
Name: ---------------------------------- Problem 1: --------- /20

Problem 1(20points) In each of the following statements, circle T if it is true and F if it is false.
Each part is worth only 2 points out of 100 total points. Remember to use your time wisely.
There is no need to show your work on this problem.

[!JF (a) If both f(x) and g(x) are continuous at x = a, then also f(x)g(x) is continuous
at x = a.

T i!](b) If both f(x) and g(x) are discontinuous at x = a, then also f(x)g(x) is discontinuous
at x = a.

T ff1(c) Each function f (x) which is everywhere continuous is also everywhere differentiable.

[!]F (d) An even function cannot have 2 different horizontal asymptotes.

l!lF (e) If f(x) is even and differentiable, then the derivative f'(x) is odd.

ffiF (f) The function f(x) = x3 + cos(x) is zero for at least one real number x.

T lFT(g) Jim tan(x) = 00.II!:-ll X-tCX:>

T [EJ(h) If limx~oo f(x) does not exist, then limx~oo f(x) equals either 00 or -00.

T!D(i) Let f(x) be a continuous function defined on the interval [a, b]. Let L be a real number
which is not between f(a) and f(b). Then by the Intermediate Value Theorem, there does not
exist a number c between a and b such that f(c) = L.

ffiF (j) If the function f(x) is everywhere defined and is invertible, and if g(y) is everywhere
defined and is invertible, then also g(J(x)) is everywhere defined and is invertible.
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Name: --------------------------- Problem 2: /20

Problem 2(20 points) The function f(x) is defined by the followingformula.

f(x) = 3x - 5.
2-x

(a)(5 points) Find the vertical and horizontal asymptotes for y = f(x). Remember to show work
justifying your answers. X - (j R· ~(t)~i A '(:; L. w ~t~

VertlcaR Asymptott. where x~~ ~ :Hori;l.ontaf symptote - Ritn t'l) sa L
~~~~~~.... - .. -. -./1 x...•.•.GQ

'2- X:aO C h•..k I.- 3~...S- 1. - r-. I~. ~-S .•• 3x _ -3 D. • •._"':•._r - •• - --.

,.,.. 1m - - - - .•• vv I - - ~t'" :ft-S :3x. =- 2. • - . x-.2," 2. .•~ 0" VI 2. ~ -x ~ ~? •.•• z:x = -
&. ii.".. ~z!.. ': -00 :-00 !!-j 3t ., /).~ "3~.:-3x-t2 2-~. 0- 1-· 2- ""'> - I: -;J, ~~ -1/1' Z-ll

r :.!-1-
Vertical Asymptote. ~=2.1 ~Horizontal Asymptote. ly = -3}

(b)(5 points) Find a formula for the inverse funct!on f-1(x).· Show your work.

teX). r= 3lt-S X(2-y)=3/-5 --+ 2x-Xl= 31-5 ~ 2x-t5-=- Xlt3,
2-)( .r;: 1 • JJ, 2x+ 5 ~(>(+3}y -> 2.t .•.S:: '1 ,D!I,,&,It-e~ 3)'-S:a

x+.3 • C lC" S' '
_to x •. 3v-S - ,t ~x. ~- ~(x .•JJ a ~;t+)S-SK-lt+ ex). I \ .x"'3 LXd) ;t.•.J

1-1 J2X+ 5:·1' =. X~:J 1
j-l(X) = X. .• 3 ( 2- y:a. 2.(JeotV_ (l~'t$)'a ,

C Xot,) A1'3 H
(c)(5 points) Find all vertical and horizontal asymptotes for y = f-l(X). Rememberto show wo"i14
justifying vour answers. :Hoti~on~~ Y~L t"M ~) L ~31-S_

Vertical. ASYMPtote. ~ lim .•f~}: ±.oo ;ASYIDPt.te,. •••~,e.- x~:tC» (I< = : 1..-1 -
- whe..-.e.. x~ a- . - - - - . - - ~. ~" ~ -
V...I.. ?=0 C /.- ~-~--- -r • ~ r •• -, '1+00 ~ +5 2r -2 fl· tx..•s - 2. t x./,~j:(ff)
AT,> h L .fft «.lC+S - J ~ ~~ _" - ~ _ - ~l'" - - ,• ecec: • Jt~- - • --::. -. ..,.., ~ .:s 'X :J1t~..•••"-t~ ~ J /xot.lX: -3 )(."'"0 ..
---- & J,i.fh 2~~::!.- ~_oo.r~-oo.!!..•.S~~%2 Ii." ~=2 - - - ..

x"".3+ )Cot.! 0'" ~- !.~.l It. ) ~•.•-,o X+3

rx:z -31 i {y==- 2J
Vertical Asymptote. l!:!J ;Horizontal Asymptote. _



Name: ------------------------------ Problem 2, continued

(d) (5 points) On the grid below, sketch the graph of both y = 1 (x) and y = 1-1 (x). Each graph
has no local maximum, no local minimum, and no inflection point. Carefully label all vertical and
horizontal asymptotes of each curve. Your graph should make clear how each curve approaches
each asymptote from each relevant side.
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Name: _ Problem 3: /25

Problem 3(25 points) Consider the function f(x) = -2 + 3JX.

~

~~.-"i-f,=(a)(20 points) Use the limit definition of the derivative to compute 1'(4). Remember to show
C .~ll your work. ,

'(~):: Rim f('l+h)-·I('I) ~ f(~th)-f(~}.:(-2+J/'i+h') -(-2 +J{a1)::. 3(i't+h' - ff)
••.•0 h Af ~

)..- __•• - •.•__- _ •......- - __••I

f(".h)-fC&fl : 3(-r-M -f;))( (.[li+f:+.(i) _ 3«('f+1.)-'t) _ 3h = 3
~ h (/'+h'"' +/i) - h (..['+J" +R) - ~(V'ffoh'+{f) ~ +fii

~im ~('f .•h)-f('t) = Rim 3 _:a. 3 _ = 3 L':: J.. I

1\-+0 h "..•0 v't+" +R fat +{if 2 +2 't-

(b)(5 points) Find the equation of the tangent line at (4,f(4)). Write your answer in slope-
intercept form, y = mx + b. a = Lf

E:'\l4ation .'. : y_ fea)::. fea) (x-a) . .rea) .•-2+3..J'i ••-2 +3"z--2 +6 =!t
~he Tan,."tL.ftt.l, .J.' 'ea) ••.P'(I.f) = ~

y-I{ "'"~rX-~)=tl(-3~ y .••.~lC-3d ••~)(.t/

y=lIX+1L
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Name: ----------------------------- Problem 4: ------ /25

Problem 4(25 points) Consider the piecewise-defined function given by the following formula,

JX2 - 2x - x, x 2: 2

f(x) = Ixl-2
Ixl-l x < 2 and 1 x 1=1 1,

3 1 x 1= 1

(a)(12 points) At each of the following points, circle Cont. if the function is continuous at that
point, and circle Discont. if the function is discontinuous at that point, If the function is discon-
tinuous, also circle the letter of the type of discontinuity: R for Removable, J for Jump, or I for _. •

40 _ ~ ~ •• - Infinite, Show your work.
o · ) r:.. "D ')(1-2 ''ll-Z 0~iM toc)=lim ~..JX1.-2x -}.. =-v2'l..2·2 -2 = -l:jliM• r(X)=Aitra ~:l ,iI-i:l - = 0 .
X-+l,+ ~-+2~ ~"2 /t-.T J. -

S;n(~ 1,,"+ foc) &, lilft. f';t) ex~t ani dt't. (lnetvat.) fOe) )aas cl j"'''-' .A'S('''~;~~x •• z x •• z. of 2.
• - --tr; = +2. Cont. or fDiscont.l If discont., the type is: R rjJ I cl X- .

~ I L.:!J •..•••........•.•.. "- - •..•. ~- ..•..•
v>O ,X, ..Z - x-I IJ - )(-2 -I /.- )(-2 1" . tiiI - - J ~Im -.: -:: - 00 ~ \M - ~ - - -+ 00

- ~-I X-tj+ )t-,. 0" - ~""?1- 1-1 0- - -' _.
Sjnt~ ti,.,..t~)e,,,I1$ -00 'Lals. I..'", 1(1..) ttfliJJ ,*"fiO)I.f.'~) basani"hnite J.i~c.ontilJ,b,'

~--1 \1 ~ •• j'"

-, - •••• , -x = +1. Cont. or [piscont.l If discont., the type is: R J 1II ..__.. ~ ~~..X= t #

~. 'X':? = ~ ) ~. \)(1-2 == ~ J J.ltrf t/1.)~J.t",es.-:l::2 13m I'W:J£-" -x:~~~;-;-
lx) J X J IA)-l - x ...) .(.-,.0'" )t. •••()Y" x-, -, -' x...•o: ;t .•••o- ..J(.... _,::.!J..

S,ntt !lM t(~) tRiM ftll et.,-f and 8rt. et"aJ~ 1.'ftII .p('det"a/~ 2. AnJ P.1'J~2.,_ ~O#, rro~..•o· ~ ~"'tJ "'t,.~J

• -~ ••..• x = 0, ~ or Discont. If discont., the type is: R J I C.n~;\NfIll af X= tJ.
x<o. ~2.:: -~= ~ t.". ~:. j. =+~ J.im ~c. J:.= _"'00 - • ' •• - ~ ~ ~ ~ ~ - -- --- .•

t~pl -J"1 ~'f,.t 1C~-1. tot-I (51" -) X•.•••1- t<t, 0- - .

S 'I'ce, lirrt .•flX) et"ais. -tf\XJ (I,.als. l;~ .p(~)er"Js -PO)" tlJ) has an i"'inl{~ J."t(."tl~;~
~..•-1 1.-+-1' df .:::-i
x = -1, Cont. or (DisconlJ If discont., the type is: R J [!l X.

6



Name: _ Problem 4, continued

(c)(13 points) Compute both limits

lim f(x) and lim f(x).
x-t+oo x-t-oo

Then state the equations of all horizontal asymptotes. Show your work.

X}Z . f'~):JIfx'l.-tx l - X . - J.;Wt fIX)::? _ Pl"~-'I). I r:P -00 ::00 - QQ ~ 'J:'ttJt.~ert1I·~~.
)t.•••• OQ •

{"'.•.•lx '-x = l~~.b'-x ~ Jx1...b.·+ X ::. Qc1.. 2x.) - t't.= - 2x --? _-_2_x_ '::a. _~

j. -G,-2./+X 1'l&.•'U,'",x ~+x _~_------ ~-====~ ~'~x~~·__~~x~~~~x.c- )
-2)(

_':
1-~

-1.

-'
01

Z - limx-++oo f(x) = ---------
lXI- _ -X .•2 x. 2-
-- •. '" v1~1-1 --;::;" - - ~ ~ - 1'~-r' )( -_-

x<o

ry:: -1 fJnl y:a~]
Equation of each horiz. asymptote. ~LJ~~~~~~~~_
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Name: ---------------------------- Problem 5: /10

Problem 5(10 points) The following function is everywhere continuous.

{
X2, x> 1

f(x)= 2Ixl-l, x:S:l.

(a)(5 points) At each of the following points, say whether the function is differentiable by circling
the correct answer: Diff. if it is differentiable and Nondiff. if it is nondifferentiable. Show your
work and give reasons for your answers. In this problem, you may use any formula you know
for the derivatives; you need not use the limit definition.

·X>1. f(X)=x'l liM P{x)=lc.,2)(~2. .0«<1.1 ttx)=2f;cl-l J f'cX)::J2JJirYl +(xJ=2
f'(x)~hIX~l· ~..•f -J :2x-j. 1..-tl--'

Since !ll.", f(x) and. l;.m .. .f ex) exist and are errJ~)
'I. -"1'" 1..-t1

t{X} is rlillerey)!iabk at )(=1.. AnJ P'f 1) e..t vsl: 2.

x = 2. [Diff.J or Nondiff.

0<1.( I +(X)f: 2Jxl-j
) ~ 2.)(-1

+ '(}{): '2.

X<OJ .piX};,. 2.IxJ-J
-= 2(-,,)-1
::. - 2,N - ,

5inee. .f-'{J() has d "ctXf~ Of'" \Gor.·
af y. = o. 50 Ax) r~n()fJd./P,

a.~X=O.

x = o. Diff. or [Bondiff]
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Name: _ Problem 5, continued

(b)(5 points) On the grid below, sketch the graph of y = f(x). Carefully label the points on the
graph where x = 0 and where x = 2. Make certain your sketch matches your answer from (a) at
each of these points. '

-5 -4 -3 -2 -1 1 2 3 4 5

:$ IS '" COrner"

-3

-2

-4

-5
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