
HOMEWORK II Calculus I Solution

1. Compute lim
x→0

cos4 x

5 + x3

Solution: lim
x→0

cos4 x

5 + x3
=

lim
x→0

cos4 x

lim
x→0

(5 + x3)
=

(lim
x→0

cosx)4

5 + lim
x→0

x3 =
cos4 0

5 + 03
=

1

5

2. Compute lim
x→5

x2 − 6x+ 5

x− 5

Solution: lim
x→5

x2 − 6x+ 5

x− 5
= lim

x→5

(x− 5)(x− 1)

x− 5
= lim

x→5
(x− 1) = 5− 1 = 4

3. Compute lim
x→3

2x− 6

|x− 3|
Solution:

2x− 6

|x− 3|
=

{
2x−6
x−3 = 2(x−3)

x−3 = 2, x > 3
2x−6
3−x = 2(x−3)

3−x = −2, x < 3

So lim
x→3+

2x− 6

|x− 3|
= lim

x→3+
2 = 2, lim

x→3−

2x− 6

|x− 3|
= lim

x→3−
−2 = −2

We see lim
x→3+

2x− 6

|x− 3|
6= lim

x→3−

2x− 6

|x− 3|
, therefore the limit lim

x→3

2x− 6

|x− 3|
doesn’t exist

4. Compute lim
x→0

cosx− 1

sinx

Solution: lim
x→0

cosx− 1

sinx
= lim

x→0

cosx− 1

sinx
× cosx+ 1

cosx+ 1
= lim

x→0

cos2 x− 1

sinx(cosx+ 1)
=

lim
x→0

− sin2 x

sinx(cosx+ 1)
= lim

x→0

− sinx

cosx+ 1
=

lim
x→0

(− sinx)

lim
x→0

(cosx+ 1)
=
− sin 0

cos 0 + 1
= 0

5. Compute lim
x→0

x5 cos
3

x

Solution: Since | cos 3
x
| ≤ 1, 0 ≤ |x5 cos 3

x
| = |x5|| cos 3

x
| ≤ |x5|, so x5 cos 3

x
is

bounded between −x5 and x5. Actually, when x > 0, −x5 ≤ x cos 3
x
≤ x5 and

when x < 0, x5 ≤ x cos 3
x
≤ −x5. We know lim

x→0
x5 = lim

x→0
(−x5) = 0, then by the

Squeeze Theorem, lim
x→0

x5 cos
3

x
= 0.
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6. If f(x) =

{
x3 + 1, x ≥ 2

x− 1, x < 2
, compute lim

x→2
f(x)

Solution:

lim
x→2+

f(x) = lim
x→2+

x3 + 1 = 23 + 1 = 9

lim
x→2−

f(x) = lim
x→2−

x− 1 = 2− 1 = 1

We see lim
x→2+

f(x) 6= lim
x→2−

f(x), so lim
x→2

f(x) does not exist

7. If f(x) =

{
sinx, x ≥ 0
sinx
x
− 1, x < 0

, compute lim
x→0

f(x)

Solution:

lim
x→0+

f(x) = lim
x→0+

sinx = sin 0 = 0

lim
x→0−

f(x) = lim
x→0−

(
sinx

x
− 1) = ( lim

x→0−

sinx

x
)− 1 = 1− 1 = 0

We see lim
x→0−

f(x) = lim
x→0+

f(x) = 0, so lim
x→0

f(x) = 0

8. If f(x) =

{
x2, x 6= 0

1, x = 0
, compute lim

x→0
f(x)

Solution: lim
x→0

f(x) = lim
x→0

x2 = 02 = 0
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