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INSTRUCTIONS: There are 2 parts to this exam, the main

part plus an optional extra credit part (on the
last page). The main part is worth 100 points
while the extra credit part is worth 10 points

i Otbut any score over 100 will be truncated to

Clarity of exposition is an integral part of a
correct solution to any problem.

Good Luck.
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MATH 2107-601 EXAM #1  NAME: WEY

(Print)
MONDAY
FEBRUARY 19, 2001 NAME: (Signature)
[6:00 p.m. - 7:15 p.m.] STUDENT L. D.:

1. (a) By definition, fl(z) = L'lm £(X+L‘) - ’C(X)
[3 points] l’\ =70 h

(b) Geometrically, f(z) is equal to ’//K.Z < / o']q,,z_
[4 points] o’ﬁ Hee S'fva,cﬁld@ e
fangei® fo hee graph o F
at  hee poik (x,fo0),
(c) Suppose that f:R— R is a function and that a € R. Then, by
deﬁ‘nition,

lim f(z) =L

Ir—a

if and only if FD,\,_ aw& ?{\/en <errbr‘ looancg 70
[6 points] 1"(&2\'6 exists a2 <o[2\)[a.1(";"w Abk%a{) X70 So fhal

b<lx-aled => /F(x)—L/<,g,

(d) Suppose that f:R— R is a function and that « € R. Then, by

definition, f is continuous at « if and only if
[3 points] (1) ,p (5 c[,ﬂ_%)k/éﬂe at a,
) 1;’:;. Eix) =wists
ot (3)  Lim Q= La) .
2.  Suppose that f:R- R x)s(_z;, ‘Emction. What characteristic of the

graph of f enables you to tell at a glance

(a) that f is everywhere continuous?

[1 point] Tl e ?/w_p& rﬁ ﬁ- 1s "”‘lﬂ"ol/\—éh ) [_e,) z"é /Ka_g

_ ho &'MMPJ o~ }or'za/»ds (fu.i)&)_
(b) that f is everywhere differentiable?

[3 points] Nee W}”g a/,F 1£ I's ““brmk’e"‘/ aﬂd
has he Ccorh&rs or VZP’lLléa// 71—4»\\7@1\(3

or wild  oscillatisus .
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3. With reference to the graph below,
[11 points] y |
I
!
!
|
. I
|
!
1 ] ! N } ; T
i

ai az ag ag as ag

list all points p from the set {a1, a3, a3, a4, as, ag} for which it is

NaMmE_MEY

true that
a is conti at p. ANSWER:
(a) f is continuous P 42/ Qé
(b) f is differentiable at p. ANSWER: a,
(c) lim;_,, f(z) exists. ANSWER: a,, 4, , G, qé

(d) f is defined at P

ANSWER: a,, 4, @, .

NOTE: Some points may possibly belong to more than one category. BUT,
Nota Bene, the number of wrong answers will be subtracted from the number

of right answers. This is to discourage “padded answers.”

Give an example of a function f:R— R and a point a€R such

that f is continuous at « but f'(a) does not exist. .

[To get credit, you must give at least some indication of why f is

continuous at ¢ and why f'(a) does not exist.]

[4 points] Déf'm F . ﬂg__.;]R

i fpg=x  for ol xeR

ond W

7= {09z XI=%
Picture: > %

—

[01 ‘IC(D)J =
(Seeazs)

\/€+ \C'(D) does wif =2yst b<opwse. 77,_0,
l/\.afg a Corner a.'lé CD/ 'p[D)J :Lo/ o) .i.

Wu' £:R-R s 2veryhena
Corvdmicses Since L‘E 3’1&P€t15 kubps

X;’»( X7 0
=X, 1L xed

(0,0)

Fioph 4L
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5. Compute f'(z) directly from the definition in case

f(z) =v8z+4.

NOTE: No credit will be giveh for just the answer.

[10 points]

f)=L £@<+k)—£m -l ”fgf{xH«HL/ [§xry

L\D [/1 L\eo—w

L. ﬂ(ilxﬂn g Y Ex+y '(/XM ry ] + )}E){—{»L}
oo l’\ ?/g(x*l\‘) U ] -f—T)H‘%

= | e/xth)+u —(@x+4)
e he [TeCceh) + +—.¥5’X*“’J
{ v
- ex+th +y4-Ex-4
N=0 T~ —
tq,[:‘yg(wmw] +1Ex+Y ]

- L zk
N I s

_ _—_——_’/’_,_____
L\)DW.,—W

R A
R A W’“"

B S S
T Nexen m CRERTTL

2.

e TEp—

,2"»7«2)64-/ Vz;u—;‘

!

—
~
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6.  Evaluate the following limits. [No work, no credit.]

[55 points: 5 each]

4 _ 4
(a-) limm g =

r~a T — @

=

:(424-6;’}(4 v

-—
-

L Gaea?)ad) [ (Sad)lxea) (o)

X | X—a
[__ )(+ax) Q( ’t‘&)
X2 a.

2¢%2a = Ha?

X = X~

= (x +a«:x+4x+cz3)

X 4 3

3 3
prairaira = fa

. zt—1
lim
z——1 41

(b
*»// ]
Xt | + J/

X9 X-4

(C) lim 1+ smz
z—=0 cosczT

@

=/ LXzfl)‘(Xz‘l

X -1

x— =!

.. .q || = Len® - [-1-1]

—q(ﬂ)}.-q.l:,’) = [\H].C—zlz 2:(-2)=-y
s ~

= G
\‘*——rg_e:. ra e

~——

=L (1)) ()

A =l X4

= [ (x2+|)~éx—t) = [ (x3—~xl+x-|)

@ 2 ‘
; n

-~ ==t ==Y
...-_..___.l+o = —=~‘—l o
l T2
. . _ 2y
L lasimx  josmx o [ 1o€? 3
X206 coaX | —8inX X3 0 C/DSX'[I"'S'“
= | ces?X . -l  cosx  coax -' L
x=b cosx [ -Sinx]  xoro Zosx gaS UiethlEl

(d) If f(z) = |z — 3|, then

i 18R =g | Is+h-sl (33l
oot h - h~o0 n D h
hW> O hzo
I O A
h W=D
hSD(; hWro
—_—
. tan9z 3...‘-4»\7)6: L 3. 71%"‘?)(:3,‘:3
(©) fim =5 = xse 3 33X xoo ! A X

1

. . cz—l
(f) lim = *-[__ “Cxl,s,ecx”

NDE.: le'l'"‘.lw']
S B SinX “

C fre on X we
hav 2 Al
styct=l
AN

X0 X* Secx+ |

[ a9x , SIMTX |
x»06 3X" T IX o5 9x

L" i Sl\«q)( ! --ﬂ’ \-,L

lephes fwat Sec®~1 = Jan?x,

X=6 3° TX ‘sq9x B ;=3
=~ [ cesx-|
X7l vz Lszc%’i'lj
X Sec X +
/'_L =1
2 2
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6. (Continued): Evaluate the following limits. [No work, no credit.]

) z—95
(g)mm=L RS S Y A G
/\’—475" CX—Q)» KX—‘I) X—~c X~/ -1 ¢

N__D;E." sli-ts
T A
o rx-
®) .- - - A

= [ X _ [ X
X9 -ce |x| - 4 X~ —p>  -X l~—LT
X
= L — -
X9—0 = =

] et x>l (-4
N (l,l')
4 &«
— - ;
LB )X
. A 'c:(-b' z7 Sikce ‘X4 x| Lorth X<l
szue.r 493

o (,.J-r{'e\. J";;< &

{
I";——;

4-vzFiz_ [ L EXTER EALETIN
() lm == <oy Hx - Te &

.. - ,.)(—IZ—.
_ ’ld_,C)(—klz—) - L _,__.l.(i———-*—'"”/
o D] T
1 ,
S B o S L m(_’;"—”;

BN IR T

[
R T (AL L A
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EXTRA-CREDIT: [10 points: But, any score over 100 will be truncated to 100.]
1. Given e=.01, find §>0 so that |4z +5)—17|<.01 whenever

0<|z-3|<é

[5 points] l(f{pg} "l d _
SOLUTION: @14){—{-5 ~/7/ = /L/x-/z/ = /6’»(x~3)/= [4]-1X=3 = 4(x-3]

We ad W lx-3(= [lx+s)-17] < 21 =<

Tgur/.- Uex-3[< 2 &= |X-3] 4.3—

QD {DI‘&L\. g::

£
S
V3
o
N
V)

Thaw

Lz [x-3]<0=

M

= ._6_7_':.0025‘ = /[¥"+5)"7/:‘/o/)<"3/
L‘ .
LYo g _
o z

2. Find the equation of the straight line that is tangent to the graph of

the function
f($)=x4+:z:3+1:2+a:+2 = ’Fél):lqi- 131_"2+/'1_2’
-+ [ +IF]T2

at the point (1, 6).
t the point (1, 6) \/[/ ] LHZ:(&

p

5 points
 poiots - /(X):L/-nglxzn?-XI*H‘O
SOLUTION: \u/

gl(l] =d.13+ 2-’242'//4’/

-4 + 3 424+ /
= 7 + 3 = (O

S m’/FlCl)szac S/"'P’z' J& Mﬁf—r&%ﬁbﬁ‘ /Mz‘%aujzw@,

1L'D He W}fﬁ »’g y=1ccx;=x*+x?+x2+xrz
ot fiz poonk (1, £ ) =0,%)

Sv _Y_:,":' - j0 == \/—(,=ID-(><-{)-— o X ~/0
> W
\/e/bx—/o,,_e = /0 X~

A

Vemy+b=lox+b

S o (o-;/D'[—t-b
R N - T B \/f/m‘*}’:/b)(*‘i,



