Professor Danielle Benedetto

Math 11
Sketches for the piecewise defined functions from the Exam #1 review problems

Consider each of the following piecewise defined functions. Answer the related questions. Justify
your answers please.

T if <0

21. X Let f(z) =< «? if 0<z<?2
88—z if z>2

Sketch the graph. Find the numbers at which f is discontinuous. Evaluate:
lin% f(z) = DOES NOT EXIST since RHL # LHL
r—

r—2-

RHL: lim f(z

r—2+ r—2+

{ LHL: lim f(z)= lim z?=4
) =

lim f(z) = 0 since RHL= LHL

z—0

T—0~ z—0~

LHL: lim f(z)= lim =0
RHL: lim, f(z) = lim, z? =

Despite the fact that f(2) = 4 is defined, f is discontinuous at £ = 2 since lim2 f(z) DOES
xr—
NOT EXIST.
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r+2 if £<0

272, % Let f(z) =4 22 if 0<z<1
3—z if z>1

Sketch the graph. Find the numbers at which f is discontinuous. Evaluate:
lim f(z) =lim3 -z =1

z—2 z—2

lim1 f(z) = 2 since RHL= LHL

r—

LHL : lim f(z) = lim 222 =2
r—= T—1"

RHL: lim f(z)= lim 3—z =2
z—1t z—1t

1



lim f(z) = DOES NOT EXIST since RHL # LHL
r—

{ LHL : lim f(z) = lim 2+2=2

RHL: lim f(z) = lim 2z2=0
z—0t z—0+

Despite the fact that f(0) = 0 is defined, f is discontinuous at z = 0 since il_rﬁ) f(z) DOES

NOT EXIST.
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— if <2
2%. X Let f(z) = .
- if £>2
x
Sketch the graph. Find the numbers at which f is discontinuous. Evaluate:
. . 1 1
e =lm g =3

lir% f(z) = DOES NOT EXIST since RHL # LHL
r—

1 1
LHL : li = li =—=
Jm (=) Bz 2
RHL : L = i = —-= =
Jm, f(z) = lim == =2

1
Despite the fact that f(2) = 3 is defined, f is discontinuous at x = 2 since lim2 f(z) DOES
T—
NOT EXIST.
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) “3z+4 if <3
14-¥Letf(")‘{—2 if >3

Sketch the graph. Find the numbers at which f is discontinuous. Evaluate:
lim3 f(z) = DOES NOT EXIST since RHL # LHL.
r—

LHL: lir:r)’l f(z) = lir:r)’l —3z+4=-5
r—3- r—3"
RHL: lim f(z)= lim —2= -2
z—3+ z—3+

lim f(z)= lim -3z+4=10

r——2 r——2

Despite the fact that f(3) = —5 is defined, f is discontinuous at z = 3 since lin% f(z) DOES

r—
NOT EXIST. \
I.‘

(j = '3)(0—"‘

i T —
3
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t—3 if t<3 -5

3t if 3<t<5
25 XLet fO=97 ;=5

3—t if t>5
Sketch the graph. Find the numbers at which f is discontinuous. Evaluate:
%in% f(t) = 0 since RHL = LHL
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t—3— t—3—
RHL: lim f(t) = lim t—3=0

t—3+ t—3+

{ LHL : lim f(¢)= lim t—3=0

P =t —3=-3
%in% f(t) = —2 since RHL=LHL

t—5~

{LHL:IiI;lf(t)zlim3-—t=—2
1—5—

RHL : lim f(t) = lim 3 —t = —2
A, f0) = g,

Despite the fact that f(5) = 1 is defined, and lin}) f(z) exists and is equal to —2, f is
£Tr—r
discontinuous at )(= 5 since those numbers are not equal. That is, lim f(#) # f(5).
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26.

-2zx if z<0
%K Let f(z) = z? if 0<x<2
6—z if 2>2

Sketch the graph. Find the numbers at which f is discontilluous. Evaluate:

hm —2r =4

hm f(:c)
hn% f(z) = 0 since RHL=LHL
Tr—>

LHL:

z—0~
RHL :

x

lim f() = 4 since RHL= LHL
r—

LHL :
RHL :

3=6~X

Note : LimFx)=0=€00)

X0
and Lim £(x)= 4 =4(2)
Xv2

. S6 combwuwous aT
lim —2x =0
z—0~
= lim 22 =0
z—0+t

li =
s f(CL') beth x=0 and ¥z 2.

lim_f(x)

lim z2=4
o
hm 6—z=4

lim flz) =
hm flz) =

/(@)= g6 - e =0

Notice that f is continuous at all real numbers since the three pieces of the graph of the curve
match up at the break points. Specifically lim f(z) = f(a) for every number z = a.
r—a

disc. ot x= -land x=|
since 1) undeFned
andliwflx) PNE -
x 9

27,

o

z3 if z<~1
Z«Y.’kLetf(m)z x if —l<z<1
11—z if z2>1 ’X3

9
Sketch the graph. Find the numbers at which f is dj

lim1 f(z) = —1 since RHL= LHL
r——
LHL: lim f(z)= lm 2®=-1
r——1- r——1-
RHL : gc_lzr_nrr flz) = m z=-1
lim1 f(z) = DOES NOT EXIST since RHL # LHL
r—
LHL : lim flz) = linlrl z=
r—1=
RHL : hm f(z)= 11n£11—:c=0
r—

Despite the fact that f(1) = 0 is defined, f is discontinuous at z = 1 since hm f(z) DOES
NOT EXIST. Alss) £ is discombmmows ot xz-1 since £(- DunckeFned .



3
: y=x
3=I
I
r—1 if z<2 ety m —
: 1 if 2<z<4 )
p% % Let f(a:): 3 if CC=4 disc. oY x:z syvvce
Ve if z>4 £(2) wedefined

disc. ot X=4 swnce

Sketch the graph. Find the numbers at which f is discontintious. Evaluate: :
L #0X) DNE :
=)

lim f(z) =limz ~1=-1
z—0 z—0

lin% f(z) =1 since RHL= LHL
T—

T2

{LHL: lim f(z)= lim z—1=1

T—2~

RHL : li = lim 1=1
Jm, f(z) = lim,

lim f() = DOES NOT EXIST since RHL#LHL
€T—r

RHL : hm f(z) = lim vz =2

z—4t r—4t

{ LHL: lim f(z) = lim 1=1

f4)=3
Despite the fact that lin% f(z) exists and is equal to 1, f(2) is undefined. Thus, f is discon-
r—

tinuous at = 2. Also, despite the fact that f(4) = 3 is defined, f is discontinuous at z = 4
since lin}l f(z) DOES NOT EXIST.
T—

cont- ofx =10
5 since Am{{x) d=4L)
24. {
/ |
c
8
if
A 1 z<0
A% W Let h(z) = { 3 it z=0
5—4 if 0<z<16

Vi if z>16
disc. atx= -2

. ) .
lim_h(z) = DOES NOT EXIST since RHLALHL since H-2) wnde

T—r—2
. 8 disc. at x=0
LHL: lm h(s)= lim —— =-oco smux{ig« h(x) PNE
RHL: lim h li =
m_}r_nz (z) = z_jmw T+ 2 =teo

linr(l) h(z) = DOES NOT EXIST since RHL#LHL
ZT—>



8

LHL : lim h(z) = lim =4
z—0~ z—0~ T + 2
RHL: lim A(z) = lim —z—-4=-4
z—0t z—0+ 2
lin?6 h(z) = 4 since RHL=LHL
xr—
{ LHL: lim h(z)= lim —1-x—4=4
z—16- r—16— 2
RHL: lim h(z)= li =4
m, he) = i, Ve
Note that h is discontinuous at x = —2 since h is undefined there, as well as the fact that
lim2 h(z) DOES NOT EXIST. Also, despite the fact that h(0) = 2 is defined, h is discontin-
T——

uous at = 0 since lin% h(z) DOES NOT EXIST.
r—

8

3 if x<0
Let h(z) = ¢ 2 if z=0
—;—:z:-—4 if >0

Sketch the graph. Find the numbers at which & is discontinuous. Evaluate:
lin%) h(z) = —4 since RHL=LHL
Ml

LHL: lim h(z) = lim 8 __ —4
-0~ z—0~ .712 -

RHL : lim A(z) = lim -z —4= -4
z—0+ z—0+ 2

. 1
£1_)m2h(x)—— lim 51:—4——3

T2
Despite the fact that h(0) = 2 is defined, and 1in(1J h(x) exists and is equal to —4, f is
r—

discontinuous at = 0 since those numbers are not equal. That is, liII(l) h(x) # h(0).
r—
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M. Let h(z) =

>\

3%~ 4 if >0
Sketch the graph. Find the numbers at which A is discontinuous. Evaluate:
lirrb h(z) = —4 since RHL=LHL
xr—

LHL: lim h(z) = lim

z—0~ z—0~ T —

=—4

RHL: lim h(z) = lim %m —4=—4

z—0+ z—0+
. .1 7
lim h(z) = lim 52 —4=—3
h(0) = —4
Unlike the previous (similar) example, h is NO LONGER discontinuous at z = 0 since
h(0) = —4 is defined, and lirr(lJ h(x) exists and is equal to —4. Since those numbers are now
r—

equal, that is, lir% h(z) = h(0), then h is now continuous at z = 0.
r—

——————),
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