Section: Name:

MATH:2560 Engineer Math IV: Differential Equations

MIDTERM ONE EXAMINATION
September 28, 2023

This examination booklet contains 4 problems (with 4th problem consisting of multiple parts) worth a

total of 50 points on 6 sheets of paper including the front cover and a blank page on the back.

Do all of your work in this booklet and show all your computations and clearly indicate your
answers.

No calculators, phones, ipads, smart watches or any other internet accessing devices are allowed during
the exam time. This exam is closed book and notes. Keep your notes, books, electronic devices in your

backpack at ALL times during the exam period.

Problem | Points | Score
1 10
2 10
3 10
4 20

Total 50




1. Consider the differential equation ' = y(y — 3).

la. Draw the phase line and sketch several graphs in the ty-plane of solutions to the differential equation

y' = y(y — 3). Include graphs of the equilibrium solutions as well as trajectories that are above, below,
and in between the equilibrium solutions.
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1b. State the equilibrium solutions and determine their stability.
Y = 0 is an f1ad XQ_ equilibrium solution.
Y= 3 is an wnstable equilibrium solution.
If y(t) is a solution to the initial value problem ' = y(y—3), y(0) = 1, then lim y(¢) = 0

1b. For the initial value problem y' = y(y — 3), y(0) = 1, use Eulers method with a step size

to estimate y(0.2)
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2. Find the general solution for the autonomous equation: @: y(y — 3).
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3. Solve the initial value problem:  ty' +y =sint, y(5)=1. (Solve on '(770) .
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4. Fill in the blank:

a. A 50 gallon tank contains 3 grams of Kryptonite. 8 gallons of water containing 2 grams of Krypotonite
is pumped into the tanke every minute, and 8 gallons of solution is drained from the tank every minute.

Assuming a thorough mixing, setup the initial value problem that describes this process. (Do not

solve!) O) : the amount o krypdonide at ony time t.
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c. Give the form of the particular (nonhomogenous) solution with undetermined coefficients for

y" + 5y + 4y = 2cos(t) ( ( P"[’ %)V A 0’5% or

A st )
Y(t) = Aot 4 B Sint @ (Do not solve!)
-t
d. The general solution for ¢y —y = 0 is Cr e vt Cr € @
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e. The general solution for y” + 9y = 0 is







