Math 256, Winter 2014 NAME (print) KEY

Scarborough
Exam 2
KEY NAME (sign)
Student Number
Class Time (Circle One) 9:00 (section 050) 1:00 (section 020)
Recitation Instructor (Circle One) Thomas Morrill Dwight Holland

Recitation Time (Circle One) 8:00 9:00 10:00 11:00 1:00 2:00 3:00 4:00
This exam is closed book. Calculators and notes are not allowed.

This exam has 10 pages with 14 problems. You should scan all the problems before you begin the test
so you can plan out your time. The time limit on this exam is 1 hour 20 minutes. Remember multiple
choice does not necessarily mean quick answer.

Please record your answers to problems 1 through 11 on the provided Scantron sheet using a #2 pencil.
Do all work on the exam sheet. No scratch paper is allowed. Also record your answer on these pages by
circling the answer. The answer on your Scantron sheet is "your final answer!"

Problem 1 is worth 10 points
Problems 2 — 11 are worth 6 points each.
Problems 12,13, and 14 are worth 10 points each.

Total possible points (10)(1)+(6)(10)+(3)(10)=100 points

1. Ihave properly put and bubbled my name and student number on the Scantron form.
I have legibly printed and signed my name in the proper spaces above.
I have legibly printed my student number. in the proper space above.
I have circled my class, recitation instructor, and recitation time above.
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MAKE SURE YOU ANSWERED PROBLEM 1 from page 1

2.  Find the general solution to y”—4y +4y=0.

(A) y=Ae” +Be” (B) y=Ae™ +Bte™

@ y = Ae* + Bte® (D) y=e?"[Acos(2t)+ Bsin(21)]

(E) y=e""[Acos(41)+ Bsin(41)]

3. Which of the following is a particular solution to y” —2y’+ y = 4sint

(A) y,=2sint y, =2cost

(C) y,=2cost+4sint (D) y,=2cost+2sint

(E) y,=4cost—2sint
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4. Find a particular solution to y” + 3y’ —4y=¢"
_ 1, B _ I, C _ 2t
Yy =gl (B) V=€ (C) Yy =3¢
1 2t 2t
(D) y, = (E) y,=te
5. Find a particular solutionto  y”"+2y —y=6

(A) O (B) 3 (C) 6 -6 (E) -3
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6. Two solutions to y”+ p(t)y’+¢q(t)y=0 are y, =t and y, =t where p(t) and gq(t) are

continuous on (0,00) . Find a particular solution to y” + p(¢)y" +q(t)y=t

1, _13
(A) y,,—gt (B) y,,—zt

1, 1
(C) y,,=5t (D) y,==tn()

1
@ 2y =5t I

7.  For what value of A is the system described by y”+24y"+9y=0 critically damped?

3
(A) 0 () 2 (C) % 3

(E) 9
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8. For what value of & does the system described by the differential equation y”+16y = 3cos(kt)
exhibit resonance?

(A) 16 4 (C) 3 (D) 2

(E) O

9. Determine the best form for y, if the method of undetermined coefficients is to be used to solve

the following differential equation. (Best means that all essential terms that are needed for the method are
present and that there are no extra terms)

”

vy’ +y” =t +sint

A3 . aLS .
(A) y,=Ar +Bsint (B) y,=Ar +Bsint

(C) y,=Ar +Bcost+Csint y, = A’ + Bt* + Ct’ + Di* + Ecost + Fsint

(E) y,=AC+Bt*+Ct’+Dt* +Et+ F+G t cost+H 1 sint
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10.  Find the value of T'(5) .

(A) = (B) 4 (C) 5 24

(E) 70

11.  Recall that the Laplace transform of a function f is defined as L(f(z))= J: f(e"dt .

0, 0<5r<«l1 .
f(t)—{ L 1<t<o Find L(f(1)) .

0, 0<s<l

(A) L(f(n)= l, 1gs<oo’s>0
S
0, 0<s«1

(B) L(f()= e—s, 1sS<oo’S>0
S

@ L(f<t>)=e—:, >0

(D) L(f@®)=e", s>0

(E) L(f(t)) does not exist.
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For problems 12, 13, and 14, for full credit show all work.
Grading will be based on correctness, completeness, neatness, style and organization.

Place your final answer in the provided rectangle.

If your final answer is not in the rectangle you will not receive full credit.

6
12. Onesolutionto y”——y +¢q(t)y=0 is y, =t where ¢(¢) is continuous on (0,00) . Find a
t

second linearly independent solution. HINT: The needed formula is on your formula sheet.

’”7” ’ ’ 2 6

Vo=uy, yu'+Qy+pyu =0, y=t, P:—7
) 6
t‘u”+(4t——t2ju'20

t
2 » ’ ” 2 ’
t‘u”"-2tu"'=0 = u”"—-—u"=0

t

Let w=u" = w' =u”"

2 w2
w-"w=0 = —== = Injw|=2Il{=In* = w=¢>
t w t
u =t
1
u=—t’
3

15, 15
L =uy, =11 = =1
b Vi 3 3

Since any constant times a solution is a solution take

Y2:t5
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13. Find the general solution to y”+y = sec’(t)

First solve the homogeneous equation y”+y=0
The characteristic equation is m”> +1=0 = m=1=i

Take y, =cos(¢) and y, =sin(t)

=cos’(t)+sin’(¢) = cos’(2t) +sin*(21) =1

W:‘ CO.S(t) sin(?)
—sin(r) 2cos(t)

5 0 sin(?)
sec™(t) 1 cos(t) ‘ ;
u = = sin(f)sec’(t) = sz(t) = u, =—sec(t)
1 cos“ (1)
sec?(f) CO.S(t) 0
—sin(z) 1
u, = ’ =sec’(f)cos(t)=sec(t) = u, = ln|sec(t)+ tan(t)\

y, =y, +u,y, =—sec(t)cos(t)+In|sec(r) + tan(z)|sin(r)

y,=-1+ sin(t)ln|sec(t) + tan(t)|

y=Acos(t)+ Bsin(¢)—1+ sin(t)ln\sec(t) + tan(t)\

y = Acos(t)+ Bsin(t)— 1+ sin(t) In|sec(r) + tan(z)|
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14. Find the solution to the initial value problem
d’y _dy _
——-5—+6y=12¢", 0)=0, y(0)=0
o % ¥(0) y'(0)

First we need the homogeneous solution:
m -5m+6=0 = (m-2)(m-3)=0 = m=2,3
y, = Ae’ + Be™

Next we need a particular solution:

y,= Ce™’
y, ==Ce"
y;/ — Ce—t

y’'=5y"+6y=Ce”" — 5(—Ce"’)+ 6Ce™ =12¢™"
12C=12 = C=1

y,=e

The general solution is  y= Ae” + Be” +¢”

Now we need to solve for the unknown constants.

v(0)=A+B+1=0
y'(0)=2A+3B-1=0
2A+2B=-2

2A+3B=1 =>B=3 = A=-4

y=—4e* +3e” +e'

y=—4e" +3e”" +e’




