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1. [40 points] Differentiate the following functions with respect to x.

(a) f(x) = (2x + 7)10

f ′(x) = 10(2x + 7)9 · 2 = 20(2x + 7)9.

(b) g(x) =
√

x + 5

g′(x) = 1
2(x + 5)− 1

2 · 1 = 1√
x+5 .

(c) h(x) = 2√
x

+ 8x3

h′(x) = 2−1
2 x−

3
2 + 24x2 = −x−

3
2 + 24x2.

(d) m(x) = f(g(x− 5)− 7
2)

m(x) = f(
√

x− 7
2) =

(
2(
√

x− 7
2) + 7

)10
= (2
√

x)10 = 210x5,

m′(x) = 210 · 5x4 = 5120x4.

2. [20 points]

(a) Compute
∫

(17x + a)8 dx (where a is some number).
Let u = 17x + a. Then du = 17 dx and∫

(17x + a)8 dx = 1
17

∫
u8 du

= 1
17 ·

1
9u9 + c

= 1
153(17x + a)9 + c.

(b) Find a function f(x) such that f ′(x) = x
√

x2 + 4 and f(0) = 0.

f(x) =
∫

f ′(x) dx =
∫

x
√

x2 + 4 dx.

Let u = x2 + 4. Then du = 2x dx and∫
f ′(x) dx = 1

2

∫ √
u du

= 1
2 ·

2
3u

3
2 + c

= 1
3(x2 + 4) 3

2 + c.
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But f(0) = 0 implies
1
3(0 + 4) 3

2 + c = 0,

so
c = −4 3

2

3 = −8
3 .

Then
f(x) = 1

3(x2 + 1) 3
2 − 8

3 .

This is defined for all x ∈ R and maps to all non–negative real numbers,
so

f : R→ R+ ∪ {0}.

3. [15 points] Compute the following integrals.

(a)
∫ 6

−2
dx = [x]6−2 = 6 + 2 = 8.

(b)
∫ 3

0
x dx =

[
x2

2

]3

0
= 9

2.

(c)
∫ 0

−3
−x dx =

[
−x2

2

]0

−3
= 0 + (−3)2

2 = 9
2.

4. [15 points] The absolute value function is defined as

|x| =
{
−x if x < 0

x if x ≥ 0 .

(a) Graph |x| for −3 < x < 3.
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(b) Calculate
∫ 3

−3
|x| dx.

∫ 3

−3
|x| dx =

∫ 0

−3
|x| dx +

∫ 3

0
|x| dx

=
∫ 0

−3
−x dx +

∫ 3

0
x dx

= 9
2 + 9

2
= 9.
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5. [10 points] What is the area under the curve of

f(x) = x3√x4 + 1

between x = −1 and x = 2?

∫
x3√x4 + 1 dx =

∫
x3u

1
2 dx

= 1
4

∫
u

1
2 du

= 1
4 ·

2
3u

3
2 + c

= 1
6(x4 + 1) 3

2 + c,

so ∫ 2

−1
x3√x4 + 1 dx =

[1
6(x4 + 1) 3

2

]2

−1

= 1
6
(
(24 + 1) 3

2 − ((−1)4 + 1) 3
2
)

= 1
6
(
17 3

2 − 2 3
2
)

≈ 11.211.
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