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Elair.ration orrt of 100. Onl-l'a.dmissible caicuiato:s are iiiiowed.
Tinre allotted: Three hours.

1. (15) (a) Fiu<l the general solntion ofthe difielential equation

,tu _ (2u+s\2dr \ .r + 5/
You mrq' icave tire solulion in iurplicii fornr.
(b) Solr.e the irritial raiue problern

clV _n'--= - u
d.t

!! : -o.oszrr2

a.

anci after the deplo-vruent of chute ltr':

5. (10) Fiud the gr:neral soiutiott of rire iblio*'ing clift'erential
t errni.n,ed co efji.ci, et r.ts.

(ai u" * 6y' + iju : "^in3.r
(\i1 t/' .* 103r' - Z'itu - e'

ral\ec.hago5l
@t^ot-*-

as h v\ n2..pto@

:=\ rl'g
-=r) ,E * lJ : e" , lt(I) :2

(i0) Irincl the gencral so:ution iex1.'licit or iurpiicit) of the ecluatiol

(g2cos r -3t:2rfzi) tlr-r(2y siur-ril+ln Iildtt:0.

(10) Fiud ihtr gcneral solution of thc ecluati<-ru usirrg an apprcll.rriate substittttion:

may leav6, ihe solution iu iurplicir forrn.
----71T10) Ttre Space Siructje lands in Kennedv Space Center. The spaceclaJt touches dou'n at f = 0

Q''"^. rvith a vclocitl' of 140-mfuc. Tire spaceclaft chute is deployed at t = 4 sec. Betnreen touch dorvn
c,.}{-t.f arrd clcployuerit, of chute (0 < t < 4). the velocit.v of the spacccraft I1(t) (iu ru/sec) is goverrred

' b)',

lulemo.jz<

Deterrriue q'heri thc spacecraft r,'elocitJ: reacires 20 m/sec

equations using the method of unde-
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6. i10) Fiucl tite gcuelai sr.iiutio:r of tirt: cliilerelrt'ial equation

2x2 yt' + 5111' *1! : :u2 - r :l

l, u-u:r'i or,1o: :! ::T:::"::*
7. (12) Soirre t,irc following sysr,cm of diilerentiai equatious b1'trul'uretbod 1'ou wisir (sy'stema.tic

ciitliuari,.-r1, rrlcletelrlipr:cl t,<lefficirruts, r'aliatiori of paraltteters, or iiagoualizatiorr).

M o*nv 2r+39-e2t

-r-2y+ezl

S. (iil Filci the power scrics sglutinn about the oldiuarl'pt-rini r:0 for the irritial value proliiern

--,ti, f'); 
^ -./n\ t ^,lrn\ 

J

' --tl 
'u"-3ra'-u:0. y(0) :1,r7'(ti1 :g' Y"tCVtXn'

^=oIt srrffices tc.r givt: only the ('oLlslaltt tcrm ancl tilose of x. 12 antcl i;3.

g. (l2)GiventheLR.C-cilcuitwitir.L - ! L,,,,ri.r,.R = l0ohrns, C: fr turoar. audE(t) :50cosf
volts. the ch.r,rge g(i) satisfies the linenr second ot'clel ordina,ry diflereutial equation

, d'q _ n dQ ,1 ..t_ .,,*,L d|)- 
-? n ;tt = d q : t'\T )'

(a) Firrcl the chaulge ((l) if q(0) : 100 couiourbs aud g'(0) : 0 atuperes.

(b) Identifv in q(l) the transient teruu and. respectiveiy'. the steadl' state ter*Dls. Is the cilcuit
overdaur;recl, underdamp ed, or cliticall.r' danrped?
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Figurcr 1: Probleur t.



Midterm Exam II ENGR 213
Applied Ordinary Differential Equations

Fall 2010 November 22,2OIO Time allowed: th 30min

Name ID

Note: This is a closed-book examination. Only calculators approved by department
are allowed. Please fill your name and student ID in the space provided above, and
return the question paper with your examination booklet(s).

110 points] Problem 1.
Given equation

y(n) + y" :0,
verify that the functions

At(r) : I, Az(r) : r, AB(r): cos r: A4r) : sine
form a fundamental set of the solutions on interval (-*, -). If so, write the
general solution of the given equation.

[10 points] Problem 2.
Solve the following initial-value problem

y" + 4A:3sin (2*),, y(0) : t, gr'(0) :0.
[10 points] Problem 3.
Solve the differential equation

a"-2y'+y:t.fr
[10 points] Problem 4.
Solve the following boundary-value problem

a" (e' + 1) + a' : o, 9(0) : o, a'(2) : t.

See reverse side ---+



[10 points] Problem 5.
Given the equation of free undamped motion

* *86r : o, r(o) - 4, r'(o) - -18,&L-

find the amplitude and the phase angle of free vibrations.

[5 points] Bonus question
Find the general solution of the following nonlinear differential equation

y3y" : !.



Midterm Exam I ENGR 213
Applied Ordinary Differential Equations

Fall 2010 October 25,2O'J'O Time allowed: th 15min

[10 points] Problem 1-.

For each of the foilowing first-order differential equations, state whether it is

separabie, linear, homogeneous, or none of the above. You do not need to
explain your answer.

Each equation may correspond to more than one listed type (in which case

you must iist all types) or none of them

(a) sin r .a'* tan r'a - e' :0;
@ \E + rd,r - rada;

(")y':y2-h;
(d) (a' - 2rs)dr * r2dy : g'

[10 points] Problem 2.

Find the general solution of the first-order linear differential equation

ra' - 29 -- 2ra.

Problem 3.

Given the differential equation

0 + a2 sin (2r))d r * 2y sinz (r)dv - o.

(") [s points] verify that this is an exact differentiai equation.

(b) i5 points] Solve the equation leaving the general solution in implicit form.

See reverse side --t

(^l 4y- - ra\") da - A2+4'



Problem 4.
The half-life of cesium-l.37 is 30 years. A sa,rnple originally has a mass of 100mg.

(u) [S points] Find the mass of cesium-137 that remains after t yea,rs, if the
rate of disintegration is proportional to the amount remaining.

(b) [5 points] After how long will only Lmg remain?

[5 points] Bonus question.
Given complex number z : 8 + 8\fgi. Find, fi.



ENGR 213
APPLIED ORDINARY DIFFERENTIAL EQUATIONS

Midterm Exaniination II (FA) Monday March 26,2012

Please attempt all problems (1-3). They have equal value'
Ivlaterials allowed: non-programmable calculators'

Problem 1
(1) Determine a second solution y2 to the differential equation:

nf#+a#*u:0, ,>o

knowing that 3r1 : t-i is a solution'
(2) Show that the two solutions !1 and !2 arc linearly independent.

Problem 2
Solve the following differential equation:

A" + 5a' * 6Y = 4xe-2' + e-2'

Problem 3
Solve the following clifferential 6quation:

,'a" -3xy' +r}y : 4*3r, t > 0



Midterm Exam I ENGR 213
Applied Ordinary Differential Equations

Fall 2010 October 25,,2OL0 Time allowed: I-h l5rnin

[10 points] Problem 1.

For each of the following fi.rst-order
separable, linear, homogeneous, or
explain your-answer-. - *- *-

Each equation may correspond to more than one listed type (in which case
you must list ail types) or none of them

(4 #: (r - 1)(r + 1);

(.)
(d)

(.)

(b) y' - ytpL,;
fl: s'[-r2;

[10 points] Problem 2.

Find the general solution of the fi.rst-order linear differential equation

a'+2a: e2''

Problem 3.

Given the differential equation

(r/* +Yrlo" + (y' +Ln(2r))du : o, r > o.

(u) [5 points] verify that this is an exact differential equation.

(b) t5 points] Solve the equation ieaving the general solution in irnplicit form.

See reverse side --t

differential equations, state whether it is
none of the above. You do not need to

r*3y - ny' :0;
,#:@4



Problem 4.
Suppose that ,4(t) (with t in months), the fish population in a lake contaminated
by chemicals, satisfies the differential equation

da- LE: -kA(t)' lc > o'

(") [S points] Find the general solution of this differential equation.

(b) [5 points] Suppose today there are 500 fish in the-lakerand-we-know-that -

in month there will be 400 fish in the lake. How many fish will be there L

year?

[10 points] Problem 5.

Given complex number z : B + S\fri. Find fi.



ENGR 2L3/2 X
APPLIED ORDINARY DIFFERENTIAT EQUATIONS
Midterrn Test I February L3,20L2 Prof. Nlariana Flank

SHARP EL-531 or CASIO FX-300N{S calculators allowed, but no other ma-
terials.

Duration of the test: t hour, 15 niuutes.

Problem 1.

Solve the following differential equations:

(a) rg' + A : y2, aG) :2

(b) cos(r + y)d.r * (rr' * 2'y * cos(r + y)) du : 0

(") (x+a +L)dr: (r * a -L)da

Problem 2.

A beaker of water initially at 500 C is placed to cool in a large bath of
water. If in 10 mirnrtes, the beaker cools to 300 C and in another 10 minutes
to to 200 C, find the temperatrre of the bath of water. Assuming the bath is
large and its the temperature stays approximately constant during this tirne.



to accompany Stewart's Calculus
Integration Formulas

Basic Formulas
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