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Quiz # 4

Find the following limits

1. (4 points) lim
x→2

x2 + x− 6
x2 + 6x− 16

Solution: lim
x→2

x2 + x− 6
x2 + 6x− 16

= lim
x→2

(x + 3)(x− 2)
(x + 8)(x− 2)

=
x + 3
x + 8

∣∣∣
x=2

=
1
2
.

2. (4 points) lim
x→4

√
2x + 1− 3

x− 4

Solution:

lim
x→4

√
2x + 1− 3

x− 4
= lim

x→4

(
√

2x + 1− 3)(
√

2x + 1 + 3)
(x− 4)(

√
2x + 1− 3)

=
2x− 8

(x− 4)(
√

2x + 1 + 3)

∣∣∣
x=4

=
1
3
.

Find the derivatives of the following functions
3. (4 points) f(x) = 2x3 − 4x + 1

Solution:
D

Dx
f(x) =

D

Dx
(2x3)− D

Dx
(4x) +

D

Dx
(1) = 6x2 − 4 + 0 = 6x2 − 4.

4. (4 points) f(x) = 5x3 − 17x2 + 2πx + 3

Solution:
D

Dx
f(x) =

D

Dx
(5x3)− D

Dx
(17x2) +

D

Dx
(2πx) +

D

Dx
(3) = 15x2 − 34x + 2π.

5. (4 points) f(x) =
√

2x + 1 +
2
x

+ x2

Solution: D
Dxf(x) =

D

Dx
(
√

2x + 1) +
D

Dx
(
2
x

) +
D

Dx
(x2) = (2x + 1)−1/2 − 2x−2 + 2x.

Bonus point problem (5 points)

What is the derivative of the function

g(x) =
1

3x + 4
,

1



2

and what is the equation of the line tangent to y = g(x) when x = 2?
Solution:

D

Dx
(g(x)) = m = lim

h→0

g(x + h)− g(x)
h

= lim
h→0

1
3(x+h)+4 − 1

3x+4

h

= lim
h→0

3x+4−(3x+3h+4)
(3x+3h+4)(3x+4)

h

= lim
h→0

−3h
(3x+3h+4)(3x+4)

h

= lim
h→0

−3
(3x + 3h + 4)(3x + 4)

=
−3

(3x + 4)2

so that the slope at x = 2 is

m = g′(2) = − 3
100

.

By slope point formula, for x = 2 the corresponding y = g(2) = 1/10. Therefore the
tangent line’s equation is

y − 1
10

= − 3
100

(x− 2) ⇒ y = − 3
100

x +
4
25

.


