
Homework

1. Compute the anti-derivative of f(x) = 5x3 + 9x2 − 6x+ 2.

2. Compute the anti-derivative of f(x) = 9x2 + 2
x2 .

3. Compute the anti-derivative of f(x) = 5 + 3x+ 10x99.

4. Compute the anti-derivative of f(x) = xπe + 8xπ + x−5.

5. If f ′(x) = x5 + 8x3 − 5 and f(0) = 7, what is f(x)?

6. For 0 ≤ t ≤ 5, the acceleration of a car is given by a(t) = 10− 3t. If v(t)
is the velocity of the car and v(0) = 10, what is v(3), v(4), v(5)? If s(t) is
the position of the car and s(0) = 0, what is s(3), s(4), s(5)?
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Solutions

1. Compute the anti-derivative of f(x) = 5x3 + 9x2 − 6x+ 2.

Solution:∫
f(x)dx =

∫
5x3 + 9x2 − 6x+ 2dx = 5

x4

4
+ 9

x3

3
− 6

x2

2
+ 2x+ C

=
5

4
x4 + 3x3 − 3x2 + 2x+ C.

2. Compute the anti-derivative of f(x) = 9x2 + 2
x2 .

Solution: ∫
f(x)dx =

∫
9x2 +

2

x2
dx =

∫
9x2 + 2x−2dx

= 9
x3

3
+ 2

x−1

−1
+ C

= 3x3 − 2x−1 + C.

3. Compute the anti-derivative of f(x) = 5 + 3x+ 10x99.

Solution: ∫
f(x)dx =

∫
5 + 3x+ 10x99dx

= 5x+ 3
x2

2
+ 10

x100

100
+ C

= 5x+
3

2
x2 +

1

10
x100 + C.

4. Compute the anti-derivative of f(x) = xπe + 8xπ + x−5.

Solution: ∫
f(x)dx =

∫
xπe + 8xπ + x−5dx

=
xπe+1

πe+ 1
+ 8

xπ+1

π + 1
+ C

=
xπe+1

πe+ 1
+

8

π + 1
xπ+1 + C

5. If f ′(x) = x5 + 8x3 − 5 and f(0) = 7, what is f(x)?

2



Solution: ∫
f ′(x)dx =

∫
x5 + 8x3 − 5dx

=
x6

6
+ 8

x4

4
− 5x+ C

=
x6

6
+ 2x4 − 5x+ C

Plugging in the point (0, 7) we get 7 = f(0) = 0
6 + 2 · 0 − 5 · 0 + C = C.

Hence, C = 7. And so, f(x) = x6

6 + 2x4 − 5x+ 7.

6. For 0 ≤ t ≤ 5, the acceleration of a car is given by a(t) = 10− 3t. If v(t)
is the velocity of the car and v(0) = 10, what is v(3), v(4), v(5)? If s(t) is
the position of the car and s(0) = 0, what is s(3), s(4), s(5)?

Solution: To get velocity from acceleration, we must perform integration.

v(t) =

∫
a(t)dt =

∫
10− 3tdt = 10t− 3

2
t2 + C.

Since v(0) = 10 we can solve for C and we get 10 = v(0) = 10·0− 3
2 ·0+C =

C. Hence, C = 10. And so v(t) = 10t− 3
2 t

2 + 7. Plugging in 3, 4, and 5,
we get

v(3) = 10 · 3− 3

2
32 + 7 = 23.5

v(4) = 10 · 4− 3

2
42 + 7 = 23

v(5) = 10 · 5− 3

2
52 + 7 = 19.5

Now that we have velocity, we can get position from velocity (since we
also know s(0) = 0.)

s(t) =

∫
v(t)dt =

∫
10t− 3

2
t2 + 7dt = 5t2 − t3

2
+ 7t+ C1.

Since s(0) = 0, we can solve for C1. 0 = s(0) = 5 ·0−0/2+7 ·0+C1 = C1.

So C1 = 0. Therefore, s(t) = 5t2 − t3

2 + 7t. We can now answer the
question: what is s(3), s(4), s(5)?

s(3) = 5 · 32 − 33

2
+ 7 · 3 = 52.5

s(4) = 5 · 42 − 43

2
+ 7 · 4 = 76

s(5) = 5 · 52 − 53

2
+ 7 · 5 = 97.5
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Answer Key

1. Compute the anti-derivative of f(x) = 5x3 + 9x2 − 6x+ 2.∫
f(x)dx = 5

4x
4 + 3x3 − 3x2 + 2x+ C.

2. Compute the anti-derivative of f(x) = 9x2 + 2
x2 .∫

f(x)dx = 3x3 − 2x−1 + C.

3. Compute the anti-derivative of f(x) = 5 + 3x+ 10x99.∫
f(x)dx = 5x+ 3

2x
2 + 1

10x
100 + C.

4. Compute the anti-derivative of f(x) = xπe + 8xπ + x−5.∫
f(x)dx = xπe+1

πe+1 + 8
π+1x

π+1 + C.

5. If f ′(x) = x5 + 8x3 − 5 and f(0) = 7, what is f(x)?

f(x) = x6

6 + 2x4 − 5x+ 7

6. For 0 ≤ t ≤ 5, the acceleration of a car is given by a(t) = 10− 3t. If v(t)
is the velocity of the car and v(0) = 10, what is v(3), v(4), v(5)? If s(t) is
the position of the car and s(0) = 0, what is s(3), s(4), s(5)?

v(3) = 23.5, v(4) = 23, v(5) = 19.5, s(3) = 52.5, s(4) = 76, s(5) = 97.5

4


