
AP CALCULUS
ADDITIONAL PROBLEMS DEFINITE INTEGRAL AND FTC TEST

You may use your calculators on this part of the test . . . but make sure you show your mathematics!

1. Use the trapzoid rule with n = 4 to estimate the value of

5∫
2

1

x+ 3
dx.

2. Use the trapzoid rule with n = 4 to estimate the value of

6∫
1

x

x+ 2
dx.

3. Find the exact area of the region bounded by f(x) = x2 − 1 from x = 2 to x = 4 using a limit of a Riemann sum.

4. Find the exact area of the region bounded by f(x) = x2 + 3 from x = 1 to x = 5 using a limit of a Riemann sum.

5. Find the approximate area under f(x) = x2 + 3 from x = 1 to x = 5 using 4 subdivisions and a right Riemann sum.

6. Find the approximate area under f(x) = x2 − 2 from x = 3 to x = 7 using 4 subdivisions and a left Riemann sum.

7. Find the approximate area under f(x) = x2 +1 from x = 1 to x = 6 using 5 subdivisions and a midpoint Riemann sum.

8. Find the approximate area under f(x) = x2 +2 from x = 1 to x = 5 using 4 subdivisions and a midpoint Riemann sum.

9. Set up, but do not evaluate, the limit of a Riemann sum you would use to find the exact of

4∫
1

x2 dx.

10. Set up, but do not evaluate, the limit of a Riemann sum you would use to find the exact of

4∫
0

(
x2 + x

)
dx.

11. Given

9∫
1

f(x) dx = 15 and

5∫
1

f(x) dx = 3, find

9∫
5

f(x) dx.

12. Given

7∫
2

f(x) dx = 8 and

4∫
2

f(x) dx = 2, find

7∫
4

f(x) dx.

13. Given

8∫
0

f(x) dx = 30 and

6∫
0

f(x) dx = 20, find

8∫
6

[3f(x)− 5] dx.

14. Given

7∫
0

f(x) dx = 30 and

4∫
0

f(x) dx = 17, find

7∫
4

[5f(x)− 6] dx.

15. Given

b∫
a

p(x) dx = 11a− 6b, find

b∫
a

[6p(x) + 2] dx.

16. Given

b∫
a

h(x) dx = 10a− 7b, find

b∫
a

[3h(x) + 7] dx.

You may NOT use your calculator in this part of the test. Simplify all answers including common denominators.

17.

2∫
−7

|x+ 3| dx
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18.

5∫
−5

|2x− 1| dx

19.

1∫
−3

1

(3− 2x)2
dx

20.

3∫
0

1

5x+ 3
dx

21.

π∫
0

cos3 x sinx dx

22.

2π∫
0

sin2 x cosx dx

23.

4∫
1

1

(1 +
√
x)

3

1√
x

dx

24.

ln 3∫
ln 2

e2x

1 + e2x
dx

25.

1∫
0

x

x+ 1
dx

26.

2∫
0

eln x
3

dx

27.

3∫
1

ln esin x dx

28.
d

dx

sin x∫
x2

sec t dt

29.
x

dx

x4∫
ex

ln t dt

30. Given F (x) =

x∫
3

(
3t2 − 5

)
dt find F (3), F ′(3) and F ′′(3).

31. Given F (x)− 2 =

x∫
2

1

t− 5
dt find F (2), F ′(2) and F ′′(2).
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Answers (not complete solutions)

1. .471

2. 3.014

3.
50

3

4. 53.333

5. 66

6. 78

7. 76.250

8. 49

9. lim
x→∞

n∑
1

[
3

n
+

18

n2
i+

27

n3
i2
]

10. lim
x→∞

n∑
1

[
64

n3
i2 +

16

n2
i

]
11. 12

12. 6

13. 20

14. 47

15. 64a− 34b

16. 23a− 14b

17.
41

2

18.
101

2

19. −4

9

20.
ln 6

5

21. 0

22. 0

23.
5

36

24.
ln 2

2

25. 1− ln 2

26. 4

27. cos 1− cos 3

28. [sec(sinx)] (cosx)−
[
secx2

]
(2x)

29. 16x3 lnx− xex

30. F (3) = 0
F ′(3) = 22
F ′′(3) = 18

3



31. F (2) = 2

F ′(2) = −1

3

F ′′(2) = −1

9
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