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1. Determine whether the function

f(x) =



x2 + 4

2x2 + 4
if x ≤ −2

x2 − 4

2x+ 4
if −2 < x ≤ 1

x2 − 4

x2 − 9x+ 14
if x > 1

is continuous at the indicated point. If it is not, classify the discontinuity as removable or
non-removable.

(a) x = −2

(b) x = 1

(c) x = 2

2. Find all values of the constant k which would make f(x) continuous at x = 1, given

f(x) =


x2 + (k − 1)x− k

x− 1
if x ̸= 1

2k + 3 if x = 1.

3. Find all values of the constant k which would make f(x) continuous at x = 2, given

f(x) =


k2x− 5 if x ≥ 2

1

x− 4
if x < 2.

4. Find all values of the constant k which would make f(x) continuous at x = 0, given

f(x) =


√
kx2 + 1− 1

3x2
if x ̸= 0

k +
5

6
if x = 0.
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5. For each function f(x), use the definition of continuity to determine all points at which f(x)
is not continuous. Classify any discontinuities.

(a) f(x) =


x2 − 4

x− 2
if x ̸= 2

0 if x = 2

(b) f(x) =


x+ 1

x2 − x− 2
if x < 1

2 if x = 1

3− x2 if x > 1

(c) f(x) =


x

x2 − 5x
if x < 1

2

x− 9
if x ≥ 1

6. Show that f(x) = 3 + 4x2 − 5x3 has at least one root on the interval [−2, 2].


