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You do not need to show any of your work or justify your reasoning for the problems below.

Problem 1. (Two points each) For each of the following statements, circle the appropriate answer to indicate
whether the statement is true or false.

(a) True ol False:
The following 1s the definition of a function f(x) being continuous on the closed interval {a, b]:

If m is any value between f(a) and f(b), then there is some ¢ € [a, b] such that f(c) =

Lot Tofermediate Vale Theotm  <or ¢+S 4ins op o chud in lﬁrm}.)
For parts (b)—(e), refer to the graph of the function f(x) given in the figure below:

Y

(b) @or False: IEIES (z) exists. (ang rs L) : "(:(,X)
. ! T3
() True or lm 202y exists. (’x—n" (x) # fxlmz*tt (%)) E 1s
|
(d) True oy f(z) is differentiable at x = —3. i . !
,

\
{ It Le(‘}ﬂin))’ net evtn obs /Lg,e ) ’L 5 -4 | |
Tr o
(¢) True OF. f(z) has four points of discontinuity : | \

shown in the picture.

Kh€rt ar Ona‘}y 5 SVlbl Pl’llnk @ 'X:"g/ ";jan 215

(f )or False:

If f(z) is a continuous function on the open interval (a, b), then the two-sided limit lim f(z) = f(c)
for any point ¢ € (a, b)

b/v e des h o a Tin ]»éfnj C’S,\/
(g) True or(False)

If f(z) is a continuous function on the open interval (a,b), then f(x) necessarily attains a

maximum value o ,b). L. ) .
n (a,0) (T)\)S % oni)« new%&;r—:'/) 4’)’14,@ on o C/[ﬁi‘%‘f’ ,‘n}.e,,w,/_>

(h)(True)or False
(z) is a differentiable function on the open interval (a,b), then f(z) is necessarily continuous
on (a,b). | ] [y K R ol I o , N
(a,b) i This S PAsIr 4 ndf AL AT Q/,.rﬁf/»o/n%/aé& fFing J,smsud In C[afs_/

(i)(True)or False:
If f(x) is a differentiable function on the closed interval [a,b], then f(z) necessarily attains a

minbmum value on o, B {8y (h) and 4he Lnlermedinde Valne Th'm

(j) True or

The precise definition of the limit (i.e., the one involving €’s and §’s) was developed by Karl
Weierstrass in 1859 for the sole purpose of torturing students in a Calculus class like this one.

N

C 4 east Wt Lin wssume Yhat 4his s calse...
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You do not need to show any of your work or justify your reasoning for the problems below.

Problem 2. (Five points each) For each of the following questions, circle all correct answers among those pro-
vided.

(a) The following expressions involving the symbols co and 0 are indeterminate:

@ /0>

(II) 00/0 = .
(II’I~)“ovom;\oo

(IV) 0/0

(V) c0-00 = 2

Q-
¥
&
&

i}
&

(b) The domain of the function f(z) = v/16 — 22 includes the following points:

(V) =16

(b s unvﬁt.m@dj
(c) Given only that 3151_’m2 f(z) =3 and 1_,2 g{z) = 5, the following limits necessarily exist:

O I (f2) 9@) ) = 3.4 =5

e
o

(ID) % (@) - 3)-eos(9@) ) = (. Cos(5)

(un bm e Ly e Heminant )
o

"\

(IV) al:—>2T 9(11)_5‘ P 7 ( \—001‘—5 Le 20 :X) LM}‘ Wée Can+ breﬂk J’ UIP )/

1 / 3 R + . - \\‘
V) zlLHIIS (f@)+g(z) = ? [ilw"g Dy)j}, ;’IWW )n';g,rmz;,{i/)‘p,r) MLVV"‘L 1;m;vLS (41[' ’X—?,)

(d) If f(z) = —%, then the following are necessarily true:

@ f(=)

(II) f(z) has the horizontal asymptote y = 1. (W Aorl\tor\}'a’ asy mrthJ-C s @ ?: 0.)

(III) f(z) has the slant asymptote y = z ( TYy long J,‘\/,"b;'gn.)
)
)

\\,‘n{,'np-,lf Cll‘jCon\LJ‘nVN‘{-), b/(, o{ n(ﬂwov‘q;)

has a removable discontinuity at z = 1. ( T4 \_S an

I
CV (x) is continuous on the interval [2,4]‘.> (ﬂeye art no “blow- ups, el’()

(V) f(z) > 0 or has a “blow-up” (i.e., goes to Fo0) for all z > 0. (Tfy X = % /
/ ‘.

Extra Credit. (Three points) In class a mnemonic device was given for remembering the first ten digits in the decimal
expansion of the number e = 2.71828.... What was the exact mnemonic?

"27’ (AnJrew :)_Q(,)CSDH>(AnJreL, Tolckwn)

A e 4 3 - '
CAndrew swackson sevved 2 doams as Mo FPUS Desident and was eledtd in 1825,
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You do not need to show any of your work for the problems below.

Problem 3. (One point per blank) Fill in the blanks in each of the following statements:

+ /v’"“’
(a) Given f(zx) = -$Z=, the domain of f(x) cannot contain z = — V> __ because these point(s) cause

the function to n})l.ow"%lpl — l‘.e«‘ o 'IL&no’ 11‘0 /‘n‘ff‘l"ﬂ#)’ 5.t 'F/i.l/}) 1:5' VInJH:"LéJ,

In interval notation, the domain of f(zx) is W { V3 E (' o, Y (W VS)U[\F x)

(b) Suppose we have a rectangle with side lengths = and y. Then the area A = X ‘_’}; and

9. - L/ \
the perimeter P = _~ ) * ,ig) .. Solving for y in the latter expression, y = _3 ( P 2 x).

Substituting this into the expression for A, we can express the area as a function of the side length
L /D AN L)
z as follows: A(z) = 2 X{ P~2X) | which has domain (OJ 00) or (01 2 P>

(Jependfnj on the Q/Jp/o'cak‘on)

(c) If f(z) =2* —z — 1 and g(z) = cos(x), then (without simplifying)

0 o1~ ote )= (2e4)" (0n) = ) (cos (%) |

/ . “L
(ii) (fog)(z)+ f(2+h) = L¢05'x)2- (s x) =] + (24h) ~ (2+h) -

. / 2 \
(i) (g0 )(@) 9@+ h)=_ 03 (X=2 1) + cos (X4))

. f
(d) Let f(z) = (1+ 2%). Then the limit zl{‘fm flz)=__1| because given any E > O

i

we can find a D = E - > 0 such that if z > D , then “ﬂ,") -] , < E.

)

(e) Suppose that the limit UM f(z) exists. Then lim f(z) = L means that for all L0 , there

exists a3 »C such that if OLJ”X"]J< > , then }{[’X)"L) <8
Extra Credit. (Fi ive pomts) The modern equals sign “=" is believed to have originated in a famous book called
" he whetstope of Witke” , which was first published in 1557 and

written by an amateur mathematician named Robert Recorde.
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Show all of your work and carefully explain your reasoning. Unclear answers will receive no credit.

Problem 4. (Five points each) Compute the following limits or state that they do not exist. Explicitly state when
you are using any “u-substitutions” or when you are using any special limits.

. ? t , -13
(a) lim (33:2 2z—3:c) _ IH’b ZXfZ'X:SIX -lgx ,lW ’3?( i, . y :L‘_lg.z
T e Xy X t5 TNg-o Xp5 Ka-w |t 7

Synltiply both numerots,
an(J dbnominater L/ 5(1‘ '

r—2 -1 —
7 1-

5

(b) Jimli2e — |+2(7~) VE 7

s Poove )

T . . . . N
vy iolncj T '}\:_,’_’ Sipe iw/}}wnD “J,;uJ A@Vi)enj_

(c) limsin’(2a) _ [im G;VI(Z”‘) ' ém(Zx)

-0 12z e —_ i wmw,
X0 THaT 50 = ]-O,LOJ
\\‘ AN e b e

("N ; L \’l JJm 7,(,557() LD

Al iy e Vel

(d) hmgx+h)2—z2 “Ph ’sz" ’Z/X)'I + ))Z - ’

h—0

)iy b /Z’XJ'L) _ !n‘h-.éﬂ’)J

h-0 b T owso T3 T hso

=122

e e e ‘.,

() I, sin(2) Does /\/,,,L Ex;s%

- i ;yn Sl‘n@')
/,/ Vet U= ,;z /~ S?(ami /,}VnHL e:ao & ‘—’}
. hr * \
0 st = lim Sin(u) v |
W->0 —p = =

Problem 5. (Ten points total) Show that the equation z° + 4z* — 623 — 8z + 2 = 2® — cos(7z) has a solution on
the interval [0, 1], and explicitly state any theorem(s) you use.

Set FX) = Ak4x = 3= 8x+2 - 2" cos (mx). Thin sina £10)=750
an) £lD=-lo« 0, and Sinwe F(x%) 1's antinuons on [01) We Con G/p)/'
Yhe Ih#@r)—r\ld/'nl{’ Va}h,g T +o CWILL«JI Hat 3 celo))s i, 'F[c) =0

g - 4
° = 0 3k 222 S cosind),



