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NAME:
OCTOBER 4, 2004 AM (Signature)
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1. (a) By definition, f/( Z_l“"' —p(x* h ’F ()
W=0

- [3 points| h

(b) Geometrically, f'(z) 1is equal to //'C_ﬁ, Y }'Dkz,
[4 points] v M sf}rmﬁ | 1wz
+imgzw+ +h the g ,,/&,04 L
/L’} ff’ue’, IDD)»JYJ L@ .

(c) Suppose that f:R—R isa funct1on and that a ¢ R. Then, by

definition,

lim £(a) =

if and only if ,gbr Al vew £ %6

[6 points] W LSS a | D70 Sut/k“//prf
dx-al< =5 |[fp-L]<s

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

definition, f is continuous at « if and only if

[3 points] ) ,F 19 QA@:E\* dj-/- Q,
CZ-) LIM ’)CCX) ,ZX}ZT/S , M

X~ &
(3 /..lwt. _
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?

1 point] /DA/’ 311'%1@/6\ cf,? «F 1S Lcmb;—g;k@h.

(b) that f is everywhere differentiable?

[3 points] Tt @’r"‘}éfﬂ "/«? ~F is z,culorz;[éem
Awdl has ke covuers, vertical %Mggw}s/

o wild oseillations
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3. With reference to the graph below,

[11 points] y
A

ai (¢%) as Qg4 as (073

list all points p from the set {a1, a5, as, aq, as, ag) for which it is

true that
(a) f is continuous at p. ANSWER: & y qs
(b) fis d;’ﬁe‘rentiable at p. ANSWER: q‘»{
c) limg., ists. R
(¢) lim » f(z) exists ANSWER 5(’ , 42 ) 4‘_] ) QS
(d) [ is defined at . ANSWER; 41 ) Qz.l) Qg , Qé

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 aeR such

that 7 is continuous at o« but f/(a) does not exist.

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

X i? X7 0

continuous at a and why f'(a) does not exist.] '
‘{-— X g X% 0

[4 points] 'Délclwé fﬁ?-—aT‘{Q 62‘ Sg#(w? g()q,,
%rrﬂ-éul\ xéR aw.A? et a:z0€lR.

Picte [ i
Jelare: Cincz &:=0
| ( 1(@);[0:03

[4 ¥(a3) -

jc P‘QR s every tshere C’/O'I«('J'IM.LLOL(} Z‘ﬁ In /Dar‘/'ljulm;

wL Xz Gt o} L—ea@u&e_(ls ﬁra,/;y& s wubroken. \/ij&(@
4/ es u,mL 2;<15+ becanse were A +o exist ‘FCD) ?; e
y qX 71’5.2, S/O}O—Z 0{ e ,<I7Lr*au7 Jd = %M?,Z‘% PN
L( V‘F’ ’F T }’DD’J (b {(b3> = > BL: A’,ZM }u;

P/k X “’)‘ (% 4:10>> g lence can't have 4%\6,&,@

& CbT‘M.Z
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5.  Compute f/(z) directly from the definition in case

1

f(m):4w+6 '

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

[10 points]
frg - L ol foo
h =0 h
] L I
= L Yix+h) + & 4x +6
h=0 -

h
| HXAE L{CX"‘M_{‘_',A. L

L_ '171; Ty Al A%l AGERY+b Hxtb

0 h

3 1 yyel -y (x+h)+6
. b= 0 " Euw+h>+4]'[ﬁx+43

-
|~ O S,
-
_qh e
L ATl
= ! /
h© L)
-y 6\)‘(”7(’\/
- l\:;av @)ﬂq\’\*
= :/L}'Z‘)ﬂ:z
) ,;W [Hx
(42 -4 il S

- H = — . = Z
* Tzrealt | #laxedt axed
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6.  Evaluate the following limits. [No work, no credit.]

[65 points: 5 each]

(a) If f(z) = |z — 7|, then

- im-saen _ L 770+ | 74h-1] _ L - lul

h—0- h T o I h=0 h
h<o h<o
=L o-w) Lk =y
-0 T = -0 2 -0
he? h &6 l/lig/’__

X°. J
(b) 1 Z=20 - L xt-at | - a)/x3a+><éc+><4+- &

—2 7% — 32

.! 7()(7’&')(.5"&5 .7&0‘ g)(x‘{d.‘.x a*x&‘i-xa*x

_ L X"+ Xia X at+ a®

ssa XTr¥Xia:x®atix.-adial 5 ’
- L a3+ &’ “%*Qa‘i?f// 14 7 ¥

:—\

b4 Y
2 +@ . . .
x> & q'{+a3a+—a W ARXZ I 54 §-e S22 s

— (‘C)'Tac'+49:~32 L (y L,z\ (XH?) L _gg’\

z—4 72 — 6z + 8

X=H4 (5 o) -2 | x-=d X-2

-
oty

2.
§z

—1e - 4+& 12~ _ L
1 IR e -
-2 =
w@/{ ——
' (o}
\—’)_.\ﬁ(d) tan9z L —-}—ﬁuqx . EL . /L’f')
:z:—-»O sin 3.’17 —<7 q X 5‘11/! 3X
I . AL h’gf - 3
= | | 3 " 3"
e e e e .
| - / +.) L/.dg X ~ )
(e) lim cosa:-l )_. CoS X ’ éf__ﬁ'&/ L X2 (:osx-ﬂ)
- X0 TXE lomxrl X0
| - .S;\a, X 2___)_____,—-——
..SM L—- —x )
22— T yoo X (S% A
V2, (asxﬂ) I
2 ) -
L \i;l’ " lj- ~
:},ZCX "‘/ —
. S_QC. X-l-l Z‘ 2
Secx ) Sec X -
AP0 % (secx +1)

'“}'auzx ]
e L ey,
X S€4x ¥ w Y

X200 —— .

SCe ¥l
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6. (Continued): Evaluate the following limits. [No work, no credit.]
e TR ol A
MR S Tx < P X Tﬁm
R (2. S - 18X
=
-3~ 0o X1+ Ve AL -~ - /
X | ngnx,_ X=-po “X-Ypi+ L
S N S | o 1€ _ 5
.___.-—[ = e -
x2-00 Tgre L] Trvo 9
. 5—z? =
W mgp= 2-25 _ -(2575) | -
25 -5 25-§
I
“5’;? - -
<5 =
O oamme L 32X & ) 3
- - - 3
Y- — QO X -3 ,);(. Y = 0o ]—-._;
— 3.__/‘ ’;'-'223
-0 !
3 1
() tm 2= L -
-3~ T — X'—93 X -3 O
X4 D
/MVJ(’I% 'i X"Z: “;:/C_k:f—ta —'ﬁ 7—” XL?J )X~3-: SIMG//E‘!' -‘ é;JM
3 :Mj@,?llve..

Bt 4 negethe v ler 9res fy 0

(k) lim 9-v&+70 L

e=11 11—z y 7—}}<+70 74. IX+70
24 - "

1= G+ +70"
| gl —(X+10) _ | el-x-1T0

x> U (,,,_@.(%LW) X711 ety (+Tkw10)

|
L X I e
S XN Ty (-”HW) X7 747 %070

____________.,—4—-—-——"‘ = =
——— e s

TeTiam s I8

)]
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6. (Continued): Evaluate the following limits. [No work, no credit.]

(@) lim _—i8c
o= Too JBIZE 1 1
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EXTRA-CREDIT: [12 points: But, any score over 100 will be truncated to 100.]

1. Evaluate the following limits. [1 point for each correct answer; but you
must show your work to get credit!] |
[5 points: 1 each)]
0 e Ldalh) Cextexel
z X=1 Y~ ()(3‘/01~ szII**XI"'z +)<‘l)
2 L dan 0003, x3xan = 1 (1% 1RD

s

oy = |- (1+141+1)

\-
— _(“1) ) = [t = &
=L ¥ ]XX~2X+Q
X2 —1 2
X~ {~1) :YZ; (i( - 2x+3)
- 2 -
TN 2y Es s g,
x3—-m2+x+3=L 13... /21‘"14?— _ |- 1 +1+3 y
, X=1 \,t_t 2___‘ "‘Z
2 X<y 2 -
)<L-7((X 2Xf3)=}~2.1+3=1_213:¥~2;Z
BT L eSm8% siux (/050
X320 & X
(e) lj%w= L- é S\lu LX _S)\\,, Z.[,X y
z— X N, b

N ?00 & hOO

m,___4m3+2m2+6x+8?‘, Yy+2 +F 2x+ &
2 +1 - =

X+ 1

by A~
W2 Ty o rexs®

iy + 14X




