
Keeper 9b

Honors Calculus



The graph of a continuous function has no 
breaks, holes, or gaps.  You can trace the 
graph of a continuous function without 
lifting your pencil. 





A function 𝑓 𝑥 is continuous at 𝑥 = 𝑐 if it satisfies the 
following conditions. 

𝐥𝐢𝐦
𝒙→𝒄+

𝒇(𝒙) = 𝒍𝒊𝒎
𝒙→𝒄−

𝒇(𝒙) = 𝒍𝒊𝒎
𝒙→𝒄

𝒇 𝒙 = 𝒇(𝒄)



a.  Does 𝑓(5) exist?

b.  Does lim
𝑥→5

𝑓(𝑥) exist?

c.  Is 𝑓(𝑥) continuous at 𝑥 = 5? 
Justify. 

d.  What new value should be 
assigned to 𝑓(5) to remove 
the discontinuity?



e.  Does 𝑓(2) exist?

f.  Does lim
𝑥→2

𝑓(𝑥) exist?



g.  Does 𝑓(−5) exist?

h.  Does lim
𝑥→−5

𝑓(𝑥) exist?

i.  Is 𝑓(𝑥) continuous at 𝑥 = −5? 
Justify. 

j.  What new value should be 
assigned to 𝑓(−5) to make 𝑓(𝑥)
continuous at 𝑥 = −5?



k.  Is 𝑓(𝑥) right continuous, 
left continuous, or neither at 
𝑥 = 2? How about for 𝑥 = 7?

l.  List all places where 𝑓(𝑥)
is discontinuous and state 
the type of discontinuity.



a. 
ℎ 𝑥 =

6

𝑥 − 3

b. 
𝑝 𝑥 = ቊ

3𝑥 − 1, 𝑖𝑓 𝑥 ≥ 1
4𝑥 − 2, 𝑖𝑓 𝑥 < 1

c. 
𝑚 𝑥 = ቊ

2𝑥 − 5, 𝑖𝑓 𝑥 ≥ 2
3𝑥, 𝑖𝑓 𝑥 < 2

d.
𝑘 𝑥 =

6𝑥 − 2

9𝑥 − 3

e.
𝑗 𝑥 =

2𝑥 − 4

𝑥2 − 2𝑥



Find a value for 𝑎 so that 𝑓(𝑥) is 
continuous.

𝑓 𝑥 = ቊ
2𝑥 + 3, 𝑖𝑓 𝑥 ≤ 2
𝑎𝑥 + 1, 𝑖𝑓 𝑥 > 2



1. 𝑓 𝑥 =
𝑥−3

𝑥2−9

2. 𝑓 𝑥 = ቊ
𝑥2, 𝑥 ≥ 0
−3, 𝑥 < 0

3. 𝑓 𝑥 = 𝑥2 − 𝑥 − 12


