
Somecommoncorrections

1. Manyareusingthefollowing symbolsasif theymeantthesamething:

(a) The symbol “ = ” meansequals, and nothing else.It connectsexpressions,sets,
quantities,or anyobjectsof thesamenature,butnotstatements.It isnotanall-purpose
connector,nordoesit openaparagraph.

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

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

is correct.

2sin x + 2cosx ⇒ 1

doesnotmakesense.

(c) Thesymbol“ → ” meanstendsto, asin “haslimit”. It cannotbesubstitutedeitherto
“ ⇒ ” or “ = ”.

2. We neverusetheintegralsymbolwithout thedifferentialsymbol. ∫ f (x) is incorrect.If

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

3. Weneveridentify differentialexpressionswith scalars:

d(cosθ) = −sin(θ)dθ

is correct(on theright,scalartimesdifferential= differential).

d(cosθ) = −sin(θ)

is not,andwill steadilydrainyouof preciouspointson tests.

4. (Adventureswith squareroot).Negativenumbersarenot thesquareroot of their square.
The“identity” x ≡ √ 2x is not correct.Thecorrectoneis

√ 2x ≡ | x | .

In particular,x = 2t − 4 meansx + 4 = 2t , but doesnot meant = √x + 4, speciallyin a
problemwhereit is specifiedthatt takesnegativevalues.

5. The comparisonpropertiesof the integral are the one thing you are requiredstill to
rememberwhenyouwill haveforgotteneverythingelseabouttheintegral.Theyarefound
at theendof §5.2of Stewart.Upshotsof thesepropertiesare:

(a) If f (x) ≥ 0 onaninterval,then∫f (x) dxon thatintervalcannotbenegative.

(b) If f (x) ≤ M on theinterval(a, b), then∫
b

a
f (x) dxcannotexceedM(b − a) .
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Thesefactshold not only for theexactintegral,but for thenumericalintegrationschemes
aswell.Thismeansthatif, for instance,thevaluesof f at theintegrationnodepointsdonot

exceedM, thenthenumericalapproximationof ∫
b

a
f dxcannotexceedM(b − a) .

6. Findingpolarcoordinates.Thesytemof equationsin (r , θ)

{rcosθ = a
rsinθ = b

(1)

thesingleequation

tanθ = b
a

(2)

andtheequation

θ = arctan(b/a) (3)

(where,say,r > 0), arebeingusedinterchangeably(usually,transforming(1) into (3)).This
is wrong,aseachmeanssomethingdifferent:
(1) determinesθ upto amultipleof 2π.
(2) determinesθ upto amultipleof π .
(3) refersto asingleanglein theinterval(−π/2, π/2).
In problem1of exam3,wherea = √3, b = −1, (1),alongwith therestriction0 ≤ θ < 2π,
givesr = 2, θ = 11π/6 . (2) is not enoughto determinetheangle,and(3) givesthewrong
result(θ = −π/6).

In practice,(3) is only to beusedasa step,if you areaskedfor anapproximatevalue,in
conjunctionwith theuseof tableor calculator.Thecorrectnotationfor (3) is:

θ ∼ arctan(b/a)

whichsimplymeans:“arctan(b/a) is thearcin theinterval(−π
2

, π
2) havingthesametangent

asθ ”.

7. Considerthesequence

an = n − 1
1 + n

.

an is a functionof n : a0 = −1, a1 = 0, a2 = 1/3, etc…Find its limit: n − 1
1 + n

= 1 − 1/n
1 + 1/n

→ 1 as

n → ∞ . Thelimit, 1 , is a fixed numberanddoesnot dependonn . In our useof notation,
we carefully distinguishfixed quantitiesfrom functionsof n . Thereforethe following
is correct:

lim
n→∞

n − 1
1 + n

= lim
n→∞

1 − 1/n
1 + 1/n

= 1
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(fixed number= fixed number= fixed number),whereasin thefollowing, both“ = ” signs
arewrong:

lim
n→∞

n − 1
1 + n

= 1 − 1/n
1 + 1/n

= 1

(fixednumber= functionof n = fixednumber).Thisis aparticularinstanceof theabuseof
the = signreferredto in note[1.a]above,sincefunctionsandfixednumbersarenotobjects
of thesamenature.Thispracticewill bepenalized.

8. Neverwrite 0/0, a/0, 1/∞, a/∞, ∞/∞, 0 ⋅ ∞ or anyothervariantof thisstyle.


