
Math 132 - September 19, 2016
Solutions

1. Suppose you know that

∫ b

2

f(x) dx = ln(b+ 1) for b > 0. What is

∫ 5

3

(
3f(x)− 2

)
dx?

Solution: 3 ln(3/2)− 4

2. Find a function F (x) such that F ′′(x) = 4 + 6x+ 24x2, F (0) = 3, F (1) = 10.

Solution: F (x) = 2x2 + x3 + 2x4 + 2x+ 3

3. Assume

∫ b

2

f(x) dx = 2b + b2 for all numbers b > 0. Compute

∫ 4

3

f(x) dx.

Solution: 15

4. Find
∫ 2

−2 |x− 1| dx
Solution: 5

5. Calculate

∫ 2

1

ex

1− ex
dx

Solution: ln(e− 1)− ln(e2 − 1)

6. Let u = 2t− 1 and rewrite the integral in the variable u.∫ 3

2

t
√

2t− 1 dt

Solution:

∫ 5

3

1

4
(u3/2 + u1/2) dy

7. Find

∫
dx

x lnx
= ln(lnx) + C

8. Compute

∫
x

x2 − 3
dx =

1

2
ln(x2 − 3) + C

9. Compute

∫ π/3

0

sinx cos4 x dx =
31

160

10. Compute

∫ √ln 3

0

3x e−x
2

dx = 1

11. Compute

∫ 1

0

√
x2 − x4 dx =

1

3

12. Evaluate the definite integral

∫ 2

0

dx√
2x+ 5

= 3−
√

5

13. Find

∫
cot(x) ln(sinx) dx =

1

2
(ln(sinx))2 + C

14.

∫ 5

0

1

3
x3 dx = lim

n→∞
Rn, where Rn is the right hand Riemann sum. Find Rn.

Solution:

Rn =
625n2 + 1250n+ 625

12n2

1



15.

∫ 2

1

2x2 + 1 dx = lim
n→∞

Rn, where Rn is the right hand Riemann sum. Find Rn.

Solution:

Rn = 3 +
2(n+ 1)

n
+

(n+ 1)(2n+ 1)

3n2

16. Let g(x) = x3. Find the Riemann sum L4 for g(x) on the interval [1, 3]?

Solution: 14

17. Evaluate the following limit by first recognizing it as a Riemann sum for a function defined on [0, 1]

lim
n→∞

1

n

(√
1

n
+

√
2

n
+ · · ·+

√
n

n

)

Solution:

∫ 1

0

√
x dx

18. Let g(x) =

∫ x2

x

tan t dt. Find g′(x).

Solution: g′(x) = 2x tan(x2)− tanx

19. Let F (x) =

∫ sec x

tan x

√
t2 + 3 dx. Evaluate F ′(0).

Solution: F ′(x) = secx tanx
√

sec2 x+ 3− sec2 x
√

tan2 x+ 3.

F ′(x) = −
√

3.

20. If f(x) =

∫ x

0

(4− t2)et
3

dt, on what interval(s) is f decreasing?

Solution: (−∞,−2) and (2,∞)

21. Find all values of x where F (x) =

∫ x

0

t3 − 3t2 + 2t

et
dt has a local maximum or local minimum.

Solution: F ′(x) = x3−3x2+2x
ex

Solving F ′(x) = 0 gives x = 0, 1, 2. Testing these points gives x = 0 is a min, x = 1 is a max, x = 2 is
a min.

22. Which of the following are an antiderivative of f(x) = 2x3 + 2x sin(x2).

(a) G(x) =

∫ x2

0

(t+ sin t) dt

(b) 1
2x

4 + cos(x2)

Solution: (a)

23. Compute the area under y =
√
x+ 1 from x = 0 to x = 3.

Solution: 14
3

24. Let R be the region bounded by x = 1, x = 2 and y = 3x− 1.
Find the volume of the solid obtained by rotating the region R about the x-axis.

Solution: 13π

25. T/F. If f(x) is continuous and has a minimum of 3 on [2, 4] then we can conclude
∫ 4

2
f(x) dx ≥ 6.

Solution: True
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26. T/F. Given
∫ 4

1
g(t) dt = −5 and

∫ 3

4
g(t) dt = 2 then

∫ 1

3
g(t) dt = −7.

Solution: False

27. Find
∫ b
π/3

sin t dt for any b.

Solution: 1
2 − cos b

28. Find

∫ π/2

0

esin x cosx dx = e− 1

29. Find

∫ 2

1

x
√
x− 1 dxSolution:

16

15

30. Find the area enclosed by y = x2 and y = x.

Solution: 1
6

31. Find the area enclosed by y2 = x+ 6 and y = x.

Solution: 20 + 5
6

32. Find the area enclosed by y = ln x
x and y = (ln x)2

x .

Solution: 1
6

33. Find the volume of the solid whose base is the disc centered at the origin with radius one, whose cross
sections perpendicular to the x-axis are squares.

Solution: 16
3

34. Find the volume of the solid whose base is the region |x| + |y| ≤ 1 and whose vertical cross sections
perpendicular to the y axis are semicircles (with diameter along the base).

Solution: π
3

35. Find the volume of the solid obtained by rotating about the y-axis the region bounded by y = x3,
y = 8 and x = 0.

Solution: 96π/5

36. Find the volume of the solid obtained by rotating the region bounded by y = x2 and y =
√
x about

the x-axis.

Solution: 3π/10

37. Find the volume of the solid obtained by rotating the region bounded by y = sinx, y = cosx, x = 0,
x = π/4 about the horizontal line y = 3.

Solution: π(6
√

2− 13
2 )

38. Find the volume of the solid obtained by rotating the region bounded by y = 4− x2, x = 0, and x = 1
about the vertical line x = 2.

Solution: 9π + 13π
6
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