
RECITATION 4
REVIEW OF SECTIONS 2.2-2.6

1. Use the graph of the function f(x) to answer the questions below.
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�2

2
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6 (a) lim
x!�2

f(x) = lim
x!0

f(x) =

(b) lim
x!1

f(x) = lim
x!2

f(x) =

(c) lim
x!3

f(x) =

(d) lim
x!0�

f(x) = lim
x!0+

f(x) =

(e) lim
x!3�

f(x) = lim
x!3+

f(x) =

(f) lim
x!�1

f(x) = lim
x!1

f(x) =

(g) f(�2) = f(0) =

(h) f(1) = f(3) =

List all values for which f(x) fails to be continuous.

List all asymptotes of f(x) and identify which are vertical and which are horizontal.

2. Evaluate the limits below:

(a) lim
x!3�

p
x

(x� 3)5

(b) lim
x!⇡

+
x tanx
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vertical : × =3

horizontal : X= I
,

X=2

* Justify your
answer .

= -

a

As X approaches 3 from below
,

(× .3§ approaches zero ,
also from below .

So the

denominator is always negative .

The numerator approaches V3 .

Thus
,

the quotient

approaches - x
.

Eat
= -

•

As × approaches Tzl from the right,
tanx approaches - x . ( See graph at left ) .

y=tan× Y^ ^
^

/§µ,

so x. tanx approaches - •
.

C.
 =  I

2



3. Evaluate the limits if they exist. If they do not exist, explain why.

(a) lim
x!�2

x+ 2

x

3 + 8

(b) lim
t!0

p
1 + t�

p
1� t

t

(c) lim
x!�6

3x+ 18

|x+ 6|

4. Find the value of c such that B(t) is a continuous function where B(t) =

(
4� 1

2 t t < 2
p
t+ c t � 2.
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( xtz )
=

lim

-×→ -2 Gatorade-2×+4 )

I
= lim

- =
I

×→ - 2 ×2 - 2×+4 12

the

numerator
!

-
rationalize

• reflecting ltte
-

tut # )

2t
=

lim -t→otCi+t+a =tiIoi+}+F=+÷= 1

= DNE erical
If ×→

- 6
+

,
then 1×+61=1*6 .

So Y¥f8T= 351¥ =3
.

reasoning

If ×→ - 6 ; then 1×+61=-4+61 .
so YET ⇐

3.cat#=.3.)leTghtsra
The left-hand limit and right-hand limit

are not equal .

We know # That is
,

we require
1in But lim 4ft  ' 41=3 '

z=2tc .

t→2 - t  → 2-

Thus ,
q=2tC and

C@aIidgaB.tianeFtt2If.us

.org#yoernenuIdeIIYIssnidonws
"

In order to be continuous ,
we

need lfngz.BA#nz+Btt7
. here ?



5. Given f(x) =

8
><

>:

2x x  1

3� x 1 < x  4
p
x 4 < x,

(a) find all the numbers at which f is discontinuous.
(b) Of the numbers from part (a), at which is f(x) continuous from the right? The left?

6. State the Intermediate Value Theorem and draw the associated picture.

7. Use the Intermediate Value Theorem to show that the equation sinx = x

2�x must have a solution
in the interval (1, 2).
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ate
: answer to part @ : @ f (4) =3 -4=-1 and

lim

fLx)=2'=2←yyµfmlg×
) is discontinuous so f (4) = lim f(×) .

×→l -

at x=4 ×→4 -

lim flx ) =3 -1=2 ig
X→ 't equal Ander : At×=4

,

atI4 :

f(×) is continuous from
Tim flx)= 3-4=-1×→4* the left .

time,+fc⇒=r4=zD÷g±ua , ,

YN ' iIf  • f  is courts on [ a ,b]
,

l '

f (b) ←-

,

-
- - - - -

*• f (a) f- f ( b )
,

N - . - -tµHa ) ... . .

'

'

t
' 'Tit 1 I I

• N is between FCa) and FC b) 1
, | ,gnenme.eiganx.uauec.nq@yCa.b

so that a C
b ×

&maybef( c) =N .

morethanone!

nswei
thinking :

since f(×)=×?× . sinx is continuous on

pick f(×)=×Z× - SMX [ 1,2 ]
,

f( 1) < o
,

and f (2) > 0
,

the

Intermediate Value Theorem says
the

a=l
, b=Z

issome C. value In ( i. 2) so that f- (c) =O .

FC a) =
12-1

- sm( D= - smCD< o .{o±=±iqasdutiontotheequation .

because 1 < I . Aside : 9 "

f (b) =f( 2) =4 - 2 - sink )=2 . sink ) > o picture I fk )- - - -a

have in 1

because smO< 1 always .

my
head .

.
.

.ly#z"

k

f is continuous because E ,× ,
and f- ( D - • Hey,

There's * < '

sinxare !



8. For each of the following, find the limit or show that it does not exist.

(a) lim
x!�1

4x3 � 5x2 � 3p
3x3 + x+ ⇡

(b) lim
x!1

p
2 + 5x6

4 + x

3

(c) lim
x!�1

(
p
9x2 + 4x� 3x) (d) lim

x!0+
tan�1(lnx)

9. Find the horizontal and vertical asymptotes, if any.

(a) f(x) = 4+8x
3x�1 (b) g(t) = t

3�t

t

2�6t+5
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guise

×3= # for × > o

¥

F¥÷×es*EIs 4

4 - % - 31×3 Is + I

= lim -

×→ - x B + Yxz + 4×3

=t÷o=%

÷F=sr

,
tricky

'

(
se ×÷→o

asxtx .

it
= -

✓ =x 2

As ×→ - x
,

- 3× approaches + • As ×→o+
,

lnx approaches - X .

and ¥+4 approaches to
-

As z→ -

•
,

tan
'

(2) approaches It
So their sum approaches + x

. 2
.

- .
-
II.

 - -
-

-
- x=Yz* × y=lantx)

-
-

- -

g- - - - -
-

x= -

E

=t ( tti )t.sn#=tICDe-5) Lt - i )

as ×→±x
,

f(×)=8g .

as t→±x
, gut → to

.

horizontal asymptote ; y=
813

so no horizontal asymptotes .

From the factored form
,

we see t=1 Is where a

removable  discontinuity occurs .

( i.e.  as t→ I
, glt ) → - Yz .)

as X -7 tzt
,

f 6) → x . as test gut → a .

Vertical asymptote : ×=zt
Thus a  vertical asymptote atK=#


