
Math 100 – SOLUTIONS TO WORKSHEET 1
LIMITS

1. The slope of a graph

(1) Find the slope of the line through points P (1, 1) and Q(x, x2) where:
(a) x = 3

Solution: Q = (3, 9) so slope is ∆y
∆x = 9−1

3−1 = 4

(b) x = 1.1

Solution: Q = (1.1, 1.21) so slope is ∆y
∆x = 1.21−1

1.1−1 = 0.21
0.1 = 2.1

(c) x = 1.01

Solution: Q = (1.01, 1.0201) so slope is ∆y
∆x = 1.0201−1

1.01−1 = 0.0201
0.01 = 2.01

(d) x = 1.001

Solution: Q = (1.001, 1.002001) so slope is ∆y
∆x = 1.002001−1

1.001−1 = 0.002001
0.001 = 2.001

What is the slope of the line tangent to the curve at P (1, 1)? What is its equation?
Solution: The slope is 2, so the line is y − 1 = 2(x− 1) or y = 2x− 1.

2. Limits

(2) Evaluate f(x) = x−3
x2−x−6 at x = 2.9, 2.99, 2.999, 3.1,3.01, 3.001. What is limx→3 f(x)?

Solution: For x 6= 3 we have x−3
x2−x−6 = x−3

(x−3)(x+2) = 1
x+2 so limx→3 f(x) = limx→3

1
x+2 =

1

5
(3) Evaluate

(a) limx→1 sin(πx)
Solution: The function is nice and limx→1 sin(πx) = sin(π) = 0.
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(b) limx→1
ex(x−1)
x2+x−2 .

Solution: ex(x−1)
x2+x−2 = ex(x−1)

(x−1)(x+2) = ex

x+2 −−−→x→1

e1

1+2 =
e

3
.

(c) limx→0

√
1+2x−

√
1+x

3x
Solution: We have√

1 + 2x−
√
1 + x

3x
=

√
1 + 2x−

√
1 + x

3x
·
√
1 + 2x+

√
1 + x√

1 + 2x+
√
1 + x

=

(√
1 + 2x−

√
1 + x

) (√
1 + 2x+

√
1 + x

)
3x
(√

1 + 2x+
√
1 + x

)
=

(1 + 2x)− (1 + x)

3x
(√

1 + 2x+
√
1 + x

)
=

x

3x
· 1(√

1 + 2x+
√
1 + x

)
=

1

3
(√

1 + 2x+
√
1 + x

) −−−→
x→0

1

3
(√

1 +
√
1
) =

1

6
.

(4) Either evaluate the limit or explain why it does not exist. Sketching a graph might be helpful.

(a) limx→1 f(x) where f(x) =


√
x 0 ≤ x < 1

3 x = 1

2− x2 x > 1

.

Solution: From the left limx→1− f(x) = limx→1−
√
x =
√
1 = 1. From the right limx→1+ f(x) =

limx→1+ 2−x2 = 2−1 = 1 so the limit exists and equals 1. Note that the value at x = 1 doesn’t
enter the picture.

(b) limx→1 f(x) where f(x) =


√
x 0 ≤ x < 1

1 x = 1

4− x2 x > 1

.

Solution: From the left limx→1− f(x) = limx→1−
√
x =
√
1 = 1. From the right limx→1+ f(x) =

limx→1+ 4− x2 = 4− 1 = 3 so the limit does not exist.
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