
Russell Brown MA114S21
Assignment Exam03 due 05/02/2021 at 11:59pm EDT

Problem 1.
5. (5 points) local/rmb-problems/e3/arc-length-num.pg

Find the length of the curve y =
2
3

x3/2 between x = 8 and
x = 24.
The length is

Exact answers are preferred. Your answer must be correctly
rounded to three decimal places, or more accurate.

Solution: ( Instructor solution preview: show the student
solution after due date. )

SOLUTION
If y = 2

3 x3/2, then y′ =
√

x. The length is given by the

integral
∫ 24

8

√
1+ xdx. The anti-derivative of (1 + x)1/2 is

(2/3)(1+ x)3/2. Thus the length of the curve will be

∫ 24

8

√
1+ xdx =

2
3
(1+ x)3/2

∣∣∣∣24

8
=

2
3
(53−33)

As a decimal the answer is approximately 65.3333.
Correct Answers:

• 65.3333

Problem 2.
3. (5 points) local/rmb-problems/e3/volume-shells-mc.pg

A solid is formed by rotating the region enclosed by the
curves y = x3, y = 0, x = 1, and x = 2 about the y-axis. Select
the integral which computes the resulting volume.

• A. 2π

∫ 2

1
x4 dx

• B. 2π

∫ 2

1
x
√

1+9x4 dx

• C. 2π

∫ 1

0
x4 dx

• D. π

∫ 2

1
x6 dx

• E. π

∫ 1

0
x6 dx

Solution: ( Instructor solution preview: show the student
solution after due date. )

SOLUTION

If fix x and rotate the line segment from (x,0) to (x,x3) about
the y-axis, we obtain a shell with with height h = x3 and radius

r = x. The total volume will be = 2π

∫ 2

1
rhdx = 2π

∫ 2

1
x4 dx.

Correct Answers:

• A

Problem 3.
6. (5 points) local/rmb-problems/e3/surface-area-2-mc.pg

The graph of f (x) = x2 between the points (2,4) and (3,9) is
rotated about the x-axis. Select the integral which computes the
area of the resulting surface.

• A. 2π

∫ 3

2
x
√

1+4x2 dx

• B. 2π

∫ 9

4
x2
√

1+ x4 dx

• C. 2π

∫ 3

2
x2
√

1+4x2 dx

• D. 2π

∫ 9

4
x
√

1+ x4 dx

• E. 2π

∫ 3

2
x
√

1+ x4 dx

Solution: ( Instructor solution preview: show the student
solution after due date. )

SOLUTION
The differential of arc-length along the curve (x,x2) is ds =√

1+4x2 dx and the curve lies between x = 2 and x = 3. If
we rotate the point (x,x2) about the x-axis we obtain a circle
of radius r = x2. The surface area of the resulting surface is

2π

∫ 3

2
rds = 2π

∫ 3

2
x2
√

1+4x2 dx.
Correct Answers:

• C

Problem 4.
8. (5 points) local/rmb-problems/e3/center-of-mass-num.pg

Three equal masses are placed at the points (−4,−3),
(4,−3,), and (0,3). Find the coordinates (x̄, ȳ) of the center
of mass.
x̄ = , ȳ = .

Exact answers are preferred. Your answer should be correctly
rounded to three decimal places, or more accurate.
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Solution: ( Instructor solution preview: show the student
solution after due date. )

SOLUTION
If m is the mass, then total mass M = 3m. The moment about

the y-axis is My =−4m+4m+0m = 0.
The moment about the x-axis is Mx = 3m+2 · (−3)m =−3m.
Thus we have the center of mass is (x̄, ȳ) = (My/M,Mx/M) =
(0,−1).

Correct Answers:

• 0
• -1

Problem 5.
4. (5 points) local/rmb-problems/e3/washers-2-mc.pg

Let T be the triangle that is enclosed by the lines with equa-
tions y = x, y = 2x−1 and x = 3. We rotate the triangle T about
the x-axis to obtain a solid of rotation S. Which of the following
integrals computes the volume of the solid S?

• A. π

∫ 3

1
((2x−1)2−32)dx

• B. π

∫ 3

1
(32− x2)dx

• C. π

∫ 3

1
((2x−1)2− x2)dx

• D. π

∫ 3

1
(x−1)2 dx

• E. π

∫ 5

1
((2x−1)2− x2)dx

Solution: ( Instructor solution preview: show the student
solution after due date. )

SOLUTION
We solve 2x−1 = x to find that the lines y = 2x−1 and y = x

intersect at x = 1. Thus the triangle T will lie between x = 1
and x = 3. The line y = 2x− 1 lies above the line y = x for
1≤ x ≤ 3. If we intersect the solid of revolution S with a plane
which passes through x and is perpendicular to the x-axis, we
obtain a washer with inner radius x and outer radius 2x−1. The
area of this washer is A(x) = π((2x−1)2− x2). Integrating, we
find the volume is

π

∫ 3

1
((2x−1)2− x2)dx.

Correct Answers:

• C

Problem 6.
2. (5 points) local/rmb-problems/e3/vol-slice-num.pg

A solid lies between x = 2 and x = 5. The cross-section at x
is a circle with radius r = 7x2. Find the volume of the solid.
The volume is

Exact answers are preferred. Your answer should be correctly
rounded to three decimal places, or more accurate.

Solution: ( Instructor solution preview: show the student
solution after due date. )

SOLUTION
The area of the cross-section at x is A(x) = πr2 = π72x4. The

volume is
∫ 5

2
A(x)dx. Evaluate this integral gives the volume as

π72(55/5−25/5).

Evaluating this as a decimal gives the volume as approximately
95226.1.

Correct Answers:

• pi*7ˆ2*(5ˆ5/5-2ˆ5/5)

Problem 7.
7. (5 points) local/rmb-problems/e3/moment-mc.pg

Which of the following integrals represents the y-moment My
of a thin plate that covers the region enclosed by the graphs
f (x) = x2−4x+6 and g(x) = x+2? The density of the plate is
ρ = 3.

• A. My =
∫ 4

1
(−x2 +5x−4)dx

• B. My = 3
∫ 4

1
x(−x2 +5x−4)dx

• C. My = 3
∫ 4

1
(−x2 +5x−4)dx

• D. My =
3
2

∫ 4

1
((2+ x)2− (x2−4x+6)2)dx

• E. My = 3
∫ 4

1
x(−x2 +3x−8)dx

Solution: ( Instructor solution preview: show the student
solution after due date. )

SOLUTION
Solving the equation x+2 = x2−4x+6, we find the graphs

intersect at x = 1 and x = 4. The function x+ 2 is larger than
x2−4x+6 in this interval.

If we take a thin strip of the plate at x with width dx, the strip
is x units from the y-axis and has height (x+2)−(x2−4x+6) =
−x2 + 5x− 4. The area is (−x2 + 5x− 4)dx and we multiply
this area by the density to obtain the mass. Next, multiplying
by the distance to the y-axis gives that the moment of this strip
is 3x(−x2 + 5x− 4)dx. Integrating this expression from 1 to 4
gives

My = 3
∫ 4

1
x(−x2 +5x−4)dx.

Correct Answers:

• B
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Problem 8.
1. (5 points) local/rmb-problems/e3/average-num.pg

Find the average value of the function sec2(x) on the interval
[−π/6,π/4].
The average value is

Exact answers are preferred. Your answer should be cor-
rectly rounded to three decimal places, or more accurate.

Solution: ( Instructor solution preview: show the student
solution after due date. )

SOLUTION
Since the anti-derivative of sec2(x) is tan(x), we have∫

π/4

−π/6
sec2(x)dx = tan(x)|π/4

x=−π/6 = tan(π/4)− tan(−π/6).

To find the average value we need to divide by the length of the
interval π/4+π/6 to find the answer

tan(π/4)− tan(−π/6)
π/4+π/6

Evaluating this expression as a decimal gives an answer of ap-
proximately 1.20501.

Correct Answers:

• [tan(pi/4)-tan(-pi/6)]/(pi/6+pi/4)
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