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MATII 250 Student Number:
Midterm Exam 11 Instructor:
November 07, 2005 Section:

This exam has 12 questions for a total of 100 points. There are 4 partial credit questions.
In order to obtain full credit for partial credit problems, all work must be shown.
Credit will not be given for an answer not supported by work.

THE USE OF CALCULATORS or ANY OTHER ELECTRONIC DEVICES IS
NOT PERMITTED IN THIS EXAMINATION.

At the end of the examination, the booklet will be collected.

Do not write in this box.
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MATH 250 Fall 2005 Exam 11

1. (5 points) Which of the following pairs of functions is linearly dependent?

(a) [(1) = cos 2t g(t) = sin2¢;
(b) J(t) = ¢, g(t) = e,

./m = cos . o) =sin(t-3)z= = us(t)
(d) f()y =1 g(t) = 2t.

2. (b points) Suppose y; and y are two solutions of the second order linear differential
equation
Ly + 3y + (2sinl)y = 0.

What is their Wronskian Wy, 4,)(1) as a function of time if Wy, ya)(1) = 27
(o) Wy g (1) =207

(b)Y Wiyiy)l) =2¢7"
((‘) ”'(!/1-!/2)(0 =

() W) () =20,
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MATH 250 Fall 2005 Exam 11
3. (5 points) Consider the following initial value problem describing a mechanical system:
2" +8y =0, y(0)=0m, ¢'(0)=06m/s.

What is the amplitude of the resulting oscillation?

(a) 2 meters; &\A/\/\ MW Sy\‘\be L [LX Q"c{ Q\AB

(b) } 3 meters:

\ ,
(¢) 4 meters: \6 -+ LL\a — O C =+ 2 u
/ \ )'2

(d) 6 meters.
\6 = N %%%3 S S b*}
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points) Let y(4) be a solution to the differential equation
1 7
y oAy + 4y = 0.
Which one of the following statements concerning lim y(1) is true?

{00

(a) Sometimes y(f) — 0 and sometimes y(i) — oo depending on the initial conditions
y(1) satisfies.

@Fur any solution y(¢), the limit is always zero.
(¢) The limit does not exist because y(1) oscillates.

(d) The limit is never zero for any solution y(t).
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MATII 250 Fall 2005 Exam 11

5. (5 points) Which one of the [ollowing describes the general solution to the differential
equation

9y” — 12y +dy = 2¢3" ?

C'. Cy and A below are constants. WW\L& W_Aq&}, P

(a) /*C(3 +p>/f$ + Aedt;

W \ _
(b) Y= (‘11(’%’ + (72/(%§t -+ Af,(%[l q \Q - \'l ﬁ -+ L\ % ~
@UZCI(Q‘;’#—CEL@@ +/\/,3()§’; (‘/\/\MQ(/%&’\\SNQ %q*tw

| — ("’ )%t 7( f%{ # ,’%’.
(d) y = Cred’ 4+ Caed’ + Ale A T =\ 4
Corholar o duction O v =(ur-aan
A T
2.1 ‘ -
_ 2 3 29
N=pro e
— \2~ 2
2-4 3

£y
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G. (5 points) Consider the system of forced vibrations 27¢” + hy = dcos(1/3). For what
value of A will the system undergo resonance?

DX \(\G%wai SK(, — ’Q e
(’M %ﬁl %afbhm \g mém Sconm LHQ
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4= N %(Tﬂg% B Q& %)
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MATH 250 Fall 2005 Exam 11

7. (5 points) Find a suitable form of a particular solution of

Aol Ay, Ay, and Ay below are constants.

Yy’ 4y =2 + cost + 2t

(a) Y (1) = Aje™" + Ay cost + Ayl

(b) Y(I) = Aje "+ Aysint + Aycost + Ayl + As,
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8. {5 points) Consider the differential equation

Ay + 4y + ey =0.

Find the value of ¢ so that the function

y(l) = Cre 2 + Cule &3

where ¢ and CYy are constants, is a solution of this cquation.

()

Le*x e+ =0

€= U,\o\xc(ol-u (s &\& QJ}MO\ low

)

= \(‘\‘1‘:

o 1
c=-7 \1 \— C
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MATII 250 Fall 2005 Exam II

9. (15 points) Consider the following differential equation
'+ (1 =200+l —-1y=0. t>0.

{a) (2 points) Verify that y;(f) = ¢' is a solution to the given equation.

Y&+ L\Azﬂej‘wc- (L-) e = efv,éc\—?ﬂwc&-\x:o‘

() (10 points) Find a sccond linearly independent solution y» (1) to the given equation.
Explain why the given function y; (1) and obtained [unction y,(t) arc linearly in-
dependent.

Skowdowrdt  Sorim - ka Q"‘ ’7—\“ (- ——-}

ool Cor a salu New  tu A Socwa

(¢) (3 pomts) What is the general solution of the given equation?

K\TQG/ A\QG\(-E\ALQ:\ Ae, “+ &QM‘QQ/ E
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10. (15 points) Use the method of undetermined coefficients to find the general solution of
the following differential equation
'y =2y = 2le".

U'\Ov(. —6,%.: €1+(_2 -0 J c — =\ 1&\ + 4.

Y2 2 =

ﬁ

&+ zazwsv—\— (peast)| &
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11. (20 points) A mass of m = 2 kg is suspended by a spring with spring constant k& N/m
The system is immersed in a fluid with damping constant ~ kg/sec

In absence of
external force, the dillerential equation for this system is

mu” 4 ~vu' + ku =
here w(l) is the displacement of the mass from the equilibrium position at time ¢
Assume that g. the acceleration due to gravity, is 10 m/sec?

(a) (3 points) Suppose the mass of 2 kg stretches the spring 40 cm.

_ _ 2.\ _
K="= . = 50

(b) (3 points) For what value(s) of ~ will the system be eritically damped’

@Z-—Aw\kto

What is &7

R 4

S
) Periticakl = LAk ’—‘QA 250 = 2_0]

(¢) (10 points) Determine the position of the mass il the mass is released from the

cquilibrinm position with an upward velocity of 1 m/sec and the damping constant
v = 16 kg/scc.

o
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(d) (1 points) Find the quasi-period and quasi-frequency of this motion.
QMQ%\. - &%WC"\ 6
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12. (10 points) Use the definition to find the Laplace transform of the function

Jt)=1-2

o= @Ux%@c\} (5) = XO:W\ < at =
iu-zye‘f“m = RMQHW Mrg

Qo\/(“-lc’S
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r=0
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£ =0
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