APPM 1360 Exam 2 Spring 2026

1. (14 pts) Consider the differential equation

dy 22241
xr— =
dzx ey

,  where x > 1.

Find the particular solution where y(e) = 0.
2. (10 pts) A force of 3 pounds will stretch a spring 1/2 feet beyond its natural length.

(a) How far will an 8-pound force stretch the spring?

(b) How much work does it take to stretch the spring to the distance you found in (a)?

On this problem, you may assume that the force F' required to stretch a string x units beyond its natural
length is given by ' = kx, where k is a constant.

3. (24 pts) Consider the region R in Quadrant 1 bounded by y = sin(x) and y = cos(z) until their first point
of intersection, and the y-axis.

(a) Sketch the region, and label any intercepts and points of intersection.

For the following parts, set up but DO NOT evaluate integrals for the given quantities:

(b) the volume of the solid generated by rotating R around the line y = —1;
(c) the perimeter of the region;

(d) the moment about the x-axis, assuming the region has density p.

4. (28 pts) Consider the region below, bounded by the curves = 3y? — 2, x = y?, and the z-axis.
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(a) Compute the area of the region.

(b) Compute the volume of the solid generated by rotating the region around the line y = 2 using the shell
method.

(c) Consider the portion of the curve 2 = y? which bounds the shaded region. Find the surface area of the

shape formed by rotating the curve segment around the x-axis.

5. (12 pts) Consider the series given by
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(a) Write this series in ) _-notation.
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(b) For which values of a will this series converge? Your answer can use inequalities or interval notation.

(c) Find the sum of the series when a = %
6. (12 pts) Determine whether the following quantities converge or diverge. If something converges, determine
what it converges to. If something diverges, explain why. Note: if you use L’Hépital’s Rule, state where you

used it. Give the name of any other theorems you use.
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(a) the sequence a,, = H(T\L};);
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(b) the sequence b,, = Sm(ﬁ;
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(c) the series Z Cn, which has partial sums given by s,, = 2 <3> :
n=0
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(d) the series Z d,,, where the sequence {d,, } is given by d,, = <2 - ) .
n



