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Antiderivatives 2

Find the antiderivative (#’s 1 - 5).

1.

∫
6
√
x− 6
√
x dx =

∫
6x1/2 − x1/6 dx = 6 · x

3/2

3/2
− x7/6

7/6
+ C

= 4x3/2 − 6

7
x7/6 + C = 4x

√
x− 6

7
x 6
√
x + C

2.

∫
5− 4x2 + 3x4

x3
dx =

∫
5x−3−4

(
1

x

)
+3x dx = 5 · x

−2

−2
−4 ln |x|+3 · x

2

2
+C

= − 5

2x2
− 4 ln |x|+ 3

2
x2 + C

3.

∫
3

x
√
x2 − 1

+ 7ex dx =

∫
3

(
1

x
√
x2 − 1

)
+ 7ex dx = 3 sec−1 x + 7ex + C

4.

∫
2 secx tanx + 3 sinx dx = 2 secx + 3(− cosx) + C = 2 secx− 3 cosx + C

5.

∫ √
5 csc2 x +

√
2 dx =

√
5(− cotx) + x

√
2 + C = −

√
5 cotx + x

√
2 + C

Find f(x) (#’s 6 - 7).
6. f ′(x) = 6 secx tanx + ex, f(0) = 4

f(x) =

∫
6 secx tanx + ex dx = 6 secx + ex + C

4 = f(0) = 6 sec(0) + e0 + C = 7 + C −→ C = −3

Answer: f(x) = 6 secx + ex − 3



7. f ′′(x) = 6x− 8, f ′(0) = 3, f(1) = 5

f ′(x) =

∫
6x− 8 dx = 3x2 − 8x + C

3 = f ′(0) = 3(0)2 − 8(0) + C −→ C = 3

f(x) =

∫
3x2 − 8x + 3 dx = x3 − 4x2 + 3x + C

5 = f(1) = (1)3 − 4(1)2 + 3(1) + C −→ C = 5

Answer: f(x) = x3 − 4x2 + 3x + 5

Use the suggested substitution to find the antiderivative (#’s 8 - 10). CHECK
YOR ANSWER.

8. Use u = 3x + 4→ du = 3 dx→ 1
3 du = dx.∫

3e3x+4 dx =

∫
3eu

(
1

3

)
du =

∫
eu du = eu + C = e3x+4 + C

Check:
d

dx

[
e3x+4

]
=

e

dx
[3x + 4] e3x+4 = 3e3x+4

9. Use u = x2 + 1→ du = 2x dx→ 1
2x du = dx.∫

2xex
2+1 dx =

∫
2x eu

(
1

2x

)
du =

∫
eu du = eu + C = ex

2+1 + C

Check:
d

dx

[
ex

2+1
]

=
d

dx

[
x2 + 1

]
ex

2+1 = 2x ex
2+1

10. Use u = x3 → du = 3x2 dx→ 1
3x2 du = dx.∫

3x2 sec
(
x3
)

tan
(
x3
)
dx =

∫
3x2 secu tanu

(
1

3x2

)
du =

∫
secu tanu du

= secu + C = sec(x3) + C

Check:

d

dx

[
sec
(
x3
)]

=
e

ex

[
x3
]

sec
(
x3
)

tan
(
x3
)

= 3x2 sec
(
x3
)

tan
(
x3
)


