
Exercise walk-through

1.13
Removing Discontinuities

AP Calculus BC



Limits & Continuity
Computing limits

When substitution gives 0
0

0
0 is an indeterminate form –
it does not mean the limit fails.
Rewrite into an equivalent
form , then substitute.

The cancelled factor is why the
graph had a hole: the two functions
agree everywhere except at c.

Three standard moves
Factor and cancel :

lim
x→2

(x− 2)(x + 2)

x− 2
= lim

x→2
(x + 2) = 4

Multiply by the conjugate :

lim
x→0

√
x + 1− 1

x =
1

2

Or use a trig identity.



Choosing a method for a limit

1. substitute if it gives a number, that is the limit – for a continuous function

2. factor and cancel for 0/0 from a common factor

3. rationalise multiply by the conjugate when a surd causes the 0/0

4. use identities alternate forms of trigonometric functions often simplify what algebra cannot

5. squeeze trap the function between two with the same limit

6. compare degrees for a limit at infinity, the leading terms decide

This is a skill topic, not new content: choose the right tool for the limit in front of you. And
the same limit lives in a graph, a table and an algebraic form – move between them.



Limits & Continuity
Continuity

Continuity over an interval, and repairing a hole

You rarely check point by point – whole
families are continuous on their domains:

Polynomial, rational, power, expo-
nential , logarithmic and
trigonometric functions are con-
tinuous at every point of their domains.

So a rational function is continuous everywhere
except where its denominator is zero.

Removing a discontinuity
If the limit exists at a hole, redefine
the function there to equal the limit
– the graph is repaired.

For a piecewise function at a
boundary, solve for the parameter
that makes the pieces meet:
lim

x→c−
f = lim

x→c+
f = f(c).
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Exercises 2.1·2.3
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2 Practice
2.1 State how to remove a removable discontinuity. [1]

2.2 For f(x) =
x2 − 4

x− 2
, find the value that removes the hole at 2. [2]

2.3 State which kind of discontinuity can be removed. [1]

3 Exam-style questions
3.1 A removable discontinuity is removed by setting f(a) equal to [1]

A 0

B the limit at a

C f(a+ 1)

D ∞

3.2 Which discontinuity can be removed? [1]

A jump
B infinite
C removable
D none
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Solutions
Each answer shows the steps, then the result.

2.1

• define f(a) to equal the limit limx→a f(x)

2.2

• the limit is 4, so set f(2) = 4

2.3

• a removable discontinuity (a hole)

3.1 B

• the limit at a.

3.2 C

• removable.

3.3

(a)

• x+ 3 (for x ̸= 3)

(b)

• 6

(c)

• f(3) = 6

3.4

(a) Cancellation gives x+ 1 near 1, so assign the value 2.

(b) The one-sided limits differ, so no common two-sided limit exists for a point value to
match.
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Exercise 3.3 (a)

3.3 f(x) =
x2 − 9

x− 3
, with a hole at 3.

(a) Simplify f . [1]

(b) Find the limit at 3. [1]

(c) State f(3) to remove the hole. [1]

3.4 (a) Find the value needed at 1 to extend (x2 − 1)/(x− 1) continuously. Show why.[2]

(b) Explain why the same single-point repair cannot remove a jump with left limit 2 and
right limit 5. [2]
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Solutions
Each answer shows the steps, then the result.
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2.2

• the limit is 4, so set f(2) = 4

2.3

• a removable discontinuity (a hole)

3.1 B

• the limit at a.

3.2 C

• removable.

3.3

(a)

• x+ 3 (for x ̸= 3)

(b)

• 6

(c)

• f(3) = 6

3.4

(a) Cancellation gives x+ 1 near 1, so assign the value 2.

(b) The one-sided limits differ, so no common two-sided limit exists for a point value to
match.
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