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Lim-flx)= Lim Sinx = Sina.ターズ

x

Lim f(x) = Lim Sinx = Sino
+

for = Sino

Lim-f(x) = Lim f(2) = Lim f(x) = f(o)←x

f(x)is continuous -at x=
-ER fex) is continuous R

7. -a if 02x2a

f(x)= a

Δ if at
x=a

- Sob
Lim f(x) = Lim

a-at

(一)a a

= ata

=2-9

Lim f(x) = o
-67a

x7a.

Lim flx) = Lim a-aLina+ xat

aa²
a

a-a

Lim
dat f(x) =o

Lim fcx)= Lim + fox) = Lim flx) = 0xatxa メー

f(a) =0
Lim flx) = f(a) =0
xa

fundionnateon is continvous at 2=a

8. Determine all the points of continvouty of
the Function fex) x-[x] A xeR.
Sol. [1 being Bracket tunction.
when

13x50

[x]=0 when

01

[2]=-1
when 1<x2

when-2<x<-1. Γα]=-2
when 24x43 [x]=3 when -3<x<-2 [x] =3

f(x) = I ○くさく f(x) = x+1

07 21

f(x) = x1 12-2 f(1) = x+2 ~24Xー

f(x) = X-2 2<x<3 f(x) = x+3 -ろくメく-2
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At x= 1

Lim f(x) = Lim (x) =1
→

x1

im + f(x) = Lin=x+ (x-1)=0

Therefore, Limit does not
1 exust. function is not

Continuous at ox= 1.

Prof.M.Tanveer # 0300-9602869

At x=0,

Lim f(x)= Lim )x+1(=1
20

Lim f(x) = Lim (x( =0

Zimit does not exxist;

tunction is not Continvous
atx=

Similarly, it is continvocues for integral valuer
of a, both positive and negative but it is

continuous at every other real value. of DL.
9. Diseus continvoty at z=1 , fix)= -11.

Sob f(x)= x-1x1

Lim x-1x1 = 1-1=0
2 1

Lim Xx-1x1= 1-1=0
f(1)=1-1=

Lim f(x)= Lim flx)= Lim f(x)= fci)142

Funchonis continuaus at a=1.

No. Show that function fiR-AR. defined by
x if x is irrahonal.

St. f( ) 12

is. cont. of x

im13 f(x) = Lin12212 (1-21) 일

w flx)= f(12)
X1/2

function is continuoUE

11. Show thal funckion f: 10,11R. defined by
f(3)= is continuous on 10, 1] Is fexe) is

bounded. on this. interval? Explain.
Sol:

flx) is defined for all real valves of x.

Such that o<x<1 and its limit exists at each

such x and equals to its value there, So it is
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Continuous on Jo, 1]

When x =1, f(x) =1 which is its lower bound.

So it is bounded below. fa) increases indef  initely
as x becomes Small. Jhus fex) is not bounded
above. hence fx) is not bounded on J0,17

if x0

th tet tos. fo) t f con,Is f continvous

Sol.
Lim f(x) = Lim Cos() = any value [-1x0 x0

Thus Limit does not exist. Similarly,
Lim ot fox). does not exist.

Hencetim flx) does not exist
x70

So given function is not continvous: at x=0.

13. Let
flx) = (x-a) Sin(( if a

O if x =a

Sol

Discus continvity of f at x=a.

Lim feoc) = Lima (x-a) Sin (a)xa

= Lim
xD

(x-a) Lim Sin(a)
(a-a). Sin (aa)

= 0. Sin()
= o. (any valve from [-i]

Lim f(a)
Xa

f(a) =0 By defined Function

Lim f(ax) = f(a) =

So given f IS continuOUS at x=a.

14. Let f7x)=3 if x0

if x0

Show is continuOOS at xz0
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Sol. Lim f(x) = Lim

(주)5

f(o) =0
x70 20

= Lin I Li Cos(3)
= 0. Cos()
= 0_ [any_  value b/w [-11(

Lim f(x) = o
-x70

So
Lim fx) = f(o)
x0

So given Function is continuous at α=0.

15: Let if xo Discos cont. of

if X:0 f at X:0.

.Sol.
Lim fla)= Lim x²  Sin(72)

x70
fro) = o

1-70

= Limo Lim Sin()
0

=o..Sin)
0 Lany valve b/w [-ニ

Lim f(ox)
x70

Sơ Limf(x) = f(o( =0
X70

50 fla) is Continvous

16. Lot fea) = {
이

at =0

if 0 Disus

if

932

continort9.

Sol: Lim f(2) = Lim xsinlal = Lim x Lim Sin locl
x0 x40 07

= OLim Sin (
= 0 Sin(-1) =0

Lim f(x) =o
20

Lim +0 f(x) = Lim Sin lal

0. S 大

LimLot f(x) =0

Lim f(x) =0
x70

f(0) =0
S6 Lim f(a) = flo) Func

tion

X-70

= Sin)1.=0

Lim- flx)

is 
co
nt
in
vo
us

at
x=
o

Lim o Lim Sinta
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if
19. g(x)=

1-9-22 if 1sx10

(6x+46 IF X710

Lim x) = Lim x3-1

Lim+glx)=Lim + (-4-x²)=-4-1

Lim g(x)=-5
x1

Lim glox( 77im +gcx)
→...

Function is discontinuoUs
at x=1 2

20. fcx)1
Sol

Lim

L

Lim g(ox) =Lim (-4-x²)
10

이
= -4-100 =-104

Lim (6x²+ 46)
10

Lim
X10+g(x) =

=.646
600+46

9(x) Lim+ gcx)Lim
10

function is discontinuous.

2 if スマ

f 1$x42-

if 2 <x3

Lim flx) = Lim (3) 2
x42 x2

Lim
メーラス

*+f(x) = Lim
2+ (x+5) =2+S

7

X+5

f(x) = Lim(x+2)=1+2

=3

Lim f(x) = Lim

= (x) +

DC

Limflx) Limflx)
x1 エー +

function is not..  continuous.

21. Find constantsa

by fex)x

Sol,

Lim+ f(a) 7 Lim-fe2)
2

Function is not continvous.

andb ま function f detined
if 05-1

is continuous on
1f=15x2

1x+2 if

function is continuous on
= 1

So Limit esusts.

Lim fl) = Lim (ax+b)15

Limo f(x) =

a+b

all x.

function is continuous on

ニー

So Limit exists

Lim fo) = Limx3

Lim +(x2+2)
1

Lim

=1+2

=3

f(x)Lim f(x) = Lim

-1

→-1

=-1

f(x) = Lim (6x+b)
2-1
-a+b.

Lim f(x) = Lim f(x)
1

メダー

a+ b = 3 -a+b = -
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26 fex) =

Prof.M.Tanveer # 0300-9602869

Sinx if x s /4

I Cose if xx/4

Sot. - Lim fox) =Lim Sinx = Sin(4)=x/4 メラ/4
Lim +f(x) = Limt Cosx = Cos(7/4) =エラス/4 2

f(^/4) = Sin(*/4)=
Junction is continvous at x=K/4. We also know
that Sinx and Cosx are continvous at every
point of R. Hence fexy is continvous at everypant ofIR

In Problem 27-34. examine whether the givenfunction is continvous at
(13) 2

27)

Sa. Lim flx) = Lim
x70 x70

x=0.

if
if

x±0

(1+3x)x
X=0.

[Lim (1+30) 3xf
/3x73

Lim f(x) = e3
x70

2

f(o) e²

Lix) f10)
x70

in [litzx3x]
x70

function is not
continvous.

28.

1

x0

if XE

Lim fla) = Lim )i+x)/c ё
20

f(o) = 1

Lim fcx) ≠ f(o)
70

funchion

24 f(x)=

Sol. Lim
x70

fCx)

is not ContinuoUS.

(1+2x)x

= Lim

e2

x70

(1+2x)x

if

if
"

= [Lim (1+2x)/2272

= e²2

0

X:0

Lim
20 [(!+2x)2372
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f(o) = e²

So Lim fcx) = f(o)
20

given fex) is continvous at x=0.
So

30
fex)

if

Sot. Lim flx) = Lim リコピ
e = e10

120 =e ΞΟ20

f(o) 1

Lim fox) ≠ flo) So

042

3. (2)  =

given

continvous.

fundion is not

if

1 if x=0.
Sol when xz0 and So

Lim fla) = Lim elx 이 0
270 x0- 1+e'lx 1+0

when x -70+ 2 0 and e'lx7000 =00

Lim f(x) = Lim ex
Lim e'lax

x70t 20+ I+e'lo x70+

123)
= Lim 1

1
x70+

ex 00

1

1+0
Limo+ fla) 1

Lim +.f(x) Lim→0 f(x)←ズ Junction is not

continuous at

32.
/x

f(x) = if 0

if
SA.

Lim
x70

f(x) Lim
x70

2
e =Lim

1

Lim e302
2-30 1- /e!/x²

=1
1_1/0 1-0

Lim
20f(x) = and f(o)= 1

Lim f(x) = f (o)
20

function iS continsous at 0...
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33.

Sol

Sin2x

1

if 0

Prof.M.Tanveer # 0300-9602869

Lim Sinx
0

1

Lim f(a) = Lim Sin2x = 2 Lim Sin 2x = 2.1=2x0 10
x70 2x

f(0)=1

Lim f(x) = f(1)
0

function. is discontinvous

34
S Sin3x if 0

2/3 if XO

Sin3x
Set. Lim

エー
f(x) = Lim Sin3x 3Lim 3x

20 Sinx 20 Sin 2

3 Lim Sin3x 20x

3.1
2

Lim
x70

S 2
2

2.1

Limo f(a)
2

f(0)=21/3

Lim fex) & flo) Jundion is not continuous at
06=0

480

Sol

35. Let f(x)=x² and gif xoif 20

Detarmine whether fog and gof are continuom

fog(x) = f {900} = fc-4) if 2zo

f{gx)} = f(1x-41) if x>0
Jhus (fog)(x) = 16

(fog)(x) = (x-4)²

if x50

if x70

Now Limz- (fog)cx) =16
Lim
+m >o+ (fog)(x) = Lim-yo+ (4) (0-4) 16

(fog) (0) (0) = 16
Thus fog is continuous at x=0.

Again, (gofx)  = g{f(x}} = g(x²)

at
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