amn'cr

Hided dAT TAheT=1adr

(Continuity and Differentiability)

#* The whole of science is nothing more than a refinement
of everyday thinking.” — ALBERT EINSTEIN

5.1 9T (Introduction)

Ig AW ARd: Fell 11 § 98 TC HeHl oh STahe
(differentiation) <hT ShHNTd gled Fo fftad sgueE weml
s FRvfEdE werl w1 tehed T d@ 9w €
T AT § ¥H WA (continuity), STaEHAAA!
(differentiability) e ¥7eh UREARE Hadl w1 Hewqol
Hehoa sl I TRId HUN Tl 89 faam BeeivfEdE
(inverse trigonometric) Hel @l TaheH S off @]
e B D U YN o el i T&d T ® €, et
TR (exponential) R TR (logarithmic) Te
%Ed ©1 1 Horl 5N g Tasher 1 Teed grareai &1 JH
Bl §| Sfeehed T (differential calculus) o HI&H ¥ gH
ST ®9 ¥ GO (obvious) F9 frerfda i grem €
=9 ufwa, § w9 39 T # gw snurygd (Fe) T
(theorems) w1 |

5.2 Wia™ (Continuity)

HIacd i Hehoddl ol FS ATAA () A o6
foTT, &0 ST=e% Sl I SIS SN ¥ IR
F 21 Frefeafad wem W faer Hifv:

Sir Issac Newton
(1642-1727)

0,2)
_ L afkx<0
SO kx>0 J(o,l)

Tg el ord § ardfas W@l (real line) o X'«

v fag W IRy ?1 3@ wed w1 e
MRt 5.1 ® < T g HE o 3w oveE W
et ForeTet Weha € o x= 0ok atfaitem, x—ater
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o 3T HiThe fogetl o AT e o §7d AF +ff x =0 & SSHL Th T o FHIT
(TS GHE) Bl 0 o Wietehe ot R o fagatt, stefd — 0.1, - 0.01, — 0.001, ¥R
o fagetl, W wer o1 9 1 € a1 0 o Wi-Tehe <@ @R ok fegatt, steiq 0.1, 0.01,
0.001, bR o fargetil W wer o1 7 2 81 a1 IR < vet 1 Sned (limits) w1 90
1 WA ek, B9 HE Fehd © T x = 0 W Her £ o a1d qe ¢ 9el i WA el
| e 2 §1 foey w9 9§ &rd qen <} gy 1 HE 99E / Ol (coincident) &Y B
%9 9% o 3@ § F x = 0 T Hed &1 91 o U ®T G % O 2§ (SR ) |
e HIT foh 30 e HI H TR TH A (in one stroke ), A FHeH I 30
SIS i g W o1 391, & ©iw 9hd| aad o, €6 Setd i S3SH i SATavTehdl
9 Tt R OWE T YF 9 ol @R e T 98 UH SV T Wl e
x =09 9dd (continuous) &l 2

o9 = 9T T %er R foer wifsa:

L, Ik x#0
2, afkx=0

Tg Hor ff g fag W Rt @ Y
x=0TR A &, 914 qe W 98y ki W9 | o
R 21 fohg =0 T el &1 7M 2§, S &g
FR T v 1 HHISA o SHATS HE o SR ©.2) e
10

f(x) =

qﬁ%l <
TH: BH AIE I B FoF Hel o ST i xre

o oM 39 7 T ©iw hd E T TH

WW%WFOWWW@% s
Tesl ®9 U (naively) 89 %8 Hehd 8 TR °

T 3R fog W ¢ Her Had ¢, A 9 fag & 3@-9™ (around) el o 3Tord

F] BH FETS 1 a8 9 HAH 33T o1 e Gehd 2 T8 a1 1 gH 0 A9 |,

Femaed (precisely), FEfeiad TR & =T T Tohd :

Tftamer 1 9H TS foh £ arafos Semst o fhdl Suaea o 9Rwifia us arafas
e ® 3R A oifT R £ o Wid W o Tk g B 9 £ g ¢ W Haa €, A

lim f(x) = f(c) 21

v

forga ®9 | A x = ¢ W T U&7 1 WA, W T HT G G e o A B
It sifeied (existence) € 3R 3 Tt Th T o IR B, dl x = ¢ W £ HAq HEaA
21 T IS R AR 3 = ¢ W a7 9&1 don ¢ g7 1 HEE GOt §, 9@ 9 IS
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M I BH x=c TR %o &1 W Fed &1 36 YohR 80 Fiacd 1 GRAT i Teh 37
TR W ot = T Wehd ©, S T = fen e ©

Teh Thedd x:cWW%,q&Wx:chﬁﬂTﬁﬁ%SﬁTq&{x:cWW
1 UM x = ¢ R el %1 GH o R 81 3K x = ¢ R Hod Gad el & dl g0 Hed
& F ¢ W f /aq (discontinuous) & AU ¢ i £ =1 Uk 37@lded &7 fag (point of
discontinuity ) ed |

FATEI0T 1 x=1 W HeH f(x) =2x + 3 o Fidd &I W= SIS

T UBel I8 oA ST TR e, x= 1 W IRfd ® 31X 39 °H 5 B 379 Her
FH x =1 T G T W & WL ?

2l

3Ad:
I@UE x = | WS Had 2
IETET0T 2 SitaQ fR @ e f(x) =i, x = 0 W Fad 872

ol o e & gem fog x = 0 W oM qRwrfid € @R g™eRt A4H 0 21 o
x=0 W %o &1 dm R €1 e

T YHR
1d: x=0W f Haq 2
TEEIUT 3 x=0 W Hed f(x)=|x |3 Had R fa=ar =i

Tl URYT g™

Jx) =
ATl x = 0 R Held aRAfd 8 3R /(0)= 021 fagx =0 £ & o1 qer =1 H

lim f(x)= lim{-x) =0 2l

Iy
X, g
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3T YR 0 W /T ¢ 9eT HT ST & fow
= limx=0 %

v
x-0

39 RN x = 0 T T4 U&7 1 G, 70 Ut w1 EH qe1 $eld 1 0 Gl 81 3
x=0W £ Had 2l
IETET0T 4 TN fF o™

Jx) =

x =0 Fad &l 2l
T T8l x =0 W Her TR © S x = 0 W THHT G | Bl S x # 0, T9 o
TEIEA B 3
1iir(1)f(x):lirr(1)(x3+3)=03+3=3
Hifh x =0 W £ H HH, £(0) o ST &l ¢, T x = 0 W el Fad e
ligh 4(89)7fe 124 G e it gffeem 2 w9hd € % 389 W & fa swaer =1 fag &Fe@ x =02
L qﬁxa_i"l%'{'lﬂ 5 39 fagefi =1 w9 *ifT 9 W =R ®e@ (Constant function)
f(x) = k Eaa 2l
T U8 Hod qHl arafas Gensh o fau gReia @ o) Rt off aratae S &
feTT g5eh! AM k2| HE AT T o T arsdfas §e €,
=limk=k

X—>cC

ek foRet aTfos @ ¢ & T f(o)=k=  f(x)T W G/ TIH
Srfad 9@ o fou gad 2
aET 6 Tog ®ife for amafas Femsti o faq aem® wed (Identity function)
f(x) = x, Y odfosh GEA o faw Had 2l
T WA 98 He Yod fo9g W uRefid € SR gdie ardfae §@n ¢ fag
f(c):c%I

e &t =limx=c

X—>C
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™WUFER,  flx)=c=fc) AR 3TAT T8 ®er £ Uid ok geft fagel W gad 7

T 954 fog R fhdl %o o |idd &l IR & o 9% o1& g9 39 IR«
T T T9R (extension) Thich foRdl el oh, STk id |, 9idd W fa=m i

AT 2 U ARl el £ Hdd Sheddl € A1 98 £ o Hid o Yok fag W Had ¢l
TH IR i Fo faEaR @ qugE ®1 Tevaehal 81 9 ooy foh £ T TE e €,
S Had 3faUe (closed interval) [a, b]H IRE €, 1 £ o Had B o folq sTewaeh
FRCACH [a,b]aqmﬁgﬁ (end points) a e bWWWﬁEWW@I
f o o fag o R Eae & g ® T

=/f(a)
AR 1 bR WA w1 7 € fm
lim f(0)=f(b)
Tagur HifSTe & lim f(x) =1 }Lrgf(x)aﬂﬁﬁaﬁﬂﬁélsﬂqﬁwawﬁmw,

R f e T fag W ofenfod 8, @ 9% 39 f9g W Haq @ €, st Ak f o
Wid el (qgEEd) €, @ f T Had %o Bl 2

SEETUT 7 N f(x) = | x | §R IR Fe Th Had o €2

) -x, I x <0
1 £l & UQ for@ "ehd € T f(x) = £ qR x20
I 3 W BH WA © T x =0 W £ Fad &l
UM AT T ¢ T aTdfaess §em 38 R € Th ¢ <0 B30 f(c)=—c

e & lim /(x) = lim (~x) = —¢ (i)

= ,ZHfT £ et SRoTTeAss ardfers @l o foy gad 2l
39 T AT ToF ¢ T aTEdfees @A 38 YRR ® T ¢ > 071 3@ f(c) = ¢
Y & _ limx=c ()

X—>cC

lim /(O
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Hifen , ST £ Gt e STt el o fo Had €l
I £ weft fogett | wad §, o1: 9% TH Gad W 2
SETETUT 8 HeM f(x) =x° +x2— 1 & Wdd W =R Fifsu

T WA [ Y% drkdfash @M ¢ % fau uRefa @ ek ¢ W e WE
A+ — 1% 81 I8 ot S § TR

= lim (x> +x* —1)=c’ +¢* -1
X—>C

ara: 2 ZEfaT yoie arEdfas @ o fau £ Gad 21 gEen 2
2 f £ T Had wer 2l
TEEIUT 9 f(x)= ,x 05N IRTE ®eM £ o Fidd W fo=m Hifsm)
7ot forel T YRR ( Non-zero) (e H&A ¢ 1 A=A HiTtg

Bz e

x=>cx C
et &, 9 ¢ # 0, TR HESREI R @l £ T
Wid % Yo 95 W Had €1 39 YRR £ Th Had wer 2
BH TH STFW I M9, 3797 (infinity) ST Fhed T (concept) 1 THAM oh AT,

331 B1 B9 Wk fI e f(x)= o favel ol x = 0o ety Al W €

Uk T 89 0 oF Gfehe +i ardias &t o fau ®ed o AF &1 31899
ﬁwﬁagﬁawmaﬂﬁél Tfara: (essentially) TH x =0T f o 3¢ U&7 1
W 1 B T T H 2| SEHI BH A WRUTEg i 21 (FROT 5.1)

It 5.1
X 1 03 02 0.1=10" 0.01=102%| 0.001 =103 10
f)| 1] 3.333...] 5 10 100 =107 1000 =10° 10"

TH @A ¢ foh S-S x <l SR W 0 o TR STUER Bl ® £(x) 1 M SRR
a1t viteran o sigal a1 81 39 91 i Teh 3179 WehR it =7ert fepann S Wehell €, S
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T ¥ ardfaeh S i 0 o TAd e TIRE, f(x) oF TF 1 et ot ym den
9 Afuer foran ST Heohdl 21 Uil § 39 a1d ) BH TefaiEd YR 9 foed @ fR

(SEh! T TR UGN WAl B: 0 W, f(x) o ¢ Y&l ! oFcHF  HH 3 ) | 7Tel W
T 9 A1 =Ed € 1o + oo Tk aTdfersh & TE1 © 31 ghfaT 0 W £op ¢ uey
i w1 stfee & ® (arfas gemnet o w9 #)|

Tl YRR ¥ 0 W £ ok <1¢ U ki A A w1 S Gehdl 1 FreAfofad grot @
T T 2

WM 5.2
X -1 -03 —-0.2 — 10! — 102 - 107 - 10"
f | -1 =3333.] =5 | —10 | -10 100 | 100
RO 5.2 ¥ &9 fred feed © R TR v

SUCcHe: aR(aeh T i 0 o fd e
TR, f(x) S AE I forddl o T59 wem |
%9 foral ST Fehdl €1 TdiehicHss ®9 9 8H
forad &
(T 38 WehR W& Sl 8: 0 W f(x) o &g X’
T& 1 HE1 BT 3d ¢1) TeT g9 39 i
R g6 1 98 & T — oo Tk AT G&
TE ® AUS 0 W £ o oI¢ gl h1 G I
e T& ® (STt g@e o w9 H)|
STERTd 5.3 1 STei@ IS AL h1 SAMHA
g 2|

s2EI0T 10 FAfafad wom & 9dg W fo=r sifsa:

Jx) =

T e £t W@l o Yoish fag W uReia 2
TIM 1A ¢ <1,df(c) =c+ 271 3@ FBR lim f(x) =limx +2 =c +22|

X-cC X -cC

g 55X
x—2, I



idc qAT STeTherdl 167

o | ¥ w9 geff aRdfas TEme |/ wad T Y
o2 A > 1, d f(o)=c—2 Rl

zafaT (x-2)=c-2=f(c) &I
arqua S4 |eft fagei W Sl x> 18, f gad 2

FIM3AR ¢=1,d x=1R £ o o1¢ U&7 ] HAT,
EEId

1,3)

x=1W f o I &7 HT AT, 70 Y’

e ek x = 1 W £ o @1¢ qen ¢ 981 ki A "t (coincident) &l €, o
x=1W, Fad & B 3@ YHR [ o Tidcd ol fag oheel WH x = 1 B1 39 o
%1 oTeRE Hf 5.4 g T
memﬁwﬁmwﬁwﬁwﬁawﬁswmmwmﬁgﬁﬁmw
-0 af@f x>0

x—=2, I x >1 ) =

Tl ol SSTER0T AT e el ot B0 IEd € Yedeh Rtk e x| ok foTy f Gad

Bl x=17% fau £ o ad vy w1 i, lim f(x)= lim (x+2) =1+2 =3%|

x=17% foau £ o <d ey =1 &, 2
Hfhx=1W £ o a1¢ qe1 ¢ q81 w1 A Gur 6 ¥, od: x= 1 W £ G

&l 21 39 WK f o @iacd w1 fog ohael W x =1 B 3@ o w1 e 3Tehid
5.5 | switan T

sarEI0T 12 fFafafed wom o didg | fa=r wifsa:

Jx) =
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T M I o fommdE e 0 () * Y

AfIRea 37 THE arafash e o fau qRefia
21 IRATIER 9 e 1 Wid
D,UD, S@ D, = {x € R:x<0} 3
Dzz{xeR:x>0}%l
M1 A c e D, @ lim f(x) = lim (x + 2) =
c+2=f(c)% A D, ® [T 2

M2 A c e D, @ (—x+2)=
—c+2=f(c)% FM@D, ¥ F fHwW 2

Fifh £ 94 Wid o TEE fagel W Had @
e g9 frehd ferrerd € 6 £ T Haa wer 2
TH ol w1 @ 3Tehid 5.6 ° @il T g1 e
fST foF 39 Fom o 3 &1 gy o fau gy
o™ 1 IS 1 T § oM uedl €, fong &H
T oherel 3 Togal T R el § el W e
gftsifea & 2

saEI0r 13 fefafad weq & 9ida W fomr

EQISLS v’

Jx) =

T TR, U< Wl Yo arfdeh & o
oI, Reid 81 58 el w1 STed SR 5.7
o fen 21 39 oem@ o Fgo § 98 qehETd
T € T e o Wid o aTkdfeeh 1@l o o
3EgH (disjoint) 39 Tz ¥ fawiiaa &<

1,3)

| 1,-D

forn s 9= forn foe
D ={xeR:x<0},D,= {0} 7
D3:{xeR:x>0}%l

lim f@fr=

X-C

xz, afg
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M1 D, % el ot fig | f(v) =2 % IR 78 e ¥ <@ <1 wehar € & D A
f Fad g1 (S 2 3fEn)
M2 D, % el ot fig W f(x) =x ¥ 3R ¥ Wa@ § <@ 1 9har € & D, A
f Fad g1 (3SR 6 3fEn)
I3 376 B x = 0 W Her o1 faveluol wtd 81 0 & I Herd &1 76 £(0) = 0 2|
0 W f < ST U HI G

i /9= i =0 <08
0 W /o T U HI G
2l
Ia: =£(0) 3TqUE 0 W £ Had 21 39T 7ef Ig g3 Tk £ 30 wid o
Yo fag W Tad 21 31a: £ Tk Had o
IETET0T 14 SMET o qoieh agug %o Had el 2|

T TR0 HIAY TR 1 Tor p, Tk 98I% ol Bl § Al 98 R wiehd wem g

i A)=PUTR, p(x) = a, +a, x+ ... +a, x G GRA &, Sl @, € RAA a =0 &1 T
T8 o TS ardfdeh 9@ o fore uReifia 21 frdt ffvea arafas g oo fou
70 3@d ¢

Ty qRATST §RT ¢ R p Had 21 <fk ¢ w12 off arafas g ¢ safeu p fadt
ff ardfas Hen & fau g9 ®, v
#fiq p TH Gad FoH T

SEETOT 15 f(x) = [x] B AR ,3) —o
TETH UTich Herd oh ST oh TR 0,2) *—o
[EEE ﬁ A wRifeY, SEl [x] SH N a0 (0,.1) TR
T Ui S FE, A 40 (20 CLOO 3o (50
FH A ITF IR ¢ (0,-1)
' —o +(0,-2)
T e @ T AT @ © L aed e 0.3
Srefer st o fore aftefia 2
T Ted hl @ STeRfd 5.8 H v

fe@mn T B 3TTeRfa 5.8
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ferE W UE Tl Bl © 5 ge W x o |l quifes w o ferg sreda €1 e g
BEEH HOI foF R T8 TA B

9T 1 AE AT foR ¢ TR UE ardfoss gen @, S fed off qoife o e 7 7
IerE § T8 T € o oo fiehe &1 weft arsafas wenst & fau Ky gu wer @
M [c]; €, SFfq A& f(c) = [c] 3d: T&T e, 3T Gl
Irdfae gemst o fau gad €, st quis T R
9T 2 H4H AT & ¢ T quiier ?1 31qud €9 U U qaiwd: S aafas g
F>0 9 H Hehd € S R [c—r]=c— 1 @ [c+7r]=cT
rmistl o ®9 °, s9H1 o7 Ig gam TR
f(x)=c— 13 1i_£n+f(x):c

ffer fordt oft quiish ¢ o forg 3 damd Tam T & gt €, 31 YS9 W x gt
quiish I o fow ergad R
5.2.1 Gdad Tl T STSFTuTT (Algebra of continuous functions)
fuselt e o, W FT Feheddl GHSH o WA, BT HIHIST o SSEIUA 1 HO
3T foRan ol STEUd: 37 9 Tad Werl o SIS o1 off o ST S| <fh
ot g W & ®ed & ¥Wdd YUy ¥ 39 fo§ W wed &1 HH g\

frerifia g @, et ge qehed @ o 59 dmet o ggva @ =el o ssia o
T 3T9eT

UHE 1 HA ST R £ qe g < UW ot %o €, S U ariaeh WEAl ¢ ok fag
Had 81 T,
) f+g,x:c‘ﬂﬁ'dﬁ%
) f—g,x:cwj\:ﬁﬁ%
3) f.g, x=cT Ha@ 2
(4) (ij,x—cww% (SR g(c) # 0 B1)
g
Wﬂﬁ[%ﬂﬁgx:cﬂ(f+g)éﬁwaﬁﬁﬁaﬂﬁ%|@?@ﬁ%ﬁ

= (f+gaﬁwﬁwm)

= (TreT o YHT g)

e 6932

x—c
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=/f(c) + glo) (Ffi f Ao g W Her €)
= (9 (f + g &1 IR 3R)
?ﬂ?l:,f-i-g“:ﬁx:ca?f?fQW%I
THY | % I 9O w1 Squf s % gEE © SR uesl & fau st 2 s
fea T 2
feuoit
() ST Yo % 9F (3) & U R =0 ok fow, Ak £ uw =R e
f(x) =A@, Sl A, FIE =R arEfos H@ T, A (. g) (x) =LA .g(x)EW
IR Her (L. g) ot Th Had hoH B R ww W, AR A=—1, @ / &
Hided § — f 1 Hidd SHafted Bl 2|
(i) ST UHA oF 9N (4) B TH foORiw <9W ok faw, A€ [ TH AR wed

?\' <
S =21 mqﬁwmwgﬂﬂ@mﬁwm%,aﬁ

2(x)# 02| oY ®U ¥, g WA § & Wia Ifaired 2l

PRH2rB 20
g () Sude T WHA oF STANT gRI 3 Hdad el ol Sl ST Hehdl €1 S I8
e & § oft gera faerd @ fF 1€ wom Gad @ =1 7€ frefafaa ssewon §
IE 91 W= FI W B
TEEI0T 16 Tag FINT foF yoe g weM dad =i 2l

O TR RIS foh Yo ufeE wer £ i w9 1 e 8

S p 3R ¢ 9EIR e 1 f 1 U, 7 fgel & siem N W ¢ 9= T, 9
IRt HEATd €1 < 9gu B Had B § (S 14) , 3T T 1 T 9N (4)
5N f UH Had Fed ¢

JETEI0T 17 sine Bl o Had W fa=aR sifaw)
7ol 39 W fomr & o fou g9 frafafed 9o &1 9@ @ 2
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B 39 el i =l yHifora df & fRan @, fheg sine e o STei@ i YA %
e 3@ FX A 927 TeuHf (intuitively) ¥ T 81 S 2l

a1 Gy R £(x) = sinx Teft Srfaes geme o fog aifia 21 9 it
CWWW%Ix:c+h@ﬁw,qﬁx%cﬁ€qa@ﬁ%ﬁh—>ow

— limsinx
X—>C

— limsin(c +
_hl_rgsm(c h)

=sin ¢+ 0 =sin ¢ =f(c)

TWUSRR  f(x) =f(c) 3@: £ Th Fad e &
oot St YR cosine HeH o Gided 1t gmifora fRen S weRal 71
IEETOT 18 Ty HINT % f(x) = tan x T Fad ®ed 2l

o1 fe g3n wer f(x) =tanx = Bl T8 el 39 |l Ao Hemst o feg

Rt €, STl cosx =0, Jidx= (2n+1) &1 BHA 190t g fohan & o6 sine 1R

cosine e, Tdd Held &1 TAIT tan Held, 39 IHI HelAl 1 HNTHA BH o HRIT, x
% 31 9t gHl & fou gaq @ 59 o fa = aftafia 21

el o WA (composition) ¥ HeifHd, Had el S SHEBR Tk Uueh qe7 2|
TR HISE {6 9% £ IR g q arsdfas wer ®,
(fog) (x)=f(gx)
aReifid ®, i w9l g 1 TRER £ % Wiq 1 U STEHE el B Frefatad g
(o1 foT Sherel o), W (composite) el o ided @i R il 2l
T 2 T AT o £ SR ¢ 36 WhR o §1 ariteeh A (real valued) e @
T ¢ W (fo g) TRwIa 1Ak cm gad g(c) WS Gad €, 9@ ¢ ® (fo g) Gad
g 2l

Frefafad SeEl o 39 y9g 1 T fma T R

i
2osx
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SETETUT 19 TUEY &% f£(x) = sin (x*) §R1 URAMA e, T Gad %o 2

Tot Y Hifee T faamefia wor Yo arfas e o fau gt 21 e
f o, gTM h B o GASH (go k) B9 H GET W Gehdl €, Sl g (x) = sin x
A 1 (x) =x2 &1 ek g 3 4 I &) Fad o €, gafere w8 2 g g8 frewd frenren
S "ehel B, TR /1w Gad wed R

IETETUT 20 JWMEW o () =|1 —x+| x| | G0 R Fe £, ST x T Arafaes @&
2, T Had e 2

wor Ot arfas GEmst x o faw g & g(x) =1 —x+|x| A AH A (x)=|x| W
TR Hifsw) o,

(hog)x)=rh(gx)
=h(l-x+|x])

=[l=x+|x[|=f(x)
IS 7 H W 2@ g ¢ 6 4 U Had G 8| 36 YR U 9gs el SR T
HAleh el &1 A BH o R0 g Teh Had e €1 37d: 31 Tad %ol sl G Ho

1-25 x, AT PO/ A T HA e 2

35 Mo

1. fag HifST & ®e[ f(x)=5x-3,x=0,x=—37q x=5T Had 2|

2. x=3W HeH f(x)=2x— 1% HaA & S SIS
3. frafafed werl & Fiq &1 Si" SHife:

(@) f)=x-35 (b) f(x)= S XFES

(c) fx)= , X # =5 (d) fx)=]x-5]
4. Tag +NT fF ®ed f(x)=x", x=n, W Gad B, &l n Tk &4 qolia 2

5. @& B R wer f

x=0,x=1,d x =2 W Fad 2?2
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6.

10.

12.

13.

14.

16.

17.

Tfora

£ Tt ariaeT o fagel bl T iy, St foR ¢ fefafaa weR 9 R €

|x|+3, A€ x<-3
2x+3, AR x<2
f(x)= 7. f(x)= =2x, A -3<x<3
2x -3, A x>2
6x+2, A x=3
m,-&lﬁ x#z0 ia-q-ﬁ{x<0
f(x)= x 9. f(x)= |x|
0, aﬁx:o _1, ZlﬁxZO
¥ -3, AR x<2
1. f=,
x4, AR x>2
¥ -1, AR x<1
="
x°, g x>1
x+5, Ag x<1

= - p)
Fn f (%) o5, R > B ARG e, T Hd e 27

%o f, o Fided W faER sty sei f Frefate gr gkt 2:

3, AR 0<x<1 2x, A€ x<0
f(x)= 4, 9 1< x<3 15. f(x)= 0, ¥ 0<x<l
5, A 3<x<10 4x, AT x>1
-2, 9l x<-1
f(x)= 2x, A -1<x<I
2, A x>1
a @R boh I WE i T Sifeg e fag
_ax+l, It x<3
J®= bx+3, AR x>3

R IR weH x = 3 T Had 2

X
f@)=

X
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19.

20.
21.

22.

23.

24.

25.

26.
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Lok frE 7F & fou

A(x? -2x), AR x<0
4x +1, ¢ x>0

BN IR Fer x =0 W Fad 81 x= 1 R 38k Fiad R fo=m Fifew)
T & g (x) = x— [x] S GRAT Her Goed quiish fagerl W owdaa 21 =&t
[x] 39 HeTq QUi F&fad w3l €, S x & SR A1 x ¥ HT 2

T f(x)=x>—sinx + 5 §R GRAT HeH x = 0 W Fad 22

frfafed wel o Fidd W faar Hife:

(a) f(x)=sinx+ cos x (b) f(x)=sinx—cos x

(¢) f(x)=sinx.cosx

cosine, cosecant, secant SﬁT cotangentqv_cf!'rff & gia W fo=m wifsm)
o et erEiacad o fageti ®i o i, el

fx)=

sin x
o= % I x<0
x+1, AR x=20
fruifa ifsT ff wed £
F) = x? sini, Ik x20

0, I x=0
TR IR Tk Had ®er 2l
f @ Fiae H1 Sitg Hife, Sl /1 Frefafead geR @ aiefia @
_ sinx —cosx, I x 20
S= -1, I x =0
T 26 ¥ 29 | k oF Tl I TG FHISC Mk T&d T e foag W ad @i

kco;x, =t xig
fry= T - R g we x =
3, -qﬁX:E

EW
2
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27.

28.

29.

30.

31.
32.
33.
34.

5.3.
fUsell wem ¥ 9@ U qedi i TR hifSW| BHH Ush ddioeh el oh 3Toehars]

BRI URId e x =2 W

ke +1, I x<™W
cosx, IR x>T

f(x)= g IR Fe x = 1 )

kx+1, Il x<5
f(x)=
3x-5, I x>5

a T bk OFl I A BT TR
5, g x<2

f(x)= ax+b, AR 2<x<10
21, I x =10

SR ORI e x=5 ™

R IR %o T Had bod 8l

TUEW & f(x) = cos (x?) G URWITG e Th Had Her 2
TUET T f(x) = | cos x| R IR He Th Had ®we 2
Shifaw fo = sin|x|@mﬁw%l

fG) =|x|—|x+ 1|57 IRAT Fed £ o FA AT o foagsti & @

HifeTg
Agaheadr (Differentiability)

(Derivative) =i fr=fafad R & i foear om

M S foh £ ok ardfaes %o ® 99 ¢ 589 Wid H o Tk f6g 1 oW

1 TFehers Fefaiad YR 9 IRefa 7:

i St — ()

h—0 h

fg 3| Hor 1 ™ B A ¢ W [ F STIHASA Hl f(c) A
# 2
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SR IR o, ST ot 39 G o SifEdcd €1, f ok STeshorst shi R il €l

[ TS H [ (x) A %(f(x))mwwﬁ% dRAR y=fA W =My

TN Uhe w2 TRl e 1 STEehelsl WA H{d Wi UHAT i Sferher
(differentiation )ed €1 B SIS “x o WY& f(x) o1 3feesher ity (differentiate) ”
1 oFf WA e €, Tormen ered g ® TR £7(x) T it

ITheAS] o SIS o &9 W Frefeied Faml w1 gt feear s €

1) uxv)y=u=+v.

() (w) =u'v+w/ (A AN HEEEICIRERE))

A3) ,STET v 0 (MR o)

F < T 9roft § w gHIfU (standard) Tl o StdeRersl @t gEl T €

|t 5.3
f(x) X" sin x CoS X tan x
’f: (¢t h) ./ (€) f'(x) nx"! COS X —sinx | sec’x

—p

v

e w9l off B TRl i URwid fohe € dl U gera ot e @ fE ¢ Al g
7 SR §" 379 W €9 9 U3 Iod1 § 1o A1E UE 96§ af # sl u%

To Frdia WA ¥ ok wEE s AR iml CD SO o a2 a

h—0 h
TH HEd € Toh ¢ W £ Feeherd Tel 1 TR vl W, B hed € T o1u Wid o fehe
f9g ¢ W wad fawada €, afg i @il qern

IR (finite) T THF €1 HeH A [q, b] W Tk

HEA €, A o8 HFAA [, b] o TAH (65 W Aeshea €| S| foh @iaed o ged
H el T o R 7 fagat ¢ e H W TH FHH: I qor o v ki A o ¥,
S o IR F® T, dfes o e b IR e o ¢ U8l a1 oTd qel o Yool € &l
TH YR el AU (a, b) W TR Hedwd €, AR 98 AR (a, b) & G
fig W ek 2l
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TE 3 AR wed R fag o W e @, @ 39 fag W 98 dad ot 2
Suufa dfe 55 ¢ W/ edwerg 2, o@:

frgx = c o fou
R
wafere [/ ()~ /()] =
il =
= f(¢).0=0
a 1ij)nf(x) =f(c)
T YFR x=c R HeHd f Fad 2l HJ

IUYNT 1 UAE SR Hold gad e 2l

el eH oA o € o Swa ®eue @1 faem (converse) T &l 21 Fie=m € H
@ Toh B TR f(x) = |x| G IR Bl T Had %o €1 59 Hed o aTd uay Wi
@ W faeR & 9

f(o+h>f<0>_____1

h—>0 h

T T U KT G
2l

ffeh 0 T ST ST T I vel k1 WIS T el ¥, gaterg

o1 e el 3R 38 YR 0 W £ Theld e €1 3q: £ Ueh feTeheld o
T 2
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5.3.1 Ggad Wordl & eI ( Differentials of composite functions )
T Wl oh STAheTS] oh 31EIA i 0 T SSBUl R T Hidl| TH fifere fh
BH f o1 dehelsl A ST WEd €, el
Jx) =Qx+ 1)
w fafr 7 € & f5u= v9a & W@ gR (20 + 1)} S TEIRG Hich I Sgas B
FT FTEHAS T FL, S A T fwe T R

=242+ 24x+ 6
=6 (2x + 1)
&€, = e fa
J(x)=(hog) (x)
?(x) 25‘[13941 h(x)=x Bl A ST 7= g(x)=2x+ L. £(x) = h(t) = £.

# =
@ dx} . S glioxdx 12 =30x+ 17 .2=37.2=

w@ﬁﬁﬁxaﬂwq%%ﬁwwéwﬁﬁ(2x+1)100 & STIHES HI
feher w1 39 fafy 50 Wa 7 S #) suded It ¥ e SR ®9 9
fretfafad v ur e €, f59 @ =™ (chain rule) ®ed 2l

THE 4 (gEer TEm ) A ST fw £ o areafas o wer ®, Sy den v 1 el

1 WASH §; M f=v o u. TA AT & 1= u(x) 3R, AR qan EEIlcl

i 8,

B9 TE Y &1 YU B ¥4 | JEen om o fomr fefateaa ver | fem
S Hehel &1 9 ST foF £ Tk ardtaess A W €, S dE el u, v 3R w
A 7, 3teriq
f:(wou)ov%?lﬁ‘{ t=u(x)qA s:v(t)%?ﬁ
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e ST woF o Gt erdehersil w1 AR Bl Tesh MR Aferk ol oh GaeH
o foIq g@en oM 1 9o T Fhd 2|
IETETOT 21 f(x) = sin (x2) T STReAS! T hIFST|
T e Y o YS9 Wer & el o1 G @1 arkE |, AR u(y) = 12 3R
v(t):sint%?ﬁ

f(x) = ou) (x)=vu(x)) = v(x?) = sin x*

t=u(x) = x> T W =A AU & qef %zzxaﬁt‘cﬁaﬂawﬁﬁaﬂﬂ

X

?1 o1d: Een Fag g

g 3ffam TR T x o IS H S hH Rl YO § STaud

4 _

dx
faereua: 9 e o THH O 7ohTel Thd © 9 A A @, ds
dt ddt

) dy _d .
= 2 - — =— 2
y =sin (x?) 2 (sin x?)

d
=cos x? E(xz) = 2x cos x?

IETETUT 22 tan (2x + 3) T SATHAS A hIfod|
T HE AT TR £(x) = tan 2x +3), w(x)=2x + 3 T w(f) = tan ¢ |

(vou)(x) =v(u(x))=v(2x +3)=tan 2x + 3) = f(x)
T YHR £ & Horl ®1 WA B AR = u(x) = 2x + 3.4 e

I o < w1 A e B 3 Een fm g

dx
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FETETUT 23 x o 99U sin (cos (x2)) T TThTH HiToT)

T WeH  f(x) = sin (cos (x?)), u, v AT w, A HHl 1 GASH 1 TH TR
Fx)=(wovou) (x), &l ulx)=x2, v(t):cost?l%'ﬂw(s):sinsél t:u(x):xzerﬁT

s =v(f)=cos t T@ T &1 3@ & T H?JIT§=2x3:ﬁ'{3:fH“:ﬁ
X

1, x o Gt STt A o forg st 2l

3T @l | o TSR g

=(cos s) (—sin#) (2x) =— 2x sin x? cos (cos x?)

Tasreaa:
y = sin (cos x?)
_ d
Esil sin (cos x*) = cos (cos x?) I (cos x?)
= cos (cos x?) (- sin x?) (x?)

= —sin x? cos (cos x?) (2x)

=— 2x sin x? cos (cos x?)

T 1 9 8 H x o 9e f=AfafEad wel 1 Ageha hifad:

1. sin (x*+5) 2. cos (sin x) 3. sin (ax + b)
4. sec (tan ( )) 5. 6. cos x* . sin? (x°)
7. 8.

9. fag HIST 6 BeM f(x) =[x - 1|, x € R, x = | W foehierd &l 2l

10. fag =IfNT f& 9ga9 quie ®ed f(x) =[x],0<x<3,x=1dMx =2 T
et el 2l
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5.3.2 I Worl & ST (Derivatives of Implicit Functions)
3 TH B p=f(x) o ®U o fafay ol i AThe Hd ® ¢ W T8 AEvIaH
Tl 2 foh ol 1 Ted 3 ® § = fopan Sw) sSrewond, x #iR o o= fEfatea
gl H§ ¥ T W forw €9 9 fa=m *ifvw:

x—y—-n=0

x+sinxy—y=0

gl T W, TH y ok AT el X Hehd § 3R WeH i y=x—nh ®9 § fore
Tohd €1 T 9N |, UHI T e © TR Weer y oh1 WYl e w1 hIE S qlehl )
ﬁ?{gﬂﬁﬁ'@w?ﬂ?{?ﬂﬁy aﬁxwﬁﬁwévaﬁﬁaﬁéwqﬁ%mx
3Ry ok o 1 Gad 3@ YR oA fomell TN ©l TR S9 o fow W e omEE
B 3R y=f(x)oh ®9 ¥ forar <1 Hoh, a1 89 Fed € Tyl xoh T (explicit ) HeH
% ®U W o fRAl T 1 ST SW G W, B9 hed € Tyl x o ST
(implicity) e o &9 | = fehan 7 2

BE'I%TUT24?Tﬁ‘\'x—y:n?ﬁ sn?rﬁﬁnzl

Tl T faf 7 B 6 29 yoh foiu e shieh Suds Gee @i e R fag wen
y=x-m
el =1

Taereua: 9 9aY ®1x, & el Y 3TEgde H W

T HfTe o 1 1Y 7 TR x & Gy Uk SR 1l ke HE 39 TRR

=0

formert arcqd § fom

&

dx

63
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IEEI0T 25 IS y + siny = cos x A A SIS

Tl 89 °9 HaY o1 WY faehers W B

d
:E(cosx)
sjEer oM 1 T wH W
=—sinx
Ty Frafafad aftom fiem 2,
Sl y#@2n+1n

5.3.3 Gfadenq GreploTfdis werl & 3idaherst (Derivatives of Inverse Trigonometric
Functions)

) sidx . dlzg Wﬁﬁﬁ%ﬁmﬁﬁwﬁ?ﬁqu%ﬁ%%@@mﬁ
dﬂsﬁfﬁbﬂtps(ﬁﬁ RO 3Td B9 T ol o STaehersll sl A A oh Ty SEel TEE 1 T i

JETETUT 26 f(x) = sin! x T FTharsl AG HIC Fg °H difoe foh ggam
afferea 21

%FITIFTFﬂﬁ?ﬁy:f(x):sin’lx%ﬂsfx:siny
Tl uell T x ok WYY SahHTT B W

1 b
=cosy —
dx

M ST 5 98 Sheret cos y =0 o fore aRRenfea @, et | sin ! x = _g,g,eqs;n%[
x#z—1,1,dqq x e (-1, 1)
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79 IR 1 FB AHUF TH ¥ 79 FEfefiEd 7R Hivet (manipulation)
I &1 TR HIY 5 x e (— 1, 1) T sin (sin! x) = x 3R 38 FHR
cos’y=1-—(siny)y?=1—(sin (sin'x))> =1 —x?
I Fy e (—E,Ej,cosy@ TR TR © 3R WY cos y =

272
TH YR xe(=1,1)% fag

SETETUT27 f(x)=tan ! x T FTheisl A FIWY, T8 THd gL foh gqahT e 2l

el M AT fF p=tan'x & @ x=tany B x o GUel S Y&l 1 Ferhe
FH ™

_ @
1=sec’y e @
e

T Yfqety TR IvIda Wetl o STaehetsti ol 1 Sl 3T9eh 31T o fau Big
ez T 21 9w ufgel Bt Wt o sTashers o) fefafad grol 5.4 § feen

T 2

WO 5.4
f(x) cos'x cot'x sec 'x cosec 'x
: -1
S'(x) 1+ x2
Domain of /" | (-1, 1) R (=00, -1) U (1, 00) | (oo, —1) U (1, )
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et wot % 9

1. 2x+3y=sinx 2. 2x +3y=siny 3. ax + by* =cos y
4. xy+y*=tanx+y 5. 2 +xp+y’=100 6. X +x}y+x)?+)°=28l1

7. siny +cosxy =k 8. sinx +cos’y=1 9. y=sin’!

10. y=tan'

1— 2
11. y=cos_1( xzj,0<x<1

_ 2
(3dx 1. y=sin‘1(1 xzj,0<x<1
23 "3 I1+x

2
13. y=cosl( xzj,—1<x<1

14. y=sin_1 (2x\/1—x2),—i<x<i

15. y=Secl(+j’0<x<L
2x% -1 J2

5.4 TTETATeRl A9T TTOTRTE Werd (Exponential and Logarithmic Functions)

a1eft A% T ol S SgUR o, URHT o qen ko wer, o fafi=t ol
% TP Qe & IR H W T 39 AR | g0 WER Hafud el o Th T
o 9R H HiET, {2 =it (exponential ) HQTFTTTW'&[ (logarithmic) el Hed
F1 TRl W foniy &9 W I8 IqaH STavEE § F 39 9% & 9gd @ U W qe
AL € AN STh1 YUl TH Y&k i {qud-a%] o &% ¥ el 8
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aRfd 5.9 ﬁy:fl(x):x,y:fz(x):xz,y:]g(x):ﬁ?l?ﬂ y:f4(x):x4€h‘ e
feu T €1 A A TR S-S 1 1 S 9gdl ST @ a1 Yeura o sedt S
21 o T YA ST § ghg B W A Y

A

Bt St 21 gEent 31 9 € TR x (>1) ok
oA | ffvEa gig o wd p = f(x)
M FEdl S & S9-S5 1 1 HA 1, 2,
3, 4 FI1 S B 98 HhewE €
e Hft oS A o Ty T € el
f(x)=x" T STIHEY H, TTH 7 T7
gom T S-S # W gfg widt ot 2
y =1 (x) 1 @ p-H& Bl AR Afeeh
WW%I Waﬂ_mﬁo(x):xw
A [ (x) = xS TR Hifo) 4 x =1 M
HH 1 ¥ 9gehT 2 B S §, @ ) T A

| | SgehT 20Tl S 8, @ £ T A T

1§ SRt 215 S 1 T UK x  9HE 95 & o, £ R 9fs s, # 9fE
aden atfuss dfear 9 eIt 2

Sy aft=rEt w1 frehd e @ foh 9gue werl @1 ghg Sk S W R e €,
A o1 SN WY ghg Sl S| 5ok S Teh ek Y99 I8 331 § o,
1 HIE T o ® S SgYs ol Wi oTden Sifueh oSt 9 S@dl 87 TH St
ThRITF © 3 39 YR o o 1 Th SIE0Ty = f(x) = 10° 2

WW%%WWWWna?WWWf,W fn(x):x”ilﬁ
TUaT Ak IS § Sga 1 IAE o T e o w whd € 7R L, (x) =11
e 10+ 3ffueh ISl W wgal B1 I€ e ity foh x o o2 7Hl & faw, S¥ x = 10%,
oo (6) = (10310 = 10° SR £(10%) = 1010 = 1010 B] T=A: £ (x) FT ST f(x)
1 M §EA AU 21 T fag e s T § T x o 39 @l uel ok forg <
x>10°, f(x)>f,, (x) 8! g &0 7=l W THeh! Iuufa 37 1 T T H| T TER
xoh o HHI Sl TR T8 FeAua TRl ST wehar € fop, fopelt oft o quifen ok forg
[ (x) T TR f(x) 1 HH fuE qST W @ 2

TRUTET 3 By =f(x) = b", ¥ MR b > | o ToIT =M e sheardl &l
MR 5.9 W = 107 o1 T@ites <iar 7= 2
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e HelE <t St € o Ireeh 59 Y@t i b ok fafye wHi, S 2,3 3R 496 fog
e # | TREMIRT FoH H F9 9@ faewad fefafad @
(1) =ik Fel 1 id, STdierss G@eti &1 gq== R el 2|
(2) =RECIHT el 1 URER, THE Ui ardiaes st &1 qqe=d gl
(3) T9 (0, 1) =REish! Her o g W He el 8 (€ 36 927 &1 [: HeA
g fop foret oft ameafaes g@m b> 1 o6 foaw p0=1)
(4) =T He T T adHE %o (increasing function) ®lT ¥, eiq
Y-S B9 oW W ¢ SR 9gd Wd ®, o™ HI I3l Sl
(5) x o TAMF T FHUNHSE THI o T TR T 1 9 0 o 3dd e
Bl 21 TR ved H, Tyt wgerfer ¥, eieia STIRR x-3181 1 IR S Bl
3 (frq w8 s foem 78 31)
SR 10 A6l ST HET 1 WIETUT SETdIeh el (common exponential
Function) %ed 81 el X1 &1 T8y o IR A.1.4 ¥ 64 @ o for goft

2l

" 1 AN T U S © feR 9 2 9o 3 % Hed Bl @ SR R e 3N U # B
TH el YR o ®I H TR &E T, TH TH TFd T80l oREdihl e
y=e Y BT Bl TW YTehider waTdishl et (natural exponential function)
Fed

& ST SR B T SR =RETdie] el o Uiael™ o1 sk © SR afg ‘gt
A A SHeH! Tk TYfed S 1 S Wehdl €1 I8 @iel efafed aftern o forg i
Ll 2l
uftameT 4 AH it R b > | TH araras 9@ 3l 99 §9 %ed © 6,
b YR R g 1 AL x B, A€ b =a @l

b YR W a % TIF 1 T log,a T The & €1 36 THR AR b =a, @
log, a = x 3T STIHA HTH o oY AEY & Fo T IIELN HT T HL| W A
2 for 22 =8 %) T ekl H BW 6 9 I qH: log, 8 =3 for@ wehdt ¥ 36 TR
10* = 10000 7= log, 10000 = 4 THge™ FeA ¢ T @ ¥ 625 = 5% = 257 =7 log,
625 = 4 1A log,, 625 = 2 FATA FT &

ofteT @1 3R S qfigeel gfieeniol § fa=R 77 W eH e Tehd © T b> | &I
YR 4@+ o ®RO TIOE F UF aRdfds Gest o 9ead | 9



188 Tford

IR HeAel & 9=ad | & Hod
@ ®9 H @ S Hehdl €1 T8 o, o
?'ITTU'IT:I'ﬂ'q el (logarithmic function)
Fed B, FEfaied wer § i €
log, : R" > R
x —>log, x=y I b =x
e Hfrd We 9, 9 MUR H=107
A T “WTERUT S0’ SR A h=e?
A U “UTeRfdeh TTIUTeR’ hed &1 Sge
Wieh{deh TR i [n §RI Yehe Hid 2l

Y -

A y = log, x
y = log x
y =log;,x

(1,0)
) > X
v
YI

3TTeRfd 5.10

TH A | log x MU e dTel AU Her i (6Tud il €1 Tehfd 5.10 F 2,
AT 10 SR AR T el o i@ 9T 7T 2

YR b > | ST TIUERTE Herl i $o Hewyqul fagan 19 geieag 2:

(1) ¥ (non-positive) HEASTl o feTT TH TR 1 hig A0l TRATS & a1
Tohd € IR TEAT SO ®er 1 Wid R

(2) T HelA i TRE WHE ardtas e w1 9= |

(3) T9g (1, 0) T[TURTT ol o MeRd T Hea @l &l

(4) TTUHIE o Tk SHuH Wwer B €, Ui sH-sdi g0 o ¥ Td SR werd

%, A I HYL I3dT SITdl %l

(5) 0k sTfas fiehe At x & fam,
logx & OF @ fedt off & T
Irifas 9= ¥ w8 foRar S Eehd
B TR v, =9 (uged) =gt |
O -378] o THehea™ STUE Bl &
(T =@ 9l firern & ®)1

(6) STHAS.11H y=e @M y=log x
% e We T E AT A
W%Wﬁ%i@y:xﬁ@
T & U yfafea

Y g=¢)

TR 5.11

TR TT el o S Heerqul o7 ey fRe e €
(1) MR ufteds 1 T 79 fm €, 9 log p 1 log, p o W& ¥ 7 feban
S T €1 WH AT fF log, p = a, log, p = p TN log, a =y T1 59 1 77
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fog, ¢
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g fo a*=p, bP =p A b= q B e qE 9RO S Ted § @A 9

(b =b"=p
IS THL HHIRIUT | AR R
bP=p = b*
I1a: B=oydla= &ITH THK
logap:

(2) TUAEEE W log e w1 YHIE THHT Teh 31 Tk U1 €1 WE elifery fom
logbpq:a%I?aW b‘*zqu%ﬁT%l%ﬁWqﬁ{ log, p =BT log, g =7y
Al b =p A b= g W BT B WG b = pg = bPbY = b 1R
WW%?%“(X:BM,&??«‘IH

log, pq =log, p + log, ¢q
T8 U iy T don geequl uRemy qe Feherar @ S p =g @1 <90 H,
STge w1 A frefafed weR 9 foran <1 g @

log, p* = log, p + log, p = 2 log, p
THHT Toh T AT IHI0T 31 o feaw =g foan o 7 sreifq foret oft o quifes
n & fau

log, p" =n log, p
ared o 98 G p ok Rt off arfaes 7 ok forg we €, fong 39 &W wmift
H B FAE TEl KON 56l oty @ uee fretaied s gentid s wehd €

=log, x — log, y
IEAZTOT 28 I I8 A ¢ o x o Gl aredfaess A o faw x = eloer 82

7ol Tedl @t #aH ST 5 log we o1 Uid @t o arcfos Gemnsi &1 9= gl
21 EfT SwiE TR R ardfes Emsl o fau wer e §1 ot WA el
o y=eoerB14af% 3> 0aa <A Tell 1 TUrER oF | log y = log (€°¢7) = log x . log
e=logx | TSE® y = x W eIl B1 3T x = ¢oe* oholed x o & WMl o oI | 2|

3Teeha TG (differential calculus) ®, HTehfceh =RENdIh! Her ol Teh STHTEROT 07
Tg ® Toh, Sfaeher i Wihal § Fg URafdd €l g1 21 39 1 i A wHa o e
fopen TN 7, ST St i €9 Big W 2
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Tug 5

(1) xoF @ " 1 TR ¢ B Bl €, A (e =¢

(2) xo T logx H 3ahersl oIl 7, A (logx) =

SETETUT 29 x o AuE fTAfafad &1 sTashad hifad:
() e (i) sin (logx), x>0 (iii) cos! (e")
&
() WF ST p=e 2| 3 @ FE9 & wEw gr
(x)=-e
(i) =M T &y =sin (log x) B1 319 @t f=m gr

(i) A AT Ry =cos ! () B 319 g@en Fr=m g7
@__ -1 [fi(eX) __©

dx 1- (eX)2 dx 1 _er .

(iv) ®F ASC foh = e B 3@ g@en =M gr

d
_y = eCOSX
dx

COSx

[{—sinx) = —(sinx) e

frafafaa =1 x & TN Jadmed FifSu:

X

1. — 2 3. o
© sinx ’ ne

4. sin (tan! e™®) 5. log (cos &) 6.

7. 8. log (logx), x> 1 9.

10. cos (logx + ¢

(IV) ecos X
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5.5. TTMUTRTT 3Tdehet (Logarithmic Differentiation)

TG Twsg H g0 fAfafed YR o T fafime o oh ®erl 1 STashe Hadl HE:

y=fx) = [ux)]
T (e YR R ) o+ T STGe 1 FeAfeiEd FhR @ gH: fora wehd €

logy =v(x) log [u(x)]

sfEer 9 & JE ga

~u'(x) +V'(x) - log [u(x)]
9@ a9d © TR
dy

dx
74 fafu o &M 39 &1 & 91 98 € T f£(x) 99 u(x) 1 e U Bl ey

ST 3ok U GRAHG F&1 S| 36 Hfshal sl TTITUTERtd 3Taaher (logarithmic
dlfferentlatlon) Fed B AR fo8 frefatad sereon grn e foman o 2

o 6x +4
W&T 3 tdy 45 1 STREH Hife)

i _ /(x 3) (x* +4)
Fer =y (3x* +4x +5)

T Tel o TLE T W

logy= %[log (x—3)+log (x> +4)—log 3x* + 4x +5)]
T T&ll T x, oF WU 3TeclhT H T

SRE
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IEMETOT 31 x o TN ¢ ] FTher BT, Sl ¢ T o7 3= 2

eol HHA Fﬁ'ﬁrl'q & y:ax,?ﬁ
logy=xloga
AT T&l 1, o GO e i T

=loga
SRE =yloga
ELSICEL =a*loga

Taereua: =

=e'ed loga=a'loga
IEMETOT32 x o TUET ", ] SFaeheld RIS, Sa T x> 0 2
T WM ST o p = e B) Fa S gel T TR o W

log y = sin x log x

1 &

3T T
ldy

Kl ydx
dy

il -

SEET0T 33 AR p + 1 +x =R Al %aﬁﬁﬁm

s g o prro =g
u=y,v=x3dAq w=x" T T &H u+v+w:abwgﬁm%|
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ERIRIY =0
ST u =) 2| I T& B AL T W
logu=xlogy

T 9&f ST x o HIU&l o i W

Lo _

u dx
1
:x—ﬂﬂogy[l] WIw B B
y dx
5 [ =
T YR v =x"
T Y&l T IO T
logv=ylogx

q&ﬁaﬂxéqﬁa\ﬂwmﬁm

= y[—]1—+1ogxdlz I gl 2
X dx

g w=x"
T T&T BT TLUE HA W
logw=xlog x

T 9&f T x o HIU&l o i W

= xEL+1ong11W%ﬁ'cn%|
X

193

. (D)

. (2)

. (3)
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FrAiq =w (1 +logx)

=x" (1 +logx) @
(1), (2), 3) @A (4), s

+x*(1+logx)=0

d
a1 (x .y '+x . logx) d_i =—x"(l +logx)—y.x"'—ylogy

19 119 o 991 § YSx Foldl 1 x o TTUET STOehal hiTol:

1 , \ 5 (x-1D)(x-2)
. COSX.COS Z2x . COS >5x . (x_3)(x_4)(x_5)
3. (log x)cosx 4, xv— 2sinx
5. (03P (x+4P. (x5 6.
7. (log x)' +xx 8. (sinx)+sin! Jx
9. xsinx + (Sin x)COSJC 10.

11. (x cosx)" +

129 15 I% o Yo § U< Worl o faq 9 Sife:

12. ¥»+y' =1 13. y'=x

14. (cos xy = (cos y)* 15. xy=ex

16. f(x)=(1+x)(1+x2) (1 +x*) (1 +x*) G Y& el 1 STEherst 1 BT 3T
9 YRR f'(1) Fd i
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;Zﬁt)ﬁﬂa et

dt
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17. (¥ =5x+8) (x* + 7x + 9) 1 3acheH HfAfEd T YR W Hifau:
(i) oS W T AT Heh
(i) TUAH o foRARUT 5 T Tehdl 9gdE UK hich
(iii) TTTURRTE 37T g
& o A HIFT fF 30 YR I dH1 S 99 2
18. AR, vAA w, x ok oM B, d & fafeml srefq vem-Torwa fm *1 TR
3/, fgdia - TR Sahe g S9IEY T

(w. v.w) = v.wtu. wtu.v

5.6 el oh Welfeieh ®Ul o 3Taehersl (Derivatives of Functions in
Parametric Forms)

FHefi-sheft < =R RN o S w1 e T W g © SN A e, fohg U o
() =R TR ¥ gercp-goreh Sal g YoM ] Rl oh Hed Teh dae Tfad gl S
2 Ueh feafa & &0 hed € foF 99 1 oF |9 1 Hee Tk el =R TR0 o w9
afofd 21 78 e =X Tl urerer (Parameter) el 21 2ifirss oo qlich 9 T =R
'a(ﬂwqyﬁgﬁfrm:f(t),y:g(t)éﬁ w9 H o Gad, I I €9 §
e G ¥, o g w
9 ®9 o HeHl o STashasl Ad B 8q, Y@l FEH gh

ar - W B €

dy ,
TH ThR e [S¥Td £7(7) # 0]

EEU3L 34Wﬁx—acos6,y—asin6,ﬁ%3ﬁ IS
T fen 2 &

x=acosb,y=asinb

ggfey =—asin 0, =acos 0
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3I3TEY0T 35 ﬂﬁ{x—atz,y—Zat%ﬁ)foyaﬁ HIfSTT)

o e @ f x=af,y=2at
SHfeTT =2at qAA =2a
Ad: =

SEETUT 36 A€ x=aq (0 +sin0), y=a(l —cos O)® @ 0 ity |

T T’ = a(l +cos 0), = ¢ (sin 0)

e ottt 7 e A izaﬁg@mmxaﬁ?ﬂﬁvﬁnﬁﬁﬁm
o &, %hae I=d & 98 § F9d S e

ISR 37 AR @ Hifra

7o "H witae o x:acos36,y:asin36%ﬂﬁr
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3d: X =a cos’0, y = asin’0, 1 rafelsh S
39 TR, = _ 34 cos? 0 sin 0 3R =3a sin’> 0 cos O
TqferT, -

| fooouit| 9f% &0 oreTe wem & sEEen HW F fafy H WM W § @ T
frata Sfea il

I T WA 1 W 10 Tk H x q1 y [T FHwwn 57, TH T | YEfead &9 H
Hafud &, a‘rmaﬂﬁaﬁmmm’ Zzsnaaﬁm:

cos™ t y __X
NE gcés@x 2%zt2 —alyde  x 2. x=acos0,y=bcos0
dx —3acos 0sin6 X
40 3. x=sint, y=cos 2t 4. x=4t,y=

5. x=co0s0—cos 20, y=sin 0 —sin 20
6. x=a(®-sinB),y=a(l+cosB) 7. x= ,

t
8. x=a(cost+10gtan5jy—asint 9. x=asecH,y=>btan 0

10. x=a(cos0+0sin0O), y=a (sin 0 —0 cos 0)

11. 3t

5.7 fgdta =hife =kt 3r@eherst (Second Order Derivative)
e wifee fo y:f(x)%ﬂ)f

=/'(x) - (1)
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AR f7(x) S Bl H x ok TIU (1) 1 IA: STaher Y Fehd &1 TH FhR

EiRiiet) 2 5 7, 59 fgdia sife &1 s/@@e™ (Second Order Derviative )

FEd € 3N g frefud & 81 f(x) & fgdia Hife o sfeshost &1 f(x) ¥ of

el 2 &1 AR y=/(x) B A D) Ay Ay, ¥ ot Frefag w5 €1 zw feouoft
W © fF 3=9 %0 & sfahed ot 36 YR fRu S B

SEET0T 38 AR y=x*+tanx § A A I
7 fm @ fF y=x +tan x B1 0@

=3x? + sec’ x

FHfere =

=6x+ 2 secx.secxtan x = 6x + 2 sec? x tan x

; 214
3ATEXTT 39 ﬂﬁy:AsinerBcosx%ﬁfH@me“ #+y=0%l A dx )d
T T W
=Acosx—Bsinx
3R = (A cos x — B sin x)
=—Asinx—Bcosx=—y
9 THR +y=0

IETEOT 40 IS y:3eh+263x%?ﬁ fag =itve &

TA TG y=3e> + 278! W

— 662,7( + 6e3x — 6 (elr + e3x)
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AT =12e> + 18e* = 6 (2> + 3e*)
3 +6y =6 (2¢* + 3e¥)
-30(e*+e")+6 (362'* +2e%) =0
IEETT41 Ay =sin ! x B o <MY & (1 - )Z’y =0%I
X

T Tel y:sinf‘x% ar

- Ja=sH 2=
X

= ey e el {f1=5) =0

d’y _dy
: 1-x) EL Y
o ( X)dx2 xdx

faeneua: fean € ﬁy:sin*]x%?ﬁ

=0

,3:[94{_‘1 (l—xz)yl2 =1

37d: (1-x)y,—xy, =0

U9 T 1 910 9% | U Wi o fgda whife oF STaeshals I1d Shifed;
1. x*+3x+2 2, x20 3. X.cosx

4. logx 5. x*logx 6. e*sin 5x
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10.

12.

13.

14.

15.

16.

17.

Tfora

e cos 3x 8. tan''x 9. log (logx)

sin (log x) 11. 9 y="5cosx—3 sinx® il g HifsT fop

Iy =cos ! xT %l Had y e T&I H [ RIS
Ife y:3cos(logx)+4sin(logx)% qal ESUEED x2y2+xy1+y:0

A y=Aem™ + Ben € d 3wz o
A 1 = 500¢” + 600e ™ & a1 WY T 2

d*y _(dyY
I e (x + 1):1% qr gerze & —2=(—j 2
dx dx

Af% y=(tan'xy ¥ A T (2 + 17y, + 20 (2 + 1)y, =2 7]

5.8 WTEAUE WHA (Mean Value Theorem)

T AR W g Aahe T oh & SMHRd uRvmd i, fo fag few, e &8
BH T YHAl 1 SAMHAE ST (geometric interpretation) T i FH 9= S|
YUT 6 U ST WUT (Rolle's Theorem) AF ST fF 1: [¢, b] - R FIa 3fara
[a, b] © Haa qen forga a0l (q, b) H EHE B 3R f(a) = f(b) & &I a 3K b HE
arEdfesh g@d € qe faga et (a, b) | TR U@ ¢ 1 sifEae & 6 f7(c)=0 @I

3Mepfa 5.12 3R 5.13 ® o @ fafdme werl & ror Ky 7 #, S Ut o w9
1 IReheT T H G W T

S
7
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e AT T ¢ 3R b ok we feord o o fagel W wael W@ w6t yeomr W
Hfed g1 21 31 ° Y% oeiE ¥ %9 ¥ %8 U fag W yguar g 8 S |

el o T 1 FAM@LA TET <@ 2, R p=f (x) o erd ok fehe fog W et
@l Y g Fw o= T eifug 59 fSg W f(x) HT SFahersl Bl R
T 7 WIETHT YA (Mean Value Theorem) AF <fifst &% /: [4, b] > R e
[a, b] & Haa A SFAA (q, b) W FATheHE B T HAUA (a, b) W & WH ¢
e € T

2

e ST fof wemE w9 (MVT), T o 999 1 T fa&d)ol (extension) €1
STEU 376 BH WIEAHN YHA i SAMHAT AT FHE| el y = £ (x) 1 3er@ STehfd
5.13 ® T 1 80 weel & f/(c) ® e 9%y =f(x) % 195 (c, f(c)) W @i T

w9l @ Y YU oF ®9 H R g &1 MRfd 5.14 W ? T Mﬁg@ﬁ
—a

_ S ®)~tHla)) 3R (b, f(b)) o TeA W= TE DIk @M (Secant) T JIUCI B1 HIEAHH Fo

b—7 gl T ® TR A (a, b) H Fud ©h g ¢ 39 TR ® 65 (¢, flc)) W et
w9l W@, (a, f(a)) T (b, f(b)) Tageti o e St T Bk @1 & qHR Bl 81 TR
o H, (0, b) H T B ¢ TR (¢, f(0) W TR @, (0, /() T (b, £ (D))
%I e areft Y@ @ % gEe 2l

Y
b, £ (b))
J
N ©f(©)
\Q\
X'< O, 7 s b > X
Y'
3TTeRid 5.14

SETETUT 42 e y=x2+ 2% fU el o UHT i FAMad HINT, 6 g =—2 Tl
b=27%
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T WO p=x2 + 2, FAUA [ 2, 2] H Had 91 FaUeA (— 2, 2) W kAT 1 FW &
f(=2)=£(2)=6T AT f(x) T AF — 2 A2 TR TAE 2| Uel & THT o AR Th
g ¢ e (- 2,2) %1 Al @, &Y f(c) = 0 B1 9w f/(x) = 2x AL ¢ =0
f(©)=03R c=0e (-2,2)

SETETUT 43 A [2, 4] § He f(x) =x2 o ¢ WeamE Y9T &1 9 it

T T f(x) = A [2, 4] H Haa AR A (2,4) W SEhoHg €, T TEHI
FFTHAS f7(x) = 2x AU (2, 4) § gReAfE B
FE f(2) =4 AR f(4)= 16| zEaT
fB) = f@) _16-4 _
b—a 4-2
A Y09 o S8R U 65 ¢ e (2, 4) TH e =ifeq, aifsh f7(c) = 6 81l Tel
Fi(x)=2x I ¢=3213: c=3 e (2,4), W f/(c)= 6T

1. M f(x)=x*+2x—8,x € [~ 4,2] % fau At oF YOI ! MY Hifer)
2. Site wifT fF 7 At 1 v fEfated wert 8 9 fRA-fRe W an g 2
T SR W A A Ul o THA o Il o 9N H 5 e Wehd 2?2
(i) f(x)=[x] = T x € [5,9] (i) f(x) = [x] % felTx e [-2,2]

(i) f(x)=x2—17% fa@ x e [1,2]

3. A f1[-5,5] > R TH Had ed © IR A 1/(x) Tt oft foig 9= = e
g @ fag wifse & £ 5) 2 £05)

4. WFEE THT GGG HISC, € a0 [a, b] T f(x)=x2—4x—3, Bla =1
AR b=47T

5. AU YT G Hife A [ [a, b] H f(x) = x*— 5x>— 3x, el a = 1
AR b=3%1 f(c)=0% T&T ¢ e (1,3) ! T BT

6. TRA TEN 2 § SRR U A el o foIT HIeeHE W okt STUATT i i hifey)

fafasr 3qrgyor
IEEIUT 44 x o TGO FAfAfEd 1 STk shifed:

1
(i) V3x+2+ m (ii) (iii) log, (log x)

2
eSCC X +3C
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(i) W s fe y = "3"*2*\/17— 2l

& Y foh 78 o 9eff arafas gemsti x>—§ o fou uftafia 81 safere

1 1 3

E(3x+2) 2 m3)— = (2x* +4) 2 Bx
B 3 3 2x
- 23x+2 3
x (2x2 +4)2

agwﬂwmvmﬁ x>—§$fwztrﬁwﬁm%|

secd;
%3* o %ﬁ%ﬁﬁ@x e Qd‘@x%m%[ 1,1] % ¥ei fig & ferg aRenfim
1 safa

2 d
= " "[02secx— (secx) -
dx

> 3
= 2secx (secx tanx) ™ * —

Se(}2 X 3

— 2sec’xtanxe -—
\/l—x2
M Y fh 989 Weld w1 ekt ohad [~ ]] H & A 2, e
cos™! x o 3ahers i A shad (— 1, 1) H
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(i) A A Ty =log. (log x) = (TR 9REdd & §F §N)
I s Gemsti x > 1 o Tt wom aftafid 81 safaw

U g
log7 logx dx

1
- xlog7 logx
IEEIUT 45 x o 9Ny fFAfafed &1 Tawaqd Hifsu:

(1) cos~! (sin x) (ii) (iii)
&1
() A AT & £ (x) = cos ! (sin x) Bl &AF T o I8 worm gl arfass

e o fau aiwifia 21 g9 39 fefateaa &9 9 foa wehd €
f(x) =cos™! (sin x)

= , since

1d: flx)=—1%I
(i) =M effST & f(x) = tan! Bl v dfNe R 98 wed S gl
arefas gemnsti o fou aftfyd € e faw cosx=— 1, 21efq noh gaEd

fomm st o eifafad st weft ardfas wemst o fau &9 39 woW Wi
frefafad gR @ 7H: e w T B

Jx) =




(1)
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e <ifSe foh &9 oo qen & o COS(gj %l I Heh, H(fh I8 I oh T
T ?1 e /()= ®
M e f f(x) = sin ! B TH el W1 9id 91 S o g g S

2x+1
1+4"

T

At x 1 T I HI ST & TS faw Kzt
o Tl ], TElerT g9 7 gt x 1 T w2 foee fog , AT A

mﬁxﬁ:{éwm2ﬁ131+4f%|%wsﬂﬁzg2%+2f YER off fer@ T T,
S meft x o foIu g 21 274 B TS ardtas 9@ o fou aRerfid 71 e

)2f—tanewﬁmwwﬁwﬁrﬁ§ﬁwﬁgﬁ:fﬂ@mméz

Jx) =

=sin ! [sin 20] =20 =2 tan ' (2)

J')

[(2")log2

1+4"
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JEETUT 46 AR W 0 <x < AT f(x) = (sinx)" & @ f'(x) T Hifer@
T FEI W p = (sin x)" @t o arEdfaes Geme o faw aftentia @1 e
T W

log y = log (sin x)*"* = sin x log (sin x)

ldy _

) dx = (sin x log (sin x))

= cos x log (sin x) + sin x .

= cos x log (sin x) + cos x
=(1 + log (sin x)) cos x

d
A Ey = p((1 + log (sin x)) cos x) = (1 + log (sin x)) ( sin x)*"* cos x

SETETUT 47 YA 3= g oh faq | G hifsre, STl

2l
o1 e e T Sy qen x, T ot SEA ¢+ 0% forg R €) we:
1
@: _atfi(t+lj.loga
dt dat\ t

1
t+- 1
=a f(l—t—zj loga

BRI — =

d
%iowqﬁ‘{tiilél d: t#+ 1% foaw

t+1; 1_i 1 t+1
“ 2 ogd _a 'loga

a-1 - a-1
a t+1 |:|1—i2 a(l+1j
t t t
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FETETUT 48 e oh Y& sin? x h1 TThaIT hifod|

Tl OM SN o o (x) = sin?x 9 v (x) = e " 21 T&l e T T Bl T
du ) . .
I = 2 sin x cos x 3R = e (—sin x) = — (sin x) e gl

SAd: =

3T 5 U¥ fafaer goaract

YT G&A 1 W 11 T ST el 1, x o 998l gl hifsl:

1. (3x*—9x +5) 2. sin® x + cos® x
3. (Sx) o 4. sin'(x fx),0<x<1.
5. ,—2<x<2.

Mx%@ sin x }
@@ﬁl x 6,0\%— sin x

,0<x<

s

7. (log x)oe, x> 1
8. cos (a cosx+ b sin x), fF=l TR ¢ a1 b &F fag

9. (sin x — cos x) (inx-cos),
10. xf+x”+ax+au,wmﬁa>0?[mx>oaq—m
11. xx2’3+(x—3)xz,x>3a71‘aq

12. = p=12(1 - cosf), x =10 (¢—sin 7), —g<t<g?ﬁ @ Fifu

13. Ay =sin' x +sin’! ,—l<x<led Biclcais
14. AT —1<x<1% fau ¢ @ fas =it &
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15. 4 foodli ¢> 0% T (x—a) + (v — b)* = 2 ® @ fag wifow T

dy

3
2 h
(4]
+, 4 3R h T T wH feer Tl T
ay
dx®

16. A cosy=xcos (a+y), AN cosa =+ |, fag =ifaw fw

2
17. ?Tﬁ‘(x:a(costﬂsint)aﬁ'{y:a(sint—tcos t),?ﬁ Z—{S—ﬂ?{ Hifsu|
x

18. A f(x) = | x [’, q THII0T IS o £7(x) o1 3Afded € 3R & o i spifery
19. TR A o6 T9gid & 39 51, f9g ST o |+ o1 o » & fag

2l
20. sin (A+ B)=sin A cos B + cos A sin B T ¥ & gL AR 81U cosines
o fou = §3 9@ &) @(:x@ﬁ
21. 1 T W e 1 ik €, S qeieh fag W Gad 81 forg ohaet <1 fagel ™ i s

SR T 81?7 I IR H Sfa off adersu)
f(x) g(x) h(x)

/ m n

f'(x) g'(x) Hx)

/ m n

22, AR y=

a b c a b c

23. AR p= pacos'x —1<x< 1, IWeY TR

2
x)——-x—-a"y=0
d? dx 4

QRTIT
& U odfash HHE Wer 39H Wid o TR fag W Had e ® At s9 fog
W e i G, 39 fg W oM % A oh SR Bl 2l
¢ T el % A, S, UEhE 3R WIS Gad el §, i, At £ qen
gﬂ?ﬁW%,?ﬁ
(£ ) () = f(x) £ g(x) W &l &1
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(f. &) () =f(x) . g(x) Had B 2|

(STl g(x) = 0) Haa grar 2l
¢ T3 SEHeE He Had il © fohg shen faoim ge e R
& ST Wl o HASH 1 e % o faT Uw fem g 4|
d

f:vou,t:u(x)\’r:ﬁ'{qﬁ( d—tﬂ%ﬂ F1 oA ©
X

¢ I A fashors (IR widl W) Fefataa €

d -1 _ _1
dx (COS .X')— 1_x2

i(sec_1 x) = !

dx xAJx% -1

¢ AR 3Tahed, f(x)=[u (x)]'® o TY o Bl oh TR S o AL
Teh G ARl 81 39 deheieh o 31edqul g o ferw emevas © T f(x)
T u(x) AT BT HATEHS B

¢ T &1 YA AR [ [a, b] > R AT [a, b] H Fad e FAR®A (a, b)
A B, T f(a) = f(b) & @ (a, b) W Tk W ¢ 1 el © ToEen
T f7(c) = 0.

¢ TEEHE YEA: AR £ [a, b] —> R TS [¢, b] H Fad ad FAR®A (a, b)
R B Al S (a, b) W TH W ¢ 1 A @ forwen fag

— e —



