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1. Integrate by parts

1.1. Set I.

(1)
∫
(5x+ 4)100dx

Use u = 5x+ 4. Answer is (5x+4)101

505 + C.

(2)
∫
3t2(t3 + 4)5dt

Use u = t3 + 4. Answer is (t3+4)6

6 + C.

(3)
∫ √

4x− 5dx

Use u = 4x− 5 or u =
√
4x− 5. Answer is (4x−5)3/2

6 + C.

(4)
∫

2t2√
t3+4

dt

Use u = t3 + 4. Answer is 4
√
4+t3

3 + C.
(5)

∫
cos(2x+ 1)dx

Use u = 2x+ 1. Answer is 1
2 sin(2x+ 1) + C.

(6)
∫
sin9 t cos tdt

Use u = sin t. Answer is sin10 t
10 + C.

(7)
∫
xex

2
dx

Use u = x2. Answer is ex
2

2 + C.

1.2. Set II.

(1)
∫
tanx sec4 xdx

Use u = secx or u = cosx. Answer is sec4 x+ C.

(2)
∫ (
√
x−1)2√
x

dx

Use u =
√
x− 1. Answer is 2

3(
√
x− 1)3 + C.

(3)
∫ √

x3 + x2(3x2 + 2x)dx

Use u = x3 + x2. Answer is 2
3(x

3 + x2)3/2 + C.

(4)
∫ 1
−1

x+1
(x2+2x+3)3

dx

Use u = x2 + 2x+ 3. Answer is 1
18 .

(5)
∫ π/2
0 sinx

√
cosxdx

Use u = cosx. Answer is 2
3 .

(6)
∫
(x+ 1) sin(x2 + 2x+ 3)dx

Use u = x2 + 2x+ 3. Answer is −1
2 cos(x

2 + 2x+ 3) + C.
1
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(7)
∫ (

1 + 1
t

)3 1
t2
dt

Use u = 1 + 1
t . Answer is −

1
4(1 +

1
t )

4 + C.

1.3. Set III.

(1)
∫ 1
−1 x

2
√
x3 + 1dx

Use u = x3 + 1. Answer is 4
√
2

9 .

(2)
∫

2√
3x−7dx

Use u = 3x− 7 or u =
√
3x− 7. Answer is 4

3

√
3x− 7 + C.

(3)
∫ 4
1

1√
x(
√
x+1)2

dx

Use u =
√
x+ 1. Answer is 1

3 .

(4)
∫ 1
0

x√
x+1

dx

Use u =
√
x+ 1. Answer is 4−2

√
2

3 .

(5)
∫
x
√
2x+ 1dx

Use u =
√
2x+ 1. Answer is 1

15(1 + 2x)3/2(3x− 1) + C.

(6)
∫ √

x
√
x
√
x+ 1dx

Use u = x
√
x+ 1. Answer is 4

9(1 + x
√
x)3/2 + C.

(7)
∫ 4
1

dx
1+
√
x

Use u = 1 +
√
x. Answer is 2 + 2 ln 2− 2 ln 3.

1.4. Set IV.

(1)
∫
x3
√
x2 + 1dx

Use u =
√
x2 + 1. Answer is 1

15(1 + x2)3/2(3x2 − 2) + C.

(2)
∫
(x2 + 1)

√
x− 2dx

Use u =
√
x− 2. Answer is 2

105(x− 2)3/2(67 + 24x+ 15x2) + C.

(3)
∫

x2+2x
x2+2x+1

dx

Use u = x + 1 and notice that x2+2x
x2+2x+1

= 1 − 1
u2
, we know that answer is

x+ 1
1+x + C.

(4)
∫

dx
x2+6x+9

Use u = x + 3 and notice that u2 = x2 + 6x + 9, we know that answer is
− 1
x+3 + C.

(5)
∫

dx
cos2 x(1+tanx)3

Use u = 1 + tanx. Answer is − 1
2(1+tanx)2

+ C.

(6)
∫
x tan(x2) sec5(x2)dx

Use u = x2 then use v = secu or v = sinu. Answer is 1
10 sec

5(x2) + C.

1.5. *Set V.

(1)
∫
(tan(2x) + cot(2x))2dx

Hint: expand it. Answer is tan(2x)−cot(2x)
2 + C.

(2)
∫ a
0

√
a2 − x2dx.

Use u = a sinx. Answer is a2π
4 .
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(3)
∫ π
0

√
sin3 x− sin5 xdx

Use u = sinx and be careful of the signs. Answer is 4
5 .

(4)
∫

dx
x lnx ln(lnx)

Use u = ln(lnx). Answer is ln | ln(lnx)|+ C.

(5)
∫ 3
0

x2

(x2−2x+2)2
dx

Use x− 1 = tanu. Answer is 3
10 + π

4 + arctan 2.

(6)
∫ π
0 (1− sin3 θ)dθ

Use u = cos θ. Answer is π − 3
4 .

(7)
∫ 1
0 (x− x

2)
√
1− x2dx

Hint: Use x = sinu. You need to use the double angle formula. Answer is
1
3 −

π
16 .

(8)
∫ π
0 e

sin2 x cosxdx
Use u = sinx. Answer is 0.


