
 

Calculus

2 main topics limits

Continuity
Derivatives

Limits

Uptill this point we were more interested in finding
the value of a function at a particular point

e g fee 2x 11 at 2e L gives
f l 2 I I 2

for limits we will be interested in finding what
happens to a function as a gets infinitely close to some
point a

To understand the conceptof limits let's see the

behaviourof the following graph
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Observations
let's see what happens to the function as

se approaches 1

FGe as x approaches 1 from the left hand side
Fex approaches the value 2
as x approaches 1 from the righthand side

Fex approaches the value 2
and f 1 2

fage as x approaches 1 from the left hand side
ex approaches the value 2

as x approaches 1 from the righthand side
x approaches the value 2

Iz l O



cu as se approaches 1 from the left hand side

f za approaches the value 2

as one approaches 1 from the right handside
Ca approaches the value 2

CD 2

Fgcu as se approaches 1 either from the

left hand side or the right hand side face
goes to

o

These examples motivate the following definition

If f ca approaches a finite value L as x approaches

a or as x gets infinitely close to a but notequal
to a we say
the limit of foe as approaches a is L

and write him f ca L
se o a



Note D L must be finite i e L f
2 foe must approach the same value L

irrespective of whether se approaches a from The

left hand side or the right handside

When one approaches a from the left then we say
dim f cu L left hand limit LH L
n ra

when x approaches a from the right then we say
selima f cu L Right hand limit RHI

Thees for him fCa L we must have
se a

LHL DHL L

g We do not care about the value of foe at sea

If foe does not approach a finite value or if
IH L F RHL then we say that
the limit of foe as oneapproaches a doesnet
Ist DME



Thus for the previous graphs we see

lim f cu 2 him fzCx 2
n I n l

him f zen DNE as IHL 2 and RHL 2
K l

him f Ca DME as even though LHL DHL But
I LHL a RHL not a finite value

eg Suppose

t.mg a

2 ej xz's graph

we see that

Imo fCn
himC x 0
n o p him foe O

n mo
foe him a o

se o

N o 1

him fee him 22 1
N g n l

p o LHL RHL so

zlin fan him 2 3 him f cu DNF
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Remember horizontal asymptotes Now we can calcu
hate them as well

Horizontal asymptotes are calculated bycalculating
limit at i e as se ta or se a

The useful facts here are

selima la 0 and him In O
N 0

LimitRules

Suppose him foe F and him goes _G
N a n a

1 Lima foes gcn FIG

2 him fanged F G
n a

3 him fCa provided G 40
k a ga

GE

4 him f fca C F where o is a constant
2e a



5 him foes
k

f k
n a

1ca F
6 him b b

n a

F him log fCn log F
se a

8 him sin fans sin f
z a

9 him cos fees cos F
n a

Note E When f cu is a polynomial then to calculate

Linna f ca we simply plug in a in placeofse

In fact this strategy mighthelpmany times

E.g Find the following limits

a him
se I




