
SECTION 6.2 Some Basic Antidifferentiation Formulas

IN-SECTION EXERCISES:

EXERCISE 1.

1.
∫

3x2 dx = x3 + C

2. ∫
3x2 dx = x3 + C ⇐⇒ 3

∫
x2 dx = x3 + C

⇐⇒
∫
x2 dx =

1

3
(x3 + C)

⇐⇒
∫
x2 dx =

1

3
x3 +K

3.
∫

5x2 dx = 5
∫
x2 dx = 5(x3

3 ) + C = 5
3x

3 + C

EXERCISE 2.

1.
∫

(ax2 + bx+ c) dx = a
x3

3
+ b

x2

2
+ cx+ C =

ax3

3
+
bx2

2
+ cx+ C

2. ∫
2
√
t− 1

t2
dt =

∫
2
√
t

t2
− 1

t2
dt =

∫
2t1/2

t2
− t−2 dt

=

∫
2t−3/2 − t−2 dt = 2(

t−
3
2+1

− 3
2 + 1

)− t−2+1

−2 + 1
+ C

= 2
t−1/2

−1/2
− t−1

−1
+ C = − 4√

t
+

1

t
+ C

3. ∫
(1 + 3

√
x)2 dx =

∫
(1 + 2 3

√
x+ ( 3

√
x)2 dx =

∫
1 + 2x1/3 + (x1/3)2 dx

=

∫
(1 + 2x1/3 + x2/3) dx = x+ 2(

x
1
3+1

1
3 + 1

) +
x

2
3+1

2
3 + 1

+ C

= x+
2x4/3

4/3
+
x5/3

5/3
+ C = x+

3

2

3
√
x4 +

3

5

3
√
x5 + C

4. ∫ √
3π

y4
− ey dy =

∫ √
3π(y4)−1/2 − ey dy =

∫ √
3πy−2 − ey dy

=
√

3π
y−1

−1
− ey + C = −

√
3π

y
− ey + C

5. ∫ (√
x− 1

x

)2

dx =

∫
x− 2

√
x+ 1

x2
dx =

∫
1

x
− 2x−3/2 + x−2 dx

= ln |x| − 2
x−1/2

−1/2
+
x−1

−1
+ C = ln |x|+ 4√

x
− 1

x
+ C
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EXERCISE 3.

1. First, find all antiderivatives of 2x− 3 :∫
(2x− 3) dx = 2

x2

2
− 3x+ C = x2 − 3x+ C

Thus, every function f(x) = x2 − 3x+ C has derivative 2x− 3 . Now, find C so that f(0) = 4 :

f(0) = 4 ⇐⇒ 02 − 3(0) + C = 4 ⇐⇒ C = 4

Thus, f(x) = x2 − 3x+ 4 satisfies the desired properties.

2. ∫ √
x dx =

∫
x1/2 dx =

x3/2

3/2
+ C =

2

3

√
x3 + C

Let f(x) = 2
3

√
x3 + C. Then:

f(1) = −2 ⇐⇒ 2

3

√
13 + C = −2 ⇐⇒ C = −2− 2

3
⇐⇒ C = −8

3

Take f(x) = 2
3

√
x3 − 8

3 .

EXERCISE 4.

1. For x > 1, f must have the form: f(x) = 2x+ C

For x < 1, f must have the form: f(x) = x3 +K

Since f(1) = 0 and f is continuous at 1, we must have BOTH

2(1) + C = 0 and 13 +K = 0

so that C = −2 and K = −1 . Thus, define:

f(x) =

{
2x− 2 for x ≥ 1

x3 − 1 for x < 1

2. Just move one ‘piece’ up or down! Say, define:

f(x) =

{
2x− 2 for x ≥ 1

x3 for x < 1

EXERCISE 5.

1. ∫
1−
√
x

x
dx =

∫
1

x
− x1/2

x
dx =

∫
1

x
− x−1/2 dx

= ln |x| − x1/2

1/2
+ C = ln |x| − 2

√
x+ C

2. ∫ ( t+ 1

t

)2
dt =

∫
t2 + 2t+ 1

t2
dt =

∫
(1 +

2

t
+ t−2) dt

= t+ 2 ln |t|+ t−1

−1
+ C = t+ 2 ln |t| − 1

t
+ C
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3. ∫
1

7x
+ e−x + 1 dx =

1

7
ln |x| − e−x + x+ C

END-OF-SECTION EXERCISES:

A radical is an expression of the form: n
√

something

A binomial is a polynomial with two terms; a binomial squared is an expression of the form (axn + bxm)2 for
real numbers a and b, and nonnegative integers n and m .

A rational function is a ratio of polynomials.


