
ACMAT161 Summer 2024
Professor Manguba-Glover
Homework 7 Name:

Show all work and simplify all answers before circling/boxing them. If you do the problem
incorrectly, or don’t show sufficient work, you will be asked to rewrite the problem for full credit.

Due next class. Students who turn assignments in late (or do not attempt a problem) forfeit
their ability to rewrite those problems for credit.

1. For what x values is the function discontinuous? Explain which continuity condition it
fails.

is equal to ƒ(x) for x ≠ 2, but is continuous at x = 2, having there the value of 5>4. Thus 
F is the continuous extension of ƒ to x = 2, and

lim
xS2

 x
2 + x - 6
x2 - 4

= lim
xS2

 ƒ(x) = 5
4.

The graph of ƒ is shown in Figure 2.48. The continuous extension F has the same graph 
except with no hole at (2, 5>4). Effectively, F is the function ƒ with its point of disconti-
nuity at x = 2 removed. 

Continuity from Graphs
In Exercises 1–4, say whether the function graphed is continuous on 3-1, 34 . If not, where does it fail to be continuous and why?
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Exercises 5–10 refer to the function

ƒ(x) = e   x2 - 1,  -1 … x 6 0
  2x,   0 6 x 6 1
  1,   x = 1
-2x + 4,   1 6 x 6 2
  0,   2 6 x 6 3

graphed in the accompanying figure.
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The graph for Exercises 5–10.

 5.  a. Does ƒ(-1) exist?

  b. Does limxS  -1+ ƒ(x) exist?

  c. Does limxS  -1+ ƒ(x) = ƒ(-1)?

  d. Is ƒ continuous at x = -1?

 6. a. Does ƒ(1) exist?

  b. Does limxS1 ƒ(x) exist?

  c. Does limxS1 ƒ(x) = ƒ(1)?

  d. Is ƒ continuous at x = 1?

 7.  a. Is ƒ defined at x = 2? (Look at the definition of ƒ.)

  b. Is ƒ continuous at x = 2?

 8. At what values of x is ƒ continuous?

 9. What value should be assigned to ƒ(2) to make the extended 
function continuous at x = 2?

 10. To what new value should ƒ(1) be changed to remove the discon-
tinuity?

Applying the Continuity Test
At which points do the functions in Exercises 11 and 12 fail to be con-
tinuous? At which points, if any, are the discontinuities removable? 
Not removable? Give reasons for your answers.

 11. Exercise 1, Section 2.4 12. Exercise 2, Section 2.4

At what points are the functions in Exercises 13–30 continuous?

 13. y = 1
x - 2 - 3x 14. y = 1

(x + 2)2 + 4

 15. y = x + 1
x2 - 4x + 3

 16. y = x + 3
x2 - 3x - 10

 17. y = 0 x - 1 0 + sin x 18. y = 10 x 0 + 1
- x2

2

 19. y = cos x
x  20. y = x + 2

cos x

 21. y = csc 2x 22. y = tan px
2

 23. y = x tan x
x2 + 1

 24. y = 2x4 + 1
1 + sin2 x

 25. y = 22x + 3 26. y = 24 3x - 1

 27. y = (2x - 1)1>3 28. y = (2 - x)1>5

Exercises 2.5

94 Chapter 2: Limits and Continuity

2. On what interval(s) is the following function f(x) continuous?

is equal to ƒ(x) for x ≠ 2, but is continuous at x = 2, having there the value of 5>4. Thus 
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The graph for Exercises 5–10.
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3. Is f(x) continuous at x = 1 if f(x) =

⎧
⎪⎪
⎨
⎪⎪
⎩

8x − 3 x ≤ 1

4x2 + 5 x > 1
? If not, is it continuous from the

left, right, or neither?

4. Find the number(s) at which f is discontinuous, determine if they are continuous from the
left, right, or neither, then write down on what intervals f is continous:

f(x) =

⎧
⎪⎪⎪⎪⎪
⎨
⎪⎪⎪⎪⎪
⎩

x2 if x < −1

x if − 1 ≤ x < 1
1
x if x ≥ 1

5. For what value of a is

f(x) =

⎧
⎪⎪
⎨
⎪⎪
⎩

x2 − 1 if x < 3

2ax if x ≥ 3

continuous at every x?

6. Show that the equation x3 − 15x + 1 = 0 has three solutions (i.e. you’ll have to use IVT
multiple times).


