
MATH 10A-A00 Common MistakesCal
ulus, in itself, is simple. What bogs many people down is algebra and organization.Most of the problems presented below are extremely 
ommon, so 
onsider ea
h one, and ifit's a mistake you make frequently, then internalize the 
orre
t approa
h.� Most operations do not distribute over addition. px+ y 6= px + py, sin(x + y) 6=sinx+ sin y, ln(x+ y) 6= lnx+ ln y, et
. There are only two situations where additivedistribution is a
tually appropriate:{ a(b + 
) = ab + a
{ ln(ab) = lna + ln b (note this is not an addition on the left side of the equation)� The trans
endental fun
tions (sin, ln, 
os, et
.) take an argument; they are not \mul-tiplied by" what follows them. sin(5x) is \sine of 5x", not \sine times 5x". You 
an'tmanipulate the fun
tion in isolation of its argument, for instan
e, you 
annot performthe division sin(5x)sin .{ The solution: to \
lear" a fun
tion, don't divide by it, but 
ompose it with itsinverse fun
tion; e.g. above one might take the ar
sine to get ar
sin(sin(5x)) = 5x.� When solving an equation, remember that you must apply the same operation to bothsides, and to the entirety of both sides. Below are some examples of improper equationmanipulations, as well as a more 
onstru
tive approa
h to ea
h:{ 3x = 6 � y 6=) x = 2 � y: the division by 3 is not applied 
onsistently on theright side of the equation.� 3x = 6� y =) x = 2� y3 .{ ex � y = 30 6=) x � y = ln 30: Logarithm is not applied 
onsistently on the leftside of the equation.� ex � y = 30 6=) x � ln y = ln 30: Applying the logarithm to the entire leftside is not the same as applying it to individual elements of the left side (seeabove, distribution over addition).� ex � y = 30 =) ln(ex � y) = ln 30: This is algebrai
ally 
orre
t but notterribly useful.� ex � y = 30 =) ex = 30 + y =) x = ln(30 + y): By getting ex alone on oneside, we 
an take the logarithm of both sides and do something produ
tive.� Do not use equality, or ddx , as \train of thought" 
onne
tors. A 
ommon o

urran
eof this is as the phrase, for instan
e \f(x) = 3x2 = ddx 6x". This tells a fragmentedstory whi
h is 
onfusing to all, and fatal in 
ompli
ated 
al
ulations. If performing
al
ulations solely on an algebrai
 expression without ddx appearing in it, do those
al
ulations on a line alone (e.g. \f(x) = 3x2" above). Then write, on a di�erent lineand as a seperate equation, that you are performing the di�erentiation (e.g. \f 0(x) =6x or ddx3x2 = 6x"). Page 1 of 2



MATH 10A-A00 Common Mistakes� If performing a 
hain rule de
omposition with fun
tions, avoid using the same letteras the argument of f as is the variable in use. For instan
e, breaking down sin tan xas a 
omposition, one might write g(x) = tanx and f(u) = sinu. This will preventmistakes of a

identally using f 0(x) instead of f 0(g(x)).� In�nity is not a number; f(1) is not a mathemati
ally signi�
ant phrase. Use the limitlimx!1 f(x) wherever you're tempted to do so. The symbol 1 is only appropriate inthe following set-pie
e idioms:{ limx!�1 f(x): evaluation of a fun
tion's long-term behavior.{ limx!a f(x) = �1: indi
ates that the fun
tion f(x) grows (or shrinks) withoutbound as x gets 
lose to a. In parti
ular, despite the presen
e of the symbol =,this is not an equality, and limx!a f(x) does not in fa
t exist.{ limx!a f(x)g(x) = 11 : indi
ates that both f and g have in�nite dis
ontinuities at a;useful as a justi�
ation of L'Hospital's rule.� L'Hospital's rule is only appli
able when a limit's terms are indeterminate of the form11 or 00 . Most other limits are dire
tly evaluatable or established not to exist. Somelimits whi
h you 
an not apply L'Hospital's rule to are:{ k0 for nonzero k; this limit does not exist and represents an in�nite dis
ontinuity(possibly of a +1 type, possibly �1, possibly neither).{ 1k for �nite k; this limit does not exist and represents an in�nite dis
ontinuity(possibly of a +1 type, possibly �1, possibly neither).{ 0k for nonzero k; this limit is zero.{ k1 for �nite k; this limit is zero.I examined 85 separate and distin
t 
al
ulus books. I looked at all of their prefa
es, allof their appli
ations of maxima and minima, and all of their treatments of L'Hospital'sRule. By the way, I found �ve di�erent spellings of L'Hospital. There were the two youwould expe
t [L'Hospital and L'Hôpital℄, and Lhospital, as L'Hospital sometimes spelledhis name. In addition, one author, not wanting to take 
han
es, had it L'Hôspital, andone thought it was Le Hospital.|Underwood Dudley

Page 2 of 2


