
MAT 137 (Calculus II) Prof. Swift
Exam 2, on WeBWorK sets 8-13, will be on

Thursday, March 13 or Friday, March 14, 2014

Thursday’s exam will be in the usual room at the usual time of day. You do not
need to notify me if you are taking the exam early; I will ask for a show of hands on
Wednesday.

No notes are allowed. No scientific or graphing calculators are allowed.
All problems have equal weight.
The exam will begin and end promptly.

Here is a sample exam. Disclaimer: This sample exam shows the format and style of
the exam, not the content. Any topics covered in class might be on your exam.

1. The base of a solid is the triangle in the x-y plane with vertices (0, 0), (1, 2), and
(0, 2). The cross-sections of the solid perpendicular to the y-axis are squares. Find
the volume of the solid.

2. A cone with height H and radius R is obtained when the region shown is rotated
about the x-axis. Find the volume of the cone. Get an integral expression for the
volume, and evaluate the integral to reproduce the famous formula V = 1

3
πR2H.

Show your work.
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3. Find the volume of the solid obtained when the region bounded by y = 3x2(1−x)
and the x-axis is rotated about the y-axis. Get an expression for the volume, but do
not evaluate the integral.
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4. (a) Find the length of the curve y = 1
3
x3 with 0 ≤ x ≤ 1. Get an expression for

the length, but do not evaluate the integral.



(b) Find the area of the surface obtained if the curve in part(a) is rotated about the
x-axis. Get an expression for the surface area, then evaluate the integral.

5. The front of a dam has the shape of the region enclosed by y = x2/50 and y = 200,
where x and y are measured in feet. (See figure). Get an integral for the force of the
water on the dam, in pounds. Do not evaluate the integral. Note: The water pressure
is P = ρgd, where d is the depth and ρg = 62 pounds per cubic foot.
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6. This is the slope field for a differential equation of the form
dy

dx
= f(x, y).
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(a) Sketch the solution of this DE with the initial condition y(0) = 1.

(b) Do two steps of Euler’s method for
dy

dx
= 2x − y, with the initial condition

y(0) = 2. Use a step size of h = 1/2.

7. (a) Solve the differential equation using separation of variables.

dy

dx
= 2xy2, y(0) = 1

(b) What is the interval on which the solution is defined?

(c) Sketch the solution in the x-y plane.


