
Name: 5/5/2016
Math 202 Quiz 3

Directions Answer all questions in the space provided. Show all work and box your final answers. Answers
with no work shown will not receive full credit. Good luck!

1. (8 points) Find the area of the shaded region.

Sketch the region that lies between the curves and
and between and . Notice that the

region consists of two separate parts. Find the area of this
region.

; 22. Graph the curves and on a
common screen and observe that the region between them
consists of two parts. Find the area of this region.

23. Racing cars driven by Chris and Kelly are side by side at
the start of a race. The table shows the velocities of each car
(in miles per hour) during the first ten seconds of the race.
Use Simpson’s Rule to estimate how much farther Kelly
travels than Chris does during the first ten seconds.

Two cars, A and B, start side by side and accelerate from
rest. The figure shows the graphs of their velocity functions.
(a) Which car is ahead after one minute? Explain.
(b) What is the meaning of the area of the shaded region?
(c) Which car is ahead after two minutes? Explain.
(d) Estimate the time at which the cars are again side by side.

25. The widths (in meters) of a kidney-shaped swimming pool
were measured at 2-meter intervals as indicated in the
figure. Use Simpson’s Rule to estimate the area of the pool.
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y ! x 3 ! 4x 2 " 3xy ! x 2 ! x

x ! #!2x ! 0y ! sin 2x
y ! cos x21.1–4 ! Find the area of the shaded region.

1. 2.

4.

! ! ! ! ! ! ! ! ! ! ! !

5–16 ! Sketch the region enclosed by the given curves. Decide
whether to integrate with respect to x or y. Draw a typical
approximating rectangle and label its height and width. Then
find the area of the region.
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; 17–20 ! Use a graph to find approximate -coordinates of the
points of intersection of the given curves. Then find (approxi-
mately) the area of the region bounded by the curves.

17. , 18.

19. 20. ,
! ! ! ! ! ! ! ! ! ! ! !

y ! x 10y ! x cos xy ! x 2, y ! xe!x !2

y ! e x, y ! 2 ! x 2y ! x 4y ! x sin"x 2#

x

y ! $ x $, y ! x2 ! 2

x $ 0y ! 1
4 xy ! xy ! 1!x

x % 0y ! 2x!#y ! sin x

x ! 4 " y 2x ! 2y 2

x ! y4x " y2 ! 12

x " y ! 1x ! 2y211.

y ! 4x ! x 2y ! x 2

y ! x 2 ! 6y ! 12 ! x 29.

y ! 1 " sx , y ! 1 " 1
3 x

y ! x 2y ! x

y ! sin x, y ! e x, x ! 0, x ! #!2

y ! x " 1, y ! 9 ! x 2, x ! !1, x ! 2
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EXERCISES7.1

t t

0 0 0 6 69 80
1 20 22 7 75 86
2 32 37 8 81 93
3 46 52 9 86 98
4 54 61 10 90 102
5 62 71
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2. (8 points) Find the volume of a cap of a sphere with radius r and height h.

23. A CAT scan produces equally spaced cross-sectional views
of a human organ that provide information about the organ
otherwise obtained only by surgery. Suppose that a CAT
scan of a human liver shows cross-sections spaced 1.5 cm
apart. The liver is 15 cm long and the cross-sectional areas,
in square centimeters, are 0, 18, 58, 79, 94, 106, 117, 128,
63, 39, and 0. Use the Midpoint Rule to estimate the
volume of the liver.

24. A log 10 m long is cut at 1-meter intervals and its cross-
sectional areas (at a distance from the end of the log)
are listed in the table. Use the Midpoint Rule with to
estimate the volume of the log.

25–37 ! Find the volume of the described solid .

A right circular cone with height and base radius 

26. A frustum of a right circular cone with height , lower base
radius , and top radius 

A cap of a sphere with radius and height 

28. A frustum of a pyramid with square base of side , square
top of side , and height 
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, , ; about the -axis

6. , ; about the -axis
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13. The region enclosed by the curves and is
rotated about the line . Find the volume of the result-
ing solid.

14. Find the volume of the solid obtained by rotating the region
in Exercise 13 about the line .

15–16 ! Set up, but do not evaluate, an integral for the volume
of the solid obtained by rotating the region bounded by the
given curves about the specified line.

15.

16. , ; about

! ! ! ! ! ! ! ! ! ! ! !

; 17–18 ! Use a graph to find approximate -coordinates of the
points of intersection of the given curves. Then find (approxi-
mately) the volume of the solid obtained by rotating about the 
-axis the region bounded by these curves.

17.

18.

! ! ! ! ! ! ! ! ! ! ! !

19–20 ! Use a computer algebra system to find the exact vol-
ume of the solid obtained by rotating the region bounded by the
given curves about the specified line.

19. , , ;

20. , ;

! ! ! ! ! ! ! ! ! ! ! !

21–22 ! Each integral represents the volume of a solid.
Describe the solid.

21. (a) (b)

22. (a) (b)

! ! ! ! ! ! ! ! ! ! ! !

! y!!2

0
"#1 " cos x$2 # 12 % dx! y5

2
y dy

! y1

0
#y 4 # y 8 $ dy! y!!2

0
 cos2x dx

about y ! 3y ! xe1#x!2y ! x

about y ! #10 $ x $ !y ! 0y ! sin2 x

CAS

y ! 3 sin#x 2 $, y ! e x!2 " e#2x

y ! x 2, y ! ln#x " 1$

x

x

x ! 108x # y ! 16y ! #x # 2$4

y ! tan3x, y ! 1, x ! 0; about y ! 1

y ! 1

x ! 1
y ! sxy ! x 3

x ! 2y ! sxy ! x

x ! #1x ! y 2y ! x 2

y ! #1x ! 3x ! 1y ! 0y ! 1!x

y ! 1y ! sxy ! x9.

yy ! 0x ! 1y ! x 2!3

yx ! 2yy 2 ! x7.

xy ! 5 # x 2y ! 1
4 x 2

xx % 0y ! xy ! x 35.
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x (m) A ( ) x (m) A ( )

0 0.68 6 0.53
1 0.65 7 0.55
2 0.64 8 0.52
3 0.61 9 0.50
4 0.58 10 0.48
5 0.59

m2m2
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3. (8 points) Find the volume of the solid generated by rotating the region bounded by

y = 4x− x2 and y = 8x− 2x2

about the line x = −2.
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4. (8 points) Find the length of the following curve.

y = ln(cosx), 0 ≤ x ≤ π/3

5. (8 points) A spring has a natural length of 2.5 meters. A force of 18 Newtons stretches the spring to a
length of 5 meters. Determine how much work is done by stretching the spring 1.5 meters beyond its
natural length.
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6. (8 points) A 10-ft chain weighs 25 lbs and hangs from a ceiling. Find the work done in lifting the lower
end of the chain to the ceiling so that it’s level with the upper end.
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