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50 minute time limit. No books, notes or calculators are permitted. You may
use the back of the page for additional space, but indicate clearly when you
do so. Please show all your work on all problems. Credit will not be given
without your work. Good Luck!



1. (15 pts) Graph of f(z) is given below:
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(a) Find the indicated one sided limit:

lim,_;+ f(z) 2. lim,_,- f(z) £
lim, o+ f(z) 4 lim, ,o- f(zx) 1
lim; 3+ f(z) O lim,3- f(z) O

(b) Find the indicated limit if it exists (or state that it does not exist):
limz_.l f(m) DNE .

lim,,» f(x) i

(c) Is f(z) continuous at z = 1 (Why/Why not?)
NO, because fhe limit does not exidt+ atb x=1.
Is f(z) continuous at « = 2 (Why/Why not)?
Ne, because fexy is not Ae,&ned atl x=72.
Is f(z) continuous at z = 3 (Why/Why not?)?

Yes, be cause f_'.';' ftxy = 7C63)



2. (24 pts) Find the indicated limit if it exists.

(a) (8 pts)
lim 2 -2z +1
=172 — 3z + 2
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(b) (8 pts)
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(c) (8 pts)
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3. (16 pts) Find the indicated limit if it exists. Give reasons why the limit
does or does not exist. Find the right limit and the left limit if necessary.

(@) (8 pts) r+1 X+
:lci—r'rflix2—2x—3 =£'_':‘
3 (x+1) (X-3)
Q4 {
= & S i Frad 1, -
K23 X-3} '6—? L ImF o bt and et
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bM _— = 4-%
x+3+ X3 L;y.,\ A D.NE.
SO o x=3 X-
x 3= X-3
(b) (8 pts) .
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4. (15 pts) Use the Intermediate Value Theorem to find an interval of length
1 which contains a solution of the following equation.

1
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fox)
£Cx) 73 oot defmed when x LS
f(s>= 5 _ 1 . _ '
S-3 O’—z = “é < 0
1 - — = _ _ 2.
6-32 1 3 T 3 >0

F(x) ’3 Contbmauows on s, 4] and

fls><o & £06) , 5o by IVT

Hrere exinys e Selubon of
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5. (15 pts) Find the numbers at which f is discontinuous. At which of these
numbers is f continuous from the right, from the left, or neither?

z—2 if £>2
f(x)={L if z<2

z—1

KK-2 ¥4 Con‘HnuouS wlﬂ&ﬂ %? 2 _n -;-:-—;: ':‘
Continuous (e.xcep+ at x=41) when x Z 2.

Letes cheeck if fexy 1S conhnuous

— LM ‘F[X): Ui (X-2) = O

x—»;* ,(_,2+

bm  foxy= L L - 0

x=2 X—2" X-) 2 - -
= fex) at w%=2 5 £(2) = O

T hen fexy s o + Conhinuous at x=1

-F[x) i con Hnuowus from r.‘ghf ot = 2

Yecause Lien fexy = O = f£¢2)

x»2?
ftx) is  wveither (oahnuou’ feom  vights nor
o Neft 4t x=4  smece  f00) iy a0t
Aefined.



6. (15 pts) Find the derivative of the following function using the limit defi-
nition of the derivative. (without using derivative rules such as power rule,

sum rule, etc.)
flz)=2*-z-1

F'(x).; '&M 7[[X+ h) — fex)

hso h

= ,6,,,, (X+h)1-— Cx+h)y -1 — (x"»x")
‘a-so 1)

4 /
:&m K.’?—lev-rkl,.x,_\q__/l_,_x/z._'_x/#{

Li'ﬂo %

= him 2xh +h*_h
Lo lq

= Lim /f'/(2¥+ ha= L)
hao )ﬂ/

= bim 2x+h—1

hao

2x — 1



