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TUESDAY
NAME: _
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[7:30 p.m. - 8:45 p.m.] STUDENT I. D.:

1. (a) By definition, f'(z)= L\;m —("Oi* L\}" ’QQC)__‘
[3 points] - . =o h

(b) Geometrically, f'(z) 1is equal to /h;\.é S}m& '4

[4 points] /1\1, S ‘}‘*‘WG/Y/J@ M
to e £

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

oA s too'm?Q <)4)-(ZOL)\

definition,
lim f(z) =L

I--ra

if and only if ]Cw aw.q/ jl‘u-zu Cgrror bp"“‘ézj E>0

[6 points] W Zysts a Cd,evfat;w\- ZOWMXJ (S->Q
5o hot oo (x-al<S = [{o-L< €

(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] (") ‘? ' G{’zl(”:’@e A Y

([ 2) Lil: Lixy exsts |

=

ok Lo e
LZ ) X=2>a _QDL) ‘p )
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

[1 point] Thee ?’Ldv{r@s % \ﬁ‘ tg tenlorplee.
LL'Z' ’ A /6\44 T ql/{/cM[;OS o -&’rqlgs
(b) that f is everywhere differentiable? In V(J :

[3 points] /MW ’3 ‘P o ttw APDZ(ZM’

G ,4,%/(’9&«5’%/@@7 , A o
Ce Y‘MLV_S} [/Zr"l[L.CJ ‘/‘KDA}CJJ&' o l«/llﬂl

&5 cillatiows .
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3.a. [11 points] Let

z? +3 , ifz<-2
= if z =-2 A
) 4?—% : if z =X +3
(i) Does I1_131_1 f(z) exist?
___‘/Yes or
L . S\'Lx-):‘ T= L Q@)ﬁ L 'C[X) ﬂl&ls‘f’.’) M
x_g—l' x= Z X>-2 L\ ) 7

Explain Why or Why Not: x--2

L Sw-L X3 =Loyrzaud3=T

x4 -&
L - 3-3x_ §-3¢2) Bl |
x=>-2 -2 = T~z = it
-2
= ’}; L Sey = L, F&)=T
S e oo )= X ~2

(ii) Is f: R — R continuous at z = —27

__ Yes or 1/N 0

Explain Why or Why Not:

L- ,-CQ(): 7 F O = 'CGZD
X— -2

L2, L. -g—Lx)zf:—f{Z)

K >2>-7

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

lim_f(e) = | lim f@) = |
zhvn—ll f( ) l xl-i-gl" f(x) - 3 f(—l) = Z

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

— 4

4\

4._[_3,7\] AR

\s ne T copr(;l-M'-(D‘-&S
pm—

<t % = -l and « /L
a£ = 1. /\_/__
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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 - )
] :qu[’)m 5,,]}2_‘,]2 V1 ec
Log=x] = % X, i x 7o

- ¥, »f X& O

ﬂﬁ,\r ol xelR ank let a-oceP

\j
Pictrne A ="

l

X

=)

\
Q&\, —C L@) = (o) S;@)

|

M)’?ZP‘STR e Zuzrjwlce,‘_{

Cam+)wubk79’ Siwee A, et o
tumbrolcow Yl ey Aol nol Lyyst—
(y—é%/ loere K to exist  fe. ,)C’{?
(,W e gual T Slope 3 T e reusic]
fs Hawged fo Poa Frapd, 1 £
CL;EWED/ Q@)) =@,0) . BA e geapt B~

a Ca‘rlfuZ/\.,ax @/ / g K,quz lu:'éa“é&«j;
) gy
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5. Compute f'(z) directly from the definition in case

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

[10 points]

Foge L feb) oo
h

h-=>06

— -

A
- L Xth -s X—=35
W0 i

- (%-5) (%t k-5
L(x-5) —IhPRR o
(x+—‘~'9) (% =57)

h

3

{__ X -5 -X ~h +% l
- 2t T
h—oes LS('HA”S")(X"‘S)

i

L
:L_ __S:l/.h

b LX“'L-“ S_)'(K-S-)

-1
— /“/
h~o

|
I —
xro-5) (+75)

—
-_—

—n(x-8)

=L
T (x9)"
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6. Evaluate the following limits. [No work, no credit.]

[55 points: 5 each]

[\)%-_ Bj S utletic L % .‘._3 (K"’z-
e IR e, WO L e
2007 : fosj (X-2) X o2 w5
= = XA
1 3 IQ "’X*(, L
Also -0 (x +3) - x®2
21 <7 1o = $2-1+ 10 L(X S‘)
2 sio (x-xS) g

T2 (Ve ) -

(c) lim secz= |. (i

z— £+ X-—*);rl:
r’s

(d) If f(z) = |z — 4|, then -
£ N Y
p L8R =F@ | |+ hou] [ - L (L]

h—0 h

/’/ k=1t h b oo L

—

N L— .lf_l A,,.es wob 2/)(!(5-"
W=t h

hl
N Ihl
Since L l—-—-(:lﬂ""':L h
h= ot W Woo™
(e) lim tan 7z _

z—0 sin 3z

L |- tenx
[+ cen x X300 X (,+,%x)
— L_\ S\NX
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6. (Continued): Evaluate the following limits. [No work, no credit.]

*—q? 2 3_xF X+ 2 _ 3 z
() rl—ifr—llx ifl” = )L(—J?“,(X XX+ ) (W= +-1+2Z
: = ________,_____-———-——""‘
L &Y -t
D' Al
N e e A
-2 -z = =

W m (eeveEmm) - [ x T x XEex
X e | X-V x=6x'

Ly L {
™3 = s:la;r/é L W (x*-LX) [ bX . X
-~ = - — T
forrxz 3 X2 T mox R —s-l?
/x- AArE ) - — =~
(x3) ———n 4 A+ b &

X3

() lim ——= [

- 3 - :—Qp
3+ T 53 X-3% ) —_——i/-’______‘
1 ~ X _ l_’_‘_‘_{l_:?
X723 /I//‘ Y5 ~do K X *
)
)/ A A I
; X x
S (ke
“J//-—-— \® L ——
. i -z - + I——‘:_
4= |z — 4] L 3%%:.“&) X7 - !
X- 3t
- G
L {No‘to_ .o = __,(i..’/ " o
C= 3-x '*m [+t
Xl_l-} __.(\["‘{) fza-rx73
y L‘/’?‘ _ qr%w,ﬁa. = é - é _
L ‘/1;)‘ ﬁL»\“fxﬂLl_' x-:ia 141 2——“73
% Tyttt g X4
X/’) X4y F-xX—> 0o
7(1.‘4 .
— T . Ja-3-1 _ .
(k) }I—Iﬁs p— = L 0)("1 l m+' ,X_,_ll___ X H/VGA*L{WD
X232 y-3 7 ~(x-4 -
> T = ) x-4 <
2 .
L (- A X
%273 X— ' J—""’I' ( '(X"(),“(/qu
5 Ix2'+1 93
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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

‘.. —6z

f(m)z 022 + 4 :
[6 points] [—- :——(—'L—“: e
X=X 00 Tork ‘
COLUTION: ax"+4 x-a-rw'K‘ixﬂ ( I+ ;;f)—(:,)
¥ X->Tw TC?W  xio _l—a’—ﬁ_ﬁ:_? ‘ )é__;mo EI R
X Ef’.)—e— - i’a
- X , So
SR SEL R R TP
L X L - 2. - :_2:__ -z
- — X = T2
Fow W07 ST T oew Trad TR
\ =
Wle ' |
o (pon b &2 - L = ;(f—%‘“? =22z
_ / - Do U7
J= == RV 116 |
)I?—7-W X7 % 369 H?igi” HEL‘L;—

*[4772) avi [472) @ e horerdal segupbls

2. Find the vertical and oblique (= slant) asymptotes of the graph of the

ce. e Verdt eal Asawm

SOLUTION: % hee ng\ e /:—:519\{)2:)

To W M S)aw+ Q/.sa/wvra"tb'&, dx'u.c’a@!; X3 lbu—, X224 X~ b 7‘0}',_“{._

X — 1 -
2 —
A4 X—KL 3 Lyt .
K /x3+ox+6 X 4+ 0 Xb
X7 +x* —=(X = =
2 L/ﬁ/-’
RVES + bx X 4x-6 A
- X* v

Since. .
( x-1)(x*4x-L) + [

Now

X L
. —--L 7L

X>toe Y& x-( '

X*  Xta X=
S; / +~)'( -1
W e x)= x| +hix x> -
Se)= o) ) R | e L (____
Fllsws Alat [ X=% 0o X =3 + g \X3H X~&

x3vat0= L asg i L layal x=trs=b X @

X-> Tar X oo X=+4a X ¥ oo



