HOSSAM GHANEM

(11) 2.5 Continuous Functions(A)

f iscontinuous at x = a [f
f(a)Exist
f(x)Exist

lim f(x) = f(a)

xX—a

[4 Pts. ] Find all values of the constantsa and b for which f iscontinuousat x = —1

if x<-—1,
41 7 January 2012 x—1
a+b if x=-1,

et A | ] ) — 1

Example 1 4b

Solution
f(-1)=a+b
i B[ LU0 S0 tD )
Al R B

xl_izn1+ fx)=a(-1)?*+(-1)=a—-1
f iscontinuous « f(—-1) = xl_l;g}_ fx) = xl_l;g}+ f(x)

a—1=a+b - b=-1
—2b=a+b — 2= 1 Sal='\3




(11) 2.5 continuous function (A) P2

NG [ il =0
7 If x>k
Example2 | /™=y 7
30 October 19, 2000 A 252 If x<k
Find all valuesof k sothat f iscontinuouson (—co, o)
Solution
Jl = 27t
xllr}?_f(x) I f
lim £Co) = lim Vx—k+1-1 . (Vx—k+1-1)(Vx—k+1+1)
1 = 11 = 11
x-k* Xk x—k x—k* x—k)(Vx—k+1+1)
x—k+1)-—1 (x—k)

= lim = lim
okt -k +t1+1) = x—k)(Vx—k+1+1)
1 1 1

= lim

okt (Vx—k+1+1) (k—k+t1+1) 2

~ f iscont.
w lim fQx) = Jim, fx) = f(k)
- = 21
2y epa
o
o=+
b
3|lx — 1|
+m Hetloies=r —
Let = -
Example 3 f@&) B If x=1
48 March 25, 2008 A V2x —1 If 2l
Find the values of A and B so that f iscontinuousat x = 1
Solution
JUE (15
li = lim W+ —eAEOT T T~ S =] S, O
Nim fO) = lim A+ 77— = lim T IO = S TS Sl
Jcli_)ril+f(x)=xli_)r{1+\/2x—1=1
~ f iscont
fA) = lim f(x) = lim f(x)
: B=1
A-1=1 - A=2
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(11) 2.5 continuous function (A) B3

(V6x —5 — /3x — 2
If x>1
x2+4x —5
A
Let  f(x) =« — If x=1
Example 4 b 41|
14 March 28, 1996 X —
’ —————+B If A ¢
\ x2—3x+2+ f
Find the values of Aand B so that f is continuous for
every x € (—0,)

Solution
1
fQ) = ZA

I W radl . Ees lim e af L, SN EIRITE) |
PRI = o - D(x = (e e © Ot
lim (o) = i Véx—5 —+3x—-2  (Véx—5 — V3x—2)(vV6x -5+ V3x —2)
i, i x%2+4x—5 ~ Or (x2 + 4x — 5)(V6x — 5 + 3x — 2)

Ll (i — SYeS(Bx 2 ! 6x—5 — 3x+2

BEa (x +5)(x — 1)(V6x — 5+ V3x —2) T ot (x +5)(x — 1)(V6x — 5+ V3x —2)

3x — 3 3(x — 1)

o (x+5)(x — 1)(\/6x— 5+ v3x —2) st (x+5)(x —1)(V6x — 5 + V3x —2)
3 E

A 00 = i (x +5)(V6x —5 + V3x — 2) 6(1+1) 4
 f is cont.
fD = lim f() = lim f()
1 1
1 3
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(11) 2.5 continuous function (A) P4
x2—k _
x2+1 N
Let P {
Example 5 FOI= k11 | N
33 January 20, 2009 A T DA R

(@) Find the value of k such that f iscontinuousat x = 0.
(b) Is f continuousat x = 3 ? Justify your answer.

(a) gl
FO) = o = —k
2k
o x2+1
x3—k+1
hmf(x)—llm

hm )= l

Solution

=—k

_—k+1

-0t x2 42
flscont at x=0

2

FO) = lim £G) = lim, /)

. —k+1

y 2
(b)

=1=—k —

x? -1
f(x) = xz-El

9 14
f@3)=
11m [lR) =

8 4
9+ 17 10 5
x2—1

«—k+1= -2k — k= -1

9-1 8

f@—ggm

~ fiscont. at x =3

x2+1 941 10

Example 6
31 Juneb, 2008

X%+ x
x|

Where x # 0.

Let f(x) =

Can f bedefinedat x = 0 Sothat, f becomes continuous ?

Justify your answer.

Solution
ﬂ@—xff
if x>0
f(x)—x + x =x(x;—1) .,
if x<0
2
F) = X _—I)—Cx _ x(x_—; 1) - x4+ 1)

lim f(x) = lim —(x+1)
xT>0_ xT>0— /|
xll)rggrf(x) = XIL%L x+1=1
lirr(l)f(x) D.N.E

x—

.~ f isdiscont. at x=0
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(11) 2.5 continuous function (A) P5

Homework
<ol *1
X
1 Let f(x) = J Vx -1
12 November L 2 | =2 4
2, 1995
Find the value of K for which f(x) iscontinuousat x = 1
(V6x —5—+/3x + 10
véx vBx If x>5
x—5
A
2 Let f(x) =< 5 If x=5
7 Jduly 29, 7lx — 5| N gl
1993 \ ¥2—3x — 10 *
Find Aand B sothat f iscontinuousat x = 5
The function fisnot definedat x = 0 . Define f(x) sothatf is
continuous
3
forx =0 which f(x) =t 1
vi+x—1
x2+M If x>0
Let f(x)=
4 4x+ N If x<0
and f(1) = 5 Determine the values of M and N so that
f (x) is continuous on R
The function fisnot definedat x = 0 . Define f(x) sothatf is
continuous
é 1 2 1
forx = Owhich  f(x) = ST )~
X
x*>—9
If x<3
Let f(x) =4 x=3l
6 b If (=3
= ax If x>3
Find a and b sothat f iscontinuousat x = 3
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(11) 2.5 continuous function (A) P6

Homework

7
37 June6, 2010

Find all intervals on which the function

A/O — 2
flx) = )X IS continuous.
x 2 idlin

8
39 5June, 2011

ax + b for x<0
[4pts.] Let f(x):{xz-l—a—b for 0<x<2
cos(x —2) for I

Find the values of a and b for which f i< continuous on (—oco , o)

9

2 November 9, 1989

4x If x < —1
Suppose that fx)=qax+b If -1<x<2
—5x If x>0

Find thevaluesof aand bsuchthat f(x) iscontinuousat —1 and 2

10
4 May 19, 1992

x2+2 If x<0
Ax+B If 0<x<3
X409

x—3

Let  f(x) =
If 3y &l 3

Find the constants A and B such that f iscontinuous for all rea numbers
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(11) 2.5 continuous function (A) P7

4x If x < -1
Suppose that f(x)=jax+b If -1<x<2
2 —5x If x>0

2 November 9, 1989

Find thevaluesof aand bsuchthat f(x) iscontinuousat —1 and 2

Solution
at x =1
f(=1)= —a+b
lim f(x) = lim 4x= —4
x—_>—1_ x—_>—1—
xl_1>£r}+f(x) = xl_1>r_r1+ ax+'b=s=a+b
~ob—a= —4 —+— a—b=4
at_x =2
f(2Q)= 2a+b
lirgl_f(x) = liI%l_ 2x+b= 2a+b
RS0 = i, = 5 =10
Ao B 11110 - [1]
a—-b= 4 -
[1]+[2]
3a = —6 — a= —2
b—a= —4
b+2= —4 - b= —6
a2 %2 <0
Ax+B If 0<x<3
Lt fa={"3" C
10 x? -9
4 May 19, 1992 Aok X7 3
Find the constants A and B such that f iscontinuous for all real numbers
Solution
f(0) = 2

lim f(x) = lim x*+2=2
x-0" x-0"

lim f(x) = lim Ax+ B =B
x—-0*t x—-07t
~ f iscont.

f(0) = lim f(x) = lim f(x)
x>0~ x—07t
. B =2
fB)=A4AB)+2=34A+2
lim f(x) = lim Ax+ B = 3A+2
X8 P8l L 9 ( 3)( +3)

. il . x — e . x_ x i . A
100 = M PSS Ty S mEeR e
« f is cont.

f(3) = lim f(x) = lim f(x)
x—3~ x—371 4
~“344+2=6 - 34 =4 - A =

3
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