v JR9)

Wi qAT TAheA AT
(Continuity and Differentiability)

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

5.1 Hfart (Introduction)

IE A AMARd: Hel 11 § 98 T Heil oh Tdhe
(differentiation) =1 AT g1 & F Ffvad agmerr wer
s e werl w1 e & HiE YR 2
TE A W TH GAd (contlnwty) IR
(differentiability) e g7k qREARE Hadl w1 Hewyol
HeheqTieAl h1 WG HU TR W Glqed Brenroihdr
(inverse trigonometric) ®eHl 1 3Taehad il Hl HE|
39 TH FP U FHR o Herl hl TKd R ® ¥, T
R (exponentlal)aﬁt?fwtr (logarithmic) wer
ed &1 371 ol §RI1 gH STaehold 1 TeIeR Wfaferml o1 I
B €1 3Feehet T (differential calculus) o TTETE ¥ &
A ®9 ¥ e (obvious) F9 frearfaal i grem €
T8 Ufhar, § 79 39 fawa &t @ SMHRE (Ya) wHaA Sir 1ssac Newton

(theorems) &1 @ (1642-1727)
5.2 "iae (Continuity) y

TIA o1 Hhed 1 1 F& SFIHA (o) FIH o /

fou, &9 3T=s] i < ST STl o qRY ~

Hd &1 Frefafad wem W fomm i Yy

0,2)
£(x) = 1, ak x<0 |
2, ak x>0 0,1

IE Hod aad H ardae @i (red line) W

o fag W uRwifid 81 39 %ed @ e 0
epfd 5.1 | <9 T 21w o 3H eme@ 9 Y’
Tt frehTel Tehal @ Toh x =0k SAfafier, x-318 TR 5.1
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o 3T Ai-he fogeti o fau e o §1d AF o x=0 i SIS TH TH o FHq
(TS GHME) Bl 0 o |ietene ol R o fegatt, stefq — 0.1, — 0.01, — 0.001, ¥R
o fagetl, W wer 1 9 1 € 91 0 o Wik < @R o fegatt, steiq 0.1, 0.01,
0.001, ¥R o fargatl W %o o1 7 2 31 a1 IR < vet 1 G (limits) w1 s
1 TN Hieh, B9 HE Hehd © fh x= 0T Held f o a1d qefl <1¢ 98] &1 HHd %
| e 2 €1 foeie &9 9 a1d qen I gey i SE §9E / Fawdt (coincident) TET €
%9 98 o 3@ © F x= 0 % &1 A1 o€ U 1 G % HO § (S )|
e HINT foh 30 TeR@ HI 7 TR TH @MU (inone stroke) , AT FeH Hl 36
T &1 9dg 9 T 33U, e} ©ie Tehd| ardd |, €4 o™ ol S3M i STavaehdl
9 T R OWE T g ° ol ok e T 98 UH S T W@l e
x=0T Gdd (continuous) & |

319 Y T T e R =R Fife:

f(x):{]“ g x=0

2, afex=0

Te Hed Wt g fag WOl 2 Y
x=0WR M &, ST a1 T 9et i S 1 ok
TR 21 fohg x= 0 el &1 /M 2 8, S &g
SR 3T T8 T ST o IWAFTS T % S ©.2) L
T 21 “ ?

H: BH A1 A © Toh el o 3T i X' I
a1 et 33T & T di9 Thd T T@ TH l(,)
T SETE € T x= 0 W e Had el @l

. . 3TTeRTd 5.2

TEsl ®9 4 (naively) 80 g Thd ¢ fF
Teh 3R fog W *IE Her Had 2, A 9 fag & 3me-9™ (around) el o 3T
F1 BH FETS 1 a8 9 FHod I3MT fo-1 ©e ok 2| °F 91d i g9 T | A,
Femaed (precisely), Fefafad gR o o #T Thd 2:

Tftrar 1 7F TS fF f arafas Gt o fhd STag=ag § uRwifid us arafas
e © SR A ofifSe TR f o Wid W c U fag €1 99 f f9g ¢ Haa €, 9

lim £ (x) = f (c) 21

v

forga ®9 9 A x = ¢ a1¢ u&T T AT, ¢ 9T HT HH G Held o JE H
It sifere (existence) € 3R 3 Tl Uh O o SR &, Al X = CR f Haq HEarw
1 TR0 HifoY fom 4fE x = ¢ o1d er e <1 vet i S Gurd §, @ S SHAtTs
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U Wl B0 X =CT He 1 HH F8d &1 39 ThR 87 Hiacd 1 IR 1 TH 3=
YR O o o L Hehd ®, SE1 T e femn e 7

T HeM X= CTR Had ®, € ®e x= ¢ YR 8 3 4 x= ¢ R e
1 A X= CT Hel 1 WA o sk g1 A x= ¢ W Feld Had el € df e hed
® f cW f e@da (discontinuous) B 1 cohl f o1 Wk o7@Iaed &7 &g (point of
discontinuity ) sed 1

SEET0T 1 X = 1R HeH f(X) = 2x+ 3% Tided &1 Siid Fifag)

To UBd I8 SN ST fF HeM, x= 1R GREfE § 3R SHe 99 5 71 o/ Hed
H x= 1T G T W &1 W ®

lim f (x) = lim(2x+3) = 2(1) +3=5%

- lim f ()= 5= (0
AU x= 1 W Tad 2|
SETETUT 2 STAT fom o e f(x) = X2 X = 0T Ead 87

o oA A & 9ea f§g x = 0 R wer uRenfid € 3R 5@t A4H 0 B o
X=0 T %o w1 HH Fehed €1 Treddn

limf(x)=limx*=0*=0
Xx—0 x—>0

39 YR limf(x)=0=1(0)

1d: Xx=0WR f Had 2|

JEEI0T 3 Xx=0W Hed f(x) = |x |3 Had | fa=ar i)
&1 TR g

-x, Ik x<0
o) = x, g x>0
TWedd x = 0 Herd uRefid & 3iRf(0) =021 fagx =0 f =¥ =1 ger =7 drn

lim f(x)=lim(=x)=0
Xx—0" Xx—0"
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T FHR O T w4 1 WA o fag
lim f(x) = limx=0%2

x—0 x—0"

TG YR x = 09X 14 ueg w1 G, ¢ uer s} W61 91 Sl o1 5 gurdt 21 37d;
Xx=0W f Fad 2|

IETET0T 4 TIIMRT fF wem
x> +3 AT x#0
o= {7 T
x =0 Had &l 2|
T FE X =0 W Held YRAMEG © 3 x= 0 3HH! AH 1 81 S& X # 0, 76 e
TEIEE B 3y
lim £ (x) = Iirrg(x3+3)=03+3=3
Fifer x=0 W f 1 =41, £(0) o e &l 2, ST x = 0 W oM Fad el
21 g9 78+ ghHfvea = "ed € for 56 Wer o foq eriaer w1 fag aheet x= 021
zarEror 5 39 faget #1 Sw wifwe M W sR we (Constant function)
f(x) = k @aq 2|
T I8 Hod qHt arafas Gensh o fau gReia @ o) frdt off arafas S o
foTT gmet 9M k1 9 oife f% cus arafas gen 7, @
limf(x) = limk=k

X—>C X—>C

fer forelt arefe @@ ¢ o frw (o) =k =M f(x) ¥ zafere wemf v
At e % foe ad 2
a0l 6 Tog ®ifv for amafas Hemsti o fay aems wed (Identity function)
f(X) = X, Y STEferh W@ o fo1q Fead 2|

T TGl T8 Her Yosh fag W IR ® @R yoie andfas @E ¢ forg
f(c) = c®l

e & limf(x) = limx=c
X—C X—C
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T THR, Liirgf(x)zczf(c)aﬁisqmagwféﬁl:ﬁé?ﬂ%ﬂﬁgﬁﬁ?ﬂﬁﬁ%

T 954 fag W fFdl wer & Fide &l aRefod 6 o o1 o1« g9 39 g
T T T9R (extension) hieh foRdl e oF, 3Tk Wid H, 9ided W fo=m i)

TN 2 Tk Aok B f Edad el € A 98 f o Wid o Yoish feg W Had 2l

79 IR i Fo faEaR @ quer &1 Tevaehal 81 9 oty o f T T8 e @,
S waa faue (closedinterval) [a, b] ® aRenfid €, « f o Had g o forg stevass
2 T 9% [a, b] & i fagati (end points) aden bafed SHeh Y fag W Had @l
f @1 i fag a ™ W &1 o7 € fm

XIi_)r;lf(x):f(a)
AR 1 bR Giaed =1 319 ¢ fF
lim () =f(b)

TaTor HIT R lim  (x) T lim f(x) 1 T 37ef TE¥ 21 59 IR o IRoTHEEy,

X—a

g f ohad T fog W uRefud €, @ 9% 39 fag W gaa g €, fufq A f
Wid Thel (qgeed) €, @ f U Had %o Bl 2

SETETUT 7 N f(x) = | x | SR IR Fer Th Hdd o 22

-x, Rk x<0
mfaﬁm@mm%’ﬁf(x)z{xqﬁ >0
I 3 W BH W € T x=0W f Faa 2l
M AT o ¢ T ardfaes Wem 3@ YR € R c< 0 ?13mud f(c)=—c

Y & !(irrgf(x) = !(irrg(—x)z—c (F?)

=f lim f(x) = f(c), s9feq f @f Honcash arEdfass gemet o fau dad 2
e WM ST o ¢ U ardfas e 39 YR ® fm c> 071 emud (o) =c

g @ !(irrgf(x) - !(irrgx:c (1)
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it lim f(x) = f(c), TAfT f |f oFHsh ardfas Gemeti o fau dad 2|
Jf f weft fogei | wad §, o1 9% TH Gad W 2
SETE0T 8 Wa f(X) =3+ X2 — 1 Fiad R fa=ar ifvg

T R f Y% ardfad @@l ¢ fou uRwifd @ #iR ¢ W SHeR "M
G+ c2—1%2 B9 T *ft Sd © T

limf(x) = limC+x*2-D)=c3+c*-1
ad: lim f(X) = f(c) ¥ 39y qeieh arcafess e o fo f daa €1 5@kt a7
g T f T Gad wer 2
m9f(x)=§,x¢0§mvﬁmﬁﬁwfé?amﬂmﬁwaﬂm|

7ol Tl T AR (Non-zero) SRfash W& ¢ i ghfvaa Hifsg

o limf () =lim==21

X—C x>c X C

maﬁ,%c;ﬁo,wmf@):%%lsﬂw L@:f(x)=f(c)aﬂ1w%1qf GLE
Wid o Ycdeh fag W Had 1 39 YR f Uk Gad ®ed
TH T STEWX 1 &4, 37a (infinity) 1 Tehed T (concept) 1 HSM o falg,

330 &1 BH Tk foU Hel f(x)=%aﬂﬁﬂéﬂmx=0$ﬁwﬁm?ﬂﬁ%’l

Th faU 89 0 o Gfehe i akdfaesh Temet o 6T Fed o AMl 1 ATIT F
1 Eferd Ffer b1 FANT Hid &1 tfardd: (essentially) B9 x=07R f o 3¢ uey &
G G H 1 FAE B E| ST €H A GROlEg e 81 (FRi 5.1)

| 5.1
X 1 0.3 02 01=10" 0.01=1072%( 0.001=10° 10"
f(x)| 1| 3.333...] 5 10 100 = 10? 1000=10%| 10"

B <@d ® foF S-S x T 3R W 0 o e SHIER =il © f (x) 1 A ST
3t SiSr © Sl Sl 81 59 o1d bl Ueh 379 YohR © it =k v S Wehell €, S4:
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T o9 arfdsh G & 0 o AAd Fehe FAHL, f(x) o AF &1 fovdt Ot 78a wen
Y afirr foRa ST Wehal 81 Udlehl § 59 o1d 1 gW fEfafad geR 9 fored @ f%

lim f(x) =+ o
x—0"

(3Teh! TH YR UQ1 Sl 22 0 W, f(X) o S U&7 i oA HH A ©) | T8 W
B 901 o1 IR © 9 + oo Uk AR G 8T 2 31 3Hferu 0 W 36 qW uay i
a1 w1 Al T8 © (ardfass gemst & ®9 H)|

T YHR G 0 W f o a0 ey w1 GH F0d h1 S Gt =1 Frefafad wroh 9
wd: W 2

| 5.2
x | =1 -03 | —02| -—-10*| -—102 -10% | —10™
f(x)| —1| —=3.333.] -5 —10 — 102 —10° | —10°
AR 5.2 9 7 frerd e © R T v

HUNTS ARdfash G &1 0 o 3Tdd e
TR, f(X) o AF &I et off vsa e 9
%9 feral ST Fehal €| TdiehicHss ®9 ¥ 8H
XlLer(x)=—w1%1@%r%
(T8 39 YR W&l ST 8: 0 W f(x) o aid X'
T& 1 1 SRS 3d ¢l) T8l g9 39 i
T el <1 HEd B o — oo Uk Ao HE&A
T § SrauE 0 W f % A ue w1 G w
it &l & (ST @l o w9 H)|
3Tepfd 5.3 %1 STerE STIa a2l & SAMHAE
g0 2|

SaEI0r 10 Fafafed wem & 9dg W four sifsu:

B x+2, Ik x<1
) = x—2, Ik x>1

& o f ordtaes W o Yoieh fag W qReifiE 2

o 13 c<1,df(c) =c+ 271 38 YFR limf(x)=limx+2=c+2%I

X—C X—C



Id: | 9 % gt arafas genstt | f gad B Y
aom2 AR e> 1,9 f(c)=c—2%l

zEfer lim f (x) =1im (x—2)=c-2=f(c) Bl
afaua S4 qeft faged W Sef x> 12, f gad 2

939 c=1, @ x=1W f o «1d 9&] &I G,
ERI

limf(x)=Ilim(x+2)=1+2=3
x—1" x—1"

Xx=1W f & ¢ ge7 HT drAr, reiq Y’
lim f(x) = lim (x—2)=1-2=-1
x—1" x—>1
o9 <ffeh x = 1R f o a1¢ qo ¢ & HT AW Frlt (coincident) T €, 37:

x=1WRf Haqd T& 21 T GhR f o A H1 65 shaet A x = 12| 39 Her
1 @ Al 5.4 | gt T R

zargr 11 Frefafad ver & uRefid wer f o g (| staiae fogeti o 3 i
x+2, Ik x<1

f(x)=4 0,3k x=1
x—2, Ak x>1

ol ool SSTER0T T qE el off 7 T € Yook IRtk e x# 19k fole f Gad

Bl x=1% fau f & =g e =61 i, Iin(x):Iir?(x+2):1+2:3‘%I

x=17% fau f & 3¢ v &1 i, Xliﬂ]f(x)=XILr71](x—2)=1—2=—1%|
Jff x =1 f o ard qon ¢ vt w1 Gt wort T F, o x= 1R f Gaqd

& B W YR f o WA 1 {65 sheled A X =1 €1 T Wl ol eid 3Tehid
5.5 o gertan T R

sarEvor 12 fafafed wem o didg ) fa=r sifsa:

0 = X+ 27 x<0
6 = -x+2, Ak x>0
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Tl M IS fF fomme= el 0 () & Y

fafier o7 T arfersh demsti o fag aftenfiya
21 RER 39 e %1 9id
D,uD,? W&l D, ={xe R:x<0} &R
D, ={xe R:x>0}2I
Zvm 1Ak ce D, A limf(x)=lim (x + 2) =

c+2=f(c)T ¥aua D, ® fHad 2l
oM 23 ce D, @ limf(x)=lim (-x+2) =
—c+2=f(c)T MWD, ¥ +f fHa I

Hifer f 0 Wid o GAe fagell W Had ©
T en fropd feprerd ® fo6 f T Had e 2
TH o w1 i@ 3Tehfd 5.6 9 @il T 81 e
ifSu for 39 wor o 3@ & Wied & fau g
el i BN 1 Gde ¥ ISHN uSdl §, g &
T el 39 fagall W T gSdl © SEl W he
qftefd = 21

sarEvor 13 fefafad weq & 9id W fomr

EQISLS “'{,

,3)

L (1,-1)

{x, g x>0 FIq 5.6
f(x) =

X%, A x<0

T T, YT el Yodeh andioeh ST o
o w81 58 e w1 STe S 5.7
T feon 21 39 oTerg o e ¥ u8 dehdTd
TN @ T el o UId I erdfaeh W@l o diF
3TEgE (digoint) 39 ==l # fawifsa &
foren e /e forn o

D,={xe R:x<0}, D,={0} den

D,={xe R:x>0}2l
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M 1D, % fFElt off fog W f(x) =X ¥ 3R 7 et @ <@n <1 wehar € foF D
f Had g (I 2 3fEw)
2em 2D, foE off fag W f(x) =x ¥ 3R 7¢ Waa ¥ @ o ¥ear ¢ & D,
f Had g (I 6 @)
TIM3 376 BH X = 0 Her &1 faveiuol wtd 81 0 & fI wer 1 46 £(0) = 02|
0 R f < 9T U1 i WA

fm 10 = fim € =0 =04
0 W f o I U HT Gl
lm 10 = i x=0f
T mf(x)=o=f(0)amaomfw%|waquagganﬁsfamm#
Yok fog W Had 21 31 f Uk Gad o 2
IETETUT 14 <IMET foF Goieh ogue e Had Bl 2

T TR I T 1T HeH p, Th 9898 Herd el € 418 o8 el Wiehd WE&A n
o T p(x) = @, +a X+ ... +a X' GR IRAMGG &1, Sl @ € R a =08 Ty
T8 o G i Tl o fore Rt 21 fedt ffvea arafaes e oo fou
T 3@ §

limp(x) = p(c)
Ty gl §R ¢ R pHad 21 <fk ¢ 12 off arafas g ¢ safau p fadt

ff aredfass e o fau Had ®, y

FUfq p T Fad weH B

JEETOT 15 f(X) = [x] g0 qRATod 0,3) 1 —o
TETH UTich Herd oh STHIq oh TS 0,21 oo
fogeti &1 A Fifew, &l [x] 59 = (0,l1) T aEn @

e qulieh & Wehe weal €, S x ¥ X

3,0 (50
FH I IS IR 2

_4.0) (=2.0) L0)[O
4.0) 2,0) (o—)o 0,-1)

. ——o 1(0,-2)
T e @ € 7 3 § fo f |l —o o
arefereh wEmed o fory aRefia 2
T e hl AeE STeRfd 5.8 H

v
fe@mn T R TeRfa 5.8
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AerE W T gdid Bl © R 959 W x & qeft quifer ol o faw erdaa 71 i '
T FA TR F1 T@ TA 2

9T 1 AE e fF ¢ uw UE ardfas gen @, S fed off qoife o swer 7 7
g U TE T € o coh e 1 qeft arafass wenst & fau Ky gu wem @1
a4 [c]; &, St lim f (x) = lim [x] =[c] @M% & f(c) = [c] o1a: Ysd HoH, 37 qeff
arEdfas GEmel o fa daq €, S quife e 2l
9 2 U AT & c T Ui B TqUd BW UH UH qAid: S ardfas e
r>0Wd % Tohd 8 S & [c—r] =c—1%&f® [c+r] =c?l
et o &9 |, 36T 37 T g3 R
lim () =c—17en limf()=c

<Ifer ot oft quifek ¢ & fare 3 Fmnd Tmm 7 81 wehdt €, 37 Yo e x gt
iR A o ferg STEqd 2|
5.2.1 @ad el @T aterTiura (Algebra of continuous functions)
foelt wam o, TH1 1 Gehoudl THSH % ST, TEA SRl o S w1 $9
ST ThaT ol STTETd: 319 TH Fad Werl o SISHTir o1 ot s 173 | i
et fog W T® Fed & HWdd YUY ¥ 39 fog W wed &1 9 g

freifa g €, U I qRed @ o 79 dmet o ggva @ Fel of ssig ufomt
T 3T9eT

T 1AM S fR fqen g7 U9 ardfeeh e €, S Ush arkifesh SE coh forg
Tad €1 T,

(1) f+g,Xx=cW Haqd

(2 f-g, x=CcW Haa ¥

(3) f.g, Xx=C® Fad €

@ GJ  X=CcW HHE & (SEF g(c) £ 0 %)

Ut g9 fag x=c W (f + g) o HideT 1 Si= i 81 89 @d § 1%
lim(f +g)(x) = lim[ f (X)+g(x)] (f + g TR 5R)

= lim () +limg(x) (FrmeT & 99T gr)
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=f(c) + g(c) (I f qen g Ead Her €)
= (f+9 (0 (f + gt TR« gR)
ad:, f+gft x=co forg daa 2
YOI | oh 99 9 et SUufd 6 % GHE € R uewl o fou st 2 g
feam o 2

feuguit

() SWF 999 & 9 (3) & & fov <0 o fau, 9 f uw =R wed
f(X) =A@, W&l A, i 3TeR ar&dias @ €, d@ (L.g) () =A.g(X) g
Rt wer (A . g) ot T Had o 21 v ww 9, ARk A=—1, A f &
Hide | —f o1 |iae sfafifed g 2l

(i) STF T9F o AWM (4) F TH o 0 F fAau, A€ f TH SR wed

A
f()=A, @ &(x)=L g IR e — ot T Hdd el il §, Sl
g 9(x) 9

g(x)¢o%|mm@,g$qmﬁéwwmﬁ%a%|

S <Al THAl o SUAI g1 3R Hdad Wel ol SFE S Gehdl B1 399 IE
fafead 0 § oft FerEd foadt € fF #1 wer "ad § 1 )| Frefated ssew o
IE I TR H T B
IEET0T 16 Tog FINT foF gos afieg ®er dqd =i 2l

To TR FINU 6 I3E aRiEy wed | efaied €9 &1 g e

f(X) =ﬂ, q(x)=0
a(x)

Sl p @ik qagus e &1 f 1 9, 7 fogefi #1 siew 1 | qI= 2, 9as
Iredfess GEArd €1 Hfeh Sgus wer Had i & (ST 14) , 31T YHY 1 ok AT (4)
g f UH Gad e @

JEEI0T 17 Sine®ed o T W faam sifew)
el 39 W fomR & o fou g0 frefafed 92 &1 960 #@ e

limsinx=0

x—0
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T T qeA 1 FET g @ i R €, foheg sine e o SToRd T A %
e 3@ #3927 ewgufd (intuitively) & T @1 S 21

3@ fEn o f(X) = sinx @t srfaes gemet & fog aifia 21 9 fifse
C T arfash & T x=c+hT@H R, A€ x — cd &9 <@ & fF h— 0zafan

lim f(x) = limsinx
X—>C X—>C
= limsin(c+ h)
h—0
— lim[sinccosh + coscsinh]
h—0
— lim[sinccosh] + lim[cosc sinh]
h—0 h—0
=sinc+0=sinc="f(c)

T YR lim f(X) = f(c) 3/: f Th Tad ®eH
femoit Sdt YR cosine WA o Sided w1 ot gmiford fRen S weRal 71

SaTetur 18 fag SIS fF f(x) = tan X TH Tad e 2|

A ﬁaT‘g’?:ﬂWf(x)ztanx=%‘%I‘Té’ws‘—lwﬁwﬁ%ﬁﬂ@ﬂﬁ%m

aRefir €, STel cosx# 0, 31eifd x# (2n +1)g 21 B @reft wior fohen @ Tk sine @i

cosine e, Hdd Held &1 Uit tan ®e, 1 SH1 Herl o1 9% B o HROT, X
o 39 gt AMl & fou Had © 59 o fou o' itaifia 2

el o HaASH (composition) ¥ ik, Hdd wel s SHeER Tk U q27 |
TR Hifey o 4k f sk g oo ®wed €,

(fog) (¥ ="f(gX)

R ©, S w9l g 1 TSR f ok Wid 1 Tk SUHH=Ad Bl €| TetatEd g
(qHToT foT Sheiel o), WY (composite) WeHl o Gided @i aReifa wdt 2l
THT 2 HH ifSY R f SR 939 YR o §1 arditees A (real valued) e @
& c W (fog) aRwfia 21 aff ¢ gden g(c) W f Haa &, @ ¢ (f o g) T
Bl 2l

frefafed el o 39 999 1 e fRma T R
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SETETUT 19 TR T f(X) = sin (@) 51 IR Her, T dad o 2l

zol YEu Hife T foemuda wem gais arafas de@n o fau gRefia 81 %o
f @i, g hal werl o HasH (goh)sh &9 § Wl ST Fehal €, SEIg(X) = Sin X
a1 h(x) = X281 ek g 3 h Tl & Fad e €, Safae w4 2 g 98 et fenmen
S Fhdl ®, TF f T Had wer 2

SETETUT 20 TEMEY To6 (%) = [1—x+ | x| | SR URATE ef f, el x Tk arecfersh He
2, T Fad e 2

wor Ot arfas gemst x & faw g &1 g(x) = 1—x+ |x| e h&Th(x) = |x| )
qftafud sifsw) @,

(hog) (¥ =h(g(x)
=h(@-x+[x]
= [1=x+[x]| = f(X)
IR 7 W BH 2@ goh € T T Had wer €1 3Hl YN Th 9gus Wer 3R TH
AUl el &1 A BH o SR g Uk Had o 21 37d: 31 Tdad Herl sl G Ho
BF o RO f ff TH Haq w2

1. fag #IfST & ®em f(X) =5x—3,Xx=0,Xx=—37 x=5W Fad 2|

2. X=3W Hed f(X) = 2¢— 1% FdA FI = iy
3. frefafed weml o gide &1 = wifew:

1
(@ f()=x-5 ) f)=5—%
_x*-25 _
© f0=— ¢ (d f(9)=[x-5]|
4. fag HIST fF ®eM f(x) =X, x=n, W Fad €, SEl nTH F quliss 2

o x, € x<1
5 = f(X)= 5,qﬁx>1§mvﬁmﬁawf

X=0,x=1,dd x=2 W Fad &?
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f o weft erEided o fageti 1 T wifse, s for f Frfefad yer @ aRefia 2

2x+3, At x<2 |X|+3, 4% x<-3
6. 109= 7. f(=] -2x M ~3<x<3
2x—3, Ak x>2
6x+2, ac x>3
m’qﬁ x#0 X af x<0
A 9 £(9={Ix|
0, =R x=0 -1, 3Ifg x>0
x+1, AR x>1 o3 A x<2
f(x)= _ <
10. () {X2+1,-":|ﬁ'{ x<1 11. f(X) {XZ_’_:L _qﬁ{ oo
10 _
12. f(X): X 11 -q-ﬁ{ Xx<1
X2! -q-ﬁ{ X>1

(0= x+5, AL x<1 . 5
13. & “1x—5 = xs1 5 TRYYG %o, Teh Hdd B 87

%ol f, o Tide W faar wifse, sief f Frefafaa g oftwfig 2

3 Ak 0<x<1 2x, g x<0
14, f(x)=1{4, A< 1< x<3 15. f(x)=40, A€ 0<x<1
5, afs 3<x<10 ax, afg x>1
-2, 3t x<-1
16. f(x)={2x, A -1<x<1
2, IR x>1

17. a3’ bo 39 HHI ! @ ST e fog

fg= &L afc x<3
|bx+3, = x>3

R IRIa wer x = 3T Had 2



18.

109.

20.
21,

22.
23.

24,

25.

26.

Hid qol sTEshead 175
Ao feg o & foag

f(X)Z{X(xz—Zx), Ifg x<0

4% +1, g x>0

BN R e x= 0 W Fad €1 x= 1T 38 Hidd W fa=m Hifsy)
WU & g(x) = x—[X] 5 qReAfod wer gasd quiish fagell ® ordad 21 F&f
[X] 39 He<H qUish F&ftd &3 8, St X & ok a1 X T %7 2

F f(X) = X2 —Sinx + 5 g IRAME Her x = 1 W Fad 87

frfafed werl & Aide R fa=ar Fifsm:

(@ f(x)=snx+cosx (b) f(x) =sinx—cosx

(c) f(X) =sinx.cosx

cosine, cosecant, secant 3R cotangent el o Hided W e ifeTy)

f o Wi eriderar o fagatl @ F@ ifse, w8l

X

sinx
f0=1 x af% x<0
x+1, I x>0

fruifa =wifee fos o f

, . 1
f(0 = X sm;, € x=0
0, g x=0
R IR Tk Gad wer B
f o Wid ®1 Sirg Hitey, S&l f Fefafed yer 9 aftfig @

sinx—cosx, A x=0
f(x)=

-1, g€ x=0
9 26 W 29 | k o OHl I I HifC @ifer Y37 T ffdse fog w gad &
kcosx’qﬁxqtﬁ
f(x)={ T2 2 gr oRwIfE WM x= = W

T
3 g x=g 2
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27.

28.

29.

30.

31.
32.
33.
34.

5.3.

T

ko, Ak x<2
f(X)={ af x> 2 N IR Fe x =2 W

cosx, IR x>n ERIR TIX =T H

f(x)z{kx+l, I x<n

(0= kx+1, 4k x<5

~|3x-5, Ik x>5
ade bak WAl I FA HISC MR
5, I x<2

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

SR ORI e X=5™

R IR %o T Hdd e Bl

Teisn foh f(X) = cos () g1 UR«Ifd e Teh Fad her 21

Tz foh f(X) = |cos x| gRI IR ®e Th Had we 2

Sifew fF @0 sin | x| T Fad e 2

f(x) = |x|—|x+ 1| g0 uRenfod we f o Gft scaar o feged &+ 9@
ESISI

gaeEdar (Differentiability)

fUsell el ¥ 9@ T 9l i TR hifSU| §H9 U IKdfaeh held o STaehalS]
(Derivative) =i frfafed R @ aRenfia fean em

oM ofSy for f Uk ardfaes %o @ 99 c38eh Wid H fod wh fag %1 W f

F STTFRAS EANET JhR & IR 8

im f(c+h)—f(c)
h—0 h

afg 59 G 1 sifide & @ ¢ W f o Saeherst i £(C) A %(f(x))lcgmw
H 2

f(x+h)—f(x)

£/ = lim -
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R aRefid wor, Sta ot 29 dimn o1 i @1, f o efeehelst sl Rt T g

f % IR H () A %(f(x»‘sfmww)f% i Afe y = () S@%W y’

TN e I Bl fREl W 1 Aot WA hIH hI WAl i STEehel
(differentiation)ered & &H SRS “ X o TIUET f(X) o1 Sfeeher shitse (differentiate) ”
1 off WA e €, Trment ered g ® TR f7(X) T it

SeThelS] o SIS o &Y H fefeiad el o gaiiE e s g €

1) (uxv)y=u=zV.

(2) (W) =uv+u (e a1 POEERA )

@ (4 _uvew | STel v O (WThet fam)
v Ve

F= & ¢ groft § w wmifves (standard) el o STaehers i gEl < T @:

¥R 5.3
f(x) X" sinx COS X tan X
f/(x) nx"-1 COS X —sinx | sec® x

o el off T Sraeherst shi gt fohen ® o T gera ot e € o ¢ afe e
T SR g 1" 79 WIfae €9 9 YUY ISd1 § 1o A€ UE 96§ a9 sl ug

Toq firatd T 2 ok g s o AR jima SN 1O o e w2 A

h—0 h
TH HEd € Toh CR f Feeherd el 81 TR vl W, B whed € T o1u Wid o fehe
fag ¢ W wod f Ewag €, afg gl T glmw q
lim M=) gonm (finite) oM TWH B e e [a, b] § srEser

h—0* h

FHEAM 8, A o8 FaUA [a, b] oF Y fog W eraeher i €1 @ T "ided o @gd
o a1 T o i g fagetl aden bW €q wuer: ¢ den ad gel W o €,
S o 3R o &, dfeewr aden b ™ e & ¢ U8l a1 o1d qeT o Yol € &l
TH YRR el AU (a, b) W STaheId Shedrd €, A 9 e (a, b) & Gow
fog W srEsher 2
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THE 39 wer fRE g ¢ W sEsherd B, @ 39 fig W o' gad ot 2
Suufa Jff 55 ¢ f Faherg 2, o:

|imM= f'(c)

X—>C X—C
fegx#ceh fau

f(x) - f(c) = %{I@.(x—c)
THferT lim{f ()~ ()] = m[%{ﬁ@.(x—cﬂ
- lim[f ()] -lim[(©)] = Iim[%;(c)]lim[(x—c)]
=f(c).0=0

2l lim f () =f(c)

39 THN x=C W Hed | Had 2|
SUUHT 1 YAF SEked Feld Hdd Bl 7l
el 79 M feemd € fF Swded wem @1 faedlm (converse) wed et 81 frv=m &1 &H

@ g ¢ Tk £(X) = | x| g0 IR wer Tk Had %o 81 39 el o S1d el @i
@\ W fo=ar &6 |

lim f(0+h)— f(0) =__h
h—0" h h

=-1

qel ST U w1 E
i FOEN=1O _h_
h—0* h h
<ffeh 0 TR UG ST T I ey HT g WA T ¢, THie me
1 M T T 3R W YRR 0 R f STher1g &l &1 37 f Toh STaherd Hed
T 7
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531 H'gom %ol & afaekers ( Differentials of composite functions)

TIH el oh STIHTTS oh AT I TH Teh ISR g W H3l| 99 eifae fh
B f o Tdehelsl A ST W8d €, el
f(x) =(2x+ 1)°
T fafr 7 € & f5u= w9a & W@ gR (2 + 1)° i TEIRG ik I S8R B
T TS I H, SHE A T A T e

d o d s
0= [(2x+1)?]

= di (8x* +12%% + 6x+1)
X

=24 + 24X+ 6
=6 (2x + 1)
31|, e dIfe R
f(x) =(hog) (X
SR g(x) = 2x+ 1321 h(x) = &1 79 S t=g(x) = 2x+ 1.9 f(x) = h(t) =t
df dh dt
?ﬂﬁza =6(2X+1)y=3(2x+1)?.2=3t?.2= & ox
W T fafy &1 o9 78 © fF 9 YRR o wod, S (2x+ 1)1 o STdehers!
IRehe T 39 oty g W @ S @1 Suded uitedl ¥ ' sfiveniie ®9 9
Frefefed woa 9 g €, 9 g@en @9 (chainrule) #ed
THT 4 (e T ) wH oS T f ek arafass A e €, S uden vl wert

1 WASH §; efd f=vou A difse & t=u(x) ik, =g %ﬂﬁﬂ %aﬁr’w
df  dv dt
e €, o d o

B9 3E YT &1 SUUM BIE ¥4 | JEen fEm o1 fomr fefatea wer | feem
S Rl g1 HH ST R f T aratae AEE wed §, S dd wedl u, vaR wos
ERIEER I

f=(wou)ov® AR t=u(x) M s=v(t) T @
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e ST A & Gl SFeshorsl w1 A @ @ Ugw AR St werl o HaH
& fau sjEen o ®1 9P w ghd 2l

IETETOT 21 f(X) = sin (X?) ST STeehelsl T hifST|
o oM U o 9 ol < ol 1 HASH @1 arad §, A u(x) = X $IR
v(t) =sint@ al

f(x) =(vou) X) =v(u(x)) =v(x*) =sinx?
t=u(x) = x2T@ W =A AT %:cost qer %:2x?ﬂﬁ?<ﬁ=ﬁ'aﬂ sifeqea ot
Bl o1d: Een Fag g

df dv dt
— = —.—=cost.2x
dx dt dx

gEr: SAfan aRom i xoh TRl W S i 1 e © STaud

% = cost - 2X = 2X COSX>
fameaa: 70 @ ot Tow 7 FRe 9 § 99 9 affa 2,

y=sn (¥ = ﬂzi(gn X?)
dx dx

d
= Cos X2 ™ (x® = 2x cos x?

IETETOT 22 tan (2 + 3) 1 kTSt Jd hifSu|
o HH iy R f (x) = tan (2x+ 3), U(X) = 2x+ 3T (t) = tan t &1
(vou) (X) =v(u(x)) = v(2x + 3) = tan (2x + 3) = f(X)
T UHR f 3 Wl ® GASH 21 AR t=u(x) = 2x + 3. %=sec2t qen
%zzamﬁaﬂ%"raﬁaa% 31 SEen fm g

i=@ﬂ=239c2(2x+3)
dx dt dx
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IETET0T 23 X o 99 sin (cos (X)) T STadhe Hifeu|
& Wwe f(X) = sin (cos (@) , U, VAT W, dF HeHl w1 GASH 1 3@ TR
f(x) = (wovou)(X), Sl u(x)=x, v(t) = cost T W(s) = sin s21 t = u(x) = X2 3R

s=v(t) = cost @ W 9 3@ ¢ T i—vgzcoss,$=—sintﬂm%=2x3ﬁis¢rwﬂ
X

F1, x o | ardfas AE o o ST Bl
3Td: J@en 199 o AhIH g

df dw ds dt _ :
o ds dt dx =(coss) (—sint) (2x) =—2x sin X2 cos (cos X?)
fawmeua:
y = sin (cos x?)
dy_d . 2 = a9 .
Bl o sin (cos X?) = cos (cos X?) v (cos x?)

= cos (cos ¥?) (—sin x?) % €9)

= —sin x2 cos (cos X3 (2X)

= — 2X Sin X2 cos (Ccos X%

T 1 9 8 H xoh 9ue f=Afafad wel 1 Taehe i

1. sn(x*+5) 2. cos(sinx) 3. sin(ax+ b)
sin (ax+b) _
4. sec (tan ({/x)) 5. cos (cx+d) 6. cosxd. sin? (x)

7. 24Jcot(x?) 8. cos(+v/x)
9. fag HIfST f&F B f(X) = [x—1|, Xxe Rx= 1T srashiad &l 2l

10. fag wifST for Jeam Ui e f(X) =[x], 0<x<3,x=1TMx =2
ki Tl 7
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5.3.2 3T el o 3aeherst (Derivatives of |mplicit Functions)

39 qh B9 y=f(x) o ®Y ok fafae el w1 ool Hid © 8 W I8 a9
&l © fop ol ) Ted 3 ® § e TR Sw) serewond, x 3 ya e frefafed
Hadi # 9 tH W fawie €9 ¥ fa=ur Hifw:
X—-y-n=0
Xx+snxy—-y=0
el T H, B9 y o fAu Wt o Hehd § 3R Wed i y=x—nh ®9 § fora
Tohd &1 T O H, TH T @ © R Hee y Rl WA F BT RIE AEH qH
At oft < o o fopelt oft <o &, y @Y xR frefzar o oW A wiE wle T 71 S« x
Ry ot w1 GaY TW YRR e fRan T B foR S¥ oy fou e s emEE
B 3R y=f(x)oh ®9 ¥ forar <1 doh, a1 g9 wed € fh yhl xoh T (explicit)weH
& &9 | = fman mn ?) Sude @ HeW H, B9 hed € % yH Xk oy
(implicity) e o &9 H = fehan e 2

JEEI0T 24 A x—y =l %Eﬂﬁ FHIf

e U fafy 7e @ for en yoh fou o sieh sugdsd "y o e yer fag =en

Yy=X—-T
- &y,
dx
Taoheud: 39 a9 HIx, o 9UY Y 3Tgeha i W
d dn
_X_ = PR
dx( y) ™

d
Waﬁﬁ@ﬁiwaﬁ%ﬁx%ﬁ&@amnWaqehm HETN 39 TR

d d
&(X)—&(Y) =0
e @ © fo
dy _ dx=1

dx ~ dx



Hided qeT STaheadl

SETET0T 25 FfE y + siny = cos X al ;ﬂaﬁraﬂﬁm
X

o1 89 39 HaY o WY faehers 3 7

dy d,. d
2 +—(sny) = —(cos
dx+dx( Y) dx( X
STEe &\ &1 T R W
dy dy .
—~ +cosy-— =—
dX+ de an x
oy frefafed aftom fie 2,
dy  sinx
dx = 1+cosy
Eid} yz@n+1)mn
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5.3.3 Wiy fFahI0TET Wl & 3iaaherst (Derivativesof | nverse Trigonometric

Functions)

B ;oM feed € for wfaeim Seniviidia wor dad eid €, =g 89 39 g @t
NN 376 TH A TaHl oh STaheTsll i A1 I oh AU @l =m &1 J= H|

SETETUT 26 f(X) = sint X 1 Aghalsl AG HITIC I8 HH Afee Tk g9eh

sAfeqea 2
6 UE ofifSE fF y=f(x) =sintxe @ x=sny

T 9&ff ST X o HIU&l STdehe i W
_ dy
1=cosy
dy 1 1
R ay _

dx ~ cosy cos(sinlx)

oI A i 98 et cosy# 0% o afeifem 2, ateffq , sinx _ggmﬁq

x#—1,1,3d xe (-1,1)



184  Tfora

T9 IR i F AhtE I 8q 89 FEfafad @R ®ivre (manipulation)
F &1 TR HI & xe (-1, 1) % T sin(sintx) = x 3R 38 FHR

coy=1—(siny)?=1—(sin (siMx)?=1-x

e & IRy e (—ggj COSYTH HFIeHE TR & 3R TWAT cosy = 1_ 2

39 YR xe (-1, 1) fau
dy= 1 1

dx cosy 1-x2

SETETUT 27 f(X) = tant x T FTheisl A0 KIS, I8 TH0 gL foh g0t i 2

ol O ofifey fF y=tanix & @ x=tany 21 x o @rder T el T Aeher
FE W

dy
1=seczy&

ﬂ_ 1 1 B 1 1
dx sec’y 1+tan’y 1+ (tan(tanx))® 1+ x°

311 gfaey ep o e o STaehersll &1 A1 AT 3T9eh 3199 o folu Bi
ez T 21 9w ufgel Bt et o steshers o) fefafad gl 5.4 § fean

T 2

|t 5.4
f(x) cosx cot™x sec™x cosec™x
-1 -1 1 -1
e N 1+ X oA XX —1
Domainof f* | (-1, 1) R (o0, =1) U (1, 00) | (=0, -1) U (1, =)




HideT de TgheEal 185

ﬁmﬁrﬁ@wﬁﬁ%mﬁm

1.

2x+ 3y=sinx 2. 2x+ 3y=siny 3. ax+ by?=cosy

4. xy+y*=tanx+y 5 X+ xy+y*=100 6. X+ Xy +xy*+y*=81

2X
Sy + cosxy=mn 8. siFkx+cosy=1 9. y=sin—1( )

! 1+ x?
10yt XX Lol
YT 1-3¢ ) /3 NE
2
11. y:coslﬁ ij,0<x<1
+X
2
12. y:smlﬁ X2],0<x<1
+X
13, yzcosl(lzxzj,—l<x<l
+X
. 1 1
=sin2xV1-x? ), - —— < x<—
14. Y ( ) \/E \/E
4 1 ) 1
=seC | — ' 0<x<—
15. Y (ZXZ—l \/E
5.4 SIXETdTehl 9T TROTeRa werd (Exponential and L ogarithmic Functions)

a7eft Tk BHA o, S SEUS e, URHT e aen Bkt wer, o fafu=t ot
& TP TS & IR H Wl T 3 AT | g9 WER Hafud Bl o Th T
& IR § Hren, 9= =Remist (exponential ) @em @O (logarithmic) we ad
&1 7 W a9 &9 ¥ 78 SadM 9w ¢ fF 39 e8] o 9gd | HUd Wk d
FoTaed & 3 STkl SUUaA! 5@ Y& i favE-oq o & ¥ ¥l 2
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el 5.9 Hy=f () =% y=f,(x) =x% y=1,(x) =x37Tq y=f,(X) =x* = @
e MY B wam AT i - x B o a@dl Sl @ ash 1 gaurr ot st s
?1 9% T JAUI S ¥ Ihg H L A Y

A

BI St 81 g@ent 31 7T ® R x (>1) &
oA ° ffved gfg o "m@ y =1 (X)
M el Sl € S-S n &1 7 1, 2,
3, 4 B S} I8 howE © T wE
FUd Gt YHTTE TF o foT 9 © S'l
f () =x" 8| STawIHET ¥, 301 31 7
o Fr S99 0 3f w3
y =f (X) &1 Tei@ y-318 61 AR Aferh
a1 ST 1 IR o fAT £ (x) = X0
a f () = xR fo=r i) =i x = M
HH 1 W q@E 2 B S8, @ L H AN
1 9 TRt 20 F Sl ], St f T W T
| ¥ 9gHt 25 B W ¥ 3 YRR x # 99N g F faw, f w e f w ofs w
afden fereh dierar | eIt 21

U aiterE 1 frehd 7 @ foh 9gug worl &1 ghg ek Sd W R e €,
T ¥ S ST ghg Sgdl S| $6eh SUNd Teh T¥ifeesh 49 98 331 € o6,
1 HIE T o & S 9gYs ol i otden sifues oSt 9@ o@dl 87 TH S
THRIHS & 3R 39 YR o o i Th SRy = f(X) = 10°®

TR T@ 9 € fF R oF quife n % o aw wer f, wer f (x) =x W
70T ek TSN § SgA ¢ IR & fau w9 fam o Wed R £ (X) = X0 T
ST 10¢ e St § A 31 T e F B xF a2 T F A, I x= 10,
£ () = (1091 = 10%° ST f(109) = 110 = 10 31 TF=d: f,(x) FT 379l £(x)
1 T §ga ek ¢ 98 fag e wied 7€ ® fF x o S9 @i "4ml o fag wwt
x>10%, f(x)>f (X) T fohq &0 77 W soh! ITUfd 3 1 Jo T HLT| T8 THR
X S HHl i FAR Tg TN R S Feha ® ok, foelt off o quitsh nek g
f ()T T9& f(x) o1 A9 s o0 § T 2

TRUTET 3 el y =f(x) = b ¥FHe MR b > 1ok folu =Remdish! %o sheardl €l
Pl 5.9 H y=10¢ 1 @t <wiian T 2
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7€ Tele <1 St © for a1seh 56 Y@=t shib e fafyme ami, S92, 331 44 fog
e Y <@ SREMHT Her w1 $9 @ fasan Frefefad 2
(1) =T e 1 id, arEdfas Ges w1 =g R el 2|
(2) =T e 1 TSR, G HFIcash ardies SeNsl % G=ed el ¢l
(3) fag (0, 1) ==l Her o AeRg T Fed Bl & (T 9 a2 1 [: HeA
g fop foret oft areafaess W@ b> 1o foaw b0 = 1)
(4) =REMCIHT HoA Gsd Tk adH= wer (increasing function) Bl €, atefq
SE-S9 B A W 9 IR SR W ®, e S Sl Wl €|
(5) xoh TATF I FUMHF Ml oh T IR T THerd o1 T 0 o Td ahe
B 81 g v H, Tyt wqgerfer ), eeiE STRIR x-318t 1 SR ST gl
? (frq s@d it faeran =2 21)
3R 10 el BRETdIh] el ol ETERUT TETdieht Wel (common exponential
Function) ed &1 w&l X| %1 Teaq&s o IRFATE A.14H 03 3@ o fF goft

1 1
1+£+E+"%l

1 4N T UE HEen © TSTEeRt 7 2 91 3 o HeA Bl € SR T e g Wehe S R
TH el SMUX o ®I H TR & T, TH TH 3TFd Te@q0l =@l e
y = e U Bl 2| 39 Wehfdeh wRETdleht Wl (natural exponential function)
Fed 2

TE ST iRt B Toh SR =RETdieR] e o Giaei| o sk © SR Afg ‘gT
A N SHHT U e S w1 S Gehdl €1 98 @il fefafad gt o forg aia
Ll 2l
qftar 4 HA ety TR b > 1 TH orfes @ ©| a9 B9 %ed © 19,
b SR W ashl @0 X8, a5 b =adl

b STYR W ash AT 1 TdiF log.a¥ Fhe Hd &1 30 FhR I b =a,
log, & =X 3HH1 AW HTH o AT MY &H Fo T2 STEIN 61 TAM H| &H A
2 for 22= 8% T Wkl # BW 6 91 I IH: log, 8= 3 fer@ wehdt 71 36 TR
10* = 10000 @21 log,, 10000 = 4 Hoged HoM & T8 @@ ¥ 625 = 5¢ = 252 797 log,
625 = 4 372791 |0g,,, 625 = 2 HAYEA HUT E|

ofteT &1 31 e qfigeel gfieeniol § fa=R T W 8H e Wehd © T b> 1
MR i@ & o HRO 'TIOTE HI YA AR Genell o 9ead § 9
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T

IRt EAel o Y=g H THh Hed
o &9 ° @1 S el B T Ferd, o

TTUTeRA Wt (logar ithmic function)
Hed §, Fefafad yer 9 giefe 2:

log,: R*— R

X —log x=y AR b'=x

7o wford We ¥, 9% MR b=10T
A TH IR TR’ SR A% b= e®
T T ‘YTepfeeh TTENUTeR’ ed ¢ Sg
Whfash T 1 In SR Wehe A T
TH 3™ | |og X 3MUR e dlel AU Her ol fefud &l €1 Tehfd 5.10 o 2,
qAT 10 S ALTIRIT el & i@ 9T 7T &

YR b > 19Tl TTE[TUeh1a el shi $o Heeyul fagan #9 geiag 2:

(1) =M@ (non-positive) H&MsTl o feTT FH TR i ohis Y0l RS T&T a1
Tohd € IR TEAT SO ®er 1 Wid R* R

VT o w1 TRE THE ST SNl & g=ad ¢l

fag (1, 0) THUHIA el o e T He @l B

A o Th IaH Ho B ©, 3Teifd sai-s2i &9 a1 ¥ I AR o

)
©)
(4)

©)

(6)

%:, HAY I HYL I3dT SIdl %|
0% Fnfush e at x o ferg,
logx & WM & fRE off § W
Irfa® W& 9 &H fRar S gl
BRI H, = (=ged) =qefe o
3T y-3187 o Tenead SR gl @
(forg 7o el fireran =& )1
epfa 511 H y=ead y = log, X
% STeRg I T E1 AT A 3
ek & fop <Al oo Wy =xo wh
T & o1 yfafee )

Y -

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

(1,0)
) >X
v
YI

3TTeRfd 5.10

Y gp=¢)

3TTeRfd 5,11

TR T Tl oh S Heerqul o7 ey fRe e €
(1) MR e w1 Tk AEe w2, f9EE log, p i log p % W # W fawa
S w1 81 WA A fF log, p= o, log, p =P a2 log, a=yTI3HH 31 7@
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? T a®=p, bP = paen br=a @l 3@ de’ IR 1 Ted § W@ 9

(b == =p
TS T THIHROT | AR hid W
bﬁ:p:b‘/‘l
1d: B=ay3?Wa=E%ISHW
Y
_ logyp
log, p = log,a

(2) TUHwSH R log B TGS THH Th I ek U1 B| A oAifee R
log, pq = 0. ¥1 399 b* = pq W= Bl 1 TH YR AfE log, p = B TN log, q =7
@ bP=pden br=qWd g ¥ W be = pg = bPbr = bRl
TR A € o o= B+,

log, pq =log, p + log, q
T8 U fasig Jue 9o gequl ufemy 99 feherar @ @ p = q @1 U 390 H,
Ste 1 qA: Frfafad ger 9 foran s gehar €

log, p* = log, p + log, p=2log, p
THHT Tk T ATThRIHI S o fow Big faan 7w € stefq et off o= qoies
n o fau

log, p" =nlog, p
areda ¥ g IR0 ok TR oft aredferes 7 o fow g €, fohq 39 B S
HE w1 FAE Tl w1 55 fafy @ uew frefafea s et w1 ged €

X
|09b§ = log, x — log, y
SETETUT 28 91 U8 WA B T x % qeft ardfae @i o g x = @9x @2
e 98l = AT T log we &1 id | o aRafae Geel &l 9=y Bl
B 3EfAT S THIHIU Y aTdfesh HEmat o fu wed e @1 31 /e efifeig
o y=eoox@1afg y>0da <A gall 1 oo oF | logy =log (€%9%) =log x. log
e=logx®l fE@y = x It Bl &1 ST X = 9% chefed X ok oF HH o forg T 21

s1asha T (differential calculus) ¥, WTeRfaeh wREdIshT Herd o1 Teh STETEROT 707
g € foh, sraeher &1 Ul o @8 uRafda &t g 21 39 0 1 A= wHa § o
o e 8, et STufa 1 29 Big <4 2
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qug 5
(1) x@ @MU e o1 STaehers e €l erl §, g %(eX)zeX

(2) X% GUE log X 1 SFeeherst %%ﬁm 7, 31ufq %(Iogx) = %
IEME0T 29 x o ANy fAfaf@d &1 e it
(i) e~ (i) sin(logx),x>0 (i) cos? (&9 (iv) eosx
&l
(i) AM AT y=e* Bl 3@ F@en FEm & w@m ga
y—e’x.i - X
ax ¢ T C0TE
(i) = <hfST 6 y=sin (logx) ?1 o1& S@en Fam ga
dy _ d _ cos(logx)
OIX_cos(logx) dx(logx)_—x
(i) @ ST & y=cos? (e) Bl o1a J@en =M gr
ﬂz -1 .i(eX)z_—ex
ax Il_(eX)Z ax ll_eZX'
(iv) AM ST fF y=eosx @1 o1a gEen faw gr
yzemsx-(—sinx)z—(sinx)emsx
dx
frfafEad &1 xoh WY ST HITeu:
e in~t x x°
L sinx 2 e e
4. sin (tan? &) 5. log (cos &) 6. e+ +.. +e°
7. \/E, x>0 8. log (logx),x>1 9. % x>0

10. cos(logx + €
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5.5. STERTUTeRA 3Tasher™ (L ogarithmic Differ entiation)

39 1o | gH fefafed TR o T fafime o o Hel &l sashed il e
y =f(x) = [u(x)]"®
ST (e 3R W) o1 T SYFe 1 Fefeiad YR § IH: fora T ©
logy = v(x) log [u(x)]

sfEer 9 & JE g|
1 d 1
;-d—i = V00 - U109+ V(9 - log [u(y)
o acd §
dy _ V¥, (%) -
X y[u(X) WV Iog[u(X)]}

7 fafyr & wq <9 &1 e 91 78 € TR f(X) 921 u(X) 1 g UFIesh g ey
ST 37eh TIUTeh TRAITA 81 Bif1| 9 Hfshal Sl CTETUTehia 3Tdeher (logar ithmic
differentiation) =ed 8 iR f5@ frfeiad serwn gr1 T foman o 2

a0 x 3 aim [CCDOHD o ey
3X°+4x+5
= (x=3) (X +4)
e = y—\} (3%° +4x+5)
AT vl o T o W
logy = %[Iog (x—3) + log (X* + 4) —log (3% + 4x + 5)]

ST 9&ff ST X, oh WU 3TactehT i T
1%_1[ 1 2X 6x+ 4 }

. = — + —
y dx 2| (x=3) x*+4 3x*+4x+5

S dy y| 1 N 2x  6bx+4
dx 2| (x-3) x*+4 3x*+4x+5

1 (x=3)(C+4[ 1 L 2x  6x+4
T2\ 3% +4x+5 | (x-3) x2+4 3x2+4x+5
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SEETOT 31 X GUY a1 STaho SIS, &l aTH o9 T’ 2|
ol WM ofifee T y=a, @

logy =xlog a
T 9&ff R X, o HU&] Sfaehe i W
1 dy
;&zloga
310 ﬂ— [
39 TR i(ax)— d
ix =a‘loga
d X d xloga) xlogad
: —(@") = —(e =€ —(xloga
fepeaa dx( ) dx( dx(x 92)

=eg'wa Joga=aloga
IETETUT 32 X o WIUE XX, &1 STeehe iy, i@ fh x> 0|
T UM ST Ty = xnx B| 3Fa S qell 1 TR oiH W

logy = sinxlog x

3Taug lﬂ = sinxi(logx)+logxi(sinx)
y dx - dx dx
ldy . 1
a ;& = (smx);+|ogxcosx
a0 ﬂ = y{%+ cosxlogx}
ax X

inx| SINX
xs'”’{— + cosxlog x}
X

= Xsinx—l .gnx+ Xsinx

- cosx log x
SETET0T 33 ARy + )+ x¢ = a®l f—‘iaﬁaﬁm|

o e ® & pe o+ x=a

US Y, V=X T w=xT@H T8l u+v+w=ab I el 2l
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du dv dw
BRIl &JF&JF&—O - Q)
S u=y*7| I Y&l BT AL T W
logu=xlogy
AT T&lf T X HUL SR B W
1 du d d
—.— = x—(lo logy—
e xdx( gy)+ gde(X)
1d
= x—-—y+logy-1 I e 2
y dx
du X dy «| x dy
QU _ w224 Y P A
zgfer dX_U(de+ ogyj y[ydx+ ogy| .2
T YR v=x
AT Tl T T o W
logv=ylogx
AT T&lf T X HUL SR B R
1 dv d dy
e VA logx—Y
v dx de(ogx)+0gde
= y-l+logx-ﬂ e B 2
X dx
dv y dy}
U — = v| = +logx—=
dx {XJF 9 dx
Y ﬂ}
= X {X+ ogxdx )]
g W = X*
AT 9l T TEIE FH T
logw = xlog x
THT Telf T X HUL SR B R
1 dw d d
=2 Z logx. —
v Ok de(ogx)+ ogx dX(x)

x-§+|ogx-lum%ﬁm%|
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dw
37eMiq &=W(1+Iogx)

=x*(1+logx) - (4)
(1), (2), (3) T2 (4), 510

o X dy y dy
y (§&+Iogyj+xy(;+logxaj +x(1+logx)=0

a1 (x.yt+x.logx) % =—xX(1+logx)—y.x*—y*logy

dy —[y*logy+y.x™" +x*(1+logX)]
ax Xy +xY logx

19 119% o Y3 | U< Bl b1 X°h 98] STaeheld hifeld:

. o . ) (x=1) (x—2)
. COSX . COS 2X . COS 3X "~ N (x=3) (x—4) (x-5)
3. (lOg X)cosx 4. X< — 2snx
A
5. (x+3)2.(X+4)3-(X+5)4 6. X+; + X\ X
7. (log x)* + X9 8. (sinxy+dnt Jx

2
. ) X“+1
9. XX+ (sin x)®s* 10. xx""sx+—x2 1

1
11, (xcosX)* + (Xsinx)*

129 15 T o T4 H Y&d Herl o fag %amaﬂm:

12, w+y=1 13. y<=x

14. (cosx)¥ = (cos y)* 15. xy=ex-y

16, f)=Q+X)(1+x) (1+x% (1+x8) s 9= el ST STeshelsl H HITST 3R
9 YR /(1) Fd Hifsa)
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17. (@ —=5x+8) (@ + 7x + 9) I 3TEeha MA@ TH FhR | hHifad:
() TOFRS fTH HT 9= weh
(i) TUFES ok foRANUT BRI Tk UHel dgUS WK hieh
(ii) TTEFTUTRTA 3TEehe g
78 off Herfua SIS foh 38 YR wie i 3w gEE €l
18. AfE u,vaen w, xe %o €, 3 fafedt srafq vem-Toree fam & gt
5N, fgda - STepTUkia teshe gNT q@isy fo

d L
dX(u.v.w)—dx V. W u'dx'W u.vdX

5.6 el o WieIfeleh ®Ul o 3Tdehets (Derivatives of Functions in
Parametric Forms)

FHefi-meft T =) ARE o ot 1 Heu T al T Bl © 3R 7 e, fohq T 3
() =R TR § Yerep-gereh Hal g WeM & R oF Hed Tk Helel Tiyd 8l Sl
& Ut fearfa & &0 hed € foh 39 SHI o sTe b1 Hee Tk el =R R o w9
afvfd B1 98 el =) Ui urerel (Parameter) sgell €1 3ffush goase aleh ¥ & =R~
TRE xqen yoh &=, x=f(t), y=g(t) & €9 | = qa, Hl Fafcieh €9 H
T+l Fed €, &l t Th W ¢

9 €9 o Tl oh STEhas A w og, J@d FEE g}

dy _ dy ox
dt  dx dt
dy
dy dt( dx j
2 =L Sa&dft — =0
el o = o e T F 2
dt
dy _ g'®) (wﬁﬁ dy dx j
— = —:’t?MT—zf’t !
3 TR ol &t g'(t) o ) | [ser (t) # 0]
W34ﬂﬁx=acose,y=a9ne,ﬂ“f%aﬁaﬂﬁml
7l fean ®
X=acosh,y=asno
dx ] dy
gqfeTy —— =—asng, - =acoso

de de
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d &y 0
y do acos
: — = =2= =—coto
o dx  dx —asin@
do

30T 35 Af x=at2,y=2at%a“rgiaﬁaﬂm|

7o e ® fa X = at?, y = 2at
dX_ dy
3gfeTa ot =2at qu dt-2a
dy

dy_a_2a_1

dx ~ dx 2at t
ot

3180l 36 ZrFf:x=a(e+sine),y=a(l—cose)‘%?ﬁz:zEﬂ?f HIST |

aﬁ%— 1+cos@ Y 0
T de—a( cos 0), 40 =a(sno)
dy

d _do__asno _ o

= O _ =tan
dx ~ dX a(l+cos) 2
do

e A Kﬁg@ﬂ?mxaﬁ?yﬁﬂﬁqﬁmm
o1 €1, oporet U o U W oFe i B

2 2 2
ECIFSU 37szc;x3+y3=a3%?ﬁ% A hifeq)

1 | WiteT fF x=acos’0, y=asni0® &
2 3 2 2
x3 +y2 = (acos’0)3 + (asin®0)3
2 2
= a3(cos’0+(sin’0) = a3
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2 2

2
1d: X =acos'd, y=asin'g, x3+y3 =ad® s G 7

dx . dy .
ER S =_3acos?0 sin O 3R & =3asin? 0 cos 0

dy
dy dp 3asin?0coso \/Y
sgi_rlg —:—:—z—tan9=—3—

" dx dX _3acos’0sind X

de

| e fomrutt | o &0 oTeTe weM % SEThe W 1 At H WM HW € A 708
faa Sifew granl

A T F&A 1 W 10 9k H xqen y e i g7, TH g | yEfas &9 H
e &, @ e @ fre fau e, Y s Fif

dx
1. x=2at},y=at* 2. Xx=acosh,y=bcos6
4
3. x=dgint,y=cos2t 4. x=4t,y=?

5 X=c0s®—-cos20,y=sin0—sn20
sin’t y- cos’t
Jeos2t ' Jcos2t

6. x=a((®-sinB),y=a(l+cosB) 7. x=

t
8. x:a(cost+|ogtan§jy=asint 9. x=asec,y=btano

10. x=a(cosH +6snB), y=a(sin6—06 cos0)
1. a5 x=va™ ", y=ya®>", @ TuizefE %:_X
X X

5.7 fgdta =hife =kt sraekerst (Second Order Derivative)
M it o y=f(x) & d

dy
Pt it . (D)
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A £/(X) ST & df €7 Xk G (1) 1 IA: Taher Y Fohd &1 T8 TR

o d(d
A e (d—ij 2 5 7, 5 fgdta shife &1 steshers (Second Order Derviative)

FEd € 3N %@Wﬁﬁwﬁﬁ"l f(x) o gt shife o sraehers &l £7(x) @ ot
X

frefaq o 81 AR y=f(\) & @& DAy) Ay’ Ay, ¥ ot frefaa szt &) w0 feoofy
W%ﬁsﬁrw%aﬁwﬁgﬁmmaﬁ%’l

IEEI0T 38 AR y= x3+tanx‘§?ﬁ Eﬂﬂaﬂﬁml

o fem ® fF y=x+tanx 21 o

ﬂ—3x2+seczx
dx
iz
dx? dx
=6X + 2 SeC X . SeC X tan X = 6X + 2 sec? X tan X

(3x + SEc x)

ESISI

2
SETETUT 39 A y=A sinx+ B cosx @ df fag =ifsw fw %+y=0‘%\|
X

T T8l W

Q—Aco X—B sin x

vl sx—B s
3R dy_d A B sin

e _dx( cosx—B sinx)

=—Asnx—-Bcosx=-y
d?y

eH ThX W+y=0
FaTETUT A0 AR y = 3e&+2e”%a%farg'aﬁmﬁﬁ 5 . 6y-0

dx
T W y= 3>+ 2677 I

_y— X X:
5 =686 =6 (& + &)
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d?y

W = 12e> + 18e> = 6 (2> + 3e¥)
d? d
dTZ—Sd—i + 6y = 6 (26 + 3¢%)

—30 (€ + &) + 6 (36> + 26%) = 0

SEETUT 41 ARy =sintx ¥ @ <@EE & (1- x2)dy & 07l

dx

e F8l y=sinixge @l

Ad:

d 1
& Ja-x3)

«/(1—x2)ﬂ=1
d dy
™ (\/(1 x?) - d) 0

d d
L) d3+%-&( 1-x%))=0

W_ dx=

forepeua: fen @ f6 y=sinixga@l

ST

Y= \/17)(3?”1_‘[(1 X)

(L-x%)-2y,y, + ¥7(0-2x) =0
(1_X2) yz_xylzo

U9 & 19107 | U wedl o fgdig sife o sTeehars! Ad shifed:

1. xX*+3x+2
4. logx

2. x20 3. X.Cos X
5. x®log x 6. e'sin5x
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7. €*cos 3x 8. tanx 9. log (logx)

2
10. sin(logx) 11. A% y=5cosx—3sinx¢ d fag i f& %+y=0

2
12. Ay = cos? x# %aﬁéﬂa Y o A F
X
13. g y=3cos(logX) +4sin(logx) ¥ @ M foF X2y, +xy, +y="0

d? d
14. =g y=Ae™+ Be* @ d 3wz f dTg—(m+n)d—i+mny=0
d?y
15, Zrﬁ(y=500e7x+600€7X%F|3f‘={$ﬁ§Qﬁy=49y%|

_ d’y _(dy)’
16. w&@(x+1)_1%aﬁavﬁsqﬁy—(&] 2l

17. 9% y=(tan'x)? T @ qWEW & (6@ + 12y, + 2x (@ + 1) y, = 2 2|

5.8 "reaa wHa (M ean Value Theorem)

T A% H g Taehe T o & STHRYd 9Remd &, fo fag fee, e &8

BH T UHAl i SAMHGE ST (geometric interpretation) T+t I 9= S|

T 6 A @1 9O (Rolle's Theorem) oM @fifse % f: [a, b] » R ¥gd @@

[a, b] & @da qen foga siauet (a, b) ¥ easwhad € 3R f(a) =f(b) € w&f a3k bwiE

arEdfesh gt € qd faga it (a, b) ° e U@ ¢ w1 sife ® 76 /() =02l
Tepfa 5.12 3R 5.13 H oUW Taf¥Te werl o e Ky e €, s Ut o g9

1 TR Sl W w4
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e ST fom a 3R bok wea feord o o fagel W waef Y@ =6t yeom@r W
wfed el 81 370 9 Yo i@ | %W 9 HH Tk {95 W Y0l I € S 2
Ul & 0T 1 JU@e F8] a1 7, it y=f (x) o T o fondlt fag o st
@ T AUl pw I TR eifug SH fag W f(x) #1 Sfeher el @
Toe 7 arema 9uE (Mean Value Theorem) AF efifSe & £ : [a, b] — R @@
[a, b] & Haa qen el (a, b) W Sfeehera 1 e S (a, b) W fRE U@ cw
e 2 fop

f'(c)

e ST ff wemE w8 (MVT), I o 999 1 T fa)or (extension) €1
3TSU 319 TH HILAH YWY ohi SATHAE AT |Hel| %o y =f (x) T A’ STehid
5.13 ® T ®1 &0 weel & f/(c) %1 =men a9 y=f(X) % g (c, f(c)) | &= T

w7} T T Y H T § A 514 B o § R Mﬁ@ﬁ
—a

(a, f(a)) 3R (b, f(b)) o wer Wi=h T Beer W@ (Secant) 1 TN &1 HIEAHH T
o el T ® TR e (a, b) @ feum w fag cz@ weR € fag (c, f(c)) W @i T
w9l @, (a, f(a)) @ (b, f(b)) fergeti o e i<t T S @1 & qHiaR 2t 81 TR
vl |, (a,b) W s fag ¢ @ ® W (c, f(c) W =t @, (a, f (a)) @@ (b, f (b))
1 e et T @ o FH 2

_f)-f(@@ 3
b-a

Y
(b, f (b))
J
N ©f(©)
\oﬂ
X'€ O, 7 s b > X
Y'

3TTeRfd 5.14

SETETUT 42 He y=x2 + 2% ot et o 98 i Goafaa Sifse, Si6 a=—2 el
b=2%I
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T WO y= X2 + 2, FAUA [—2, 2] H HAd 9 SFauel (—2, 2) H HerheAd 1 | g
f(—2)=f(2) =62 2Taud f(x) T TH — 27 2R TAH 21 VA o THF o R TH
g ce (-2, 2) % ik m, Sl £/(c) = 0B+ f/(x) = 2x B gdfeW c= 0™
f()=03R c=0e (-2 2)

SETET0T 43 3qd [2, 4] § Had f(x) = x2 o fau Weam™ y9a &l 9 it

T e f(x) =2 AaUe [2, 4] § Haa 3R e (2, 4) § e 8, it gHen
ferherst f/(X) = 2x Sauel (2, 4) § Rt 2|
a f(2) = 43R f(4) = 1671 z@ieT
f(b)-f(a) 16-4
b-a  4-2
TP Y09 o S8R U 65 ce (2, 4) TH e =ifeq a1k f/(c) = 6 81l Tel
f/(x) = 2x 31ua c=3®13/: c=3¢e (2 4), R f/(c) =62l

1. ®e f(X) =2+ 2x—8, xe [-4, 2] & T It o J89 il genfud St
2. Site w0 Il 1 e Frefefad werl § 9 fha-fad w ong g 2
T SEEN ¥ A1 A9 YA o YHA o o™ o aR § o HE Gohd 872
() f() =[x % fau xe [5, 9] (i) f(x) =[x ® uxe[-2 2]

(i) f)=x—1% fau xe [1, 2]

3. AR f:[-5,5] — R T Tdad ®ed 7 R Al §/(x) frdt oft fog w® =1 =¥ &
g q fag =g & f(—5) = (5)

A, WFHE YHT GG HIfST, IS 3fad [a, b] & f(X) =x2—4x—3, S@fa=1
AR b=47I

5. WL YHE Goaifud wifS Afg Sfaue [a, b] W f(x) = x3- 52— 3x, WEfa=1
3R b=3%l f(c)=0% T ce (1, 3) & T HifsT

6. WA TEN 2 H SRR U A el o foIT HeeHE W okt STUAT i i hifeny)

=6

fafaer 3ergvor
SEEIUT 44 xoh |el fefafad o1 Tasmad Sifsa:

(i) V3XT 2+ (i) €=*+3cosx (i) log, (logx)

V2X% +4
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T

() =M < y:\/3X+2+ﬁ: (3x+2)2 + (2% +4) 23
X"+

e Y T 278 o 9ef) arafas gemst x>—§ o fou uftefa 21 safere

1 1
% - %(3x+ 22 % (Bx+2)+ (—%) 22 +4) 2 % (22 +4)

1 3
= % (3x+2) 2-(3) - (%) (2x% +4) 2. 4x

2X

3
© O 243x+2

3
(2x2 +4)2

g g} arfas e D—%éﬁ%ﬂztrﬁwﬁm%

(i) WM eAfsm fF y=e"*+3cos x| @ [-11-{0} % Y& fog & fau
Renfoa 21 gHferg

W e 9 rygig( L)
dx dx L 1—x2)
2 d 3
=e* X-[Zsecx— secx) -
dX( ) Nu'e
= 2secx (secx tanx) € X — 3
1-x°
2 sec? x 3
= 2SeC” Xtanxe e —
NG

F S foh UeH ed R SToehals! ohad [-11-{0} 4 & 7 8, Hifw

cos' x ok 3aehersl &1 A et (—1, 1) ¥ ® IR e W@d 0 qiwfia
T R
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(i) = i By =log, (log x) = % (3R TR * T B

IS ardfas G@nsi x > 19 U we aReitd ¢ shfen

dy 1 d
-2 = ———(log (logx
& - Tog dx( g (logx))
1 1 d
_ - = .=
~ log7 logx dx(OgX)
1t
~ xlog7logx

JETEI0T 45 x o 9ue fefafed o1 sesas swifa:

. L . L sinx 2
(i) cos?(sinx) (i) tan (1+cosxj (@iii) sin (1+4Xj
&
(i) =M <y fF f(X) = cos (sin X) 81 &AM DS foh o o weft arcafesh
et o fau ufafa €1 & 3@ fefafas =0 7 foag g 2

f(x) = cos™ (sin x)

_ cosl[cos(g_xﬂ

T
=——X
2
1d: f/(x) =— 1%
(i) == <ffsm f& f(x) = tan? (1f20);xj 2l v dfNu R 98 wed S gl

aredfas gemstt o fou affyd € foeh faw cosx#— 1, @1efq noh gaEd
faom ot & eifafted o= @t arafas genst & fau 9 3@ wed &
frefefad whR @ qH: =e Y Fehd €

f(x):tanl( sinx j

1+ cosx

(3] ——

20082 X
2
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e <ifSe foh &9 e qen & d COS( jﬁww Hifeh T8 YA oh TR

T =1 e f/(X) = % 2l

2X+1

M &ifse 6 f(x) =sin? (
1+ 4

j‘%l T HeH &1 Wid I % % fou g 39

X+1
T XTI T FE I STERIHT § o fon 1<1 <1%|aa‘r% 12 4X1ﬁ6r
CERUNES sﬂmgﬁwusﬂxaﬁaﬁm%ﬁﬂ%m <1awhé

st XWWZX*1S1+4X%I%TIW2S2—1X+2X YR ot foa g &,

S weft x o foIw g 21 314 wer Yde ardfas 9@ & o aftwfid 21 o1e
2= tan 0 W R T8 He FEfefEd YR 9 qA: for@n s denar 2:

) _2X+1:|
f(x) = sint
9 | 1+ 4%

_sin’l_ 22 }
T 1+ (2)

= sin

L[ 2tan6 }
| 1+ tan®0
=sin~![sin 20] =20 = 2 tan~* (2

1 d
) = 20— %
®) 1+(2")2 dX( )

+(2%)log2

14X

_ 2*"*log2
T+
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SEETUT 46 AR W 0<x < fAw f(X) = (sinx)sn*x @ df f(x) I i
o I8l We y = (sin X)I @t o aredfaes gemet o faw aftnfya @1 e
T W

logy =log (sin x)s"™ =sin x log (sin x)

1d

o7 ;d—i - % (sinx log (sinx)
— [ ; + 9 ii(gnx)
=cosxlog (sinx) +sinx. Snx dx
=cosx log (sin xX) + cos x
= (1 +log (sinx)) cosx

d .
o &y = y((1 + log (Sin X)) cosx) = (1 + log (sin ) ( SN X)*" cos X
SETETUT 47 UATcHe 3= aeh fau ﬂ%ﬂﬁ hifeTT, el

dx

t+} 1 a
y=a t, o x=(t+¥j 2l

o1 e e T 9 yaen x, 9o arafaes Se t- 0% forg g &) eee:

dy d{ .2 t{d( 1)
_— = — + —at'—|t+=].loga
dt dt(a t) al )

1
at t(l—tizj loga
dx { 1}“ d( 1)
at+-| —|t+-
dt t dt t

e

g,
!
|

dx
E;ﬁOWaﬁ:t;ﬁil%l Iqq: tx+ 1% fau
dy ”f(l 3l o

dy ¢ o \Te)leea a 'loga

&zm = 1 a-1 ( 1) = ( 1)31
T - 1 1-= alt+-
dt a[HJ e Tt
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JATEIUT 48 e®sX o HUET Sin? X ol ATehald hifsIu]|

7o T RTE BR U (X) = Snexaen v(9) = 31 7et g QU _ AU/ OX o o 3 oy

dv dv/dx

du _ dv _ _
& =2sinxcosx R & =e®*(—gnX) =—(sinx) eCOSX%|
du  2sinXcosx  2CosX

dv =~ —sinxe™* g™

3T 5 U¥ fafaer goaract

T & 1 F 11 9% UST Bl b1, X oF 9TYeT] Taeheld whifeld:

1.
3.

10.
11.

12.

13.

14.

(3¢ — 9x + 5)° 2. sin®*x + cos® x
(5X3005x2x 4. Sin_l(X \/;),OSXS 1.
cos1 X

2,—2<x<2
N2X+7

Cotl[\/1+sinx+\/1—sinx} .
J1+sinx —+/1-sinx |’

(log x)'os, x > 1

cos (acosx+bsinx), fF= 3= a @en b & fau

(Sin X — cos x) (snx-cosx, £<x<3—7t
4 4
X<+ + a + a3, fordt faq a>07em x>0 & faw

x84 (x=3)F, x>3%F fom

afx y =12 (1—cost), x= 10 (t—sin 1), —g<t<g a ;ﬂaﬁ )
X

ARy =simtx+sin? JJ_y2,—1<x<1® Fﬁ% T hifSu|

g —1<x<1% fau x 1+ y+y1+x=0 ? q fag *ifvw &
@___ 1
dx  (1+x)°
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15. =g fwedft ¢> 0% faw (x—a)2+ (y—bp2 =22 df fag =ifey fw
3
2

() |
, a3 b¥ was T feer Ti¥n 2

d%y
ax?
16. Al cosy=xcos(a+y), M cosa=+ 1, @ fag Hifsa f& %:w
X sina

17. aAEx=a(cost+tsint) 3R y=a(sint—tcost),dl 2—22/31?! EAlE

X
18. ARF(X) = | x P, dt wior shifste Tk £ 7(x) o1 @i & 3 39 9@ ot shifey
19. T A o fogid o FAm gr, g wifs f |t om quis n & feg

9 (5 = 1
dx

20. sin(A+B)=sinAcosB + cosA sin B &1 3T & U Ta&he 1 cosines
o fou = g3 9@ &)

21. N U UQ e &l A €, S yos {65 W Fad e fhq ohaa & fageni =
HAIHTE | 2?2 T W HT AT oft adqensy)

f(x) g(x¥ h(x) g f'(x) g'(®) h(x
22. 9fg y=| | m n |ga fag wifve fF d—yz I m n
a b c X a b c
23, AR y= gaoos’x, —1<x< 1, IWisq R
2 dZY_ dy o, _
(1 x)y X a’y=0

HRTIT
¢ T Srdfas GHE e o9 Wid o fhdt g W gad g € Al su fag
W e i EH, SH f6g W e o WM ok SR gl @l
& T el % A, S, TR 3R 9N Gad e €, et It f e
gEad ®er B,
(f £ g) (X) = f(X) £ g(x) T Bar 2|
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(f.g) (x) =f(x) . g(x) Haa = 2l

f f(X) . i
(EJ(X)ZE (STl g(x) # 0) T &l 2

Geeh STAeheTE hel Gdd el € fohq sHeh faeim o =&l 2l
SEA-FT0 el o GASH 1 ke H o [T Th M g1 9k

f=vou, t=u(x) R af %HW %Eh‘r affeqed € i
X

o oot
dx dt dx
D A raehers (TR widl ®) Frefatad €

9 (sintx) =1 9 (costx)=—=L
dx 1-x dx 1- x?
d -1 1 d -1 -1
—(tan™'x) = —(cot™x) =
dx( d 1+ X2 dx( ) 1+ x2
9 (sectx) = 9 (cosectx)= — =%
dx xyx2-1 dx x\x% -1
d d 1
(X)X el -
dx(e )=e dx( %) X

TR STaehe, f(X) = [u (X)]'® o €9 o HeHl o STdhcld i oh o
Teh G dehrish 81 39 eheieh oh 7yl BN ok fery stevEes € R ()
4 u(x) <Al Bl HCHe B

It &1 gHA: A f:[a, b] > R dA [a, b] § Had qen @A (a, b)
e 81, aen f(a) =f(b) & @ (a, b) H TH UH cH A © e
fer £/(c) = 0.

WEHE YHA: 9iS f: [a, b] — R 3ia0d [a, b] § ¥ad den @ (a, b)
e B dl A (a, b) § Th TH ¢ 1 3tk € foer fow

f(b) - f(a)

1= b-a

—_— % —
L4



