MATH. 20D, MIDTERM 2

You have 45 minutes for this exam. Please write legibly and show all
working. No calculators are allowed. Write your name, ID number and
your TA’s name below.

Name:
ID Number:

TA’s name:

(1) (30 points) Consider the initial value problem, where b is a constant:
y' =+ (b—1y=0, y(0)=0, y(0)=1.

(a) Solve the above initial value problem, taking care to consider possibly
different cases according to the value of b.

Hint: note that b2 — 4b+4 = (b— 2)2. Also, recall the formula for solving a
quadratic equation z2 + bz + ¢ = 0:

. b+ /b —4c
-—
(b) Suppose now that b = 2, but the initial conditions are replaced by
y(0)=ca and %'(0)=1

Find the solution to the initial value problem in this case. Describe how the
solution behave as t — oo, taking care to distinguish the different possibili-
ties for different values of a.
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2 MATH. 20D, MIDTERM 2

(2) (30 points) Find the general solution to the following non-homogeneous
equation:

v -2 + 2 =g(t). —H/
when

(a) g(t) = t.
(b) g(t) = 4cos(2t).
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(3) (30 points) Consider the differential equation
2?y" — 3zy’ + 4y =0
(a) (5 points) Show that yi(z) = z? is a solution.

(b) (10 points) Suppose that yo(x) is another solution which satisfies y2(1) =
0 and 4(1) = 1. Find the Wronskian W (y1,32)(x) as a function of .

(c) (3 points) Does the Wronskian you found in (c) vanish somewhere? If
so, how do you reconcile that with the fact that the Wronskian of two
solutions of a given 2nd order linear ODE is either identically zero or nowhere
vanishing?

(d) (12 points) Find a second solution of the given ODE.
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