
1. Use the graph of /(s) below to answer the following:

(a) (5 points) Evaluate the limit if it o<ists. If it does not el<ist, ocplain why. Use the
symbols oo or -oo as appropriate.

,Y' ria'/(o) : oc

E^r. ii. Iim f(z) = I
>yg-+m-.,

ldU;Piii. 
"g.lt") = ''l

a*'- i1q/(") = D.Nr. s (htr"

*v. 
Ii4/(r) 

= O

4li* {,"1)'f o-

(b) (  points) At which valges gf c, if any, is / discontinuous? Why?

t-i*-l-- Q x-ri.t:z-'lO *=: ( 5,r'''
3)' ls,^,""1.(.'r,,= J )d*;l'l

8y, K=s (tiiq..ry,.l * fctl )

o\r; (a) (1 points) State the equations of any vertical asymptotes.
,>;t '/{ K=3

y: f(")
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2. Evaluate ffus lirnif if it orists. If it does not e)dst, e>cplain why. use the symbols oo or -oo
as appropriate.

(a) (2 points) *.("'-" +2tnt)

13-4x
tD,, t4 Pomts ) Irm _:-'tt-2az-x-6

= l,'^I+-2
. ,"J _ r^2+4r_l
(c) (3 points) lim -* '-' c-+oo $ - 5t 1!az - 3re

(d) (3 points) u^ 4x+lcl
,_+0- X:

: \i*
Fo

e-e I

= '7I + 2.ln€
\-/-\-*-/

Lrb !-
'l
T
J

x-3 -{
ti
Itr

1x-x-

\ : i\r

:. h* 3K

Xio )L
g

t-
>L

, itt
(e) (3 points) ,g- h#, where [[c]J is the grearest integer less than or equal to r

zCe)-2
3+ 2
\/^(--J

2ilr

I
h

:E
- l;* *(x-z)Cx+z)

-> -r. (t- +z)(x_z)

?t

z llr
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3. Evaluate the limit if it ec<ists. If it does not exist, explain why. Use the symbols oo or -oo
as appropriate.

(a) (3 points)]gio*, (;)

Lq +\r
f)

\.1o" eL<
\R\\'ft'ot"t".r. 

\

-o

/;-6---
(b) (b points) u^ t/=Arz +9 

.
u--+_@ ZI + l

-. \irnr

f-o 2.X+l

(c) (5 points) nm v 'u T u-- v o
' 0-+o sind

-j'*. \z\l't;q/xl 
=\i,n -1str

Ire5
a t{t

=, 
ri 1,",r-- #i huL* ffil.; 

-=i;s@e

, i, s;no[fr-+s *JS-J { t - -26
l
i0" - -ftlzv{J !:e --\ a''

.-'-. " l-.L--i t<
(d) (5points)limu--r+cos2c = + 'k +

- h"n l'zg+3 -r1 . Ite+a +{3I'e +3 - f-L 13 ?\'

2l
i'

L4rr

, L ,z /
lir,'r'' X-Stn-X = li't@

y- sin-x Y

-- ty("as;ruv)-- o 3 :-i+t-?o\

sin O
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J r"qr'

4. (6 points) Let

( ax+10 if. r < -2
I

l(s\:lblsl if. -2<x<2
I
I a(o-2)2+6 if. x>2

Find the values of the constants a and b that ma,ke /(c) continuous on (-oo, oo).

O P.ry ; con\' "i K =' L +

t.r.) ^vl C"t\' tt *= L

{c.t
2-

_-n

\-Rt - \,. 9,*>€ 5;;
bl-al

\" pt. - 2LF

+\o

la ,-.'-.7

.r(
.A- ?\ > l,* {,-t '-

{ ia*
h-
-4I

b 2-L ,+

(a ) = -74-

6 = -20-

6-- 16

F
+lo

+lo
a-

1.J L PI-
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5. (8 points) Use the definition of the derivative to find /'(a) for /(c) : J5 -6.
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fi$'r^, =P"{'^*t')

tr

_.,1 6-30 -{ Ji-3^
---

)'t ile-r <
( 1,,.^

?. u1-i6
,{\

- t6+rL) - (;-, ^)
\,^f'

5
r 6 -+34

cL -3 h "=---

\t
-.3

+,')-3(a{

\.

I
3

\^,

z \"
4on

of
=h',T, f -7&+w) +

\i*
->o
h

3

-3

-?

I '15-a 
a

i)
3

5 -gq

5,-zr"+W\
7t@rn>

{-}G+v

{ -s?+h) 4 g-3 ^
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6. The displacement (in meters) of a particle moving in a straight line is given by s(t) : 3 t2+t,
where t is measured in seconds and 0 < t < 5.

(a) (4 points) Find the average velocity over the interval [0,5]. r

. -.-\ S/^\ D a SsC5) - s(o) Z ''- >
:-^rv=4ta 5o

q6 l

z p{=

(b) (4 points) Use limits to find the instantaneous velocity o when t : 4.

{5
= \i*

€1

\i^
fu

- 
3 [t -'{)(b+"{) \S

( L-'*)

s (t++) - z1 \*

- \i",- ?,t

? \;*

r1

?t"+\"- 
{9

b-t
a)-3t =
L-
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7. (6 points) Use the given graph of /(c) : f ,o fiod a number d such that

l/(o) -0.51 < 0.01 whenever 0.1| -21. a.

Write your answer in the form d : 
"t 

where p and g are integers.
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Pr*> = L

3t = o'61

3r' o'4q

$=

+ *r"o.st

a )- = o'Ltq

2-

L
5l 'ff\

4 *l- ,#

a x.-= #

j- P,bF
L.

!-_ ?' 
"

, #-'3
I

3 PTI>loo
---.rln;n.l

{.

,c
n,n 

1

2
5l _1- ?\t-F-
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8. Consider I@): --J--.zr' -t r
(a) (2 points) Fhd all values of c where / is not continuous.

c
@

S ?(.nq =5 fi

l-l
{-

L 
->Lft\il \--?r

lr

(,; )

b $or is 1g1J cs"\'

+,
LP>

x=-Yz L Pb':

(b) (a points) Eva.luate the limit of / at each of these values, and state the type of discon-
tinuity at each point.

/a \i'--qJ A-L y Px+r\
= do€s of ex.* Ifb oL 

.

"i^f, t,\",*
9. (6 points) Find all the horizontal and vertical asymptotes of /(c) : #

O V*rhc".[ ]rsX*g\"t-s, No ne j Lp+' >

@ *oriz,,*"l- r[2*,,]'t-'

(; )jT
*ao

1,,
.-> -4
*

{
e--

i xir

:--

rJ x-+ t

= I:*';4

ttb
eRcnovcr$b

y"?,
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10. (10 points) Suppose f (O : :8. If !t(a) : G=tF, 
Find the point (a, b) on the graph

of /(c) such that the tangent line to the graph at (a, D) passes through the point (9, 1).

5o\,^-lio r,..

G e1u'*!''on 4 +L J.n6J U'* "rt- c@'b)

is $-3t =m.(*-a') Lc

ua!,u 
";= 

N''n) = ?.f l9Ii
Xt= e{ ,b,=b -7

t-, cl"

)-b: -:-,(--^) k ">
("-t)' J

$o t sth(t' ca'b) ri a4 +L a^f^ "{

Fc*r, k t:sc">:k + 
o\t

b- k =ary (x'-a)

Hlso , *L lt'nz fo' +r'-{ (0") onJ f,d 
'

d
t- k =-ah-(1 -")o/)

): -g(1-a)

a az- 6 n +1 - *-oza -- -27+-3tLn [!
+ -6o-=-3€ +\u:6\

_Lb= t

4-3 b-3
An^-cI s a

-Lf\>
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11. (6 points) Use the Intermediate Value Theorem to show that the functions /(c) :ln(z) and
9(x) : e-' intersect over the interval fl, el.

SolJir"',

h c*> P c*:

\t. - \39
Tw'w

,u*'c

*'
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h cxr vl

c,'t'
cut'

)

-,. l\ 1,_ e
\n tr;

(u.+r. R + ? q/ce

tJ +Lr T, l\ r/ T , 4lc"*- exisk

c gbLtl^ +ttJ

\< cz e

h Cc) --6
\n c --":(--A

a \\n c = e \

Ir\PLrp\ = \vr L -
r t\\, .,

I
I

-''l-

-e-
e

_L
e

L .'l
n*r'be,t

. 9*,t4Llr"otc e I ' 
-eL'e

I+
-O

rLq^J


