
SYDE 112, Spring 2012, Assignment 5
Due date: Tuesday, June 12 at noon

Improper integrals, volumes of revolution

Submission instructions: Clearly write your full name and ID number on
the first page. To avoid marking and handling difficulties, please staple all
submitted pages together and answer the questions in the order they appear
on the assignment.

Academic integrity: Students are encouraged to collaborate on assign-
ment problems but must write up their assignments independently. Copy-
ing is strictly forbidden!

Suggested problems:

Section 6.6, 1− 26
Section 7.1, 1, 3, 5− 10, 13− 18

Problems for submission:

1. Evaluate the following improper integrals:

(a)

∫ 1

0

1
3
√

1− x
dx

(b)

∫ ∞
0

e−2x sin(3x) dx

(c)

∫ ∞
1

1

x lnx
dx

(d)

∫ ∞
−∞

1

1 + x2
dx

2. Evaluate the following integral:∫ π/4

0

cos(t)t− sin(t)

t2
dt.

(Hint: Find a function which gives this by the quotient rule!)



3. Find the volume of the solid produced by the region bound by y = x2

and y =
√
x in the first quadrant rotated around the x-axis. Determine

this volume using both the “washer” and “shell” methods.

4. Find the volume of the solid produced by the region bound by y = x2

and y = (1/2)x2+2 rotated about the y-axis. You may use any method
you like.

5. Consider a spherical fishbowl with a radius of 10 cm. The top of the
fishbowl is cut-off at a height of 15 cm to allow the bowl to be filled.
Find the amount of water it would take to fill the fishbowl to the top.

6. (Section 7.1, Question 15) A cylindrical hole of radius a is bored
through a solid right-circular cone of height h and base radius b > a.
If the axis of the hole lies along that of the cone, find the volume of
the remaining part of the cone.


