Diff Cal - 1.3 - Limits with Trig & Squeeze Theorem

Homework for Test #1:

1.2 #1-7odd,9-18all limits from graphs

1.2 #23, 25, 27, 29, 30, 31 epsilon delta

(and watch all of the Khan Academy epsilon-delta videos!) Tuesday
1.3 #11,17,27-350dd, 39-610dd evaluating limits analytically

1.3 #67-770dd; 87, 88 limits with trig, squeeze theorem —_

1.4 #7-170dd; limits of functions with discontinuities

1.4 #25-28all; 39-470dd; discuss (dis)continuity

1.4 #19,21,23,51,57,59,63,69,71 misc. continuity problems

1.4 #83,85 intermediate value theorem

1.5 #1,3,25; 29-510dd infinite limits

Ch 1 review pp. 88-89 #3-490dd; 51-670dd
Test #1 Practice Problems handout

(not due until after the test, but will still help you with limits that will be on the test)

2.1 -#1-230dd derivative definition

Evaluating Limits Analytically

Basic Limits
Let b,c € R, n>0aninteger, f,g— functions, lim,,. f(x) =1L, lim, . g(x)=K
1. Constant limy_.b=b ;
2. Identity lim,,.x=c lg: J:-r(x) ij@]:i‘;\ 6 152900
3. Polynomial lim,_ . x" = c"
4. Scalar Multiple lim,_,.[bf (x)] = bL x\:z )_-{mjm]; )&)”;‘-fm]gzz\ j(,\)j
5.Sum or Difference  lim,_ [f(x) z g(x)] =L+ K _
6. Product lim,_ [f(x)g(x)] = LK i""\ g?(;% = gg $6O y limgoy #0
>C —_——— %
7. Quotient lim,_,, [% = % L K#0 ;I-;? j(&)
. n ‘
8. Power lim,_ [f()]" = L™ i';l‘ R(xﬁ = );2_?'\ {,(xﬂ{\
C

— . 0 ) . . . .
Note: If substitution yields 5.an indeterminate form, the expression must be rewritten in order to

evaluate the limit.
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1.3 Evaluating Limits Analytically

x?—3x
42. h(x) =

@ jim o = G =3C2) - 4+ G

(b) lim h(x) % T —Z
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48, lim 1 o+b =(a*‘¢>>(cf—0~\o#p

x—»-1x+1
- lm (x@(;@x +1)
X 1T -
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. lim .
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1 1

-7 ; ! / )
.ox+4 4 lim - 2\
°8. }cl—r% X T x20 \ X+4 4—>

l

slm /0 & 1 x+4\ L
X200\ X+ 4 ‘T )(++ X

= [HV\ 4 _ )("'4' l__
X0 \ 3 (xr9) D |
= I\N\ —ﬁ . - |

| _
X7 4 (x+4) < x»o &0 (1Y

x° — 32
66. lim
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1.3 The Squeeze Theorem

. sinx
lim——=?
x=0 X

Area of whole circle = 7ir?|,_, =7

Area of whole circle  Area of sector

Total angle of circle e
7 Areaof sector A fsect 6
—=—""—""" 5 Areaofs =—
o 3 rea of sector = >

Area of outer triangle = Area of sector = Area of inner triangle

tan 6 0 sin @
> - >

2 - 2 - 2

Multiply through byﬁ

sin@ 2 6 2 N sinf 2
2cosB sinf 2 sinf 2 siné
1 6
— = - > 1
cosf sin@

Take reciprocals and reverse inequalities

sin@

cos 6 < ) < 1
Take limits
) ~ sin@ )
lim cos 8 < lim < lim1
6-0 9-0 @ 8-0

COSO("Q_’O? —
1 ' -
Lieﬂa .Siﬁ_’{

&
Therefoe lim o
eIl

61,19

-1 ¢5i0Xx 2|

-1 £C08XK ¢ |
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The Squeeze Theorem:

“lesinxe |
If f(x) < g(x) < h(x)andlim f(x) = L = limh(x),
X—=C X—=C
14 <
Then lim g(x) = L. ‘,(,OSX J
X—C
2z
2 2, <z
N ZESIOREX
-l ¢ Suws |
Special Limits Derived by Squeeze Theorem:
sinx 1—cosx
lim =1/; |lim =0
x-=0 X x-0 X

Memorize!!

Use the squeeze theorem to find
—|l&cos x &
. 5 = =

lim (xl cos—— 3) l ‘
x—-0 X

S
~“| £ cos X ‘-l
2 S
_,xz'fxco(s)—{‘;
2 2 2
‘X‘3‘)§C65§>:—-3§)(—3

i ol
SNCGNOES ig\o ><2C°5§‘“3> iﬁ(z\o (<-3)
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68, lim -5
x—0 X
= 3. im (1-em30)
X330 A

= 30

19}

— 7 um SN v SInX
()(—)o X ><xao Co Slx
_ St o -
l ' ll

Lin 510X
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posin2x _ lim sin2x |
xsindx A0 T ' 5in3x

_ bm sinZx Sr L _Z

T a0 7K sn3x 2
_[1im si02x\ i m ly 2
<><eo 2% )<x—>a Bndr |7 S

Bx
pil l S =
'\ 3

I+ x=20,
then ZX=30 &
x>0

SinAA & 5”\3)(

2% 3x
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