers and students. 

My products include guided notes, Foldables,©

SmartBoard© Lessons, games, activities, homework, 
assessments, and so much more. My resources are 
focused on three courses for your honors students.

Algebra 2, Pre-Calculus, and Calculus.

Let’s Connect . . .

Thanks, I appreciate your support! 

Earn credit toward future purchases:
Go to your My Purchases page on Teachers Pay Teachers.  Look 
for the Provide Feedback button beside each purchase.  Click it 
and you will be taken to a page where you can leave a short 
comment and a rating for the product.  I truly value your 
feedback and insight.  It helps me create new products and 
improve on existing items to meet your needs and help students 
succeed.
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All rights reserved.  This product is for your personal classroom use only and is not 
transferrable. This license is not intended for use by organizations or multiple users, 
including but not limited to schools, multiple teachers within a grade level, or 
school districts.  If you would like to share this product with your colleagues or 
department, please purchase additional licenses from my store at a discounted 
price.

Copying any part of this publication and posting the product on the Internet in 
any form, including classroom and/or personal websites, social media, or network 
drives is strictly prohibited.  Violations are subject to penalties  of the Digital 
Millennium Copyright Act (DMCA).

Thank you for respecting my work!

A special thanks to these gifted artists:

Thank you for downloading my product! I appreciate your patronage. 
Please feel free to email me at jean@flamingomath.com with any questions, concerns, 
or special requests you might have.
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