Differential Equations (Math 217) Exam 2 October 19, 2004
This exam contains ten multiple-choice problems worth two points each, five true-false problems
worth one point each, and four problems to be hand-graded worth 25 points altogether, for an
exam total of 50 points.

Part I. Multiple Choice. (2 points each)

For each of the following, choose the letter corresponding to the only correct answer. f

1. 'What is the purpose of the method of reduction of order”

(A) Given a solution y; of a second-order linear homogeneous differential equation, find a
second solution y; of the same differential equation such that the set {y;,y:} is linearly
independent. | ] e N

(B) Given a solution y; of a second-order linear Aomogeneous differential equation, find a
second solution y, of the same differential equation such that the set {y;,y} is linearly
dependent.

(C) Given a solution y; of a second-order linear nonhomogeneous differential equation, find a
second solution y» of the same differential equation such that the set {y;,y2} is linearly
independent.

(D) Given a solution y; of a second-order linear nonhomogeneous differential equation, find a
second solution y» of the same differential equation such that the set {y;,y:} is linearly

dependent.

(E) Given a solution y; of a second-order linear homogeneous differential equation, find a
solution yp of the corresponding norhomogeneous equation

(F) Given a solution y; of a second-order linear nonhomogeneous differential equation, find a
solution y; of the corresponding Aomogeneous equation,

2. Consider the following fourth-order linear homogeneous differential equation with constant
coefficients.

y) —By" +9y" +4y — 12y =0
Find all the roots of the characteristic equation. How many distinct real roots are there? (In

other words, how many roots are there if complex roots are not counted at all, and a real root of
multiplicity k is counted only once, not k times. )
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3. Suppose y; and y; are solutions of a linear nonhomogeneous differential equation, and y- is
a solution of the corresponding homogeneous equation. Then only two of the following are
solutions of the nonhomogeneous equation. Which two are they?

I n+y @ H1+ﬂ9 (OI) y2 — s (IV) —y2 (V) 2y + 5y2
(A) landII |

i i Each asdulion of +he rmhomozentons
(C) Tand IV n be e awm fj/ o

(D) TandV P e MWW

(® I and IIT ) Jﬁaj -

(F) HandIV Jju P E

e Z;?“W i el oy A
(I) IandV ﬂjw‘j,,“

() TWand V
4. Suppose you are using the method of undetermined coefficients to solve the following linear
nonhomogeneous differential equation.

¥y + 9y = t’cos 3t
How many terms are in the correct expression for the form of 31,7
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5.  The method of undetermined coefficients can be used to solve which of the following
differential equations?
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(A) Ionly

(®) monly )
(C) I only

(D) Iand II only

(E) I and III only
(F) II and III only

(G) LI and III
(H) none of these

6. A spring oscillates according to the equation mf—l—"-lﬂ:_"ﬂ where T is measured in feet
and ¢ is measured in seconds. Determine the period and the amplitude of these oscillations.
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(F) 2msec,2ft y P 2, = 7

(G) 3 sec., there is not enough data to determine the amplitude

ﬂH}I m sec., there is not enough data to determine the mnphtud_f:_]
(T) 21 sec., there is not enough data to determine the amplitude
() There are no oscillations.




