
CLASS: X1 CHAPTER-5 CONTINUITY &DIPFeRENTIABIuTY 

ExERCISE 5.1 (NcERT) 

ONO 1 NO1 kove that the tunclion tu) 5x-3 (ontinubus al=0 Peove 

Sol 
At AtO 

at -3 and X- 5 

fo) - 5x-3 

fto)- 5x0-3-3 

t 5x-3 5o)-3: -3 

Ltfta) - fto) f is caninuons al x:o 

ui) At 3 
3) 5(-3)-3 -15-3 18 

Lt ) Lt 5x-3 
- 5-3)-3 : -19 = }t-3) 

A-3 a-3 

fis Cominuous at. = -3 

riy At 5 
ts)5(5)-3 aS-3 22 

Lt )- t 5-3 56)-3 22 t5 
5 5 

fB Conmt. at a = S 
aamine the inuiof tunclien fx) = 2x atx:3 
Ne knoN hat t):2-1 is a polymontalfncie 

)-u (2x1) 2(3-1: 17 = ft9 3 

ONo3 
So 

-73 

Hence s Comt. at x- 3 

ONo 3 xamine the following unclionsof Cont1muily 
ta)= -5 

Gitven funclion t):a-5 is polymsmial funelion With 
Let a eER 

domain R. 

Then L f) = lt X-5 - a-5 = ta) 

S Comtinuous af x=a 
Icis ant. at eveH pount ot it domajn 1e ont fuh on 



fox) 
Givenuncion is frx), hith is Kafanal tu ton. 

(b) 
-5 

Sol 
-5 

avd Domam of f=D R-; xER and -5o R-s} 
Let any eD then a#5 

A) Lt ta) 
-5 a-5 

Cont. at evevy point of ik elomain 

ence f Is Contimuous uncl+on 

o) 25 t-5C 
t5 

So. ivenunchon s o).-25 which is Ralional func 
+5 

and R-ER at5=oR-{-s} 

-5 +5o 

a) 25 (-5)(x5) 5 

(+5)
Let any D,then at-5 
then L fx) - t 15 -5 a) 

a 

s Cont. at evezy Point o ili Domain 

Is Corimuous unclron. 
(d) 

Sol Gtiren fonclion is tto- |x -s| whch s defmed VxER. 

DR 
fot) Also 7-5, -520 oY >5 

--5); -540 0 <5 

Let any D e aeR
Tee Cases arSe 

Case When A< S 

Then t fx) L5) -(a-s) f9 
a 

IsCent at = q <5 



CASE hen >5 

Lt ) L -5 -5 - (a) 

x) 1 Cont a >5 

Then neghbourhaod oatmlans poinli 
CASE I Nhen o 5 

ever 
hich Ye less han 5 and also poinls 1Ahich afc 

reaterman 5 So Ne have to fnd Lelt qnd 

gt Lit separately. 

t) Lt -(x-s) - 55)0 -ta-5) for xs 
>5 

and L fo)- Lt (-5). 5-5o )x-5 fov *> 
5 

A lso fs)- 
Lt )- lt ftn) - f5 

5T 5 
tx) s Comt. at x= 5 

f Comtinuous aeR 
(omtuncl+en,-

Move that the functron ftx) " IS CotimueusS 

at -m where Is+ve nteger, 
ONo4 

ftx)- " neit 
f) is polymmial funcion uth dorain K. 

Sol Given unchon is 

n 

t is Cominuew for ez 
No 5 s thefunclron defined by os,x1 

Camtinu DUus a X = o At 1 1 At 2 

At do Since ) -x fu n<1

. The exust a nbd oeveu aaint of 
hich s les than 1. 

Soh 



1I Cemtimuous al a:0 

At x-1 Smce f s defined alftesen on 

et and Rgh e o 1 e foxxI and *<<| 

e fnd Lelt and Pight Lim at a-1. 

and Ltst) -Lt 5 5 

Lt a) ) Liml cloes nol eásts 

discomtimuo4 =| 

At A-2. Smce ): 5 x> 

a a nbd of 2 evevy pont of hich is 9reater than

L x) lt5 -5 fo) 

. 

. 

find all Roin of clsceminuily offahere f defvial b 
Cgmtinu0ns al = 2. 

-2x t3 asa 
2x-3 1f a72 GND6 

Here D R 
Le Ony eR 

Thrce Coses qrise 

9 2 

anhd o 2 eve Roint o nh1ch Is lessthan 2 

L )Lt 2x13-2at3 fco) 

Case 

is Cot. at a <2 



3amd oa all baunt a iheh 

than 2 
Cose 3a2 

ueaker 

Lo) Lt 2x-3 24-3 a 

1s tont a2 

Cee 11 2 
)2(a)+3 = +3-7* 

Lt) Lt 13) - 2X243 7 

t) Lt(2a-3) 2x2-3 1 
2t 2t 

) 4 ta) Limi aloes ni exis 

2 

f) chscomlinuous al 2 

enly poinB of dittonünuily îs 2 
t3 s-3 

o) dNo 
-3<<3 

3 
-2 

Sxta 

Sol Hese : R ad et any aeD 
tive Case quse. 

Case -3 

Lt R) Lt1a1+3) - |al+3- fca) 
a 

1s Continußus a a <-3 

Case )-343 3+3 6 

o)t (q15) -lt (-x*5) 
-3 3 3 

--3) t3 6 : 1x- -z fo7 x<-3 

f) r (-) -a()-6 :-2 a-3* 
3 -3T 



t -3) 
-3 23 

f1 Cemtinuous a xz -3 

Case lI -33 

u)-2 tAhrchbeng poly nomial unclio 
S Combubus. 

t tx)I (ontinuo at ae-3,3) 

a 3 Case I 
a) 6K3 +2: 18 +2 2d 

Lte) Lt (-2) -23--6 k -2x Jot -3<x<3 
3 3 

Lt o) L(6nta) 6X342= 18+2: 2 
3T n3T 

L L fa)+ ) iit daes nst exi tat -3 

x3 

IS diseml+nuou af X=3. 

Casey a3 

Lt ) lt 6x* -Coa+2 fta) 
a 

FIs Cominuos a X a>3 

The mly poin D distoitinuity 1s X=3 

f- Sy ONo 8 

Sol Gven undn : : 0 ven

7o 

= 0 



ecly D = R . Let aeR be any aibitraty Teal no. d 

Thse Cases oAse. 
Case I 

L) L(-1)- ) 

1 Cmnuous at = a 0 

Case T 

Lt ) L-1) -1 

Lox) Lt (1) 

=Ltot) L) umit o does not exil afaro 

SdiimimuousN af a O 

Case l 

L f) Lt t) - 1 -fta) 

Comt. for a>o 

Only 1p0ino alti confmuil s =o Only 
x<o 

70 

Given f): a <o 2 co 
Se 

<o 

tx) xeR 

L) Lt (-1) - -I -{ca) 4aeR. 

S Cemtinuoas all «ER. 

So No 2oin of dii conmuity. 



o) 

Since s demed ER DR Sel 
Let any qsbilyasy a eR 

hs Case gsise 

Case I When e 

) s Cmt. t4y ^=a<l 

Case When a=| 

Lx) Lt (x41) +) 2 

Also u): It 2. 

Je) L fo) -ft) 
Cam at 

Case i Ahen a zl 

L )-t r+1) . al fra) 

is Comt fot - a> 

sComt R 
hasmo poinl:o cliceninil7. 

No 
x 

Cley DR 
Let a6ER be any asbifsay aal No 



Thee Case 4e. 

Case 9a2 
L Lt (-3) = a-3 ta) 

x) Cnt fos <2 

Case T{ a 2 

ta)2-3: 8-3-5 

Lt x) Lt-3 2_3- 5 

Lt ) = LE x*| 4 t1 S 

Lw) = Lt )-t») 

n a X =2 

Gse uhen a >2 

fo) Is Comt at £ a>2 

is Continuous at evey 2siil st ii demai, 

No 12sint »fditomfimuily

No 2 

He : and t aeR be any asbrraly no. 

Thsee Cases qrise 

Casel 
LI fe) LE-1 = a:ta). 

a 

Cemt Cemt a a< 



Case When a -1 

No ): l-1: 1-1 =o 

L )Lt 

L) = Lt2 

L fo+ L) 

Is chitmtimuous a x=|| 

Case hen a> 

L) L 2 = a ta)

unt ant a a> 

Thus only point dittentrnuily u= 
ONo 13 Js he funclion clefmed by Fx) 

t5 XEI 
Thus 

-5 x>1 

A uncion s satd to be continuo14 uno 

Comnyous uncl+on. 

So 
it is CamtinuoMs at evey Point o alu 

domain 
Hest 

Noo o LF +5) = 1t5 6 

L) L-5 1-5 -4 

Lx) + L t) 

s dscentinuos at x=l eR 

mot a (mtinuous uncen 



Discuss be. Comtinuily o funclion here f1s defmed b Discass he 
3 oSI 

5 3<aiD 

f1 clefme d at al Poim of it comatr. 

e lo,) ie 
Cleawly 

NovA Whe 

fo)- 3 Nhith 1S Consfantunchw 

So s Comunuou

1-hen = Ltx)-Lt3 3 3 

Ltfo) U 4 4 

L ) ) 

TS el1s cemi nuol at =]| 

Nhen 1<<3 c) 4 bein Conslant, Contiyu ou 

When X:< L )-Lt 4 

3 

Ltox) Lt5 5 

3t 3 

Lt ft LE t) 
3 x3t 

S 
ehicemtinu0 ar =3 

When 34lo x) 5 lshich Is Cansfant 

So 1's Comlmuo 

ot Cmnuo a X| an X: 3, 
. 



ONo 15 2 40 (12) 

O 

Sol Cleonly D = R. 

Now D Can be splited into mtervals 

R o) U Lo, ] v CL) 

when e (-0 le x): 2, 14hich is l1nea 

polymomal so,) 1S ComtmuDns oY <0 

At 0 Lt f) Lt 2x = 

Lt o) o 

Als fo)o 
s Cemtimu ons af 

When eo,) e 0<x< ta) 0 Ahrch Is Cansta 

So s Cominuduu. 

fe-o 
L) Lto 

At -1 

-1 

L ) L ) 

IS clistol+mudud at x=| 
When (o1) e x > o4x ahIch being umea 

Polynal Csmt1nuous. 

discmtinubw at omly = 



-2 -1 ONo 16 tx) 
13 

2 1<X<l 

So 
Ihen 

R 

oA)-2 hich s Cmsfan 
Cleasly here 

and So IS Combnuous. 

At L ea) t-2 - 2 

LA fo)- Lt 2x = al-1)--% 

Also f-1)--2 
ft-) 

I Cont'nwous at -

) 2 lnhich bein a Linear When -1<X < 
Ponmial itis tenünubuu 

At -1 

Lt ex) Lt 2 C) 2 

Lt t) Lt 2 

f3 Cvnt. at x*| 

1Nhen ) , bch beg tmst. 15 Cont 

S Cent. ¥ER 

3 Canlinuou Aunclen 



hid the telalionship between a and b So that the 

foncren defined by -0x tl «$5 
9No17: 

bx t3, X >3 13 Conat =3 

Sine Cemt. at -3 

L t)- Lt ) f t) 
3 3 

l it Lt Cax+1) - Lt (ba +3) -fta 
3t 3 

le f3a tl 3bt3 
= a3)tl 

e if 3a+| 3bt3 = 3arl 

Ic 3a 3bt3-

ie a bt 

o what value ofAsthe unclron defned by 

o 2) ; xgo 
ONo 18 

4x41 D iS Cont. at a=0 

1what aboul Comnuily a = I 

Se 13 Cmt. at 0 

e. i Lt a(x») - Ln) - a(0-2x0) 

e a(0-o)=4to) +| 

o = I which Is no possible any veo A. 
1e 

f i ddtent. df -'o whaferer 

a be 

At x- Lt ) ) 

eL4xt1) 

e Ltx n) - t {rn) = fu) -5. 
e 

Con tmuout a :. 



ONo 19 Shohal the furchen olened 1. t). x- 
Hee sdis cmtinuos at al inteal penls Hse ( 

denoles he 9realest ntegcr less than orequalt 

aveyfancron s 90) -] 
Let Cbe any mreer 

Sol

for Lto 
Pu = -h h >o 

As C h>o 
Lt o)Lt-(1- Lt c-h)-c-R] 

h-7 

Lt-h -Cc-D C-CH = 1 

fo Pat Cth A>o 

As >C, h30 

o) t(x-]) -L fC+)-[+h| 

l fc+A-C . C+o-C .0 

LEr ) 

3 discmtimusw al =C 

) s diicmlinuos at eveuy inleger. 

ONo 20 3s the unchon demed by fo)-Sint t5 
Cninuous a X= l. 

Sol Here fi): T- Sun +5 = or5 T+S 

amd Lt) - F(Sinn+5) -n-suns+tS a+5 

) fo) Cmh. ar i 



DsCus he Conlinul oollouny urchons (6) ONo 
a) o)Sinxt Co (6) 3n x-Ces (C) TA)= Snx.(e x 0) 

Here ) : Snx +s . 

eleony D¢ : R 

Let a be any qyblsasy real no 

then Lt) Lh(Smat t)- Sinatts a ca) 

ftx) 3 (amt. unelion. 

Same as above Same as above. 

isCuSshe Cmtinuly o Cosine, (asecanl 
Secant and Co tangenluncion. 
Let ftx): a 

Let ae D 

No Lt t) - Lt tn 

ND22 

Sol then D R. 

Pat ath sothat as >a 
, h *o 

L Crsx Lt Cs (a+h) - (Ca csh -Sina S 
h- ho 

Cos aLCosh - stn q Snh 

Cos x Sna xo = Cos a = fta) 

S Comt. af = 

S ct. at evesy peint o ii deman 

Let M) Crsecn = 
Siya 

DiR-zeR, Sn x-o 

Let a be a sbutsal átal mD. 



C7 
=Lt 

at So thaf hao asx4 

t L 
Si(a Sin(a th) h Stna ts h + CesaStnh 

fe) 
Stma xi + Cssa x0 Sina. 

Lft) = Fca) ae DE . 

CA)= Cosec a s Cem at evesy 2snt of it domai 

t) Secx -
Cos 

DR-{2 cox-oj 
R-- nt1) xez| 

R R excapt ocld mulliples o 
Le ae D 

Par e Q th, h z» So as x>q 

a, 

LTC(t)hao\ Coa Csh Stna Snb) 
L 

Lr 

Cosax1Sinaxo Cosa 

Alsot Css. 
tx) 13 Cemt at Eq 

Bur a 13 an 

Camt. at evei poin demAi 
arb1 rary. seal no. ED. 

IVA) Css Let o) Cot 

Here D: R-xeR: Stn 
Sin 



Let a be any real No ED (18 

Pa = a+h, h >o so al 

as a, 6 

Cs (at) L C q Cosh - Stna SIh 

L 
Stn a+h) h->Sia ch -lss a 8n v/ 

C 
Cs a xl-Sinax o 

Sina. 
Sinaxi - CosaXo 

fCa) rsg 

But a s amy Yeal no cDD, 

Also Cant. at 4 
Sina 

Cminu0us a eveiy Roil of i dama . 

ONo 23 find all poins o du contnuily ofwhere 
Sin 140 

t 

Sol Cleary DR 
Let a e R be qrbitrary, then three cases an'se 

CASE ako Lt ) lt 3in = Sin3, ta) a 

s Cmtimuous at a<o 
CASE 

L ) Lt Sin = 1 

L) L ft-)fto) 
20+ 

t) Cmnuds at 0 

CASE hen zb 
) )atl= ta) ftou Com ato 70 

No Point of du comlinuiy. 



No Deteemme dehmed 7 

IS a Comtinubu funclien 

Cleary D = R . 

Lel a be ay eal No. 

Two Case Qise 

CASET When #o 

Lt n=asn feo) Lt 

f s ContinuouS at a= afo 

CASE When 

Ltxso and StnSI ato 

Lt Sin o 
md Lt aSn =o 

COF L H) =o and 3) 1 bunded fn 

0hen U n)x =. 
- Ft) 

Cemtinubus at xza 
. fs Cmt. at eve int df ii dea 

s Cant.unclion 
ONo 25 Examine the cmbnuily fahefe f defmed by 

) Snx- 

Sol ClearlyD R Let ae R be any arbilsq n. 
len a # 

L Lt Simx-Css«) - Sna -( q. = ka) 
CASE L 

s Cent at *: a+0 

hen fa) : fto): -1. CASE hen a-a 

L ) Sinx -CA) 0- = -|. 
) to) 

tUn) Cant at = 0 Hencefu Carn at eveg ptojD. 



20 fincl the yalues of k So thal the funchen Gntinuou 
at 1mdicáTed pomF xertise 26 to 29 

ND 26 

3 

Here ) - 3. 

a -2x. 

ra X +h , 

hz0 So that ho as x>"7, 

Lk.Ccs(7+h) L k-Snh) 
h0 

T-T-2h 

h-o T-2( 
LF k Sinh 

- 2h h 
Com. at x: 

Ltto) 
Since f s 

3 ke6 

OND 27 ka < 
a x= 

3 72 

Since 
Cemt. at z: 2 

Sol 
2t 

Lkx kl2) 3 

kla)=4k 3 
4k :4k: 3 

K 



ONO 26 

Cn x >T 
Here 

Ltfe) = 

Sinte (mt tuncfin 

C:k+| 1 

= -2 k: 
C D mt. al 1 t {n): U ) = u 

Cx)- katlx 45 
3x-5 1>5 

SNO29 at x=5 

fC5): k5)+| = 5kt| 

F ka+1) =5k 
Sol Here 

L) 
5 

t ) 
a5 

Smce s mt at = 5 IS 

3x-5) 3(5)-5 15-5 1op
A5 

LE fo). fs) = t fo) 

5 5 

1e Skt 5k+) = 1o 

k %. 

ONo 30 ind the values o a and b Such thal he wnctro 
5 

ONo 30 
S2 

clefmed C)axtb 2 Comünuous fureim- 
S Cle D = R 

Ler ceR be arb1tan 

il be mtimuGn 1cmt al all CER 

hen C< Ltt4)Lt 5 5 ft9 
fV Caml af K2 



When T-L 

Lt )=LF 5 - 5 
2 

Lt ) LH (4x +b)= 24 tb. 

13 Cenl at 2 i2atb- 5 ----v 

When 2<C <l0 Lt ) = L' Caxt5) = actb ft) 
-6 

f) I(mt. 
When C= 10 fuo) 21 

and Lt ft) t(ax+b) 10a tb 
0 
Lt t)-t 1o 

10t 

tant tnt. at =10 10q+b 21 -- -- 

When C>lo Lt ) t = 21:tc) 
fi tnt. 

Cnt Cmt and (2 dre sasied 
Solimg (o and (2 for a and b we et 

8a 16 2 
and ax2 tb 5 b= || 

Henco f s Comt. when a:2 and b:|| 

ONo 3Sho thot the tuxfon fx)- Ous (x) Is a Cemtinuos fwnc li- 

Given ). Css («*),D,*R 
Let 0)-Cx and hex)-
Then both qmd n ave loml on R 

Aso 

Cm 0n R 

' mtmuoua unction o a mumuou uncluoi 

Cmunuous.



23) ONo 3a Shoe al tunclion defmeby x)=\Cosx| s Crmt unci e 

Gven fx)- ca D-R 
hen botn a, h qe lomtunclions on R 

Sel 
Let ) = l« and hlx) CaS 

Also gohc): afh]- 3fces]- \cesa|- f) 

tx) s Contnuous 
Cntfunchon ofa Cent n Comt.) 

Examine thal Sm a| s Cont t 
CGirven foo): Sm « D K. 

0No 33 

Sun Stn Gnd hc)- || hen both and 
gt Cwnt. ns. on R. 
Also sh) 7{ko)- 3(l) - Sin }Pl - f) 

lmt no a Cgnt Comt-
thnel he poinl discmnuly o ko)- 1a1-1%*| Let u) 1« and ho9: + 

Then both and hox) qre Cant en R 

GNo 34 
Sol 

Also aht) (ht): a(z). ]a 
1s C&n 

Alto )=|*] u tamt omR 

g)-1x t te |a|-]z til s Con on R 

t)1 nt 
t) has mo peint of eistontinuit

R. 
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