
MATH 2300: Calculus 2 Antiderivative Review

1. (Warm-up) Differentiate each function.

(a) x7 Solution: 7x6

(b)
√
x = x1/2 Solution:

1

2
√
x

(c)
3
√
x2 = x2/3 Solution:

2

3
x−1/3 =

2

3 3
√
x

(d)
5

x
= 5x−1 Solution: − 5

x2

(e) sinx cosx Solution: cos2 x− sin2 x

(f) sin(cosx) Solution: − cos(cosx) · sinx

(g) sin2 x Solution: 2 sinx cosx

(h) x3e2x Solution: 3x2e2x + 2x3e2x

2. Evaluate the indefinite integrals.

(a)

∫
x2 dx =

1

3
x3 + C

(b) For n ̸= −1,

∫
xn dx =

1

n+ 1
xn+1 + C

(c)

∫
1

x
dx = ln |x|+ C

(d)

∫ √
x dx =

∫
x1/2 dx =

2

3
x3/2 + C

(e)

∫
eu du = eu + C

(f)

∫
5x dx =

1

ln 5
5x + C

(g) For b > 0,

∫
bx dx =

1

ln b
bx + C

(h)

∫
sin θ dθ = − cos θ + C

(i)

∫
cosx dx = sinx+ C

(j)

∫
sec2x dx = tanx+ C

(k)

∫
secx tanx dx = secx+ C

(l)

∫
1

1 + x2
dx = arctanx+ C

1
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3. Evaluate the definite integrals.

(a)

∫ 2

−1
x4 dx =

[
1

5
x5

]2
−1

=
33

5

(b)

∫ 5

2
π dx = 3π

(c)

∫ π/2

−π/2
sinx dx = 0

(d)

∫ π/2

−π/2
cosx dx = 2

4. Evaluate the integrals.

(a)

∫
3
√
x5 +

1

x2
dx =

∫
x5/3 + x−2 dx =

3

8
x8/3 − x−1 + C =

3

8
x8/3 − 1

x
+ C

(b)

∫
6em + cosm+m3 dm = 6em + sinm+

1

4
m4 + C

(c)

∫
e5x dx =

1

5
e5x + C

(d)

∫ √
z(z2 + 6z + 4) dz =

∫
z5/2 + 6z3/2 + 4z1/2 dz =

2

7
z7/2 +

12

5
z5/2 +

8

3
z3/2 + C

(e)

∫
6y8 + 12y2 − y6

3y7
dy =

∫
6y8

3y7
+

12y2

3y7
− y6

3y7
dy =

∫
2y +

4

y5
− 1

3y
dy = y2 − 1

y4
− 1

3
ln |y|+ C

2


