
Continuity Review Name ______________________________

For problems 1 – 8, use the graph of y = f(x).

1. What is the domain of f?

2. What is the range of f?

3. Find f(−5) and f(5).

4. Find f(0) and f(4).

5. Is f continuous at x = −5? Explain.

6. Is f continuous at x = 5? Explain.

7. What type of discontinuity occurs at x = −2?

8. State the value of x where a point discontinuity occurs.

In problems 9 – 14, determine whether f is continuous at c.

9.  𝑓𝑓 𝑥𝑥 = 𝑥𝑥3 − 2𝑥𝑥2 + 3𝑥𝑥 − 4, 𝑐𝑐 = 2 10.  𝑓𝑓 𝑥𝑥 = 𝑥𝑥2 + 5
𝑥𝑥 − 4

, 𝑐𝑐 = 3

11. 𝑓𝑓 𝑥𝑥 = 𝑥𝑥3 + 2𝑥𝑥
𝑥𝑥2−2𝑥𝑥

, 𝑐𝑐 = 0 12.  𝑓𝑓 𝑥𝑥 = 𝑥𝑥3 − 8
𝑥𝑥2+4

, 𝑐𝑐 = 2

13.  𝑓𝑓 𝑥𝑥 = 𝑥𝑥 − 5
𝑥𝑥 + 5

, 𝑐𝑐 = −5 14.  𝑓𝑓 𝑥𝑥 =

𝑥𝑥2 + 3𝑥𝑥
𝑥𝑥2 − 3𝑥𝑥

𝑖𝑖𝑖𝑖 𝑥𝑥 ≠ 0

2 𝑖𝑖𝑖𝑖 𝑥𝑥 = 0
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In problems 15 - 20, find the numbers at which f is continuous.  At which numbers if 
f discontinuous?

15.  𝑓𝑓 𝑥𝑥 = −3 sin 𝑥𝑥 16.  𝑓𝑓 𝑥𝑥 = 2 tan 𝑥𝑥

17. 𝑓𝑓 𝑥𝑥 = 2𝑥𝑥 + 3
𝑥𝑥2 − 1

18.  𝑓𝑓 𝑥𝑥 = 𝑥𝑥2 − 1
𝑥𝑥2 − 4

19. 𝑓𝑓 𝑥𝑥 = 𝑥𝑥 − 2
ln 𝑥𝑥

20.  𝑓𝑓 𝑥𝑥 = ln 𝑥𝑥
𝑥𝑥 −2

In problems 21 – 24, determine where each rational function is undefined.  
Determine whether an asymptote or a hole appears at such numbers.

21. 𝑅𝑅(𝑥𝑥) = 𝑥𝑥3− 𝑥𝑥2 + 𝑥𝑥 − 1
𝑥𝑥4 − 𝑥𝑥3 +3𝑥𝑥 − 3

22.   𝑅𝑅 𝑥𝑥 = 𝑥𝑥3 − 𝑥𝑥2+ 5𝑥𝑥 − 5
𝑥𝑥2 + 3𝑥𝑥 − 4

23.   𝑅𝑅 𝑥𝑥 = 3𝑥𝑥3 + 6𝑥𝑥2 + 3𝑥𝑥
𝑥𝑥4 + 𝑥𝑥3 + 2𝑥𝑥 + 2

24.   𝑅𝑅 𝑥𝑥 = 4𝑥𝑥2 − 4
𝑥𝑥2+5𝑥𝑥 −6
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(−𝟗𝟗,−𝟐𝟐) ∪ (−𝟐𝟐,𝟗𝟗]

−∞,𝟑𝟑 ∪ [𝟒𝟒,𝟖𝟖)

𝒇𝒇 −𝟓𝟓 = 𝟑𝟑 ,𝒇𝒇 𝟓𝟓 = −𝟐𝟐

𝒇𝒇 𝟎𝟎 = 𝟒𝟒 ,𝒇𝒇 𝟒𝟒 = 𝟎𝟎

No, there is a jump discontinuity at 𝒙𝒙 = −𝟓𝟓

No, there is a point discontinuity at 𝒙𝒙 = 𝟓𝟓

At 𝒙𝒙 = −𝟐𝟐 there is an infinite discontinuity (vertical asymptote).

There is a point discontinuity at 𝒙𝒙 = 𝟓𝟓

Polynomials are ontinuous
everywhere, f(2) = 2

Yes, 𝒇𝒇 𝟑𝟑 = −𝟏𝟏𝟏𝟏

No, 𝒇𝒇 𝟎𝟎 = 𝟎𝟎
𝟎𝟎

; f(0) does not exist

No, 𝒇𝒇 −𝟓𝟓 = −𝟏𝟏𝟏𝟏
𝟎𝟎

; 𝒇𝒇(−𝟓𝟓) does not exist No, 𝒇𝒇 𝟎𝟎 = 𝟐𝟐; point discontinuity

Yes, 𝒇𝒇 𝟐𝟐 = 𝟎𝟎
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The sine function is continuous 
everywhere.

𝒙𝒙 ≠ 𝝅𝝅
𝟐𝟐

± 𝝅𝝅𝝅𝝅 ,𝒏𝒏 𝝐𝝐 𝒁𝒁

𝒙𝒙 ≠ −𝟏𝟏,𝟏𝟏
𝒙𝒙 ≠ −𝟐𝟐,𝟐𝟐

𝒙𝒙 ≠ 𝟏𝟏 and any 𝒙𝒙 < 𝟎𝟎 𝒙𝒙 ≠ 𝟐𝟐 and any 𝒙𝒙 < 𝟎𝟎

There is a hole at 𝟏𝟏, 𝟖𝟖
𝟕𝟕

and a 
vertical asymptote at 𝒙𝒙 = −𝟔𝟔

There is a hole at 𝟏𝟏, 𝟔𝟔
𝟓𝟓There is a hole at 𝟏𝟏, 𝟏𝟏

𝟐𝟐

There is a hole at 𝟎𝟎,𝟎𝟎 and a 
vertical asymptote at 𝒙𝒙 = 𝟑𝟑 −𝟐𝟐
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