1. Use the graph of f(z) below to answer the following;

(a) (5 points) Evaluate the limit if it exists. If it does not exist, explain why. Use the
symbols co or —oo as appropriate.

?&- i. lim f(z) o4

27 i

\. ii. lim f(x) =

5,? S, |
%iii- lm f@) = ~
%\/"i" limf(z) = D.N-E (l,,... ?aq ’_\clm wﬂm)

&R\C v. lim f(z) - 0

/ T—5

(b) (4 points) At which values of z, if any, is f discontinuous? Why?
( ':Yum?)

_ X =0
At ‘CZ/S) x =3 (F(‘S} s u.r\c\ (\'WE-AB
;54/)’; =S (lipFor & &)

\ (c) (1 pomts) State the equations’of any horizontal asymptotes.

é/&)‘/ A = |

\_ ' (d) (1 points) State the equations of any vertical asymptotes.

& k=3
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2. Evaluate the limit if it exists. If it does not exist, explain why. Use the symbols oo or —oo
as appropriate.

e-¢€
(@) @points) lim (r+2s)  — T+ 2lne -—:\/3—\
L/_W

(b) (4 points) hm2 2:6 —4-x6 - ’lfYL %C"‘"Z)C’(*z) 2 ?{f
—=2° - ?_1 (-x'_{.z)()(__B)

= km X(x-2) - 24 ‘—‘-E 2.
._>---2 X -3 —-5 5 \;\-5

¢
213 — 222 44z -1
i li
(c) (3 points) lim == 2.3

= —'_?-_l ?33?)*5'

(d) (3 points) lim ———

—lim A X-—-% —:_lim. %—?— —":'31

s —D
» 0 P Y
l\f\w/\) K L?-

9 NS

(e) (3 points) lim 2 — [[=]] , where [[z]] is the greatest integer less than or equal to z
=3~ T + [[z]]

= 20(B)—=2 f
3+ 2

f)u_
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3. Evaluate the limit if it exists. If it does not exist, explain why. Use the symbols co or —oo
as appropriate.

1 O
i i 2 = —
(a) (3 points) alsl_%:c cos (x)

12 os{&R) <
\o 0y Ao X %A—?‘t

T & )(.CJDS.L

3\\)&8 T l
LRI weerem \ /

% .
: >R
(b) (5 points) x_lJl'I_I_loo 24;+-§ g .
z q
L 2 X4\
S R
Ok R R R e (YLl i
. SR - . 22X+ 3
% m— > \ — 2pt
— _L_ L 2' =
(¢) (5 points) li 20 ;n 7 V3 = .

= nm&ze-%S'c. 516+3*r—- "SZ ?*S | Q_?Lf
e ° sin G J';é:; +3 F_—M‘\

\ lim ———
. 2@ 2lim == 20 g3 43
= hm /"_—/——/j g0 SN0
g0 Sin6 |65 43 26 i
2_1 2 e ..-—-\-""""’ ¢ T E‘
(d) (5 points) il_i%w - +_COS = - h 2. E

z —sing b j__ ?)‘

"4 I-SinX } L ¢
= lim X2 2 P1S
-;—-)o X - Slﬂf P
2 L2 Iy C" StnX) (et 51X)
e ’IW" )_(,-:"_.SL-'Q—(* ___f-,n: - ¥ — SImx
..-;C,ad X — Sin* ¥
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4. (6 points) Let
azx+ 10 if <=2
Flzg) = ¢ bla if —2<z<2
a(z—2)2+6 if 252

Find the values of the constants a and b that make f(z) continuous on (—oo,c0).

© Roy w Goh oak K=" =5

:jf—/ i gf') =l f(x) 2
% -
"

ola) = aE*e

bt et = Dy
—25F
+* -
L [-2| -
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5. (8 points) Use the definition of the derivative to find f'(a) for f(z) = /5 — 3z.

Lea+h) "’PQ‘Q

XS. IGL _ };’m
éw/&?( ) =2, N
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6. The displacement (in meters) of a particle moving in a straight line is given by s(t) = 3 t*+1,
where ¢ is measured in seconds and 0 < t < 5.

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

c(s) — SCo) 'g >

ave 5 . 0

_ fr_'_é___-:__' — 15 ms

s

(b) (4 points) Use limits to find the instantaneous velocity v when t = 4.

sl S =S ) S
(J;ns(q) ‘.(-:_le {: ""Lf %
. =e) = 49
::)__‘_:\ "‘g__‘_t___‘_/-—’-"
SR Tk
\ 3¢ — 49
3 =49
:-—g‘\ E-4 -
AYS
EEEDICE Rty
T eh
— \im 3({:4-‘-{’) -
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7. (6 points) Use the given graph of f(z) = % to find a number § such that

|f(z) — 0.5| < 0.01 whenever 0 < |z —2| <é.

Write your answer in the form § = {'3 where p and ¢ are integers.

0514
0.5+

0.49+

Pay=+ A X

_ 6o ____—V

Y =061 F L o8l F T &
\= ' 7{" .
(o° A’—j}_p

W 22 oo
L -e41F T
87,2 0-41 = xa 7 i
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8. Consider f(z) = 2:52:6-{—3:'

( ) (2 points) Find all values of z where f is not continuous.

foe> = 2 — ' Paoy % NOT  asnh.
x(zx—t-\)

-
UJ- @ ¥=10 _,,&:—-P—-?

@ )(:BYZ_ /A:—ﬁpr

(b) (4 points) Evaluate the limit of f at each of these values, and state the type of discon
tinuity at each point.

— \\'w. S — l 1Pt
& \‘o A e

anova\a-/v_/'?
® Y tam Cgeckest. BB

N2 X (2x+1) AQ—‘ka %

9. (6 points) Find all the horizontal and vertical asymptotes of flz)= ;E :
*+1

@ \I.e,r\’l'(lai )‘fsame*"*‘iﬁ: \\\Oﬂ‘e 3

285y

@ Horizo el fb" Sa “"P%tl

K

X - im ——
@ ki == =2, AL
%2 \x+| E *

I N

= 1=l 0
o 28

PR

' \ T =
BN T S AL
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10. (10 points) Suppose f(z) = p f 3" If f'(a) = (0_:3)5*

of f(z) such that the tangent line to the graph at (a,b) passes through the point (9, 1).

Find the point (a,b) on the graph

Soluh own.

b= =3 (x-2) 2 _—
- = 5

\ e h
Now: sSmce (a.b) (s O] T Qraf ()-:F

= Y = & _
Pexy , Them b= T 7 NS,

o -3

g""& :.'C'.__?’-—-—-Cx—'a)

oL - (a-3)%
3 — 1-a
& (-3) _ (“"3) - 3( )a,
& o - 60L+°\“az*3a:‘ﬂ+§ 0
= —ba =36 F |4 £\ =7
GJW\-Cl N = {0 5 ____é__- = 3
a-3 b -3
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11. (6 points) Use the Intermediate Value Theorem to show that the functions f(z) = In(z) and
g(z) = e™" intersect over the interval [1, e].

50\\4_;“0\'\_,_

3% W %) = E(x)“' g0

____.\V\-x__.a 15)/7

l)ﬂ Fho IM\/T dhere  ex T a numbe
¢ st -H«o\i

l & € & €
) ol h (c) =¢ =
\”C—‘-‘CC—D




