











































































Section 2.2 Calculating Limits

Learning Goals



Recall

Ima f x L means that f x gets arbitrarily close
to L when gets close to a

In this section we are going to learn techniques to compute
limits

i Graphically find fix L means that the y values
on the graph y f x approach L as the x values

approath a a

Example use the graph to evaluate the following

319

iii

11M fix 1 f 1 4 DNE

Ip I IL
fill ÉTÉ I the
king fix 1 f13 2



ii Substitution for common functions on their domain

Lima fix fla

Common functions rational e.g 4,4
algebraic e.g 2x

exponential e.g 74

logarithmic e.g log 3 5 7
trigonometric cos sin etc

inverse trigonometric arcsin aretan etc

and their combinations algebraic and compositions

Examples i Ling
1n ex Incitte 1h22
Itsin Ix 2 sink

2 11M aretan It In 4 aretan It in 1 aretan i E

iii Algebra if substitution gives 8 need to use

algebra to rewrite the expression before evaluating

8 does not necessarily mean the limit DNE

2 substitution gives more workExamples 1 IT I needed

IT IT 4 a
2 Lima 2x 4

n 2
2

S
2

undef 2
x

4



2 III III substitution gives more work needed

king I minify topand bottom by conjugate

IT I AH that China 4

3 IT a 5
substitution gives 8 more work needed

multiply topand bottom by conjugatetime

viii fi IE a b

IT 3
5

fig 3 4 16 5

fin Y
5

fig
6 216 5 346 5 1

3 3 3

iv Limit laws if_Lima f x L and find glx M then

Lima fix glx Lt M

tima fix sus e m limit t.in
IIIa f x g x LM finna VFW I

II 1 hm 1M 0



Example if fing f 7
6 find L fine fix

yay
f 7 Lim f1 1 tim 7 47 6 so 1 7 24

114 L 17

Squeeze Sandwich Theorem

yr y hlxl
If g x f x h x

Iffley try and find go find him L

Y
9 x then find fix L

Examples 1 Suppose that I I fix It

Since find 1 If it I we have find fix 1 by
the Squeeze Theorem

2 Find Lim Kisin

Since I sin f 1 we have 1 1 lx sin f 1 1

Also fine txt km 1 1 0

So by the Squeeze Theorem Iim 1 1sin f o

ny

Unmanly
ink



vi Special trig limits

ny
y l

y
sin I fing I 1 1 In

a Y

y
1 I

II tim

Examples evaluate 1 time sinfy 2 fi

and 3 firm
tan1772
sin13 7

1 IT sL If multiply by to get s

a

2 him
cos137 1 1372 multiply by fs to get 137 1

3 72 3 32

him Him time

L 1142 a



3 firm
tan1712
sink

IT cos if s 1
I t.EE dti t
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Practice problems evaluate the following limits

1 firms
3 1 4 2 fine 6

2

4 3 x tx

h 4 him cos3 11 jan
5 Liam

tan 4 6 him
secax 1

sin 5 12 2

Solutions 1 Lims substitution gives

3 1 4 3 1 4 4 3 multiply top and bottom1 5 4 3 3 1 4 4 3 byboth conjugates

Ling
3 1 16 6 4 3

him 13 15 6 4 3

4 9 3 1 4 1 5 3 1 4

LIM
3 5 Vx 4 3

5 Iran 4 7s It 36



2 Liz 6
2 1

substitution gives more work needed

fine fine II III1 1

11 I 2 41 1 2
2

h h
hi

in i a L

him 2h 4th 4th
hip

2h 4th Lt 4th
4 4th h

firm _214th 2 4th 2640 2 6470 16

4 fine ices

Since I cos f 1 we have x x cos x

Also fine 1 x2 first 0

So by the Squeeze Theorem If x ws f 0

sin1475 fi
ta
45 T.ws 4x sinisx1sinC5x1 x

5

IT I siIsxjsEisxjE4Ix

Him ii

11 t t t 245 24
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fine
6174

tim I SL

iii

Lim
17 1

Lim 59


