Math 204: Differential Equations
Midterm Exam (A)

Sprint, 2019

SL[ ploxs

NAME:
SECTION (check one box) : Section 1 (Inci 13:00)
Section 2 (Kocyigit 13:00)
Section 3 (Kocyigit 14:30)
Instructions:
1. Wait for signal to begin.

6.

Write your name in the space provided, and check one box to indicate which section of
the course you belong to.

Please turn off cell phones or other electronic devices which may be disruptive.

Unless otherwise stated, you must justify your solutions to receive full credit. Work that
is illegible may not be graded. Work that is scratched out will not be graded.

It is fine to leave your answer in a form such as In(.02) or v/239 or (385)(13%). However, if an
F . . op D} o p . A

expression can be casily simplified (such as ™02 or cos(m) or (3 — 2)), you should simplify

it.

This exam is closed book. You may not use notes, or other external resource. You may

use calculators.
It is a violation of the honor code to give or receive help on this exam.

In True/False questions circle true, false or if you think the given information is not sufficient
1 8

for a conclusion then write N/A and explain. Unless the question states “No explanation

needed” you should explain your answer in order to get credit.

If you use a theorem you should check (and write clearly) whether the conditions of the

theorem hold.
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1. Consider the differential equations for y(x)
Ly =0 (1)

Lly] = Jf(z) (2

where I is a second order linear differential operator and assume all coefficients of L and f
are differentiable functions.

Circle true or false for each statement. (No explanation needed. )

4(){' [T /@ If y, is a solution of (2) then Cy, solves (2).
m @)/ F] Ify, is asolution of (2) and yj is a solution to (1) then y, + Cyn  solves (2).
T)/ F] If y and yp are solutions of (2) then y; — yz solves (1).
[T /@ If y, and ys are solutions of (2) then y, + Cy, solves (1) for any constant C'.

@/ F] There exists a constant solution of 7' = y(z —y)

2.  Given the below 3 equations
t2 +2y+e =0 (1)

3y +4y+5t=0 (2)
(1+2)y+(1-€)(1+")=0 (3)

Circle true or false. (No explanation needed, DE stands for differential equation)
'{tp‘k’ @/ F | DE (1) is exact @/ F ] DE (1) is linear [T /@ DE (1) is separable
6#(}’\ DE (2) is exact iO/ F | DE (2) is linear [T @ DE (2) is separable

[T /@ DE (3) isexact [T /@DE (3) is linear /)/ F ] DE (3) is separable
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3. (a) Find the general solution of
yl/+3yl+2yzo

: - 2
Answer: \.,“,) = cé€ 2 CZ @2

clha. egn . T4 «2 =0 C, = =2

i . -2k
Q\— ond 62 e Sf)k/\-

(b) Solve the IVP
y' 43y +2y = 5e ¥, y(0) =2, 4(0)=-8

Answer: \i H>j e‘{ +€—Z+~ 5L e—lt’
. 77
Undokeminak coeff. N = AE &° i
. o G, T BT
e % e s ©
- -
Codidole '\-lf, = Nte / ) . . o L Ak e.fz)r
. 7 C  _1,Ae +ur
Lil = Reé” T2hte b{r”' .
¥ ?c,
Ak =
S bskibutg: L AE ~zae”- "/“‘e *ZM
= 'A;"V .
x Y _cke
.\q ((\,3 — C\@ ~ C—LQ,
Heés 27 7
W™ P = Byl
_3 = ~C\ "ZC/L ’5@
=\ g 4/10
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4. Find general solution of
ty + 2y = 1>

Answer: \1 (\/) — -‘:}L‘ & %q 7 j(:#:o éo'£>o Q)%’ ot)

Fall 2019
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5. Solve the following equation. (You can give an implicit solution).
y o x 2y
Y= o3y
Answer: 2(_}" _‘tzﬁa e ; \17_ =C
2 Z
D s

l\/\v\ =7 T’Mx ~:> C’,\.(s:a,(i’(‘

\\)U = Zxtis~]

5 _ 2. e
Wixg) = 29 % 22 305

lz :j e
)
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w differential equations.

6. Find the general solution of each of the belo

+4y=0, t>0

(a) y' + 4y

@ trbcrll=2
il il ,
2 (’ézx o€ 50\’\'

& ¢

e 2 >0

(b) y' 4y Ay =

@ Vo latton eﬁ Flp’\ﬂ/v\e ,4;6’5 i ) ] ;
I
Uk {:e_u q( ) ( o ) _LOL_ Zﬁéhe%}f&

€ t
' — |~ -2k W= €
6% éztzké"’*j( B~ S -
YRS =
( s y e 1\
ul/ = & - eru« éleu = B ("é“\ —
t’l
Il
==k w-f{ > u=bt

fode ot Le e 5’0[:@5 WM—VJ%MM eqn

< ' Huws e c@s;fv@\}% \1‘9
Ewhj/)._ see bursh r.\qe,y‘(kv\}
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7. y1 (1) = ¢ is a solution of the differential equation
=Dy —ty+y=0 (>1
Find a fundamental solution set. (Hint: There might be a solution in the form u (1)et)

Answer: Z «E/ @k—g

8/ 10
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8. Answer cach.

(a) Find Laplace transform of

[(1)

Answer: (( ’ - e’ting)/_ﬁ

li

1, 0<t<2n7
0, 2n<l <@

, * st &
$#)= (7t - (o%4y + O
o o
,‘(’* 0 -10> [
— S - 3 5 =k et
-5 5 & 5
. g™
S

(b) Laplace transform of sin (at) is 57}z, s > 0 and Laplace transform of cos (at) is 3.5, s >
0. Find a function whose Laplace transform is

9 —5s

—_— >0
52+ 4 9

Answer: —jf 5, (Q&) — & 2k )

1= _ 4 2 & B
., Z sty St

ooy sty o) [
i (% snl2h) 5 <s(2)| :Ziﬁ(s-,(m) _ ¢ [(es0)
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9. Circle true or false. If true then show, if false then explain or give a counter example. if
the statement can’t be concluded from the given information write N/A and explain.

@/ F] If y: and y, are solutions of the equation
y = cos(t*)y +1
and if y; (1o) = y2 (to) at some point ¢y then y; (¢) = ya (¢) for all £.

Explain: »
xplain Sek Y, =4 ) = 9, (42) -
Tl condnen Y (R)= o

Then WP ot
,E, o<

ho> m’l(“—% 59\ N e Q— 9\/\ e CeS ’G ond

oo o el L Qb g, s
Macs WP TLeﬂ}o'C \-fl = lqO ur\‘((iw») ug) for2s

/ F]  There are infinitely many solutions of the equation

Y+ ty + sin(t)y = e

%iﬁ;? Ses thmaugh. origin. .
C-;r\ﬁi&f e wih  aknd Conde  YS)=2 Y'(c) =
s O s wriqoe st sace €,k £ oe cottine
“ L\ E‘OU Seeond ©(de- 'uﬂ\q.glexis\ema fAn v :
. Thos kor eah el boc o @ c{;/dwq! &l

Yooy (o%)@) ;\/({\(‘&ng’\ Q-"‘g\lf\ (A\—-e' ‘T(O) 7:))

(_dbon

@ / F'] There exists a unique function that satisfies the IVP

, cos(t
y =2 gy

on some interval 1 —h <t <1+ h.
Explain: S g =il
\/(; £(k,q) e '“[U‘/d) - +

(,,,o

| s 0d
P L e contiwed et cre

S
| b % Y x (<40« rectes
Tae R= (4 z) 7 010

RS)% .a[l@/\ p\Q:/\S" (’1,9) LS. iex

oo Confinoeo> -
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