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Practice problems

1. Evaluate the definite integral
∫ π/2
0 x cos(x) dx using integration by parts.

2. Evaluate
∫ 1
0 x2ex

3
dx using u-substitution.

3. Evaluate
∫ e
1 ln(x) dx using integration by parts.
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Solutions

1. Evaluate the definite integral
∫ π/2
0 x cos(x) dx using integration by parts.

• Let u = x, then du = dx.

• Let dv = cos(x)dx, then v = sin(x).

• Apply the formula: [x sin(x)]
π/2
0 −

∫ π/2
0 sin(x) dx.

• Evaluate the boundary term: (π/2) sin(π/2)− 0 = π/2.

• Evaluate the integral: [− cos(x)]
π/2
0 = − cos(π/2)− (− cos(0)) = 0 + 1 = 1.

• Combine results: π/2− 1.

Answer: \frac\pi2 - 1

2. Evaluate
∫ 1
0 x2ex

3
dx using u-substitution.

• Let u = x3, then du = 3x2dx, so x2dx = 1
3du.

• Change limits: x = 0 =⇒ u = 0; x = 1 =⇒ u = 1.

• Rewrite integral:
∫ 1
0

1
3e

u du.

• Integrate: [13e
u]10 =

1
3(e

1 − e0).

• Simplify: 1
3(e− 1).

Answer: \frac13(e - 1)

3. Evaluate
∫ e
1 ln(x) dx using integration by parts.

• Let u = ln(x), then du = 1
xdx.

• Let dv = dx, then v = x.

• Apply formula: [x ln(x)]e1 −
∫ e
1 x · 1

x dx.

• Boundary term: e ln(e)− 1 ln(1) = e(1)− 0 = e.

• Integral term:
∫ e
1 1 dx = [x]e1 = e− 1.

• Combine: e− (e− 1) = 1.

Answer: 1
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