12081CHOS

s

Alded dAT TAheA-T=dr

(Continuity and Differentiability)

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

5.1 9fHeT (Introduction)

Tg A AARId: FHel 11 H UG T Holl oh STahold [iedisii ibia i i)

(differentiation) =T ShHITA 2led Fo Miv=a aguRE werl
s SrRvfEdE werl @1 feshed & W@ g 2l
3 g W €W 9racd (Contlnulty) EEETRIRD
(differentiability) e 3?35 Wﬁ%" qadi & q%c_orq\ﬂf
HheqA e HI YA ®ON FEl 79 Yiaam emHdE
(inverse trigonometric) wel 1 THe HITT ft @
¥ T FD T TER & Fe B T @ 2,

(exponential) 3R F@T‘ﬂﬁﬂ'ﬂ (logarithmic) et
ed 21 7 ol 5N BH STeehel i TR T 1
BIA1 81 3Tdehel T (differential calculus) o HILTH 9 84

S &Y W GETE (obvious) B Tl 1 Tued €1 P v e

9 Uishan, ¥ B9 39 faw@ &1 F5 SMURYd (qA) THA
(theorems) <h1 H@|

5.2 "id™ (Continuity)

Sir Issac Newton
(1642-1727)

Wﬁwaﬂww(aﬁa)mlﬁ$ N
fau, g9 I =sg &l A SHuEes SS9 _
YR F Bl FEfefad wed W faem St v
I, afkx<0 2

f(x)—{2 x>0 — don
Ig Fo add H arkfash W@ (real line) o X'« > X
T fag W uRafd ¥ 3W e @ e 0
T 5.1 H <uiE T g HE s 39 eerd 9 Y
frepd freptet Terdl & fiF v =0 stfafter, x-314 TR 5.1
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AT a4 keI 161

o 37 Gfehe fagatl o fau e o |7 71 x =0 ! SEHL Th TR 6 FH9
(T gHH) B 0 o Gfiehe arEff @ik o fage, tefq — 0.1, - 0.01, - 0.001, THR
o fogefl, T e &1 WM 1 ® @1 0 % Giehe < @R o fagen, steiq 0.1, 0.01,
0.001, bR o fagefl W werd &1 4 2 &1 o1 3R 3¢ e w1 Gt (limits) w1 ST
1 T ek, B9 e Wehd © T x = 0 W He £ o a0 9o S 9el shi WA el
| e 2 B fogy ®9 9 ol qen T us &) W@ §HE / Ot (coincident) 7T R
T 9% 0 @A § R x= 0 R Hed &1 HE aN¢ U F HE & U 2 (IR 7))
e wifaT foF 39 @ i 89 AR Teh T (inonestroke),ﬂﬂhwﬁﬁ
TS i Hde W o1 391U, &1 ©iw 9hd| arad o, &6 shetd i SSH ohi STEvdehd
9 Tl ¥ W9 vH YA W Ol @R o R U8 UH S0 § Wl oM
x =0 Fad (continuous) & 21

37d e T T Hed W fo=ar #ifs;

1, afs x#0
8

Ig oM off gk fag W uRenfra 2l %
x=0T <Al &Y, o4 e <4 ey i G 1 o
e 81 fehd =0 TR el 1 WM 2 ®, S ad
3R 27 qeg ot el o IWARTS °H % e ©0.2) =t
lo

v

qﬁ%l <
TH: B I A B TR e o e W e

ol e SO BW &l WY Wehd B 98 Th

wm%ﬁﬂﬁfomwaﬁ?rﬁ%l s
el ®9 9 (nalvely)ﬂﬁm%ﬁ

Tk R fog W *IE BoM Gad €, 9 39 {95 o $E@-T (around ) ®eH % @

F Y FFS H1 Gag § Ford 33T ol @9 Hehd 21 39 o1d ki g4 T W H,

Fomaed (precisely), FEAfeiEd R & oo &Y Fhd 2:

uftarer 1 9H i foh f arafos Semst o fhdl Suaesa o 9Rwifia us arafas
e € IR A lifT R £ o Wid W o Tk g B qd £ g ¢ W Haa ®, A

lim £ (x) = £(c) 2

forgd ®9 | A% x = ¢ W ¢ 91 HT G, T q&T HI HAT G el o A B
It Afede (existence) & 3R 3 G Th O o e &, @l x = ¢ W £ Fad Heolal
21 T IS R AR 1 = ¢ W a1 95 dor ¢ g R HEG O €, 9 37k SHATS
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162 TTfurd

M 1 BH x = ¢ W %o i HH Hed 81 38 YR &H Fided i TRAT i TH 34
YR § o o4 L Gehd ©, S0 To6 A= T T R

Th B x = ¢ W Hqd ¢, AE o x = ¢ W ARG & 3R 4 x = ¢ | e
T HA x = ¢ T Hed H1 HH o a2 9 x = ¢ T Held Had 78l 2 o 89 Hed
& 7 ¢ W f o/%dd (discontinuous) & AU ¢ %l £ 1 Tk Ided %1 95 (point of
discontinuity ) ed |

FATEI0T 1 x =1 W ®eM f(x) = 2x + 3% W I g SIS

T UBel U8 oA ST TR e, x= 1 W IRfd 7 31X 39 99 5§ 319 Fer
F x=1 W G T w2 W ® e

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

- lim £ (x)=5= (1)
AU x = | Wf Had 2
SETETOT 2 WirAC foh o W f(x) = 2% x = 0 T Haa 22

o oM ST o6 9em f9g v = 0 W e IRefid € SR @Rt " 0?1 o
x=0 T o & o feed 81 waedd

lim f (x) = 1in(1)x2 =0>=0

T THR }Ci_)ﬂéf(x)=0=f(0)

1 x=0W f Gdaqa 2

SEEIUT 3 x=0 W ®eM f(x) = | x| Fad W fo=r Fifsm)
Fel QR g

—x, Ik x<0
FO=7 aft x>0

Tl x = 0 R Hed GRAa ® 3R f(0) =021 fagx =0 £ = o1d ver =i Fr

111101 f(x)= lirg (=x)=0 g
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TiacT qAl SRl 163

T YRR O W1 ST U&7 1 HET o forg
lim+x:0%|

lim f(x) =
x—0" x—0

T YT x =0 T a1C 9& 1 T, 370 987 1 G qe Her 1 °H Hawd 21 oA
x=0W f gad 2l
IETETUT 4 TR ff wem
~ x*+3, AR x#0
fo = 1, Jfg x=0
x =0T Fqd & 2l
T T x =0 W e GRAMG 8 SR x = 0 W 396 91 1 B S« x # 0, 99 el
Jgud 21 gHfery
}Ef(x):liné(x3+3)=o3+3=3
Fifeh x=0 W £ I G, £(0) o IR &l €, TAAY x = 0 W el Fad &l
21 80 e ot ghfyea o Tehd € foh 59 wo o forg ardided 1 g sheet x = 02|

SarEtor 5 39 fagei @t S #ifey 9 W 3R WweM (Constant function)
f(x) = k Faa 2l

To I8 Tor |t ardfas emst o foru uRiefia € ol fedt off ardfas g &
foTu s9e1 WA k7| HH ST TR o T ardfos g@em ),

1imf(x) = 1imk=k

<Jfeh foRel aTEfash W@ ¢ & AU f(o) =k = 1M f(x) T zufee wemf v
St SN o fau gad e

IR0 6 Tag Hifvu fF ardfas gemneti o fau d@mes we (Identity function )
f(x) = x, Y odfaeh HEA o faw Had €l

T Tl U8 Ho Yok fag W uRWifid © SR yde ardfaes 9@ oo fag
f(c)=c%|

B ID I lim f(x) = limx=c
xX—c X—c
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164 TTfurd

39 THR, }Cgﬂx):c:ﬂc)aﬁisqmagwqféﬁméwwﬂﬁg&ﬁmw%l

T d o8 W fFEt wem & Aiae 1 IRfod w3 o a1% o/ g9 39 gier
T TR T9R (extension) Thieh fREl ol oh, STk Wid H, 9ided W fo=m i)

TFWTET 2 U ardfeeh e £ Hed el € IS 98 £ o Wid o Yol fag W Had ¢
70 TR 1§ (IR ¥ GHgH F1 SEvIhdl 81 WM Wl o £ Tk Tl e B,
S Hed e (closed interval) [a, b]H URHA €, @ £ o Had 8H o folq 3Tewaeh

ERCET [a,b]aﬁmﬁg\?:ﬁ (end points) a3l bﬂ'\%ﬁ?ﬂﬁw‘ﬂ%ﬁ@ﬂﬂ?ﬁﬁl
f o o fog o R Eae & e ® T

XIL“} f(X)=f(a)
AR f 1 bR Wae w1 7 g fw
lim f(x)=£(b)

T&I1 RIS lim £ (x) 720 lirgf(x)aﬂaﬁ'ﬁaﬁqﬁ%l%ﬂﬁWQEW,

x—a

A f paa T fag W ofenfie €, @ o 39 fig W Haa e 2, i Ak f o
Hid Twel (q9EEE) €, A f Teh Hdad wed gl 2l

SEETOT 7 A f(x) = | x | G GRANI o Th Fad Bed 872

‘ —x, IR x<0
gﬂfﬁ%ﬂﬂ@mm%ﬁf@):{x'qﬁ 50
I 3 W BH A © 1% x=0 W f Fad &l
M ST T ¢ Tk aTEdfaes & 368 YR € T ¢ <0 213Wu £(c)=—c

e & lim f(x) = lim (-x) =~c (Fi?)

<t lim f (x) = f(c), TH(AT_f A FOMHER (e Hegst & fau gad 2l
IE T ST o ¢ Tk aTdfees @ 368 YRR ® T o> 0 ®13W@W £(c) = ¢

ESIPE }Ci_)Hlf(x) - 11;13 x=c ()
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TiacT qAl sTEheIa 165

FAfH lim f(x) = f(c), 3TAC f Tl wrfio areafors wenst & faq d@qd 2
ek £ weft fogell | wad 7, o7 98 Th Tad we o

SETETUT 8 WM f(x) =2 + 12— | & Tiad W fo=m sifaw)

T WA f Y% odes W@l ¢ o Ty qRefid § SR ¢ W OSEel ue
F+cr— 1281 81 98 o S d ® T

lim f(x) = lim (x> + x> =)=’ +* —1

d: lim f(x) = f(c) § T Yo amafeds wem & forg f g 81 goe o
g T f T Fad wer g

IETEITT 9f(x):l,x¢0‘g’l'{'[ IR %o f o diad W faer i)
X
7o fRel T YRE® ( Non-zero) IRl H&AT ¢ i FHAREd BT

11
a lim f (%) =lim —=—

x—c x=c X C

'\ClT%TE:T,??[%C;tO,Wf(C)=% 21 30 TR lim £ (x) = f(c) R safery £ oo
Tid o Y% oY W Tad B1 TH YR £ Tk Gad o g
TH 39 STIE hl 14, 377d (infinity) T Hehed T (concept) =l g o fag,

wﬁ%l%ﬂsﬂaﬁmwf(x):i«‘ﬂﬁ?ﬁﬂﬁx:Oéﬁﬁmnﬁmmﬁ%l

THoh faTU 89 0 oF Gfehe i arxiidesh TSt o U %o o Ol 1 318ad i
aﬁwﬁagﬁaaﬂwﬂw%n Afaria: (essentially)%‘?x=0q'{fa5?{lﬁ'q%13ﬁ
|1 Jd FE T TAE H S| THHR Y D GRofag I B (SR 5.1)

RO 5.1
X 1 0.3 0.2 0.1=10" 0.01=102( 0.001 =103 10™
fx)| 1] 3.333...] 5 10 100 = 10? 1000=10° 10"

T 2@ § o S-S x T SR W 0 o Fehe SE Bl © £ (x) 1 A IAUW
a1t S © gl ST 81 39 o1 %1 Ueh 379 YohR 9 off ook fehal S Hehell €, S14:
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166 TTford

Th ¥ aidfdeh S hi 0 o Td e FAHL, f(x) o AF & fhet off 98a wen
Y aAfues fman ST godl 21 Uil § 39 ad 1 wH fEfaiEd YR 9 foed @ fw

lim f(x)=+ o0
x—0"

(SEH! 39 WehR UGI ST 8: 0 W, £(x) o <0 U& 1 oA EIH1 3Fd ) | T8 W
T o A1 TR € Toh + oo Teh AT W@ &l € 3R WA 0 W £k ¢ Uey
i o1 s T © (ardfass gemsti o ®9 H)|

T YRR W 0 W £ o a1d & I HH A w1 ST Wehal @1 FeAfeiEd wnoi 9
@d: T 2

WRUT 5.2
X -1 -03 -02 — 10! - 102 - 107 O
fx)| -1 —=3.333..f -5 - 10 — 107 - 10° — 10"
9RO 5.2 § 79 et e © R T

SHUcHeh aidfash & i 0 o 3Tcdd e
TR, f(x) S AF HI fhet o w_d den |
%Y fora ST Gkl 1 Ydiehicqss &9 9 &9
lim f(x)=—co forad &

(SR 39 o @l STl 8: 0 R f(x) o g
98 1 S HOTHS 374 21) T8 89 39 91
T o 1 T8 B T — oo Ueh aTE(aeh HEAl
& © A 0 W £ o ad & HT HH
e 7€t © (omeaferh HES o w9 H) |
TR 5.3 1 3TeI@ ITYS AL Tl S
g 2|

saET 10 fefafed ®o@ & 9idg W four wifsu:

Xx+2, afkx<1
S0 = x—2, afex>1

&1 o f e W@l o Yels fag W gRfia 2l

TIM1AR c< 1, df(c) =c+2 71 T8 TR lim f(x)=limx+2=c+2%I

X—C X—cC
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TiacT qA SRl 167

;| 9 %y geft gRdfas gemst W f wad 2 Y
FIM2 ae> 1, f(c)=c—2 %l

AT lim f () =lim (r=2) = c =2 =f () I
Iqua 4 |eft fagei W Sl x> 1€, £ gad 2

TIM3AR ¢ =1, x= 1T f & a1¢ 9 T G,
S

1,3)

lim f(x)=lim (x+2)=1+2=3 T
x—1 x—l

x=1W f % T g FT Hw, MG Y’
lim /()= lim (x=2)=1-2=~1
39 Hfth x= 1 R £ o §1¢ qe1 S 9 shi GEd GOt (coincident) & €, o1@:

x=1Wf Fad 7 81 3@ WHR [ ok ided T fag oheet W x = 1 €1 39 o
T TG AH 5.4 § @A T T

arE ol 11 Frefafad veR 9 9Refid wed £ o T (S siae feigasti o6l 9 Shifsie
x+2, g x<1

fey =1 0,3 x=1
Xx—2, Ik x>1

Tl dod! SSTE0T AT @E el off B0 IEd € Yedeh aRdfaeh e x# 1 ok folt £ e
Bl x=1% foIq £ o o1 wer 1 Hi, lim f (x)= 1ir{1_(x+2)=1+2=3%|
x=17% fou 7 o < et T i, lim f (x)= li_>r{1_(x—2)=1—2=—1%|

b x=1TR £ % a1¢ qo ¢ 9&7 h1 G FoOrd @ €, o x= 1 W £ Faa

&l B 39 YR £ o 3T@iacd w1 g ohael Wl x=1 B T o whi T 3Tehid
5.5 | swian @ R

sarEtor 12 fafafed $om o 9idg ) fa=r sifea:

Xx+23fc x<0

f) = {—x+2, g x>0
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T M N foh fommd= el 0 () 6 Y

Il 311 To ardfash Senst o fore aftenfia a,3)
21 TRUTSHER 39 oM %1 9id

D,uUD,? W& D, = {xe R:x<0} 3

D, ={xe R:x>0}3

M1 A ce D, A limf(x)=lim (x + 2) =
X—C X—C

c+2=f(c)¥ 3@ D, ® fH@ 2

23R c e D, A lim f(x)=lim (-x+2) = Y
—c+2=f(c)€ MWD, ¥ W [T T

Hifer £ 394 WIq o gEe fagali W Had €
f5d &n frepd frehrend ® 5 £ U dad wed 21
TH e w1 R SR 5.6 9 @i T 1 e
ifeTe foh 39 %o o oo i ©ied o fag g
e HI HES HT Hde T IS el 7, fohg 7
1 oheret S Tagatl W T gl 8 S8l W wer
gRefiE & 2

sarEor 13 fefafad wer o 9ida W fa=r

SHITSTT; \#
x, IR x>0 T 5.6
f& = x?, afgx<0
T T, IS HAT Yok ardfoeh T F Y

fore afenfird 21 39 o 1 SO AFTS5T (24 o

F fo 21 39 e & A ¥ TR e

Al ® T el o UId o erdfaeh W@ o diF AR .
SR (disjoint) 39 W=l H fehE F (L1)« i

foran e 9= fomn o X'e— 5 X
D ={xe R:x<0},D,= {0} qen l
YI
D, = {xe R:x>0}3 sy
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AT qA STFhIA 169

UM 1D, % e off fig | f(x) =2 % IR 78 wera ¥ <@ 1 ¥t & & D A
f @ g (3R 2 fEn)
FIM2D, % e off g | f(x) =x ¥ 3R ¥ Wa@ @ <@ 1 war € & D,
f Fad ?1 (ST 6 3fEn)
I3 316 BH x = 0 T %o o fageluol id €1 0 o Ty ®er &1 9H1 £(0) =0 B
0 W f o 91T q&T i G

Jim /(0= lim x*=0" =0% qen
0 W /o T T hI G
li 10 iy =08
I1a: 1ir%f(x)=0:f(0)a:|?nzaomfw%lmaﬁwgwﬁfmmés
Tk fog W Gad 21 3Fd: £ Uk Fad Ho @
IETET0T 14 TMEY foh Yoieh gUs el Had il ©l

T TR HISY T HIE Her p, Th 8IS %o Bl € A€ o8 ohdl Wiehd W& n
aﬁmp(x):a0+a]x+...+anx” Wﬁmﬁﬁ@,aﬁaie R Aen an;tO%l RG]
T8 To TS ardfdsh Gl o fore uReifd 21 feRdt ffvea arafas e oo fou
T 3w ¥ &

lim p(x)= p(©)
T AR §RT ¢ R p ad €1 Gk ¢ I o Safasw gen € safan p e

ff aredfess @ & foy Hqd w, v
Solq p TF Hed Fo 2
SEETOT 15 f(x) = [x] ER GRAITE ©.3) T e
HETH Ulfeh thetd oF STHIAe oh T eyt
HETH qUlieh %1 Fehe shicl x Y YA
' ~4,0) (-2,0) (-1,0)|]O 30 (5.0

FH A 3ITF T ¢ 40 ©.=1)

. —o +(0,-2)
&ol Tel di 89 I8 <@ § foh £ g —o  1(0,-3)
aredtersh HErsl o fow uRerta 2|
9 HeM HI A STHfd 5.8 H Y'
fe@mn T 1 3TeRfa 5.8
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170 TTford

Tei@ | T el el ® TR Uew Werd x o @ft quiies | o fore ergaa @1 A gw
IEAA F o 1 a7 A R

M 1 HH AT o ¢ U el ardfess @E ©, S e ot quifer o axer 7' R
AeE § TE T € o o e &1 weft arsafas wenet & fau Ky gu wem 6
T [cl; ¥, ST lim £ () =lim [x]=[c] T F f(c) =[] ¥: T oM, 37 T
arfas Gemel o fau dad €, s quie e 2l
a9 2 9H AT foh ¢ T quiier ?1 S1qud g9 U U qAiwd: S adafas @@
r>0 9w HT Ghd © S TR [c—r]l=c—1Sdaf® [c+r]:c%|
el o w9 H, g5t A1Y 98 g foh
lirllf(x):c—lﬂm 1i_)rqf(x)=c

<fer Tt ot quiier ¢ & for 3 diamd gaE T B Gt €, o1 Y9 e x qeft
quies HH o fou ergad B
5.2.1 @ad Wt @7 steErfurg (Algebra of continuous functions)
fusell e o, W F1 Feheddl THSH oF ST, THA WIS o SSHUM & D
ST foran ol STEUd: 379 9 Tad Werl o SIS o1 ff o ST S| <fh
frdt fog WM & wed & Wad YUY ¥ 39 g W wed & 9 gN

fuif g €, e1aud g8 qheTd @ R W dmet & ggva & Fel off sieha uftom
T STU&T A

THT 1 HH S 5 £ qe g < UW ot %o €, S U ardiaesh §edl ¢ o fau
Tad €1
(1) f+g,x=cW Fad &
2) f—g,x:ctRF"d?f%
3) f.g,x=ct|'{q'd?f%
) [ij,xzcﬂﬂ?lﬂ% SEIED g(c);tO%l)
g
Ul 80 65 x = ¢ W (f+ g) & Wided I Sig L 81 89 <@ © T

lim(f +g)(x) = lim[£()+ ()] (f + g F TR 7)

= lim f (x) +lim g (x) (FreT o YEF g
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AT qA s 171

=f(c) + g(c) (i f oM g Had weH ©)
= (f+9 (o) (f + g T TRETE 5R)
m:,f+g9ﬁx:caﬁmﬂ?|ﬁ%|
TG | o 99 A kT SYuf s % gEE © SR ueskl & fau ey 2 s
fez T 2
feauit
(i) ST Y9I % 9F (3) ® TH R M o fow, AR f uH TR wed
f(x) =A@, & A, B =X ardfass q@M €, @ (AL g) () =A. g (x) €W
IR ®er (L. g) ot T Had Wor ¢ T w9, A A=—1, @ £ ok
Hiaed § — f 1 Hide SAafted Bl 2l
(i) SUF THF F 9N (4) B TH R M F fow, AR f wH TR Hed
A
g(x)

A .
f=A &(x): mwﬁmﬁawg%ﬂw%w@m%,aﬁ
g

g(x)¢0%|ﬁ@ﬂw@,g¢mﬁémwmﬁﬁﬁé|

S T YHA o STERT gRI 3T Hdad ol i Sl ST Hehdl €1 ST 98
e & o off geran fHerdt € o % o Haa @ =1 72| Fefatad seeet §
g A1 TIL HI TS 2
IEETOT 16 g wifST T g aiE" wer Had g

T TR HITSY T gAw IRET wer [ Frefafad w9 %1 8 e

f(x)=%, () %0

W&l p 3R ¢ TEIR Werd &1 f BT Ui, 7 g Hl DR W ¢ Y= T, 99
IrEdfaes GEATd €1 <k TgUR e Had g € (ST 14) , IS UG 1 ok A (4)
SN f T Had ®ed 2l

FETETT 17 sine Beld o 9idd W fa=m swifam)
7ol 39 W faar & & fou g9 fefafed aodi &1 99 &9 7

limsinx=0
x—0
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T T qeAl 1 e g o T foRan €, fReg sine e % STei@ I I &
fiehe 3@ FX A 927 e (intuitively) ¥ T 81 ST 2l

a9 AT & £(x) = sin x G aTEdftees SEmst o fog aitfia 81 o= it fw
CWWW%Ix=c+h@ﬁﬂ,ﬁx%cﬁ%ﬂiﬁﬁ%ﬁh%03’ﬂm

lim f(x) — limsinx

X—cC X—cC
— limsin(c + h)
h—0
— lim[sinccosh+ cosc sin /]
h—0
— lim [sinccos h]+ lim [cos ¢ sin /]
h—0 h—0

=sinc+ 0 =sinc=f(c)

T TR lim f(x) = f(c) 3: f T Had ®ed 2l
fewuit 36t YR cosine Wl o Gidcd i Wl GHIUG fRAT S TRl B

FEET0T 18 ToHg HINT % £(x) = tan x TF Fad o &

el T ga wer f(x) =tanx = Sir;x 21 78 o $1 Gt gl GEmst o ferg
X

CO

it %,Glﬁcosxio,?ﬁ%‘lﬁ[x;t@nﬂ)g 1 T areft o fome € o sine iR

cosine He, Tdd el &1 THAT tan HeH, 31 A1 HeHl HT IR B o I, x
& 31 9t Al o fou Had © f59 % fau gz aftfia 2

el o HASH (composition) H HeTHd, Had Herl i SHoER Teh U q27 2|
TRl SIS o6 afg £ 3R g T arafas wed ®, @
(fog (x)=r(gx)
uRefir ©, Ste eft g b1 URER £ o Uid 1 U SuHTEEd Bl €| Fefataa v
(o fa oherel o), W (composite) WEHl o Hided i R el 2

UHE 2 HH NS T £ SR g 39 YR o q1 arEdesh W (real valued) wer @
& cm (fog)qﬁﬂTFqH%I?lﬁ( cW gdA g(c) W f Had B, @ ¢ ™ (fo g) Had
BT 2l

frefafead sl o 39 989 =1 W= fRa T R
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IETETOT 19 WM & £(x) = sin (x2) G IRATE Fer, Th Had ®ed 2l

zo Yo wifve f foem wom yae arafas 9@ o fou gReifia 81 %o
f W, gTA h < el o WASH (g o k) ®Y H HEN W Fehdl ®, Wl g (x) = sin x
A/ (x) = > B1 S g R 4 <A &1 Had e €, Safere wie 2 g Fg ek ke
S "Wkl €, ToF f T Had e @

FATETOT 20 MY T £(x) =11 —x + | x| | §TT GRACTG B f, ST x U dArEdiash &
2, TF Had wed

zor |eft arafas GEmsti x ok faw ¢ F o g(0) =1 —x+ x| T A HT A (x) = x| EQ
qRenfid Sifsal ad,

(hog) (x)=h(gx)
=h(l-x+lxl)
=l1-x+Ixll=f(x)

IR0 7 H BH 2@ g ¢ Tk h U Had wo 2| S YN U §gs el SR T
HIYIh el 1 A BH oF SR g Tk Tad ®eid g1 o7d: ] Fad Hel 1 G ho
EH o HROT £ W TH Had e Bl

1. fog #ifNT fF ®eM f(x)=5x-3,x=0,x=-3dq x=5W Fad 2|
2. x=3W HeH f(x)=2x>— 1 & Hiad ! S I
3. frefafaa wel o diae &t Sie Sifad:

(@ f)=x-5 (b) fx) = VX #ES

x=5

x* =25
© f»= 775

4. WWWW f(x):x”,x:n,ﬂﬂﬁﬁ%,aﬁn@%{“ﬁél

X, g x<1
5, afx x>1

x=0,x=1,d x =2 T Had &7

, X # -5 (d fx)=Ilx->5I

5. FM f(X)={ R IR %o f
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£ |t iaeT o fagal ol T iy, St foR £ el wer o uRefid €

|x|+3, af€ x<-3
2x+3, A x<2
6. f(x)= 2x_3 A x> 7. f(x)={ -2x, € -3<x<3
- >
X=s X 6x+2, I x>3
[X| s X
= x#0 —, 4fg x<0
8. f(X)=1 x 9. f(X)=<[x|
0, ak x=0 -1, 3afg x>0
x+1 A€ x>1 x> -3, afg x<2
10. f(x)= 11. f(x)=
x? +1, 3 x<1 x> +1, AR x>2
x0 -1 3 x<1
12, f0=1
X2, I x>1
x+5 3 x<1
f(x)= [ ?
13. = f(x) {X—5, qu—blm‘ﬁ’mﬁ Feld, Tk Gad Ho &7
T f, o Wiaed W foEr ey, el £ fefetea g gk ©:
3 Ak 0<x<1 2%, 9 x<0
14. f(x)=14, 9 1< x<3 15. f(x)=40, 3§ 0<x<1
5, afs 3<x<10 4x, afg x>1
-2, afg x<-1
16. f(x)=42x, A =1<x<1
2, Ak x>1

17. a 3R bok 39 HA 1 @ HItT 57 foag

ax+1, 3Aafg x<3
f(x)=
bx+3, a< x>3

g IR wer x = 3 W Had 2
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19.

20.
21.

22.

23.

24.

25.

26.

iacT qA sk 175

Aok fE 7F o foag

f(X):{k(xz—Zx), g x<0

4X+1, g x>0

BRI GREIfid WM x = 0 W §ad 21 x= |1 T 39k Fidd W fo=m ifsu)
Wﬁg(x)zx—[x]mqﬁmﬁﬁWWWﬁgaﬁWW%Iaﬁ
[x] 39 HewH quish FEftd o3 &, S x & a0k a1 x T H B

FM f(x) =2 — sin x + 5 G GRAMI B x = 1 T Fad €2

frafafad el & gia R faar sifsa:

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

(¢) f(x)=sinx.cosx

cosine, cosecant, secant 3'<ﬁT cotangent%—c’ﬁf o g W fo=mr sifsu)
f o |eft srEiacadn o fageti i W i, el

X

sin x
f0=1x afg x<0
x+1 AR x>0

e =ifse fom wer f

X

0, I x=0
BRI GRAfG T Sad %
£ % T F e FAR, & f Frefated TR @ oRefE 3
f(X):{sinx—cosx, I x#0
-1, I x=0
YT 26 | 29 H k o HHI &I T HIWC Ak I8 Hed M foag T Had 8l

, 1
f(x)={x sin=, < x#0

k cos x i
) Zrﬁ{ Xi_

T
F(x)=4 2K 2 ‘g’r{rqﬁﬂTanWx=5 ™
3 It x=g
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27.

28.

29.

30.

31.
32.
33.
34.

5.3

Tfora

kx?, <2
f(x)={X A X< N

3, 3k x>2

k <
f(x)={”l' s e
cosx, AR x>
kx+1, af€ x<5 :
f(X)_{3x—5, I x>5 & YEIW
ad bk HFE 1 A IS ik
5, afg x<2

f(x)={ax+h, ¥ 2<x<10
21, g x 210

R aRefoa ®er T Had e Bl

T fF f£(x) = cos (x2) §RI TRHAT Fer Th Fad He 2l

TR o f(x) = | cos x| G URHAIG He Th Had ®e €l

Sifae foF <1 sin | x| TF Had w2l

f@) =lxl—lx+ 1150 9Rfod wem £ & qeft o & fagst =1 3
i)

. gt (Differentiability)

fooett wel | W T 92l Sl TR HISC| §HH Tk ardiae Bl o Tahars]
(Derivative) @1 frfafea R @ fenfia fw=n em

Eal

g

oM AT for £ Tk el ®er § 9 ¢ 39 Wid | fud wh 65 Bl c W f
sTaehersl fefafead gr 9 aiwfid 2
1imf(CJrh)—f(C)

h—0 h

g W 1 i B A ¢ W f o STFwa Hl f(c) A %(f(x))lc‘g’r{rw

FW 2

fx+h)—f(x)
h

£/ =lim
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SR IR o, St oft 39 i o SifEdcd €1, £ oh STesherst shi URHId e 2l

[ SIS H S () %(f(x))mwmﬁ%’ #R A y= (o g@%m v

EN Uhe id B TREl el 1 STEherS W A i WA i STEehel
(differentiation )ed &1 B9 ST “ x o WG f(x) o1 SFaeher HitoTT ( differentiate) ”
1 f T w2, e a1l g @ R () 9 i

Tesherst o sleHTioTd & ®9 A frefefaa femi = goifor foran s g 2:

1) (uwxv)y=u +V.

) (W) =u'v+u (e A PEwRA =)

’

@) (1) wv=w Sty 20 (e Foem)
v V2

T & T gRoft § o G (standard) Wel o STdehersll w1 gEl < R ©:

WHOT 5.3
f(x) x" sin x CoS X tan x
f(x) nx"-! cos X A0 S sec? x

e hft off B STaeRelst i URwTd oA € il ek g ot i @ R ¢ afs e
7 IR §/" 19 Wi ®9 9 U Sodl § 1 A1E UE 9E1 © a9 B2 U8

T fard TR 7 3R SEe S 9 A 1imwmwﬁac—omﬁ%,aﬁ

h—0

T FEd € fF W f semera T ¥ g el #, 79 Fed € fF o wia % feeh
f9g ¢ W wad fawmada €, afs @Ft @l lim f(C+h2—f(C) —_—

h—0~

lim w R (finite) 92N G99 B Wl ST [a, b] § TR

h—0"

HEAMI B, A o8 e [a, b] o Y 65 W feehera 21 S foh Fiqer & g
H et T o T i fogef o 9o bR TW FHHW: I qen o1d v ki A o ¥,
S foh IR & &Y, dfeh o e b IR e o <0 qel qel oTd qel o 3feshels € 2l
T UHR el U (a, b) H SATHOHIT FHead 2, A 98 AT (a, b) F IIH
fig W ke 2l
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TE 3 wed R fag o W s @, @ 39 fag W a9 gad ot 2
suufa Jfk 65 ¢ W f s1oshera T, om:

i L DS _

x—c X—c
fRgx#c o fou

@) - f(o) = LRZLO (g
X—C
waferg lim[ £ (x)— £(©)] = lim [M (x —c)}
x—c x—c xX—cC
7 lim [f(x)]-lIm[f(c)] = lim [M} dim[(x—0)]
x—c x—c¢ x—c xX—c x—c¢
=f).0=0

gl lim £(x) = f(c)

TH YR x=c W oA [ Had 2
IUUHT 1 YA A B Had el 2l
Tel eq oA e € foF Swie ®eud w1 faem (converse) T & €1 Fre=a € ew

@ Toh © T f(x) = x| g0 IRATA FelH Tk Had B 81 59 Held o a1d uey
W W R +E 9

o SO = f©O) _—h
h—0" h h

=-1

Jem [T ey HT FrEr
lim LOFM=FO _h_ s
h—0* h h
I 0 TR SR S e <1 v <k e W T € gt lim
1 3fficd el B 3 36 WhR 0 W f aeherid 7@l €| 31: £ Ueh Sfoehed her
& 2l

FO+-7O
h
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5.3.1 Wgad werl o aradkerst ( Differentials of composite functions)

T Wl oh STaehalsl oh S1EFIA i & Tsh 3R N TI= il AH oifeg fh
BH f 1 gl A ST w8d €, el
fx) =Q2x+1)
s fafy 71e @ for fgu= 994 & WA gR (2x + 1)} o1 WHING ohich WIe 9gU8 ot
1 TR A HE, SE A T R T R

a.. _4a 3
- f) = — [@x+1)]

- 4 8x° +12x> + 6x+1)
dx

= 24x% + 24x + 6
=6 2x+1)?
9, «H Jifse &
Sx)=(hog (x)
SRl g(x) = 2x + 1 T h(x) =x° € F AT 1= g(x) =2x+ 1.7 f(x) = h(t) = £

df dh drt
?FI?T:E =6(2x+1)2:3(2x+1)2.2=3t2.2:E'E
79 gad fafy &1 @19 78 ® 7F F9 YRR & oM, 99 (2x+ 1)1 o STl
e w4 39 Ay 50 W 7 S 21 swded uiest ¥ e i ' 9
ﬁwﬁ#@auﬂamméﬁﬁ Wﬁm (chain rule) FEd 2

THE 4 (e TrEw ) 7F <Y 6 £ e aredfash 9 wer ®, S de v 1 e

FH1 GASH T FAA f=v ou TH witsg TR t=ux) 3R, 3 %HW %Qﬁ:ﬁaﬂ
X
- df _av dt
& dx dr dx

T TH Y9I S STUR Big < € Juen M w1 fowr frefatad weer | T
S ekl B1 WA ASIC foh f Teh adteren HHE %o €, S A el w, v 3R w
TS €, 7y
f:(wou)ov%?Tﬁ{ t=u(x)qAn s:v(t)%?ﬁ
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% Sue oA o G SFeshors 1 AR €l o Ugw AR Ak werl o HaH
o foau sf@en f2m =1 v w1 gd 2l

JETETUT 21 f(x) = sin (x2) 1 STAheTs] A hiTeT)

Tl WM AU fF Ued ®ed | ol w1 GASH g1 ard H, I8 u(x) = 12 3R
v(t):sint%?ﬁ
fx) =W ou) (x) =vukx)) = v(x*) = sin x*
f=u(x)=x> T W &F e fH %=costﬁ9iﬂ §=2x3ﬁ'(?ﬁ"ﬁaﬂﬂﬁ?lc_°[’ﬂ
X
g1 ord: J@en fEw ga
£=ﬂ~£:cost.2x
dx dt dx
G Sifad R S x o Y& e i 1 Yee ¢ ST

—~— = cost-2x=2xcosx’
dx

faseua: g0 @Y ff 9@ 99 e 9ad © w9 A9 afvla ©,

. dy d .
=sin (x?) = —=—(sin x*
y (x?) It dx( )

d
=cos x* E(xz) = 2x cos x>

FETETOT 22 tan (2x + 3) 1 Adhersl A HIFST
T HA ANE R £(x) = tan (2x + 3), u(x) = 2x + 3 T v(f) = tan ¢ €|

(vou) (x) =v(ux) =v2x+3) =tan 2x + 3) = f(x)

. . d
T YRR £ 7 Her H FASH B AR = u(x) = 2x + 3.9 7:=sec2ta941
?:26%%%@%&3@% 31d: sg@an =9 g
X

g _dv di

=2sec’ (2x+3)
dx dt dx
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FETET0T 23 x o UL sin (cos (x2)) T e il

T WO f(x) = sin (cos (), wu, v AU w, T HEA HT FASH B TW THR
fx)=(wovou) (x), &l u(x) = 22, v(1) = cos ¢ T w(s) = sin s Bl 1= u(x) = x> AR

s:v(t):costT@ﬁT{?qQ'@ﬁ%f'm" 62—W=coss,%=—sintﬂm§=2x Sﬁ'{ﬁﬂ‘lﬁ
\) X

1, x o G ardfass A o foru st 2

31d: @ W o ARSI g

df dw ds dt ) .
o = s d de (cos 5) (=sin#) (2x) = — 2x sin x? cos (cos x?)
Taehreaa:
y = sin (cos x?)
dy d , , d 2
zgfeTy o d sin (cos x*) = cos (cos x°) It (cos x?)

= cos (cos x?) (- sin x?) % (x?)

= — sin x% cos (cos x?) (2x)

= — 2x sin x? cos (cos x?)

Y 1 ¥ 8 H x o "y fHAfARad ®erl o1 2Tdsheld Shifeld:

1. sin (x*+5) 2. cos (sin x) 3. sin (ax + b)

sin (ax +b)
5 cos (cx+d)

7. 24Jcot(x?) 8. cos(v/x)
9. fag HIfT fF ®eM f(x) =lx— 1, xe R, x= 1 W Feehierd &l 2l

10. Tog =wifST fok weam quies wed f(x) =[x],0<x<3,x=1dqMx =2
fehfera 7Tt 2

6. cos x* . sin® (x°)

4. sec (tan (\/; )
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5.3.2 3 FeHl o ardahersT (Derivatives of Implicit Functions)

e TH BH y=f(x) % ®Y o fafGY el 1 The Hd ® ¢ W T8 AEIR
et 2 for worl = Tea 36 w9 § oFa foran ST 3o, x 3R y & o Frefatea
qaui § § T W fovm 9 9 fa=r s

x—y-m=0

x+sinxy—y=0

Bl 9N W, BH y o I TR H Tehd € SR GeY Wl y=x-7h &Y W fo@
Tohd &1 U 90 H, UH T o @ 5 e y Rl WA HE T HE AEE qlHT B
fh oft g9 o © forell oft g9 ) y w1 x W A o SR A i EeE e B e x
3R y o die 1 Foel 36 YhR e (oha1 T Bl foh 39 y b foly Wl i S
B 3R y=f(x)%h ®9 ¥ fora <1 Toh, a1 89 F8d & T yhl xoh T (explicit ) Fer
o ®U § o TRAl TN 1 SUdR SW ey W, €9 ed € Tyl xoh STET
(implicity) e o &9 § = fehan T B

d
IEEI0T24 AR x—y=ndl d—zSﬂ'd Hifu

T U fafy 72 2 fF 80 y o fou e wieh Swded Hau ) e wer fad wen

y=x-m=
d

e D
dx

Taereud: 3@ 9a¥ HTx, o GrUe] WY STgshed HH |

d . _dn
o VT

mﬁﬁqﬁf—;maﬁ%ﬁxéaﬂﬁa@amnmawmwuw

d d
E(X)_E(y) =0

e aed ©
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SETE0T 25 AT y + siny =cos x j_yam hITSIT
X

Tol 89 39 HaY 1 Y afaehers Sy 2l

dy d . d
—+—(siny) = —(cosx
dx dx( ») dx( )
sj@en fEm &1 T FE W
d
—y+cosy-2=—sinx
dx dx
7oy frefafea aiom firerd 2,
Q _sinx
dc l4cosy
STl y2Qu+ 1w

5.3.3 Qfaeiry GreptoTfidta werl & afdaherst (Derivativesof | nverse Trigonometric
Functions)

B ;oM e € fon et Seriviidia wer Had i 8, g 9 58 g e
FHN| 376 TH A Tl oh STFhRCTSl i A1 I o U g@en a9 &1 J= H|

JETELUT 26 f(x) = sin”! x T TS A0 ST I8 HE dlfee fh @t
sifeea 7

%?fﬂ'ﬁ?ﬁ'ﬁrl'qﬁv‘y=f(x):sin*'x%ﬁx=siny
T U T x oF WYET STk h W

1 dy
=cosy —/—
dx

dy 1 1
= — = =
dx  cosy cos(sin”' x)

w2 T o 78 el cos y £ 0 o fere wRenfi 7, areff, sin x 2 _ggam

x#z-1,1,3qq xe (-1, 1)
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79 IR i F Ahth S 8q 8§ EfafEgd SeeR Hiviel (manipulation)
F T T HIST 6 xe (= 1, 1) faT sin (sin x) = x 3R 30 FHR

cos’ y= 1 - (Sin y)z =1- (Sin (Sil’f1 x))z =1-x

&y e (—gg) cos y Teh ¥FTcHsh TR B 3R EAT cos y = /] — 2

T YHR xe (-1,1)% fag
dy 1 1

dx cosy J1—,2

SETETUT27 f(x) = tan”! x T 3TFheisl F1A HIWT, Tg A gC & qah1 aifeqed =

T UH oS fF y=tan'x € @ x=tany 2| x o @4l I &l 1 Taeher
FH W

l1=sec? v —
sec?y

dy 1 1 _ 1 1
dx seczy 1+tan2y 1+ (tan(tan' x))> 1+x

2

311 Yfqeim AR ToTidta wetmi oh STashetsii ol 1 A 3T9eh 31T o fau Big
feam 21 9 yfgelrs Rt werl o stashers & Frefafed Gl 5.4 § fen

T 2

AR 5.4
f(x) cos~x cotx sec!x cosec™'x
-1 -1 1 -1
F \/l—x2 1+x° |x|«/x2—1 |x|\/x2—1
Domain of f* | (-1, 1) R (o0, =) U (1, 00) | (=00, =1) U (1, )
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frfefad woii § % T T

2x + 3y =sinx 2. 2x+ 3y=siny 3. ax + by’ =cos y
4. xy+y*=tanx+y 5. 2 +xy+y’=100 6. x> + X2y + xy* + y*= 81

2x
7. sin’y + cosxy=k 8. siffx+cos’y=1 9. y=sin’ (1+x2 j

3x—x° 1 1
10. = tan' , ——=<x<—F4=
g (1—3x2j NERNC]

1— 2
11. y=cos‘[ x2}0<x<1

12. y=sin (

af 2
13. y=cos 1( x2}—1<x<1

14. y=sin™ (2x\11—x2),—L<x<L

1
15. y=sec’1 + ,0<x<—
2x% —1 2

5.4 =TTt 99T Utk werd (Exponential and Logarithmic Functions)

a1eft A T !, S SgUR o, URHT o qe ek i wer, o fafu=t o
o T TRqel & IR H W T 39 AT § g9 WER Hafud Bl o T A
o 9R H HiET, T =it (exponential ) HWW (logarithmic) T hed
g1 Tel W fouly &9 W I8 Iqam STavEs § o 39 =% & 9gd ¥ U Wk qel
e § iR k! SUUTAl 39 qEish hi faug-owg o & ¥ <l &
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aeRfd 5.9 ﬁy:ﬁ(x):x,y:fz(x):xz,y:fg(x):xﬁf?ﬂ y=f4(x)=x4aw‘ e
feu g B v ST fof S-S x 1 STa St St @ ash 1 geaorar St sedt st
2| 9% I YOO 9@ W ghg B T A Y
B STt 21 3HH A T B R x> H
A H Y= gfg o w1y = f(x)
M o Sl @ SH-S9 p 1AM 1, 2,
3, 4 Tl Sl €1 98 wou @ fF T
FUF Tt YAcTE 99 o foT 9 © S@l
f.(x) =x" €| STORFHET W, THH 7 T8
gan fr S9-S5 n o gfg @it wr ?
y =£,(x) 1 AT y-318] H AL Afersh
WW%IW@*WJC]O()C):)C‘O
HWﬁS(x)zx‘SqT]%F«TRWI If x 1 M
TH 1 W gEHL 2 B S, @ f, HAN
| 9 TR 210F W, e £, k1 A N
| ¥ 9gHt 25 B VI €1 3 YRR x H WO i & faw, £ # Ife s w oofs w
aTden affurek dierar § el 2

U et o1 Freh 78 € o 9gue el i gfg Ser T W R e €,
ofq ¥ SR WEY gfg St U 6ok SWd Tk e ¥e Ig 33dl € T,
1 HE UG BoH @ S 9guS Herdl i oTden oifush oSt W wgdl 87 THH ST
THNHe € 3 36 YhR o He 1 Th Sy = f(x) = 10° €

WWW%WWWWna?WWWf,W fn(x):x”aﬁ
70T STfueh oS ggal 1 SAe o fau w9 fas w wwd € 7R £, (v) = 00
U 10* Sifees ISl § Sl 81 F8 HIE HIST o x o &g WMl o forg, Sid x = 10%,
Fop () = (10310 = 1030 SR £(10°) = 1010 = 1010 F] TRz [, (x) FT STIET f(x)
1 SEA AU 21 Te g T wicd T € T x o 39 Wl wEl ok forg =
x>10°, f(x)>f,, (x) B oY &0 7l R 58T Iuufa 37 1 74 T H4| 36 THR
X% o2 WA S TR T€ FeAua fhan S wehar € fop, fopelt oft o quifen ok forg
[, (x) T TR f(x) T HE AfHE St W d@ 2

TRATET 3 He y = f(x) = bY, ¥FHSE 3MUR b > | o ToIT SREMish] %o sheadl 2l
T 5.9 | y= 10" =1 Y@rtes g T B
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I8 HAE 3 Sl ¢ o ues 39 Y@ifas i bh o faftre gm, S 2,3 31K 496 o
G Y W RERT Eed S o TgE favan Frefetad 2
(1) =REElhT el o1 id, ar&dfesh Heael &1 g R e 2
(2) =T el 1 TRER, THE HcHh dredfas Genstl w1 gq==d gl 2|
(3) T51 (0, 1) SRETIshT et o 3ToRd W H<d Bl € (T€ 56 a2 &1 T: %A
g for forelt oft omafass w@m b> 196 foaw p0= 1)
(4) I Her Hed Th gHAM Herd (increasing function) &rdl 2, ERIGE
SE-S B9 9¢ W ¢ SR 9gd Wd ®, e S Sl Sl 2
(5) x o TAMF I FUNHE THI o T TR T 1 9 0 o 3dd e
BT 21 TR vedl o, gt wgerfer ), eieig STRR x-31e7 1 IR SHIE Bl
2 (forg 3&@ et e == 21)
3R 10 dTel SR HeT 1 WIEUT TETdieht Weld (commeon exponential
Function) %ed 8| el XI sl Ugayes o IR A.1.4 ¥ 64 2@ o fo goft

1 1
1+1—!+?!+...%|

1 AN Uk T Hem § et W 2 9o 3 % HeH Bl © 3IR F e g Wehe # 2
TH ¢l MUR & ®I H YA &E T, T THh TG Te@qul =REdishl e
y = e Bl 2 Eee| urq:ﬁm TETATRT e (natural exponential function)
Fed 2l

g S iR B T 9 =ETdieR] el o Uiaei™ @1 sifide § 3] Afe ‘et
Al S SHHT Ueh T AR 1 S Hehd! €1 98 @i frefertEd g & fag afta
FH 2

UftareT 4 A @ T R b > | Tw adia® e ¢l 99 89 *Ed § 1,
b YR T q 1 AL x 8, A€ b*=a Bl

b STER W a % T I T log,a T The Hid €1 30 THR AR b =a, @
log, a = x 391 JIHe HTH o oY AT & Ho T2 IELON T T HL| W A
 foF 2= 8 R U Wkl W &H 6 91 kI I log, 8 = 3 for@ wehdt ¥ 56 TR
10* = 10000 T log,, 10000 = 4 THGed FoM €1 Tl @& ¥ 625 = 5¢ = 25> A log,
625 = 4 312 log,, 625 = 2 TATA FUT T |

ofteT @1 3R At ufigeel giieshion § foaR % W 89 %8 Ghd © 1% b> | &
MR Ui w3 o SR TR H UF SRt GEet o 9gead | 9
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Tfora

SRfodh HEAel oh THead H THh Hed
o &9 § @ W ekl 1 T8 e, T

Wﬂ'ﬁﬂﬂ el (logarithmic function)
Fed €, Frfafad R 9 aRefig 2:

log,: R*—> R

x—>log,x=y ak p=x

Td wfed W, IR SR h=10T
Al U “WTENUT TR’ 3R AR b=
Al 58 “UTeRfaeh TTUTeR’ Hed &1 S8l
Wiehfdeh TR W1 [n §NI Yehe YA B
TH A H log x 3R ¢ ATl AU Hel i FEfd shidl 81 SMehfd 5.10 § 2,
T 10 SERE S0 el o S TN T §)

YR b > | STl T[IUERTE Herl i o Hewayqul fagas 1= geias 2:

¥ (non-positive) W& o foTT B/ TR ol s 120l GRS T2 a0
Tohd T 3R TEIT [T0h1g e &1 Wid R* 21

ETUTh T Ther o1 UREY T oo Geeti s g 2|

fa1g (1, 0) ITUHTT Horl o 3fferd W Fed @l 2|

ALTH o Tk Ie0MH o el 7, 37eifd sai-521 &9 od & ¢ iR =ord

ey
(@)
3
“

®

(6)

%, AW 3L HUL 33l Gﬂ?ﬂ%l
0% 3Tenfuss e atl x o ferg,
logx % AM & fpsdt ot & T
rfoe WA | & fRa S wehar
B TR v W, = (g =gt |
3T y-318 o THenea ST Bl &
(forg o8 Foft firern &1 2) 1
M 5.11 | y = e qen y=log, x
o M@ T T & T8 M
W%ﬁﬁ%i@y:xﬁ@
T & U yiafea
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4 y =log,x
y =log,x
y =log,,x
(1,0)
) > X
v
YI

TR 5,10

3T 5.11

ALTOH Bl oh I TEeyul o7 < g feRw T g

(1) MHR ftedd 1 T A9 fom 2, 5= log, p 1 log, p o W& ® 9@ e
ST "l B W AT fF log, p = o, log, p = B A log, a = 721 35 21 78
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ERED a*=p, bP = paq bY = q € 378 9 IROTY @ Tedl § W@ 9
(bN* =b"™=p

IR T THIHROT | WA R T
bP=p=b"

31 B:ayNWa:%%IS’HW

log, p
log,a

A% W log el 1 FHIE TR Th 31 o 0 &1 GH oAfw R
10gbpq=a%|31:|'@ b“:qu%ﬁT%l%?ﬁW?Tﬁ( log, p =BT log, g =7
? @ b= p TN b= g W B T WG b = pq = bPh! = DB+ 1T]
T ad @ R o= B+, 31eiq

log, pq =log p + log, q
Y T iy Jerek den wecqul ey e el € W@ p = ¢ ®1 U <90 ),
Sue w1 qA: Fefafaa yeer o foan 1 g €

log, p* = log, p +log p=2log p
TR U TR AT T 3191 o g B fan 7o 2 svefiq fondht oft o quifen
n o foag

log, p=

logb p"=n logb p
ared o I IR ok feRdl oft aredferss | o fow wer €, feng 59 w9 gt
FE FH YAE TEl wON 3G ofu 9 uew fefafed w1 g R g9 7

X
lOgby =log, X - log, y

IEETOT28 I I8 TA 7 1 x o 9} ardfdss THl o foIu x = elozr 29

T 9ed @ 2 T fF log we 1 Wid Wt ¥F arsdfaess Seed w1 gHeed gl
21 T SYsrd THiehoT ¥FeR aTdfesh Semel o fou @ el €1 1 ’H elifeng
ﬁy:ebw%wﬁ{ y>0Td IH! &l ST TR o 9 log y = log (€¢%) =log x . log
e=log x &1 TSE@ y = x WIw Bl 21 3T x = ¢ Shelel x o o WAl o foIq e &1

3eehet TUTd (differential calculus) 4, Eﬂéw"ﬁi% TR el ol Ueh STETEROT Rl

Ig ¢ T, eraeher &1 giewan § a8 aRafda 2 i 21 39 7o 6 e vt | o
fopen o €, et Squfa 1 B9 BT o B
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THg 5%

(1) xo WUET o 1 SFeehersl oF & Bldl B, 37fq %(e"):e"

d |
(2) xoF WU log x T STHTIS 1 gl ®, areifq E(logx)z ~
X
FATET0T 29 x o Gy frfafad &1 ases wifsu:
i) e (i) sin (logx), x>0 (iii) cos™! (e¥) (iv) e~
&'
() W Y y=e 2| 36 @ F=9 & wam gr
dy _. d y
& ¢ @ CYETE
(i) W AT % y = sin (log x) 1 316 S@en F=9 g
@ = cos(log x) i (logx) = cos (logx)
dx dx
(i) A E fF y=cos”! (¢*) B 1@ F@en a9 go
ﬂ_—_l .i(ex)_ -
dx ’1_(ex)2 dx l_er .
(iv) ®F AC Ry = e B @ g@en M gr
Q:e“’” - (—sin x) = —(sin x) €°**
dx
fr=fafed =1 x & Gmuer sTadhe Hifeg:
ex
1. 2. sinx 3.
sin x € ¢
4. sin (tan™ e™) 5. log (cos ¢) 6. " +e" +..+e"
COS X
7. Vel x>0 8. log (logx),x>1 9. logx’ x>0

10. cos (log x + €%

- .
FUA Wk WZT T TS 303-304 W 3G
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5.5. TTMUThI 3Taehet (Logarithmic Differentiation)

39 IT=] H g fHfafad YR o T fafime ol oh ®erl 1 STashe Hidl HE:
y=fx) = [ux)]"®
I (¢ SR ) &4 R SYYe hi FAfefad vhR & 94 foe "o €
logy=v(x) log [u(x)]

sJ@en fom o yE g
;d—z = V(X).%X) ~u'(x) +V'(x) - log [u(x)]
THH aeqd §
il_‘; _ y[%~u'(X)+V'(X)'|09[U(X)]:|

79 fafy o oM 39 &1 q&1 91 98 € T £(x) 91 u(x) 1 e HAeHe Bl ey
3TN 3ok TTIUTeh GRIA 81 81| S§ Ufshal Sl TTTUTeRtd 3Taeher (logarithmic
differentiation) %ed € iR s Frefofaa Sseeol gr1 oy fahan w2

IEETOT30 x & T ,/WWWWI
3x2 +4x+5
=3 (x +49)
BTN [ﬁy_\} (3> +4x+5)

AT Tell o TUE T W

1
logy= E[log (x=3) +log (x* + 4) — log (3x* + 4x + 5)]
AT U HT x, oF G TR HH T

ldy 1 1 N 2x  6x+4
y dx 2| (x=3) x*+4 3x*>+4x+5

— dy y| 1 N 2x  6x+4
de 2| (x=3) x*+4 3x*+4x+5

1 /(x—3)(x2+4) 1 2x  6x+4
T2V 3% +4x+5 | (x=3) x®+4 3x*+4x+5

2022-23



192 TTfurd

IEMETOT 31 x o WU ¢ 1 SFahe HITT, ST ¢ Th o7 =R 2
T OH AT R oy =g, @

logy=xloga
AT Ueff T, oF WU STk HEH W
1 dy
;E =loga
dy
SRE) oY log a
9 R i(Clx) =a‘loga
dx
Forerea: i(ax) _ i(exloga) :exlogai(xloga)
dx dx dx

=e'¢¢ Jog a=a‘loga
SETETUT 32 x ok WU xn, 1 3Teeheld HITeT, S foh x> 0 2l
T HA ST oy = x0 8| S Uil T e o W

log y = sin x log x

ldy  4a d .
3Tqug y = smxa (logx)+logxa (sin x)
1 dy N
B ;E = (s1nx);+logxcosx
a1 Ll = y[Siﬂ+cosxlogX}
dx X

inx| SINX
x5 [— +cos x log x}
X

sin x—1 sinx

=X -sinx+x""" - cosx log x

FEETOT 33 AR y + 0 + 1 =Rl A %ard Hife)

TR e yrxr+x=a
u=y,v=x7a9 w=x T W TH U+v+w=a 9 B 2l
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du dv dw
BRI = .
dx dx dx 0 S
I =y &1 A gEll HT ALTOE T W
logu=xlogy
AT Tel T x o WU STTHT H T
1 du d d
—— = x—(lo +log y—(x
- dx( gy) gydx()
1 d
= x—Zilogy 1 wra g 2
y dx
du x dy o x dy
— _u|——+Ilo = ——+lo
ELeIrGley o= [ydx g)’j y |:ydx gy . (2
Q'H'T‘;IT:FI'{ v=x
AT T&Tf T TFIUR o W
logv=ylogx
AT Tel T x o WU TTHT HE T
1 dv d dy
—.— = y—(logx)+logx—
v dx ydx( gx) g dx
= y-l+logx‘ﬂ e B 2
X dx
dv y dy}
37U — — y|—+logx—
dx [x g dx
d
=x’ [%+1ogxd—z} ... 3)
qi: w=x"
AT &l BT TLE HH W

log w=xlog x

T Y&Tl w1 x o HIUel STaehe i W
1 dw

w dx

d d
x—(logx)+logx.—(x
dx( gx) +log dx( )

1
x-—+log x- 19 B 2
X
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w41
. =w (1l +logx)

g
=x" (1 +log x)
(1), (2), (3) T (4), 5T

x dy Y dy
| =—+lo +x7| =+logx— x —
y [y l gyj ( g | T (1 +1logx)=0

d
a (x .y '+ x.log x) d—i:—x"(l +logx)—y.x"'—ylogy

dy —[y"logy+y.xy71+xx(1+10gx)]

dx x.y7 +x7 logx

19 119% o 991 | YSd el ol x oh TT9eT STaeheld hifoid:

1 2% . cos 3 2 (N 1x—2)
. COSX.cos2x.cos 3x . -3 (-4 (x—5)
3. (log x)COSX 4. x*— Zsinx
0
5. x+3)?2.(x+4)>°.(x+5* 6. |x+— | +x\ *
X
7. (log x)* + x'og~ 8. (sinx)*+sin” [y
i : XCOSX )C2 +1
9. xS 4+ (sin x)osF 10. =x +—

xr -1
1
11. (x cos x)* + (xsinx)*

129 15 9% o Y91 H YS9 el o fag %aﬁrﬁﬁm:

12. »+y'=1 13. y'=x
14. (cos x) = (cos y) 15. xy=ev—»

.4

16. f@)=1+x) (1+x2) (1+x*) (1 +x°) g Y0 et o1 STaehersl G ity 3R

9 THR f(1) 9d Hifeg)
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17. (2 =5x+8) (X + 7x + 9) &1 (ke fAfAfEd dF YR & Hifra:
(i) oA FTIH ®T AN AR
(i) TUEA o foRARUT I TH Tehd 9gI8 UK hich
(iii) TTTURIA 3Taehe gRI
75 ff Fearfud ST foF 39 TR 9 il ST 99 2
18. AR u, v w, xoh %o €, T fafeal saiq gem-—Torse fem s TR
5, fgda - Rt eTeshe gRT <wiise foR
du dv dw

E(u.v.w)zav.w+u.a.w+u.va

5.6 Wl oF UTefqieh ®Ul o 3Tdahaist (Derivatives of Functions in

Parametric Forms)

FHofi-eft < = ARl % ot Heu T @ e g © SR A s, feg u e
(radt) == Tl & goreh-gereh Helelf gRT Hord <1 ATl o WeA Ueh Tae Tfad &
2 UE feurfa o 29 ®ed © 6 39 91 & a9 &1 SaY TH Qe = 0 % Hiemm 9
afofd 81 7re dradt =R Tl Wreret (Parameter) eaidl €1 Sifereh oo aiier d g =)
TR x T y o &=, x = (1), y=g(r) & €9 | o Hal, i Yafcish €4 |
TaY wEd &, Sl 1 Tk yrel

TH ®Y o HoHl o STaehalsl Ad S oq, J@a W grh

dy  dy dx
dt — dx dt
dy
dy dt( dx )
2 _ R Sgwmdt — =0
Pl = " T e
dt
dy g’(t)( .~ dy dx )

TFHR — = 22 | gJgifeh L = g’ (t) 9 — = f/(t) | [T f(1) %0
B! TS it g9’(t) ot (t) | [=1=1d (1) # 0]
3H1%TUT34qﬁx:acose,y:asine,ﬁ%3ﬂaﬁml
o fean ® fo

x=acosB,y=asin
d. d
BRIl —x:—asine,—y:acose

do do
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dy
dy 4o acos6
— = === =-cotf
o de  dx —asin®
do

321807 35 qﬁx:atz,y:Zat%ﬁZﬁW hiTeTa|

o e & & x=at,y=2at
dx dy
zgfeTq — =2 qean —=2
ar = a-
dy

3I3TEI0T 36 Zﬂ%{x=a(9+sin6),y=a(l—cose)%?ﬁZzaﬁlaﬂﬁl@ [

Xy 0, 2~ 4sino
' de—a( + cos 0), 10 =a (sin 0)
ay
d do asin®
37d: — = S =———=tan—
de ~ dx  a(l+cos®) 2
do

e | wE e e A zwg@mmxaﬁzmmm
o1 &), ot =l % UGS § oHed i e

2 2 2

IaTEI0T 37 Zﬂ%\’x3+y3=a3%?ﬁ% Id ST
X

7o °ME witeg TR x=acos36,y:asin39% GE|
23 2 2
x> +y?2 = (acos® 0)3 + (asin’ 0)3
2 2
= a?(cos’ 0+ (sin’0) = a3
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3 X =acos’0,y=asin’0, x§+y§=a§aﬂWWWW%l
TH TN, d—)(; =—3a cos® 0 sin O 3R % = 3a sin® O cos 0

dy .2

de

I T W@ 1 W 10 T H x q1 y KT TRl 57, TH T § yEfaw ®9 H
e &, @ sl 1 fai e,
1. x=2af, y=af 2. x=acos®,y=bcos9

3. x=gsint, y=cos 2t 4. x:4t,y=t

5. x=c0s8 0 —cos 20,y =sin 0 —sin 20

sin’# cos’ 1
6. x=a(®-sinB),y=a (1l +cos0) 7. x:\/ 2t,)’=\/ >
cos cos

t
8. X=a(COSf+10gtan§)y=asint 9. x=asecO y=hbtan 0

10. x=a(cos® +0sinB), y=a (sin 6 — 6 cos 0)

11. Zlﬁ'{ x:\/asin"t’y:\/acos"t’ ?ﬁw-ﬁ?ﬁ %:_X
X

X

5.7 fgata shife @At 3t@ehest (Second Order Derivative)
TH @ifee s y=f(x) g

.
= - (D)
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TG £/(x) STEheE & dl € x ok WUel (1) 1 YH: STaeher Y Gehd &1 30 TohR

. d(d
T g8l o (d_fc) B 5 7, 5 fgdia *ife &1 3t@ses (Second Order Derviative )

e # o L0 e a $1 fo0 % i FE F smwe #@ 0 d 9

dx
frefad e &1 Ak y=F(x) 8 @ 3 DAy) A y” Ay, ¥ ot Frefad w0 €1 zw feouoft
F © foF 3= %9 o ahed i 3 YRR TR S R

2

331807 38 ?Jﬁy=x3+tanx%?l>f %WWI
X

3yl ﬁ'q'f%ﬁ?yzx3+tanx%| 379

Yy
— =3x% + sec’ x

dx
dz)’ d( 2 2
BRI —= = — \3x" +sec x)
dx’ dx

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

2
33TE0T 39 ?Tﬁ'yzAsinx+Bcosx%?|3fﬁqo_s’ CAISIUED 2—§+y:0%|
X

Tl T| W

Yy, B si
A7 cos x — B sinx
d2
3R d—g:E(Acosx—Bsinx)
X
=—Asinx—Bcosx=-y
dzy
39 Jeh X — +y=0

dx
d* d
SEETUTA0 AR y =3¢ + 27T A fag Fifow FE d—zy—sd—ymy:o
X X
TA TG y=3e> + 278 I
y_ 2x 3x — 2x 3x
= 6¢* + 6 = 6 (e + &)

dx
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d2
Tafer d—f = 12¢% + 18¢% = 6 (262 + 3¢™)
X
d’ d
3 d_g_sd_z + 6y =6 (2e* + 3¢%)
X

—30 @+ e +6 (Be*+2=0

2
3I3TBI0T 41 ?Tﬁ‘{y:sin*‘x% v gEmsy fod (1 - x2) d—g—xQ:O%I

dx dx
Wqﬁy:sinf‘x%?ﬁ
Q 1
de\Ja-x7)
4 Ja—) &y
dx
d > dy)
—[y/@=x7)-—|=0
R dx( ( ) dx
d’y dy d 5
DI 1-xY) —=+—=-—(J1-x»)=0
=) dx*  dx a’x( ( X))
2
- (1_x2).d_§_ﬂ. 2x 0
dx” dx 21— x*
d’y dy
a7 1-x)—2—x==0
( e dx

1

Y = LA (1—x2) 2 =1

i g
CRLC) A—x*)-2y,y, + y(0-2x)=0
3 (1-x)y,—xy,=0

YT 9= 1 910 9F | U el o f5dia wife o sTashas A1d Sifsa:
1. X2+3x+2 2. x* 3. x.cosx
4. logx 5. x*log x 6. e*sin 5x
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7. e*cos 3x 8. tan' x 9. log (log x)

d2
10. sin (logx) 11. A y=5cosx—3sinx e dl g ifo o d—§]+y:0
x

12. aRy=cosxd A ‘;—;yaﬁmyéﬂﬁﬁamﬁm|

13. 9% y =3 cos (log x) + 4 sin (log x) T T WY & x2y, +xy, +y=0
a’zy_

d
14. =fg y:Aem+Beméﬁ?{ﬂf§Qﬁ d_2 (m+n)d—y+mny:0
x x

d2
15. =& y = 500¢™ + 600¢ 7 & @ <y d—zy:49y 3
X

2 2
16. IR+ =12 @@ mﬁqﬁd—f{ﬂ) 2l
dx dx

17. 9% y=(tan'x)? T @ I f&F (2 + 12y, +2x (@ + 1)y, =2 &I

5.8 HTEHTT WHT (Mean Value Theorem)

TH TSR U BY STl TV o ] STERA URomdt @i, fo fag fw, = wim

TH T YHAl 1 SAIMHAE ST (geometric interpretation) T S F9 I |

UUT 6 A T Y0T (Rolle's Theorem) TH ST fF f: (¢, b] — R Hgd e

[a, b] ® Haa qen foga @ (a, b) § R 2 3R f(a) = f(b) & &I a 3R b

ArEfers HEATd € qe fogd STauet (a, b) ® Tt W0 ¢ 1 e € 76 £7(c) =0 B
Pl 5.12 3R 5.13 # @ @ fafyme werl & e Ky 7 &, S Ut o 3o

1 IReeTT il I I B

N
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e T foh o 3R b oh HeA Teord ok o fogetl W ool Y@ &1 yeaumr W
wfed Bl 81 370 W Weksh ei@ W %A W W Ueh oY W Yauid I & W €l

A o THT 1 JU@eA FE @l 8, Ffeh y=f (x) o i@ ok Tt fag = wqed
@1 I JIUEl o o T eIfug 59 fSg W f(x) HT SAahersl g
YT 7 EAH YW (Mean Value Theorem) A &fifsT &% £: [a, b] — R Aaa
[a, b] § Had qeN A (q, b) § FATHHE 81 99 FWA (q, b) ¥ THdl T ¢ &1
e € T

f(e)=

fO-f@ g,
b—a

o T for weadE g9g (MVT), U & 989 o1 T foRaroT (extension) 21
3TSU 376 BH HILAWN WHA i SATHAE AT §Hi| el y = f(x) Tl @ ehid
5.13 © T 1 89 weel & £/(c) F @ g%y =f(x) % 195 (¢, f(¢)) W @i T

99l @l T YEUIdl oF ®9 H # Yok &1 AR 5.14 4 W ? fo Mﬁg&ﬁ
—a

(a, f(a)) AR (b, f(b)) o HeA i T B W@ (Secant) 1 FaUTl &1 HETHH T4
o el T € R et (a, b) H T U g ¢ 39 YR ® 95 (¢, flc)) W et W
o9l @1, (a, f(a)) T (b, f(b)) Tog3Ti o e i 7 Bk @1 & FiaR Bl 1 T
vl H, (a,b) ¥ T 95 ¢ TR (¢ f(0) R TR W@, (a, f(a) TN (D, £ (D)
%1 e arelt Y@ T & TH 2

Y

N

(b, £ (b))

2

Q (e.f @)

NS

X'< O\l, 7 ¢ b > X
YI

TRl 5.14

SETETUT 42 e y=x2+ 2% folu el o UHT i Aud HIG, §16 g =— 2 el
b=2%I

2022-23



202 TTfurd

T W y= x>+ 2, FAUA [~ 2, 2] H Haq qe A (=2, 2) H Eheg gl @l &
f(=2)=f(2)=6T AT f(x) T qF — 2 T2 R FAME €| Ul & THT o IR Th
g c e (- 2,2) F1 e &, &l f(c) = 081 9fF f(x) = 2x AT ¢ =0 W
F)=03R c=0e (-2,2)

IETETUT 43 a0 [2, 4] § HeM f(x) = x2 o a0 Aead@ y9a i qeatya i)

T TR f(x) = A [2, 4] H Haa AR AU (2, 4) § kT €, Ffeh TEehT
RS £/(x) = 2x AT (2, 4) § gRefE 2

I £(2) =4 3R f(4) = 16 &I EAY
fb)—~f(a) _16-4
b—a 4-2
A T8 o S8R U 65 ¢ e (2, 4) TH €A1 =1feq difsh f7(c) = 6 811 Tel
F(x)=2x 3@ ¢ =3813: c=3€ (2,4), ® f(c) =62

1. & f(x)=x*+2x-8,xe [-4,2] % U Il & Y9I *I TeAfud Hife)
2. Sita ST o o Tt 1 w9 fefafed sl § 9 fFA-fea ® @ g @)
T SSEH W A1 M9 YA o YHA & foelid o 9N W $o HE Hehd B2
() f(x) = [x] % fAT xe [5,9] @) f(x)=[x] ok f@xe [-2,2]

(i) fx) =¥ =13 faC xe [1,2]

3. AR f:[-5,5] > RTH Had BoH € 3R A £/(x) fohedt oft fog o =1 & e
2 @ fag ST &6 £ 5) 2 £05)

4. HIEFEE YU GATUd shifee, A€ Fae [, b] | f(x):x2—4x—3,\_flﬁa:1
A b=47

5. HIETEE YHE 9Ad SIS afg Fae [q, b] | f(x):x3—5x2—3x,\_flﬁa:1
AR H=3%1 f(c)=0% T c e (1,3) = T S

6. TR HEA 2§ SRR U i el o foIT Wi W okt STUTT SRl i Shife)

=6

farfaer 3qrgvor
JEEIUT 44 x ok Foy f=Afafad &1 sesmad sifsa:

1 o
(i) B3x+2+ - (i) € " +3cos”x (i) log, (logx)
2x°+4
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'

1 1
— Bx+2)2 +(2x% +4) 23

(i) ¥ wifse R y=m"'

2x°+4

2 ST 7 2% o 9t ardfas st x>—§ o foru gRefia 21 gafen

1 1
% = % @Bx+2)7 j—x (3x+2)+ (—%) 2x2+4) 7 % (2x% +4)

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

3 3 2x
T 2J3x+2 ( 3

2x2+4)\E

R x>—§aqramﬁmrqa%|

(i) T fifse fw y=e** +3cos xR1T7 [~1,1] o S fog o faw aftfim
21 zafey

P _ eseczx-i(seczx)+3 M
dx dx 1-x?

= e, (2secxi (sec x)) -
dx

3
V1-x2

SSC2 X 3

= 2secx(secxtanx)e 5
1-—x

SeCZX_ 3

VI-x*
oM T 7 UST oM & SEdeS had [—1,1] § & W ®, i
cos! x oh Sfehers o1 e shaed (- 1, 1) H 2

2
— 2sec” xtanxe
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log (lo
(iiiy A AT FF y=log, (log 1) = %

& arEdfash Gesti x > 1 o fou wer aftwfia 21 gafag
dy 1 d
E = @E(IOg (log x))
1 1 d
~ log7 logx.a
1
- xlog7 log x
SETETOT 45 x o G FEfarEd F1 sTahed it

: x+l1
() cos! (sinx) (i) tanl( S X ) (iii) sinl[ 2 j
1+ cosx 1+4*
'
() W ST fF £(x) = cos! (sin x) Bl &M ST foF 7@ wer @t At
Hemstl o fou uftafig 81 2w 39 fefafed w9 § fow wed 7

f(x) = cos™! (sin x)

(3MER fiedq & §F gH)

(log x)

_ T T
= COS 1[cos(5—xﬂ , sinceE—xe [0.7t]

T
= ——X
2
I: f'x) =-1%I
iy #F ST fF  f(x) = tan~! (1?20); )%| =M e fh I8 ®ed 39 9+
X

arefaes st o fau gty © feh o cosx#— 1, 319iq n ok @a&
fomm oS o eifafed st weft arafas wemstt & faw g9 3w W Wi
frAfefiad YehR § YH: oo Y Fehd @

1+ cosx

£6) tan” sinx )

Zsin(x)cos[x) N
— tan”! - - — tan”! [tan(aj}:

2cos? d
2

N | =
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& <ifSe foh &9 39 qen & d COS(gjaﬁwW,w@wwésw

T Bl S £(x) = % 2l

maﬁmﬁﬂx):sm][f"m%' 75 e T T T 3 fore
+

qeft x 1 A FH hI SAELIHRA © o foru —1< 2 HX <131 Fifw

1+4

2X+l
1+4" i

o i %, Tafere = T W T A E o < 1, s

1+4

Hﬂﬂxﬁﬂﬁv‘m?”‘31+4‘%|%ﬂ?ﬂaﬁ2£21—x+2" yR o form a7,

S\t x o T 9 21 374 Hor YS ardfas 9@ & fou aRwfid 21 s
2* = tan 6 T R I8 oM fefaigd YR 9 94: for@n <1 gk 2:

[ Ax+1
f(x) = sin”' 2 }
L1+4F

sinfl- 22 }
— 2
_1+(2X)

— sin”

[ 2tan® }
| 1+tan’0

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

1
.i(zx)

’ _ 2.
S 1+(2")2 dx

= -(2%)1og2
1+4“‘()g

2"*"'log2
T 1+4"
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FEETOT 46 I FH 0 <x<neh Y £(x) = (sin x)™™* & @ £/(x) 0 HiforQ)
T T8I W y = (sin x)"0 @t U SrEdfoes GEme o fow gt @1 e
T ™

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

1 dy

d
3Ad ;E = E (sin x log (sin x))

1 d
— (sinx
sin x dx( )

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

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

d
3 Ey = y((1 + log (sin x)) cos x) = (1 + log (sin x)) ( sin x)*"* cos x

IETETUT 47 YATcHS 3T a oh f?ﬂz , ST ShifsTe, S/el

1
y=at+f, qer x=(t+%) R
T oA S foh STy qe x, T Srdfosh @A £ 0% fo g €)1 eeed:

1
dy d{.,\ d( 1
—_ = — —a '"—|t+- |.loga
dt dt(a’) AT

t+1 1
=a ' l_t_2 loga

dx 171" a 1
ThR — =a|t+-| —|t+-
w =] (e

t

e

d
7):;&0@1%!8@&#11% d: t#+ 1o fou

1
dy e 1 1
dy _dr a (1_t2 loga ~ a't loga

dv dx ~ 177 1) 1y
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JEAMETUT 48 e oh TY&T sin® x 1 TTha HIfST|

ot T SR R 1 () = sin x99 v (1) = e = 31 et gt AU _ AT Y o ey 3 e
dv dv/dx
du dv
— =72 sin x cos x 3 — = g (- sin x) = — (sin x) e g
dx dx
du ZSinxcosx__Zcosx
dv ~ —sinx e e

g 5 YT fafaer goaraet

Y W& 1 W 11 T YS9 Beldl 1, x o @UeT SAdehed hifta:

1.
3.

10.
11.

12.

13.

14.

B3x*-9x + 5)° 2. sin® x + cos® x
(5x)3 cos ¥ 2x 4. sin'(x /x),0<x<1.
cos™ X
2 ,—2<x<2.

N2x+7
Cotl[\/1+sinx+\/l—sinx} T

J1+sinx —+/1=sinx ,0<x<5
(log x)e*, x> 1
cos (a cos x + b sin x), TF=l =R ¢ T b & foag

. ‘ o 3r
(sin x — cos x) Ginx—cosx Z< x<7

X4+ x+a +a,fmE T a>0dq x>0 & fau
x“‘273+(x—3)xz,x>3av‘f?fq

A&y =12 (1 = cos 1), x = 10 (¢ — sin 1), —§<t<g ar ?ard Fifs)
X

A y = sin~! x + sin! /] — 2,0<x<1%?ﬁ? M i)
X
g —l<x< 1% faU x fl+y+yJl+x=0 % @ fag *ifw fw
ﬂ:_ 1
dx (1+x)°
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15.

16.

17.

18.
19.

20.

21.

22.

23.

Tfora

fg fohdt C>Oa'7f?*|'q(x—a)2+(y—b)2:c2%?|3fﬁ:|u_§"°|ﬁ'ﬁﬂ'qﬁ

dy 2:|2
14+ —
J_L[ dx ) ] 43R b w6 T fer i 2

a’zy

d*
AR cos y = x cos (a +y), T cos a =+ 1, @ fag =i fw dy _ cos’( “(a+y)

dx sina

I x = a(cost+ts1nt)3‘ﬁ'{y—a(smt tcost)?ﬁ yEﬂ'd it

IR f(x) = | x P, dl A0 hiferg fem 7 (x)maﬁaaéaﬁ?sﬁamﬂﬁﬁﬁm
T SR o fagid oF 9arT g1, fag it fof |t o= quiie n o fag

i(x” ) = nx" 'R
dx

sin(A+B)=sinAcosB+cosAsinB<‘=FfEl?ﬁ'r[Eh_{'c\l@{\?ﬂwmcosines
& e am g3 9@ &)

1 T T Fed 1 Mided €, Sl Jedeh g W gaa el fohq haat 1 fegeti @
AR T B? A I BT SAfaed f sernsu

f(x) glx) h(x) .
n |24 fag wifse v d_y:
X

a b c

RIEEES eacos"x,—ls;csnaim’isq%

) g K

l m l m n

Ifg y=

a b c

(1- ) xa—a y=0

qrIST

¢ T dRdlosh HHE BoH 19 Fid o fRdl fig W gad e @ 9k su fog

R e hi HH, SH {45 W %o o WF % aeR gl 2l

& Tad werl % A, W, UEhA 3R W Had B €, Ui, AC £ qen

¢ Had e ®,
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2022-23



Hided qAT STeTeh ol Il 209

(f. g (¥) =f(x) . g(x) Faa ear &

AT .
[g ](x) oG (T 8() % 0) T B 2l

¢ T T he Gad Bl € fehg SRl faem wed Tl 2l
¢ STT-TEH wer % GASH %1 el HiH o [T Th M 2l 9

f=vou,t:u(x)3‘ﬁ'{qﬁ( ﬂﬁ?’” %Wméﬁ

dx
o _dv dt
dx dt dx
¢ I UM Fashas (IR widl W) Frefatea €
d (sin~" x) 1 d (cos~' x) -1
—(sin" x)= —\cos™ x)=
dx 1-x* dx V1= x?
i(tan’lx)= 12 i(cotflx)= _12
dx 1+ x dx 1+x
9 (sec 5)= — 1  (coseda)p —=
—(sec™ x)= —(cosec™ x)=
dx xalxr=1 dx x\/x_z—l
d (o) =o' d 1
—\e*)=e —(logx)=—
dx dx( i ) X

¢ AR 3aheH, f(x) = [u (x)]'® o TY o Hell oh TR Hid oh A
Teh GV dehrleh €1 39 dhrlh o 31efqul B o fory stevas ® fR f(x)
el u(x) A S S B

¢ T & YHA: AR £ [a, b] > R TS [¢, b] H Fad qAq A (a, b) §
TR B, AU f(a) = f(b) B A (a, b) | Th W ¢ o1 A 2 Frwen
faw f(c) = 0.

¢ TWEEW YEA: AR f: [a, b] - R WA [q, b] H Fad a1 FAqA (a, b) §
FTFHHE B Al A (a, b) | Th W ¢ o1 A 2 foEes forw

f(®)-f(a)

flo=t==2
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