
Tips and common corrections

[1] Somecommentsaboutnotation.

(a) Thesymbol“ = ” meansequals, andnothingelse.Pointsareloston testsandquizzes
everysemesterfor usingit inappropriately.

(b) Thesymbol“ ⇒ ” meansimplies. It connectssentencesor logicalstatements;it does
notconnectvaluesor expressions.For instance:

2sin x + 2cosx = 1 ⇒ 2 2cosx + 3 2sin x = 2 + 2sin x .

Thesymbol“ → ” meanstends to, andis usedto denotelimits.

(c) Useof parentheses.To multiply x by − y, we write x(− y) . “x ⋅ − y” or “ x × − y” is
incorrect,evenif youreducethesizeof theminussign,raiseit andstick it veryclose
to y .
Also, x − y and x + (−y) arecorrect.“ x + −y ” is not,evenif youreducethesizeof
theminussign,raiseit andstick it verycloseto y .

Thederivativesignhasprecedenceover theproduct.Therefore,d
dt

f (t)g(t) meansone

thing(namely, g(t) df (t) ⁄ dt ) and d
dt

(f (t)g(t)) meansanother.

(d) Weneverusetheintegralsymbolwithout thedifferentialsymbol. ∫ f (x) is incorrect.

If youareintegratingwith respectto x, youmustwrite ∫ f (x) dx .

(e) The notations dz
dx

, ∂z
∂x

meandifferent things.The first is a total derivative (z is a

functionof x only, possiblythroughintermediatevariables),whereasthesecondis a
partialderivative.

[2] “√ 2x = x ” is wrong,sincex maybenegative.Thecorrectformulais √ 2x = | x | , which is
morecompletethan“√ 2x = ±x”.

[3] Polynomialsareseries,but notall seriesarepolynomials.
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arebonafide infinite series,the secondwritten lessambiguouslythanthe first. The first
occurenceof threedotsin (1) and(2) signify that termsextendup to ordern . Thesecond
occurenceof … in (2) meansthat the seriesdoesnot stopat ordern, makingn simply a
dummyvariable.(For thoseof youwholearnedcomputerprogramming,adummyvariable
is thesameasa localvariable).As yousee,threedotsmakeabig difference.

[4] A scalar expressionis never comparableto a differential expression.The following
aremeaningless:

x + 3y = 4 dx equatingscalaranddifferential

x + 3y dy = 4 dx addingscalaranddifferential

[5] Whenaskedtoverify thatagivenfunctionsolvesadifferentialequation,simplyverify (i.e.:
plug in, substitute).The poorerstrategy is to find the generalsolutionof the differential
equation,thencheckthatthegivenfunctionis indeedof thatform.See,for example,all the
exercisesof §1.2.

[6] Solvingnonexact linearequations.It is preferableto breakdown thesteps,showing along
thewaythattheintegratingfactorindeedreducestheequationto exactform.For example,

dy
dx

+ 2y + −3xe = 0 .

Firstwrite in standardform:

dy
dx

+ 2y = −3x−e (1)

thenfind theintegratingfactor:

µ(x) = exp(∫2 dx) = 2xe .

At thispoint,it is badstyleto expressthesolutionin oneswoop.Do notwrite this:

y = −2xe (∫ −3x−e dx)

but rather, displaythe form asan exact derivative resultingfrom multiplying (1) by the
integratingfactor:

2xe
dy
dx

+ 2xe y = −x−e

d
dx

( 2xe y) = −x−e exact derivative form (2)

(thisallowsyouto checkthattheintegratingfactoris indeedthecorrectone)
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2xe y = ∫ −x−e dx

etc… Pointswill betakenoff if equation(2) above is missing.

[7] In wordproblems,I donotuseany symbolwithoutfirst definingit. Soif I amgoingto use
thesymbolx or V, wherex or V is notpartof theproblemstatement,I muststate:“let x be
theamountof leadin kgs” or “let V betheamountof acidin mL” …

In addition,thesolutionof wordproblemsrequirestheuseof verbalexplanationsthrough-
outthesolution,andthismeanscompletesentences.Youmaywrite in Spanish.Mostof you
arenotusingany words,let alonecompletesentences.

[8] (Style). In word problems,do not useunits in front of every term of an equation.The
following is incorrect:

dx
dt

= 4L/min(0.2kg/L) − (4L/min) x
100

.

Rather, write:

dx
dt

= 0.8 − 4 x
100

(kg/min)

The textbook doesusethe style I am askingyou to avoid, in an explanatoryfashion,in
equations(2)and(3)onp.97,(andagain in example2 of thefollowingpage),but foregoes
it assoonasthemathematicalequationsarestated,startingfrom equation(4).

[9] At this stageof your education,you have taken andpassed(or soughtexemptionfrom)
precalculusandcoursesin calculus.We thereforeexpectevidenceof analyticalability. In
particular, youshouldbeablequickly to draw thegraphof low-orderpolynomials.When
askedto sketchthedirectionfield of, say, dy⁄ dt = −y(y−2), a sketchof thisfigure(note
thattheright-hand-sideF(y) is alreadygivenin factoredform):

2
y
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1
F

is quicker to obtain,anda lot moreuseful,thantabulatingvalueslikethis:
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y F(y)

−1 −3
0 0
1 1
2 0

… etc…

Presentthefirst, not thesecond.If you needto tabulate,do it on scratchpaper, but do not
show thetable.

[10] Whenapplyingthe methodof separationof variablesto a first orderequation,you will
usuallyget,uponintegration,a one-parameterfamily of solutions.But if, in theprocessof
separating,you divided by a certainfunctionof the dependentvariable,thensettingthat
functionto zerowill correspondto a solutionof thedifferentialequationnot givenby the
one-parameterfamily.Soyoumustexaminethissolutionseparately,bypluggingdirectlyin
thedifferentialequation.Missingthisstepmeansyoursolutionis incomplete.For example,
theequation

dy
dt

= √y

gives,uponseparatingandintegrating,theone-parameterfamily y = 2(x + C) ⁄ 4 . But in
orderto separate,onemustdivideby √y, andsetting√y = 0 givesthesolutiony = 0 which
doesnotcorrespondto any valueof theparameterC .

In addition,acompletesequenceof steps,whenseparatingequations,consistsof specifying
the sign of the constantscollectedupon exponentiation(when applicable)and relating
themto themissingsolution(seesteps(6),(7),(8)of example2 p.43).Puttingtogetherthis
example,thediscussionon pp.44–45,andexercise30 p.47,you seethat thismethodis a
little tricky.Shouldyouuseit asthepreferredmethodwhensolvingexamproblems?Read
notes[11] and[12].

[11] Thisisnotacorrection,but asubstitutionmethod,(in additionto thetwo whichwestudied
in class),whichyouarerequiredto know. It relieson thefollowing formula,which is easy
enoughto obtain,andwhichyouarealsorequiredto know:

dz
dt

= kz hasgeneralsolution z = kte .

Thesubstitutionmethodappliesto equationsof theform

dy
dt

= ay + b

andconsistsof makingsimplyz = ay + b . Thentheresultingequationin z becomes
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dz
dt

= a
dy
dt

= az

with solutionz = C ate , andthesolutionin y is obtainedby makingy = (z − b)⁄ a . This
substitutionappliesto somemodelsseenin §3.2– 3.4:

dx
dt

= a − bx
V

mixing with fixedvolume

dT
dt

= − K (T − M) coolingwithoutheatsources

mdv
dt

= mg − bv falling with constantfriction

Identify thoseexampleswherethis substitutionapplies,and redo them using it. Do the
samefor thepracticeexercises:in eachof sections3.2–3.4,thereareproblemswherethis
substitutionapplies.

[12] A pointer aboutexam problems:when the sameequationallows different methodsof
solution,your choiceof solution,rangingfrom the most to the leastefficient, will be
reflectedin yourscore.So,if youaresolving,say,

dT
dt

= − K (T − M) (2),

and the solution is worth 10 pts (which means,in effect, that I usuallygradeit over 12
pts),thenyou will get12 ptsfor usingthesubstitutionof note[11] correctly, or 10 ptsfor
regarding(2) asa linearequationandusingintegratingfactor, or 8 ptsfor solving it asa
separableequation(assumingyoudonotmakemistakes).


