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1. (a) By definition, f'(z)= LL:M ‘((X* L\)' ‘CO‘)_
[3 points] h=e (/\

(b) Geometrically, f'(z) isequalto ~The Slope t{g
apoints]  Proe steagut Aice
e F‘Q"“&Q (%) fo)

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

lim f(z) =L

F £ d ]

if and only if 15_,-\,- 0(,»;? 3;""“‘ Cl-('”’r ‘05”*“’[5 E>0

[6 points] W Lysts [cLG?UPtéV\ I‘W“ée_) g>o
so heat ool x-a]<S — [-(QL)-LIZ e

(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] (') '? s Cl’z{“:"@e A q; /

(2) 1)—('_‘: Loy exsts

&

M L_\h’y\, = é4
(3) =i S = {1
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] TLVC TL&—F*Z f& \C— e lcularakg,,‘_
Lie., of K T d/LLM}/JS gy .é'rqg,s

(b) that f is everywhere differentiable? In ’/"{_] .

[3 points] WW ’3 ‘P o LPDZ(ZM

&,\A,dq / QXM@% //K_M O
Corners | verdicak fmmget, or wild

oscillations
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3.a. [11 points] Let

2243 , ifz<-=-2
f(z) = 0 , ifzr=-2 XL+3
4

-
-3z H"

2

(i) Does zl_if’iz f(z) exist?

or ___No

L S0 = :T—.:L foy= L {‘IX);alg.tsﬂl':i P
x->-zt

X>-2 _
Explain Why or Why Not: )ta_foc) =7

| Se= Ll x%3 =oy+3=4+3=7

x4« =%
L + - L §-2% . 3 —__._301): 25———+":_'_'+-’7
x-=>-2 x—» -2 % 2 = &°
X7 -2 = L f&)="7
L Soy F e - 3%
Se ;L{q-z- Ter= 1= x--:-z5 ) = =z

(ii) Is f: R — R continuous at z = -2?

—__Yes or V. No
Explain Why or Why Not:
_ 1 3
| Cpy=n # 0= £ . £.9
X - -
T 7 X
e L o0 =+ -F-/(Z/') .

X -7
b.(i) With reference to the graph below, answer each of the following questions
about the function f:[-3,2] = R.

:lif-nl‘f(z) = l .t-lbir—nl"‘ f(z) = l
lim f(z) = | tl_igl_f(z)= 3 f(-1)= 2,

(ii) List all the points z € [-3,2] at which f:[-3,2] = R is not continuous.

Answer : y
s R i\
\s _v:_t coubinuous | L
at x=-| aud ./.:./D
X x=1. 4/\—0/

\- s >X
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4. 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 a and why f'(a) does not exist.]
4 points ; .
[4 points] lﬂfﬁ@- jC:PP\-—*ﬂR V1 e
'?'(X)::{X':: % X, lg X zo

- ¥, .,f X¢& O

/‘(;,.\r ol xelR |, ad let azoceR
\ ]
Pictane A~ W:ACCL): ¥

N
\(&, ‘C@Q) :(o) K_@)) j@ o)

M)'\: : ’LP ﬂ—lk a 21}£Y‘7w&.¢u&

Cotinusis siee o grapt. .
bu«}arDLC.Qu‘ Vet £'te) dpeq wol Logyest—
becase , were R +o 2wst fo 7C’(})
wodd 2 guad Tm Slope 4 Toe_ Aregle],
fr Hanset fo Pon itent. ] F
«X (0,€w)) =@,0)  BA T grapl Ff

/C.a/aa_ Ca'rna&i:(p_/ / %&mez Lo taw
) Max{»c%
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5. - Compute f'(z) directly from the definition in case

fle)= == -

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

[10 points]
Fog= Lo foeh)-too
=06 h
I
. L Xth-s ‘_3_(:5__
W—=0 i

1 (%-5) __’.(X-I—L\‘S>

[
;/—.————__- PR
— - - h
h—=> & _(x*" ;)(X‘ ) . —_L
h h
. ¢

| %-s ZXx-h+5
- X2 = T
h-o 6 Qc‘r—Lms)(x—S)

-] - L
L= o LX”"'S)'(X——g) "

L
- L D

b LX*’L'S-)'(K—g)

| - |
_ o
- [i\“ Lx+L'5j'(2<'5—)
=20
| =1
- E;:_—b_s—) (X’S') (X ’S)L
-2
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6. Evaluate the following limits. [No work, no credit.]

[55 points: 5 each]

Natz-. 'B S wFLzhc.z rz—6 -,_7_ (7( + 3) (\( ’?‘) _ Z__ Xt3
d ivigs e a0 ' - >
2—-—-——‘ ‘:’j‘; (a) Ik Nzl Tz +10 (x- S') (X~ 2) X 22 y-s

=

§ 3 ¢x~

< - L3 —

Also X-Dexra) X2 _ ¥ _ 5 _ .=
r—»———-—- o) x5 2-5 -3 3
i -’7 o = 1)""‘ )(:;f: .)

-0 (X‘Z}C\( g)

ey (=)= L (4;:*) L (4“ )

(c) lim secz = L (__

— —
(d) If f(z) = |z — 4|, then
m fa+h -4 _ |

h—0 h

e -

p—

" L l_l_"_l 410'55 M,o‘b fQX;S-t‘
W2 h

\

[hl

R h :
>nce \L:—eo“ W hW=so~ “"'\ ":‘)‘fih"'o
,,/—-—-—/ i .
an7z dan1x . — — =l <D
(e) 140:1n3z >L:_’° '7)4_ h ? b( L(
S 3x. 3% Y m
3Y¥ T:T
\ /7
‘ (3>¢ 7 h
‘ %
, I
=13, 7.
©32 7
(= Wl
W
| = tenx
)(L—;b X Lt—é—?—b—a( - L | -ceos?x -
~

[+ cen X X?D Xl(’-}%)() - L S\
’h

— L S\NX xzc;t\
XD ,4—56:5 - lé l
L



MATH 2107-601 10/8/2002 EXAM#1 Page6  NAME:_AET

6. (Continued): Eva.lu&te the following limits. [No work, no credit.]

3 _ 2 3 - 3 2
(&) =1—i>nllz z-+1:t+2= >L<——9 __‘()L e HHZ) _(’\3—(")4-—14-7_
T (y- i} -1
L (x = 1)
¥ = =i
Cfer 142 o T L
.—2— —Z - 2

(h) lim (x+\/3;_2:§;)= (_ X -PW X = x":.éx

T = =00

Se A .
[’ = S’clfung
3~x%

’f:""’":t3

S(X-3) A=sr 0 --—=
——n d AT

x-4, VG Xoetlz, 5
) -y 26

._2)(-‘!,;6 Xz

- (x4}, 1(%:4

/—//_—%9_:_ - | | X—‘ll :42
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EXTRA-CREDIT: [12 points: But, any score over 100 will be truncated to 100.]

1. Find the horizontal asymptotes of the graph of the function

- —b6z
v -
[6 points] 1__ _:_-__(3)_‘____: - X
X-"_*'DO 2 ;_‘ - v 2 ‘+ '
SQLIIIIOIE: AR+ X-2t0o ﬁ'(%( ( |+ 75(_)2")
_lex _ex | _=bx
- . /———"T -
\( Yoo "@92‘T_’_’7 )( 7 + oo IBX’YI -\—_,Lt. Y=+ |3“x‘.v,+i|
ax* a@w
| - C.X
- x=2r% 3 IX\ ’
L L _i_—-——- - 'T_Z_ -2
- Q)( ¢ T = ‘l'_.-..l
I+ 2
g{% X200 =.x. '-r”:'t'_\ X—)w +<f)<" 7/+c
Gr=
w\m‘L ] L 2. .
TS L = — T = ;«Y:"':TZ:Z-
= - ). - ‘ 146
Lo X»-00 3(-X) 141%(,, ,“%;i

 [4772) 4k [yz3) dre fie borsertl g2

2. Find the vertical and oblique (= slant) as mg otes of the graph of the

’cc,M Vertieal Asqwplotes
SOLUTION: % he 5 - fx\w x;_,\\g\{j

| X3 b_ x24x-6 .
To M M S,a,w+ 4,53/;‘»’.10‘&_ cﬂlvla&ty 7 f_‘('
X — |
X2AX=L[ X> 4 ooxta 6-X 4 0

k2 4 xr X

-x* L x
-X* -X 4¢C

X -6
N A
7)(—" 5:
i_-r*'w L' ! - L —’7‘—-—
L
Shecs foam Wb o) T lpge . (nee =0 *
X3 % 00 X5 4 \XHx-&) l

[lows At
Followos ,‘%* foo= L =, Y- R N VAN x-»uu—L ! ®

X«q"w x-!-{ra—



