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(Print)
THURDAY
NAME:
OCTOBER 4, 2001 A (Signature)
[7:30 p.m. - 8:45 p.m.] STUDENT I. D.:

1. (a) By definition, f'(z) = [ i 'FO‘”") - ‘C(’“)
h—=0o A

[3 points]

(b) Geometrically, f(z) isequalto {l.e Slope
4 points] ol Nz straight lne

nagenk o e graph of L
j'j@ %’f\,& }oom}t Cx),FQq)_

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

definition,
lim f(z) = L

if and only if AF," atwa/ ?lvem LANDY é_ou»wp) £>0
[6 points] W »2/34:51’—3 o (J,QVI'Q—/TA‘;«— bék”‘dB 570

o ’h“‘/-g DL{X»Q"ig _ /_F[)()—-L./La.

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

definition, f is continuous at a if and only if
[3 points] (1) 1C E ci@(”«é&p aA aﬁ/
(2) L L) ewsts,
X -2 a

awd ot
(3) L Lo = £la

X=Aa.
2. Suppose that f:R— R is a function. What characteristic of the

graph of f enables you to tell at a glance

(a) that f is everywhere continuous?

oin a/_p .-p E_S Lcml’)"bl(-?_l/)l L.—€}
[1 point] N e grapi N .;;&-

A has e ({/*MF5 e
(b) that f is everywhere differentiable?

[3 points] 2 71,&;/&\ ~A £ s Lt»\é,.okabk
MO’Q. A /{}/LavS o CLovrwlnas o~ |
VZI’"‘I.C,A./P %K%hjz oy Lu;[cl o_sc}//A‘lL/ou_;'
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3.  With reference to the graph below, .

[11 points) y
A

l

| ,

|

i Ve
|

i

|

a az as ay as as

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

true that
(a) f is continuous at p. ANSWER: AQ, ) Oy
(b) f is differentiable at p. ANSWER: 4,
(c) limgop f(z) exists. ANSWER: &, 6 4y, 45, &
(d) f is defined at p. ANSWER: &,,43,494, ¢

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.”

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

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

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

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

[4 points] ])41% 'FR—’:’R Vi e —g(X) —‘-[X\ #W“UXGR)
. QV\DX E,Q;t a .- 0 é-ﬁa.

Pt

M g‘.\’RJ)TR (s LV&/*—KWW Cone A 6 Simwce

ks ‘a’L“PL\ Ts  tew brolkew :
Vet £0) does ot eyt Leecause Nee

grapl o £ Bos o corwen ok (‘%‘C@))i:‘@,a)‘
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5. Compute f'(z) directly from the definition in case

flz) =Bz +3 .

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

[10 points]
o=l Lleh) - 5o Lismuz‘—m

=0

h-=0 h
=L TCXH\ + 3 -1§X+3 m_,_ﬁ:ﬁ
m +T§7<:3/Y

A= 0

= L cix+rh)+3 — (5x+3)

= WGT??]

B gm

SN mﬂw/wj

= L\—?D L . m'#m‘l

[ ,
W*TSX—#}

I O

-

—
- m k‘r’g—;j?
S .

)|

2 Jsx+ D
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6. Evaluate the following limits. [No work, no credit.] .

i_at Te _ X Oox -l&
. =2, ele X‘/_IQ, [-X {— o x + O
5 : \,_ A
[55 points: 5 each] A% T

@D (3 ppazp- L Glited) |, s

) =)
. /—‘ =2 -2 X=5 X - 2 2. 2[
[ im CLA(X +4) L X242 X+ AXHE g -

L

I
o

¢t gl O

U]

XL X—=2 g x®

4
- ,L[X,l)(y\-\vz)(,)s—f‘” _ SFaoa -2 & ['XB":'X + 4w +
)L"' - ——

-

X-2z - G154k YE=3 2 —

=L b(—( Zﬂ [X 2%+ 4]

—
E X -2 [ | &6 5&
2 4 -g
= 2
><Lz - 2x 4 BEN
I T
_ (-2)-2(-2) + Y i
- TPy PUEE N Sl (X o+ —2x' 4 4xP

3 7= Y30 xH 64y

7

N

- ] - SO - =0 1

-~ “ - .2
k L 1-S1wX |45 X L j—Sim X
. - = -
' 2
= L_ ces X - = L cas X Ccos X /
X0 Cosx ['%—5"17(] X6 Z;—.‘»—X-‘ —— ,__. = J./:/

j4+—sSinX I +o0
= |z — 4|, then

—

v ¥
|m1_14—1{_1_ | h

h<O

|
L9
N

n

]
{
I’~

!

{
—
M

i
!
M-

But fhen  tau?xij- seix

| -82e2x v —fauly
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(Continued): Evaluate the following limits. [No work, no credit.]

6.
. z2+z-6 -2\
(&) iﬂ%“* [ x3) (HB): [ x+3 =2+3=5
l'xz-'}/.)(_{__’é

—

\
A
Z.JI A i > .
2 & [X 43 X7 = X+ 3
I 3\[\0/7
Lx

X ~0e )X\W‘,—A X~ —%o ~X |- &
>
= C A L
xa—w—m 'ﬁ:t“:—é
() jm o= L bx L e o .
Xs-00 __;z = o oo l—% '_TD'-I-:A

. 6z
(J) :]-li)l+ I — -
Notz. [ &
—— ><—_7 b&— &

{e—m‘_ ) L+Vx+30

(k) tm S=YEFH0_ L &
&x &+Tx+30

=6 -
X= (

= | 36 — (X +3D)
b (6% [6+ Txeso!

= | 3L-X-30
X (, (C-X)-[é, +7)<+3- ojl
=l &= e ——
x= 6 (é—x)-)'_@,ﬁx-rao:l‘ x-( G+Tx+30"
_ IR B
T o+foezo L+ T3e  b+6
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EXTRA-CREDIT: [10 points: But, any score over 100 will be truncated to 100.]

1. Given ¢=.01, find 6§>0 so that |(5z+8)— 18/ <.01 whenever
O0<lz—-2| <.

[5 points] ]
SOLUTION: ,(gw, 2) -8 ‘ :) Sx+5-18 /; 5 x —10\ - (s-(x-z>l

=15l x-2( =5 ]x-2]|

Wz lsaut 5 |x-2| = )@H 3)~i€f < .5|=¢%

- &
Bt 5 lx-2| ¢« € & [|xz[c &
So Fp’/[( S :__E:_,. = _9—‘—- ,__(D,DZ.
5 S
Theu
Dc]x_zl 4%-"-‘- é_ :'_%_!_ =. 002 == {(SX+3)-13‘= S.Ix_z[

s

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

the function ;
fz)=2"+z* +23 45 = ,F[‘)=l§+l7+l +$

= | +1 +5 =3+S=§%
at the point (1, 8). J/ H
5 points x)=6x"4 4X>+ 3340
(*)
SOLUTION: \“/

£oy= st Ay )33 e SR F3
«=5+4+3 = /12

Thorefore , 12 - $'0) = fhe Slope Do shragt e

"}'dhgeu.;@' fo M= grepbe %
7_'__(()()___ xf’fx'ff_)(?)‘ts—'

cA e PDI;A/%? (’) —{:('))—‘0;?)/

So N- % .
'L_""""Z => Yy-¥ =j2(X=1) =2 X~-/2

d
7=\//2x—/2—+?=/2x_/./
- 7:MX+1:-:::,§’(1).X,‘A= LZ'X—&_L
l
o°='>-J-/l+A == b=F-12{=8(2s~¢

\H/
N=12x —4



