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MATH 33B Midterm 2 " Nov. 14, 2018

STUDENT NAME:

STUDENT ID NUMB

Directions

Answer each question in the space provided. Please write clearly and legibly. Show
all of your work—your work must both justify and clearly identify your final answer.
No books, notes or calculators are allowed.

For instructor use only
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1. (a) [5 pts] Draw equilibrium solutions, and the general shape of solutions between them, for
the autonomous differential equation
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(b) [5 pts] Describe the stability of all equilibrium points for the differential equation above.

There should be some special cases, and then some statements that hold for entire families 4
of equilibrium points. L o T , \
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2. (a) [8 pts] F.ind the.equatic’ms of motion (ie solve the initial value problem) for a mass ot2kg - 7
on a sprmg having spring constant 72kg/ s? in a liquid with damping constant ny N At ,
assuming that the mass has a starting position of 1m and velocity of 2m/s at time ¢ = 0. C )
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(b) 2 pts] How fast is the spring moving at time ¢ = 17
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3. [10 pts] Find the(general soluti@,\to the differential equation
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(You will need the formula [ sectdt = In|sect + tant|)
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4. [10 pts| Suppose th@’ and Yy, are two solutions to the second order homogeneous diffezential
equation

y" +p(t)y +4q(t)y = 0.
Prove that the Wronskian of Y1 and o, denoted W (t), satisfies its own differential equation

W'(t) = p(t)W (2).

(You cannot use the formula W (t) = W (tp)e/ P)% in this problem - in fact this problem is a
part of the proof of that formula) Hint: Differentiate the standard formula for W, and use the

fact that both y; and yo satisfy the homogeneous equation to make a substitution for the second
derivatives 1n your erpression
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