
AP Calculus Integration Practice

AP Calculus Integration Practice - 53 questions

53 Questions | 106 min

1. Evaluate the integral: ∫𝑥3√4 + 𝑥4𝑑𝑥

2. Evaluate the integral: ∫
𝑑𝑥

𝑥 ln 𝑥

3. Evaluate the integral: ∫
(𝑥 + 5)𝑑𝑥√

𝑥 + 4

iWork수학 제작·편집, 무단복제를 금합니다. 1 / 18



AP Calculus Integration Practice iWork수학

4. Find the integer 𝑛 that allows for integration by substitution, then evaluate: ∫𝑥𝑛
√
1 − 𝑥4𝑑𝑥

5. Find the integer 𝑛 that allows for integration by substitution (two natural choices exist), then

evaluate: ∫
𝑥𝑛

√
1 − 𝑥4

𝑑𝑥

6. Find the integer 𝑛 that allows for integration by substitution (two natural choices exist), then

evaluate: ∫
𝑥𝑛

1 + 𝑥10 𝑑𝑥
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7. Find the integer 𝑛 that allows for integration by substitution, then evaluate: ∫
𝑥6

1 + 𝑥𝑛 𝑑𝑥

8. Find the integer 𝑛 that allows for integration by substitution, then evaluate: ∫𝑥𝑛𝑒−𝑥2𝑑𝑥

9. Find the integer 𝑛 that allows for integration by substitution, then evaluate: ∫𝑥𝑛𝑒2𝑥5𝑑𝑥
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10. Find the integer 𝑛 that allows for integration by substitution, then evaluate: ∫𝑥5
√
1 − 𝑥𝑛𝑑𝑥

11. Find the integer 𝑛 that allows for integration by substitution, then evaluate: ∫
𝑥6

√
1 − 𝑥𝑛

𝑑𝑥

12. Find the integer 𝑛 that allows for integration by substitution, then evaluate: ∫
𝑑𝑥

𝑥𝑛 ln 𝑥
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13. Find the integer 𝑛 that allows for integration by substitution, then evaluate: ∫
𝑑𝑥

𝑥𝑛(ln 𝑥)7

14. Find the integer 𝑛 that allows for integration by substitution, then evaluate: ∫𝑥𝑛 sin(𝑥6)𝑑𝑥

15. Find the integer 𝑛 that allows for integration by substitution, then evaluate: ∫
sin𝑛 𝑥 cos 𝑥√
3 + sin4 𝑥

𝑑𝑥
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16. Find the integer 𝑛 that allows for integration by substitution, then evaluate: ∫
sin3 𝑥 cos 𝑥√
3 + sin𝑛 𝑥

𝑑𝑥

17. Evaluate the integral: ∫𝑥𝑒−
𝑥
10𝑑𝑥

18. Evaluate the integral: ∫𝑥2𝑒−
𝑥
10𝑑𝑥
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19. Evaluate the integral: ∫𝑥2 ln 𝑥𝑑𝑥

20. Evaluate the integral for integer 𝑛 ≠ −1: ∫𝑥𝑛 ln 𝑥𝑑𝑥

21. Evaluate the integral: ∫𝑥2 sin 𝑥𝑑𝑥
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22. Evaluate the integral: ∫𝑥3𝑒−𝑥2𝑑𝑥

23. Evaluate the integral: ∫𝑥3√𝑥2 + 1𝑑𝑥

24. Given that ∫𝑓(𝑥)𝑑𝑥 = 𝑔(𝑥) and ∫𝑔(𝑥)𝑑𝑥 = ℎ(𝑥), compute: ∫𝑥3𝑓(𝑥2)𝑑𝑥
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25. Given that ∫𝑓(𝑥)𝑑𝑥 = 𝑔(𝑥) and ∫𝑔(𝑥)𝑑𝑥 = ℎ(𝑥), compute: ∫𝑥2𝑛−1𝑓(𝑥𝑛)𝑑𝑥

26. Evaluate the integral: ∫sin−1 𝑥𝑑𝑥

27. Evaluate the integral: ∫(sin−1 𝑥)2𝑑𝑥
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28. Evaluate the integral: ∫tan−1 𝑥𝑑𝑥

29. Evaluate the integral: ∫sec3 𝜃𝑑𝜃

Hint: Write sec3 𝜃 = sec 𝜃(1 + tan2 𝜃) and integrate sec 𝜃 tan2 𝜃 by parts.

30. Evaluate the integral: ∫
√
9 − 𝑥2

𝑥2 𝑑𝑥
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31. Evaluate the integral: ∫
𝑑𝑥

𝑥
√
1 − 𝑥2

32. Evaluate the integral: ∫
𝑑𝑥

𝑥
√
𝑎2 + 𝑥2

33. Evaluate the integral: ∫√4 + 𝑥2𝑑𝑥

Hint: See Problem 12 on page 3 (integral of sec3 𝜃).
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34. Evaluate the integral: ∫
𝑑𝑥

𝑎2 − 𝑥2

Note: It might be easier to do this by partial fractions.

35. Evaluate the integral: ∫
√
𝑥2 − 𝑎2

𝑥
𝑑𝑥

36. Evaluate the integral: ∫
𝑑𝑥

(𝑎2 + 𝑥2)2
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37. Evaluate the integral using the substitution 𝑥 = sin 𝜃: ∫sin−1 𝑥𝑑𝑥

38. Evaluate the integral: ∫(sin−1 𝑥)2𝑑𝑥

39. Evaluate the integral: ∫tan−1 𝑥𝑑𝑥
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40. Evaluate the integral: ∫
5𝑥 − 3

𝑥2 − 2𝑥 − 3
𝑑𝑥

41. Evaluate the integral: ∫
6𝑥 + 7
(𝑥 + 2)2

𝑑𝑥

42. Evaluate the integral: ∫
2𝑥3 − 4𝑥2 − 𝑥 − 3

𝑥2 − 2𝑥 − 3
𝑑𝑥
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43. Evaluate the integral: ∫
𝑑𝑥

𝑥(𝑥2 + 1)

44. Evaluate the integral: ∫(
1

𝑥2 + 1
−

1
𝑥2 − 2𝑥 + 5

)𝑑𝑥

45. Evaluate the integral: ∫
𝑥3 + 2𝑥2 + 2
(𝑥2 + 1)2

𝑑𝑥
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46. Evaluate the definite integral: ∫
𝜋
2

0

3
1 + sin 𝜃

𝑑𝜃

47. Evaluate the definite integral: ∫
2𝜋

3

0

3
5 + 4 cos 𝜃

𝑑𝜃

48. Evaluate the definite integral: ∫
𝜋
2

−𝜋
2

3
4 + 5 cos 𝜃

𝑑𝜃
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49. Evaluate the definite integral: ∫
𝜋
2

0

5
3 sin 𝜃 + 4 cos 𝜃

𝑑𝜃

50. Solve the initial value problem: 
𝑑𝑦
𝑑𝑥

= 𝑥𝑦, 𝑦(0) = 1

51. Solve the initial value problem: 𝑦
𝑑𝑦
𝑑𝑥

= 𝑥2, 𝑦(0) = 1
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52. Solve the initial value problem: 
𝑑𝑦
𝑑𝑥

= −2𝑥(𝑦 + 3), 𝑦(0) = 1

53. Solve the initial value problem: 
𝑑𝑦
𝑑𝑥

=
𝑥2𝑦 + 𝑦
𝑥2 − 1

, 𝑦(0) = 2
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