TiaTA dAT TThe = =dr

(Continuity and Differentiability)

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

5.1 ‘J:I;ﬁ:ﬁh'r (Introduction)

7g 1A Afarda: wem 11 o tl% T el o g (RS
(differentiation) T HANT €1 B9 Fo Miv=a aguRE wer
s FreRviHdE werl 1 sEeher & W@ e 2l
T AT W ¥H WA (continuity), STIRAATAT
(differentiability) @2 $9oF UREARE Tael i

Hehou sl &I URd | F-l 89 gfaad

(inverse trigonometric) el 1 TR HIAT ot HE@|
e BH PO T YhN o Herl i T L © 2, fen
FCEATART (exponential) 3R TR (logarithmic) Hel
ed €1 7 Wl gRI &H 3Taehor shi et Hfafert 1
BT B 318l T (differential calculus) o H199 9 &9 A
ST &9 °§ GO (obvious) FD Teaifel ol THT &1 P avmom b v
39 Wik, § B 3W T 1 o SuRed (qe) wHA Sir Issac Newton

(theorems) i HEH| (1642-1727)
5.2 |id (Continuity) v
HIT 1 Heheudl &1 F© STHAM (dH) I oh \
fa, 20 ST7=a% &1 X sFr=IRE SR | W _
F 3| Frefafad e W fa=ar st o Y
Fo= 1, akx< 0 (’)|

2, akx>0 ,1)
IE W aad W ardfash @M (real line) o xre > X
o fag W uRwifd 21 39 Wer w1 oTe °
el 5.1 H <wlan @ 2 HE oF 7w emel@ @ Y

freep fenTet Tehal € foh x = 0oF atfafier, x-378 3T 5.1
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o 3T Hi-The fogatl o falu e o §7d AF off x =0 i SISH Th S o FHT
(T qEE) Bl 0 o @ietehe ot 3R o fegat, erefq — 0.1, - 0.01, — 0.001, TR
o fegetl, W he &1 9 | € de1 0 o dfehe <l @I o fegati, steidq 0.1, 0.01,
0.001, ¥R o5 fegefi T e 1 1 2 1 &¢I ST &1 ot Hesti (limits) =T 9To0
1 AT ek, € e Tehd © Toh x =0 T %o £ o a1d qe S¢ 9el shi HiAd e
1 qen 2 21 fomie w9 9 ard qen ¢ uay 1 A 9HE / St (coincident) & g
T 98 f 2Ed § fF x = 0 W Fer 1 HE a1d gy k1 HH o Gt @ (Se 2)1
e I foh 39 3Ter@ 1 FH AR T A (in one stroke ), ST FeH I 36
TS 1 Tde W o1 3o, & wiw 9hd| 9ad o, €6 Shedd i SSH ohi SAEvdehdl
e € WE ' Y ¥ aE e omd €1 qe Uk SV T Sl o
x=09 gad (continuous) &l 2

19 e 9T T %ee W fgar wifs:

I, afg x=0
2,afgx=0

Tg wed ot o fog wouRefra @) Y
x =0T gHl &, a1d qen 3¢ g&y i el | oh
TR 2| fohg x =0 TR e &1 0F 2 8, S a1l
3R 7 9 T T o IS HH % e ©2) .
lo

f(x)={

qﬁ%l <
TH: B I U B o6 e o ST e

fo ot SamT &1 T div Uhd B TE Th

WW%W%ZOWWWH?%I s
el ®9 9 (nalvely)ﬂaﬁm%ﬁ

Tk IR fog W g Bor Fad €, A 39 g o -1 (around) e & 3Te@

%1 € HIT 1 T8 U %™ ST [o1 ©ie Fehd &1 39 a1 i 89 WO w9 ¥,

Fomaed (precisely), FEfiad TR @ e L Thd &

uftarer 1 M S foh £ arafas demsti o fhet Suageaa o uRwifiq e arafas
Wer € SR UM ST foh £ % wid § U fag 81 99 £ fag oW Haa ©, 4

lim f(x) = f () 2l

v

forga ®9 | Afg x = ¢ W o4 U&7 K1 G, I UL Kl HIHT G HAH o A I
I erfee (existence) € IR 3 Gt Th W o SRR &, &l x =¢ W/ Had Hgaw
21 T IS R AT 3 = ¢ T ard ger e ¢ uet w1 HEd Hordt €, 9 3 Swafs
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M 1 €9 x = ¢ R Feld H1 G Fed &1 79 THR g9 WA H1 IR i T =
FhR W o =R Y Wehd €, St fop A= fgan e 2l

Toh e x = ¢ R Had 8, A% Her x = ¢ W gRed € iR A x = ¢ W wer
1 UF x = ¢ B HI Gl o SR 21 AR x = ¢ W Fo Gad T ¢ ed Hed
%f?cq'{fiﬂ'ﬂ?lﬁ (discontinuous) ¥ ¢! [ 1 Uk 37GTad &7 fag (point of
discontinuity) %ed €|

SAET0T 1 x =1 B f(x)=2x+3 & HAA &I = i

T Ugel 9% oA S TR wer, x = 1 W gRwifid @ 3R s9eh 99 5 81 37 Her
F x=1 W G T w2 W § TR

Li_t)r}f(x)=£i_r§11(2x+3)=2(1)+3=5%’I

a7 lim /(x)= 5= /(1)
AU x = | |/ Had B
SETET0T 2 ST foh @ B f(x) = x4 x = 0 W Had 872

T o e fh wgw fog x = 0 W wor uRefg € 3R g@e wH 0?1 e
x=0 T e 1 A R 21 e

lim f(x)=limx*=0*=0
x—0 x—>0

39 THR lim f(x)=0=/(0)

7d: x=0W fTdd 2

TEEI0T 3 x=0 W WeM f(x) =|x | o Fdd W fo=r wifaw
el qRYTT gr

—x, A x< 0
fo) = x, € x>0

TR x = 0 R Her aRAfid # 3R £(0) = 021 fagx =0 R /&1 a1d a1 =61 Hn

1ir£1 f(x)= lir(r){ x)=0 2
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T YR 0 W /T Q&7 1 G o fag
lirqf(x): lim x=0 %)
x—0 x—0%
TG YFR x = 0 T a1¢ u& 1 w1, < et h) HH 991 Her 1 HE GO 21 3T
x =0T / Fad 2l
IETETUT 4 MW o wer
P43, AMRx 20
S = 1, Tfz x=0
x =0 Gad & 2
TA & x = 0 T e qRHd ® & x = 0 W THH I 1 21 & x # 0, qd el

TEIE B gHfT
lim f'(x) = 1irr3(x3+3)=03+3=3
FHifh x=0 T £ H1 W1, f(0)F e & B, 3EAT x = 0 W Her Gad el
21 80 7 ot giiea o Tehd € foh 59 HoH o fog erdided 1 g ohaet x = 0 €|

EEI0T 5 34 fagedl & e @it 9 W $™R wed (Constant function)
f(x) = k Haa R

Tol U8 o 9 arfas gemst o foru ufisfid 7 @R fedt o srafas g o
foTu 9T WM kB WH SifST R o Th orafas e ©, @

lim £(x) = limk=k

<fer fordt areafas g&m ¢ & fau f(o) =k =
rfa® qE & fou Had B
3ETE0T 6 Tag ®ifSE for amafas Hemsti o fau aoads wed (Identity function)
£(x) = x, T ardfash @A o fou Had 2

lim 4,3 sofe wer /£ woF

X—>C

T Tl 98 el Yoie fog W g € iR goieh ardfas §@l ¢ % fog
fle)=c?l

e & limf(x) = limx=c¢
xX—c xX—>c
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T THR, liigﬂx):c:ﬂc)aﬁ?sqma%wqféamésﬂﬂﬂ fagel W Haa € |

T U5 fog W werd o |id &l IRIfod & o 918 276 g9 39 g
T T TER (extension) ek fhEl ®eld oh, SHeh 9id |, 9idd W fo=m i

TFTNT 2 W ARl el £ Hdd heel § A 98 £ o Wid o Yol fag T Had ¢l
TH IR 1 FD foEdR O THgH 1 SAEvEhdl 81 W AT fh / Tk UE e €,
S "o 3fauel (closed interval) [a, b] & 9RIRE B, @1 £ o Had 8F o folq afewaeh

g fh 9% [a, b]oh 31 Tog3tl (end points) a T b GiEd Sk Yoo felg W Had €l
[ A fag o W " w5 e € R

lim /()= f(a)
AR S 1 bR Hiae w1 7 g fm
lim f(x)=/(b)
TeTur RIS R lim f (x) el li?f(x)wﬁéaﬁﬂﬁélwwﬁwéwﬁﬂwq’

If% £ heet T fog W ufenfud €, 9 97 39 fSg W Faa @ €, stefq Ak £
Hid Thel (TH=A) ¥, 9l £ Tk Had e el gl

SERIUT 7 FM f(x) = | x | 5 IR FeH TH Hdd B 82

—x, AR x< 0

Wfﬁﬁ@ﬁ@m%ﬁf(x):{x’qﬁ x>0

IO 3 W BH T € fh x=0 R £ Fad 2|
A ST foF ¢ T arsfas @ 38 YRR 2 6 ¢ <0 213w f(o)=—c
ey & lim £ (x) = lim (-x) = —¢ ()

=% lim f (x) = f (c), AL, f Wl FoTeHeF ATEAfersh gEmel o foru gad 2
e TH A o ¢ T ardfaess §@ 39 YRR ® T ¢ > 0 B e f(o)=c

T & lim £(x) = lim x=c (1)
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Fifh lim £ (x) = £(c), THAT £ Ff oFTcwsh arcafash Gemsti o fau dad 2l
+fF f |eft fagel W gad 7, o: 98 UH Gad Held ¢l
SETETUT 8 WeM f(x) =x3+ 2 — 1 & Fidd W faar =i

T WA f Weds didfash W@l ¢ o fau uRefid € @R ¢ W OgHeR "
c3+cz—1%|€"??3|'6"3ﬁ~_rl'l'“|ﬁ%f'm"

lim £ (x) = )lciirg(x3+x2—1)=c3+cz—1
1 @Ef(x):f(c)%sqmmwmméamfw%|saanwi
%ﬁﬁfq;ﬁmﬁw%
3'E{T%'{'UT9f(x)=i,x¢0§T{T qRfd we £ % Fiad R fa=ar sifsm)
ol foRdl T IEWR ( Non-zero) IRfash HE&A ¢ 1 G HifSg

o7 lim £ (x) =lim * = |
xX—c x=>cx ¢

waﬁ,zﬁ%ﬁcio,wmf(c)?i 178 ¥R lim f (x) = / (¢) #iR wwfer /o1
Hid % Y% fog W Had ?1 T@ YRR / TH Gad G 2l

BH 9 3IE 1 4, W(inﬁnity) 1 Geheud ( concept) 1 T o fou,
I3 €| BH THeh faIu e f(x)=imﬁrsﬁﬂmx=o¢ﬁmuﬁmm%’|

THoh falU 89 0 oF Gf7ohe i ariiaeh TEAST o U %ol o Ol 1 7931 Hid
1 wEferd Fiert o1 AT Hd &1 Tema: (essentially) 89 x=0W £ o TQ U&7l i
G A1 HE B YA HA 2| ZHH BH A WO L B (FROT 5.1)

|RUT 5.1
X 1 0.3 0.2 0.1=10"] 0.01=102| 0.001 =103 107"
f)| 1] 3.333...] 5 10 100 =102 1000 =103 10"

TH @A ¢ foh S-S xR 3R W 0 o ke SR Bl ® £(x) 1 0 ST
e 3iteran § Sigan Sl 81 39 91 i Toh 37 YR § 9t =7 Tohal S Wehell €, S9:
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T ¥ aRdfds S hi 0 o Id e gL, f(x) o AF i fhdt off ysa gen
Y arfereh fopan ST Tehal €1 Wedlehl § & o1 i gH fefaied yhR 9 foed € fo
lim £ (x)=+o0
(ST 3@ TR TGT Sl 8: 0 W, £(x) o <Q U i oA EET 3 €) 1T W
B o 1 AEd © T + oo U arkfash W@ Fél ¢ 3R gHfert 0 W £k U uet whi

T w1 stfed 7€ B (ardfosh Sems & w9 W) |
Tl YR W 0 W £ o o1¢ Uel k1 G A6 hT S Gehdl €1 FreAfeiEa wroft o
T T B

R 5.2
x | -1 -—03 | -02] —100 | -102 ~ 103 | — 10+
f | -1 -3333.] -5 ~ 10 — 102 ~10° | - 10
ot 5.2 ° g9 frehd fepen € fF v

FUNCHS Rdfaeh &A1 i 0 o 3Tdd e
TR, f(x) o AE hI fRE off 987 wen |
H r"h"'ll ST Hehdl %| Hd'\|°h|<"-|°h W@%ﬁ
lip 0= fom ¢
(fS 38 YR 71 Sl B: 0 R f(x) o og X'
9t 1 S SEUHS 314 2 1) T8] 89 39 o1
W T I A & T — oo Tk aTdfersh G
& € Aud 0 W £ o WId el shi il H
e &t © (aredfaes Gemsti o w9 °)|
3T 5.3 1 STerE ST T2 o1 SATTHAA
e 21

sarEIr 10 frefafad wed o dide W foar sifsa:

x+2, R x<1
S = x=2,aRkx>1

T W [ arkfas W@ & Yo fag W uffia 2

M 1R <1, @f(e)=c+2 71 8 FFR lim f(x) =limx+2=c + 27|
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aa: 1§ %9 weft arafas ge@mst |/ Had 8 Y
M2 AR e> L, fle) =c—2 3 a,3)
AT lim f(x)=lim (x —2)=c -2 =/(c) &I
aFqud 39 gft fagel W SEl x> 1 ], f Had 2

X
TIM3AR ¢=1,d x=1 T f & a1¢ U1 1 G, 2 3
aferfe] 1,-1)
lim /(x)=lim (x+2)=1+2=3
x=1T f o ¢ g&1 7 w1, qfq Y’
/ 3TTeRTd 5.4

1ir¥f(x)= lir?(x—2)=1—2=—1

Wﬁ%x=lﬂf%aﬁﬁmﬁqﬁaﬁwm(coincident)qﬁ%, Ad:
x=1Wf Fad & B 36 YR £ o FHq 1 65 shaet A5 x = 1 Bl T e
T TG AFHA 5.4 H AT T L

3aTeY0T 11 Fefafad weR o aRafid wer /1 o Tad (I4) eiae fogsti 1 9 shifse
x+2, IR x <1

flx) = 0,afs x=1
x=2,3kx>1

Tl gl IR0 T e Tel ot 79 WA € YAk ardfash G x# 1 % fau /T
Bl x=17% fau £ o ard ue =t i, lim f(x)= ﬁnlq_(x+2)=1+2=3%|
x=1% fo % < v =1 T, lim £ (0 = lim (r-2) =1-2=-17|

Sk x =1 R £ o @1¢ a1 ¢ &7 1 G gt e ¥, o x=1 W £ Waa

&l 21 39 WK f ok ITWIAcT 1 fag oheed A x =1 81 TH el 1 @ i
5.5 W @iEn T R

sareor 12 fEfafed woF & 9ida W faear wifew:

B x+23R x<0
S = —x+2, AT x>0
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Tal =F difvie fe faamd| wed 0 () F Y
Afefierd 371 THE aredfesh HeAne o forg qRenfid ,3)
21 TRWTIHR 39 e 1 Wid
D,UD,? W& D, = {x € R:x <0} 3R
D, = {x e R:x>0}2I

FIM 1A ¢ e D, @ limf(x)=lim (x +2) = a,-1)
X X

c+2=f(c)? ¥M@ua D, ¥ fHaq 2l

M2 A c e D, 1ir_)cnf(x)=lir_)CH (—xt+2)=
—c+2=f()? @D, | *ff fHI 2B

Fifh £ 310 9id o e fagetl W Had ©
f5ra@ en frerd freprerd @ fF /T Gad e 2
9 Wl 1 el M 5.6 H @i 7@ |1
T foh 30 e o oTe@ 1 Wied o foag gd
e 1 TS 1 T § SSM ugdl €, fohq &8 x-
TH heed S fagefl W T ggar € 'l W wer
Rt el 2

32T 13 ffafed ®o@ & Wiaog | foEr

EAISLE M

{x, e x>0
S = xz, R x <0

T TR, YSA Wl Ydieh ardfash 9l oh
o Rt 21 39 el w1 3@ 3Tehia 5.7
o fean 21 39 oo & e 9 7 qehda
T ® TR e o Wid ol akdfesh @i o o
3EgH (disjoint) 39 W= § fawifea &
feran s v forn fo

D, ={xeR:x<0},D = {0} de

D3={xeR:x>0}%l
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91 D, % fordl ff &g W f(x) = T 3R 7¢ We@ ¥ @1 51 woar @ fF D H
f Had 21 (I 2 3fEn)
aum2 D, fRE ff 65 W f(x) =x T IR 98 WAd ¥ 3@ <1 Gahat € & D,H
f Haa g1 (3TE 6 3fEn)
I3 376 B0 x = 0 W Her ol [oeivol id €1 0 o Ty ®er &1 7M1 £(0) = 02|
0 W / < =TT U&l 1 HAT

xli).fgl_f(X)=x1_i).I%1x2=02=0% qen
0 W £ T U HT G
iy 0= iy 50
I1a: ﬁir%)f(x)=0=f(0)3ﬁ®0qifﬂ?lﬁ%| THHT 31 78 gan o /310 uid &
Yo fig W ad 21 31d: /U Had o ¢
SETET0T 14 39IEY o Ucieh SgUg %o Had Bl B

T TR HIY 5 I Bl p, Th 9gUE %o gl € dig o8 el Wiehd @& n
& U p(o)=a,+a,x+... +a,x" gN AR é,ﬁﬁaie Raen an;tO%l A
IE Hold YAF St G & fau ufisfd 21 foret fifvea arafas dem oo fog
T 3@ § R

lim p(x)= p(c)
THfeTT qRT §R1 ¢ W pTad 81 Gk ¢ w18 F ardfas g € gt p e

ff arcafoss den & fay dad @, %

Sl p Tk Had Her g i

SEETUT 15 f(x) = [x] W ORI ©.3) T M

TETH Ulfh Herd oF STHIA o THE eyt 0

fogat ﬁ. ET;W Tﬁ; [;][ 33 o .0 “"PTadven o

HgaH T]liEF) Fhd ldl &, Sl x B . -1,0)|0

%Y 1 SHeh IR B a0 20 O,y GO GO
—o +(0,-2)

&1 Ted dl B9 T <@ ® T /e —o  +0,-3)

arEdfesh GEmE & Ty qRefiE 2

39 HeM H SAeE STeRfd 5.8 H v
fe@mn T 7 e 5.8
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afei@ ¥ UH Wt Bl § foh Wew wer x o @it quiier Wl o g oredd €1 e g e
IAEE FHA fm 1 T8 TA 2

9T 1 A A TR o U Tl arcafass wEm €, W et off o o s e 2l
A U e = € T ¢ o e &1 gl areafoss et o fau &y gu wed &
T [c]; &, FA lim f£(x) =lim [x] =[] T @ f(c) = [c] ¥d: F=H e, 7 G
aredfaes Gemel o fau daq €, S quie e 2l
9T 2 AH AT foh T quifen 81 31qud g9 Uk U qAiwd: S adtas 9@
7> 09w T Fhd © S Tk [c—r]=c— | &k [c +7r]=c =
et oF &9 H, sHh1 A I gom T
xﬁjg}f(x)=c—lﬁﬂ'f xlirgf(x)=c

ffer ferelt oft quiteh ¢ o forg 3 wiamd T T e wehd! €, 1 WS Herd x et
quish A o fow ergad B
5.2.1 dad ®erl T dtsfora (Algebra of continuous functions)
fuselt e o, W FT Geheddl GHSH oF ST, THA WIS o SSHIUM H D
eI foRa ol STIEUd: 31 B9 HAad ol o siSmord T ot s 31eaq ®ll i
fedt g WM & wed & HWad YUieT ¥ 39 9§ W wed & G g

fruif g €, e1aua I% qRETd § R 70 dmet o ggva @ Fel of siia ufom
1 39T L

THE 1 O iy TR £ 9o g < UE et %o €, S U ariash §edl ¢ o fag
Ted B,
(1) f+g,x=cW“é|"d?f%
2) f—g,x=ctR“<3|"c|'d%
3) f.g,x=c‘ﬂ“$f?1’d%
(4) (ij,x—cWW% (St g(c) = 0 Bl)
g
Wﬁ%ﬂﬁgx:cﬂv+g)a?ﬂﬁﬂﬁﬁﬁaﬂﬁ%|@?@ﬁéﬁ

lim(f +8)(x) = lim [/ () + ()] (f + g R 3

= lim /(x) + lim g(x) (Trsti o gHF gR)
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=/(c) + glc) (i f qoN g Tad e )
= (f+g (© (f + g @1 ARETE gRI)
Iq:, frg ¥ x=coh fau Haa 2|
T | % 99 9Tt SUufd 6 o GEE € R ueskl & fau s 2 i
fean T 7
feugoit

() SHF T ok 9 (3) HI TH fomm I@W ook fow, AR £ TH SR weW
f@) =A@, @l A, hIZ TR arEdfoss ge ®, dl (. g) (x) =A . g (x) N
IR e (M. g) o TH Fad ®or 2 RN w9, Ak A=—1, @ f ok
Hided W —f 1 Hide SHdatted gl 2|

(i) STF YHI F 9N (4) H Th fomm @0 ok faw, AR £ TH AR Hed

3 .
F0) =T ()= g R we o T Had e i 3,
g g(x) g

g(x);sO%lﬁ'sﬁm@,ga?Wﬁémeﬁ%ﬁ%

S I YHA o START gRI 3Feh Hdad el il Sl ST Eehdl €1 39 I8
ffyed & o o Ferar fierdt € T %1 %or Haa € 1 72 Frefatea st §
I o1 TR HI T B
IETET0T 16 g ST o T aiEg wem Ead e 2

T TR HISY 6 Y&dw IRET wer [ Frefatad 9 % e e

Fo =22 4020
q(x)

Sl p 3R ¢ 9EUR He €1 £ 1 Ui, 9 foge # s W ¢ g ®, 96w

Irfaeh GEATt 71 <feh Igug Herd Gad B © (SIEI0T 14) , 3T T 1 o 9 (4)

g f U Gad e @l

SETEYUT 17 sine e o Hidd R fa=r i)

7ol 39 W fomr & o fou &9 fefafed 9o &1 @ @ 2

limsinx=10
x—0
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T 39 el i el gAIr qt 7 TR B, feReq sine Weld o eR@ Wi I
fiehe 3@ X A 927 e (intuitively) ¥ T & T 21

o9 AU o f(x) = sinx Gft araferss gemst o forg aitfig 81 9 wifee
c U STdfesh W& 8l x =c + h W@ W, A x — ¢ BH @A B B 4 — 0 @AY

lim f(x) = limsinx
X—>c X—>c
= lim sin(c+ A
h—0 ( )
= lim[sinccos/ + cos ¢ sin /]
h—0
— lim[sinccos/h]+lim [coscsin/]
h—0 h—0
=sin ¢+ 0 =sin c =f(c)

T TR lim f(x) =/(c) 3: f TH Haq e gl
ot st YR cosine Hed o Wided 1wt ymifora fRen S Hekar 21

3EET0T 18 Tog HINT % f(x) = tan x TH Had ®ed 2

sinx

o & gom e f(x)=tanx = 21 78 ®er 34 gt arsafas gemst o fag

COS X

RefiE B, STl cosx#0, ?ﬁlﬂfﬁ\x;«t(2n+1)72t B1 g0 et g feman © o sine 3R

cosine e, Tad HA ¢l TAU tan e, T9 3T Tl 1 TR B o SR, x

o 39 9t qHl o fou Haa @ 59 o foe o aftenfia 2
el o TS (composition) | i, Had Herl s SHGER Teh Ueeh q7 |
TR HIfSC foF afg £ 3R g T oo wed 8, @
(fog (x)=f(gx)
feifird 2, i weft g 1 URE £ % WA 1 U SuEH=E e ¢ Frefetad v
(9o foT Sheiel o), W (composite) HE o Gided i aRefud s 2

WZH‘HWWfﬁ?g%ﬂW%ﬁWﬁﬁW(realvalued)W%
ff ¢ W (fo g) g gafk oW gddl g(c) W f Tad €, @ ¢ W (fo g)gdd
I B

frefafed Seeol § 9 Y99 &1 T fhar T 2l
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IETET0T 19 TUEY R £(x) = sin (x?) G ARG Her, Th Gad Fed 2|

ot o HIfSU R foemeie wom g ardfas g o foau uftfid 21 %o
f I, gTA h T Herl o HANSH (go k) TG W G ST Tehdl €, Sl g(x) = sin x
A h(x) =x* Tl Hleh g 3R 4T & Had wer €, s@fere w2 gR1 Te fewd Fehren
S "kl €, TR £ TH Had wer @

IETET0T 20 T & £(x) = |1 —x +| x| | g0 ARG Fer f, ST x Tk At @&
?, T Had wer 2l

Tor A arcfas geaeti x ok fau g &l g(x)=1—x+|x|qM A B h(x)=|x| O
qRerfia sifsw) d@,

(hog (x)=h(gx))
=h(l-x+[x|)
=|1=x+ |x|| =/(x)
IR0 7 H 'Y 2@ b © T 4 T Had ®er ¢ S YHR T 9gus Held IR U
A1 el oh1 AT B o R0l ¢ Ueh Had %o | 31d: & Fad Herl i G e
BH o SR £ ot Th Fad wer 2l

1. fag #ifST & %@ f(x)=5x—-3,x=0,x=—37A x=5TR Fad 2|
2. x=3W WA f(x)=2x2— 1 FdA I g Hifeq|
3. frefafeq weml o Tide &1 S Sifsa:

(@) f&)=x-5 (b) flx) =

X #5
x—=5

© fo=2=2
x+5

4. fag =ifSw f& ®wem f(x)=x”,x=n,‘ﬂﬁ'd?f%,3fﬁn@ %F-IW%I

Xx#E=5 0 (D) f) = x5

x=0,x=1,d%0 x =2 W Fad 2?2
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£ |eft sride o fagedt w1 9 i, 5 fR /1 frefafad seR @ ofefid @

2x+3, AR x<2 |x|+3, AR x<-3
o S 7. f@=] 2x A& “3<x<3
2x -3, 'Qﬁ x>2
6x+2,?:|ﬁ‘{ x>3
Ll >
8. f(x){x’qﬁrxio 9. f(x)= |x|,'qﬁx<0
0, M x=0 -1, IR x>0
e vzl X’ -3, AR x<2
10. f(x)—{szrL?T&, e<l 11. f(x):{szrl, o ron
X0 -1, It x<1
12. - ;
7 {xz’ I x>1

fo)= x+5, A x<1 )
13. = —x_s,qﬁplgmqﬁmmw,@wwé?

T £, Hiae W TR wifse, sl £ et grn gt @

3, I 0<x<1 2x, A x<0
14. f(x)=14, a< 1< x<3 15. f(x)=40, AT 0<x<1
5, a< 3<x<10 4x, A x>1
-2, A x<-1
16. f(x)=42x, IR —1<x<1
2, IR x>1

17. a 3R b 39 HA &1 G e e fow

ax+1, I x<3

f(X)Z{bx+3, TR x>3

g uRefid wed x = 3 W Had Bl



18.

19.

20.
21.

22.

23.

24.

25.

26.
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Lok fg o & fou

AP —2x), I x<0

f(x):{4x+1, IR x>0

SR IRAG Fe x =0 R Tad Bl x= 1R 38k Hiad R fo=m ey
Wﬁg(x)=x—[x]mqﬁﬁﬁﬁwwwﬁ$ﬁ’g&ﬁmW%Iqﬁ
[x] 59 HewH qUiish f&fid edl 8, S x o S 91 x 9§ %7 2

F f(x)=x>—sinx + 5 g IRAMGA B x = 1 T Had &

Frefafad wedl o diad W fa=er Hifva:

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

(¢) f(x)=sin x . cos x

cosine, cosecant, secant ?ﬁ'{ cotangentw—*ﬁ' & o R fo=m wifsm)
£ o |l erEiderar o fagetl s @ wifse, sel

sin x
f0=1"x , I x<0
x+1, AR x>0

fauifa wifse foe wem f

X

0, Ifg x=0
SN R Tk Had wer 2
f o |iae w1 Sitg Hifew, 5§ f Frefafead ger 9 ffia @

) _{xz sinl, I x#0

sinx—cosx, IR x#0
f(x):{—l, 7R’ x=0
U 26 ¥ 29 H k o HMI i T wIfSC i Y59 e fAfdse fag w dad =i

kcosx, I x#
T—2x

)= mwﬁmﬁawF; w®

T

2

T

3, IR} x =
Y7,
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27.

28.

29.

30.

31.
32.
33.
34.

5.3.

Tfora

f()= kxz, g x<2
3, AR 12 SR ORI ®eld x =2 W
)= ke +1, Af€ x<n
Xx)= cosy, AR x> SR IR BeHx =1 ™
)= ke +1, afs x<5
R T SR IR e x =5 ™

a AT bk THl 1 A1 Hifere aifer

5, g x<2
f(@)={ax+b, IR 2<x<I10
21, I x>10

g1 IR ®ee Wk 9dd wed gl

T & £ (x) = cos (1) SR IRAMGG Fe Tk Fad o 2l

TIEE 7R £(x) = | cos x | g1 IR Fel Teh Tad ®Her 2
Wﬁwﬁﬁﬂ@ﬁm%
F)=|x|—|x+ 1| gr1 uRenfod wem £ & |@eft emicrar o fagst # 9@
EAIS

geeraar (Differentiability)

fosell e H @ T 92l i TR HISY| 809 Tk Idfaeh held o STaehals]
(Derivative) @1 fr=fafag ger o aftafag fowar em

M ST R £ T ardfeash Hed € Al ¢ S8k Wid § fud Tk f6g Bl c W

F1 Tehelsl (TefaiEd YR 4 giefid o

lim €M -1()
m—-—--
h—0 h

g 3 Ho *1 ARG B @ ¢ W f h FFHASA Hl f(c) Ao %(f(x))lc‘g’mm
F 2

Sx+h)- ()
h

f'(x)=lim
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g Rt e, St off 38 W T eI B, f oh STaehersl i IR LT B

R SRS T [ (x) A %(f(x))‘g'r{r e FW T &R AR y= ()@ @%m )

0 UHe &L Bl THEl WM 1 STohelSt WA HH Rl WAl i SYeehel
( differentiation )shgd 1 B S xS Eme f(x) 1 ke it (differentiate)”
w1 f T w €, T @1l g ® T (v e ity

fesherst o stenTiord o &9 | fefafed Feaal ot afv fean e 2

(1) (uxv)=u" ="

(2) (w) = u'v+u' (@& 9 TOAwA )

(3) (“j MWV ety 0 (e i)
\% 14

F= & ¢ groft & F g (standard) el o STt i R & E €

| 5.3
f(x) x" sin x COS X tan x
f'(x) nx"! CoS X —sinx | sec’x

e el ot T STaehers w1 Ut fohe @ o T gema ot e © T ¢ afe dar
T e gl1" 3d Wifae €9 9 Uv9 Iodl § T AfE TE T4 © a1 9 B? g8

T Taid IR © SR S9eT S 1| AR limwwmﬂﬁ%,ﬁ
h—0

T FEd ¢ 6 ¢ W f sremwara T € v #, 79 Fed © fh o wia o feet
98 ¢ W wad feEwada €, afe o Hiand lim—f(c+h2_f(c) -

h—0

lim LXMW= oopimg (finite) 2 FOH &1 He AaU [q, b] § Aok

h—0° h
FHEA ¢, 97 98 A [a, b] o Tk 65 W e ¢ S| o qiqed o g
H el T o T i foget o 9o bR W HHW: ¢ den o1 U ki WO o €,
S foh R @ T, afesh o q91 bW He o ¢ geT qe ST 9el o Yol @ €
TH YRR o AaUd (a, b) | SEheHT hednd €, g 98 AU (g, b) o TIH
fag W smEsheE B
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THE 3 A% Ger fRE g ¢ W sasera 7, A1 3§ fag W 9% Haa o 2
suufe 9 55 ¢ W ed@swera €, ofd:

i L0=1E)_
fFqx=c o fau
1) - fie) = L@ (g
X—C

safem lim [/ ()~ £ (0] = hm[M.(x—cﬂ

x—c x—c xX—C
0 lim[f(x)]-lim[f(c)] = lim [M} Jdim[(x —¢)]

x—c¢ x—¢ x—c xX—cC x—c
—f(c).0=0

o 1igcnf(x) =f(c)

T UHR x=c W BoH [ Fad &l
SUUHT 1 Y EheHE Her Had el 2l
IIﬁ%"?WW%WWEWWW(COHVHSG)W@%Iﬁmﬁ%ﬂ

3@ T 2 TR f(x) = |x | g0 IR Wer Tk Had e 21 59 Held o ard e W
W | fo=R & 9

fo SO+ O _ —h
h—0 h h

=1

TAT T UL HT HHT
hmw:h=1 3
h—0" h h
< 0 TR ST AT e <1 ve 1 Ee w6 e €, gatn },ii%_f(OJth_f(O)
1 A el © 3 36 YR 0 W £ SFeshed TEl ¢ 3Td: £ Th Sfesheld e
T 2



iy q STahead 179

5.3.1 @gad Forl & ITHAT ( Differentials of composite functions )

I el oh STAhcTSl oh 3TEAI Sl TH Teh ISR g TI= HiT| A ofifere foh
TY £ 1 STEhelS A ST =ed ©, el
f&) =@2x + 1)
we fafer e ¢ foF f5u= w99 o TR I (2x + 1)} T EIRG H¥oh W SgaS e
&1 TS A Y, S A T R T

%f(x) - % [2x+1) ]

_4 (8x +12x* +6x+1)
dx
=24x2+24x + 6
=6 (2x + 1)
&1d, e e foh
J&)=(hog) (x)
el g(x) = 2v + 1 T A(x) = x> &1 F WY £ =g(x)=2x+ 1.7 f(x) = h(t) = F.
df dh dt
31?‘[:56 =6(2x+1)=32x+1)*.2=3£.2= e
70 gEd fafy &1 @9 T8 @ 7F 9 YRR o e, S (2x + 1) o el &
uReher e 39 fafy g WXt @ Wi €1 Suded uftel 9 ed efivenies ®9 9
frefafaa v ura e 2, 59 @en #@9 (chain rule) #ed €l
THE 4 (e T ) 7 ST o £ T ardfaes JHE B ©, S den v S e

1 G €; A f=v o u. AH WAfoC TR t=u(x)3ﬁT,‘Iﬁ( %T‘T%ﬂ %ﬁ'—ﬁw

o af _dv dt
& @ dx dt dx

T TH YOI w1 SYUM Big < € Suen e w1 faer et wehr o e
S Rl B1 HHA ST foh £ ek aTdfereh A ®er €, S A e, v 3w
T, et

f=(wowoved AR r=u@x) dM s=v(H) & @
a d, dt dw ds dt

~ . — —

= W u- o —
dx dt de ds dt dx
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Ife ST oA o Gt eraehersil w1 e 81 i WS AR Afereh ol oh G
o fau sf@en f2m =1 w3 w1 gehd 2l

JETETUT 21 f(x) = sin (x) T TSl T hiTST)
o oM T & yed o & ol W HASE @1 arad §, A u(x) = 12 3R
v(t)=sint%?ﬁ

f(x) =(vou) (x) =v(ux)) = v(x?) = sin x*
t=u(x)=x>T@1 W A i fF %zcostﬁm %sz AR <A w1 e o
g1 o g@en fEw g

d  dv dt
-— = —.—=cCo0st.2x
dx dt dx

g 3tfad IRomg 1 x%h TR e S H I ¢ ST

= = cost-2x=2xcosx’
dx

foeroua: &0 @Y 9 THH1 A9 R 99d § o9 A affa §,
dy

d
=sin (x?) = = — (sin x?
y () dx( )

d
=cos x> — (x?) = 2x cos x?
dx
JETETUT 22 tan (2x + 3) %1 STAhers] T hiTeT|

T WM AT R £(r) = tan (2x +3), w(x) =2x + 3 T v(f) = tan ¢ €|

(vo u) (x) =v(u(x)) =v(2x + 3) =tan 2x + 3) = f(x)

TH YRR [ Her h1 GANH B1 AR £ =u(r)=2x + 3. @ %zseczt qen
%zzamﬁaﬂﬁa:rﬁaaél Id: JEern FEm gr

& _dv di

=2sec’ (2x+3)
dx dt dx



iacT q STk 181

IETETUT 23 x o 9L sin (cos (x2)) T STTHTH Hife
TA WO f(x) = sin (cos (2)) , u, v w, A HEE HT HASH B TH TR
F@)=(wovou) (x), el ux)=x,v(f)=cos ¢ T w(s)=sin s 8l =u(x)=x> 3N

s:v(t):cosﬂ'@ﬁq'{gﬂi'@ﬁ%fm" ﬂzcoss,éz—sintﬂi’iﬂ %sz AR 2 |l

ds dt

1, xoF Gt SrEdfass A o fog st 2
3d: J@e fIm o ATIH R g

df dw ds dt _ .
b ds e (cos s) (—sinf) (2x) =—2x sin x* cos (cos x*)
Taehreua:
y = sin (cos x?)
ESINIY b _4 sin (cos x?) = cos (cos x*) — (cos x?)
dx dx dx

= cos (cos x?) (— sin 2)i(xz)
cos (cos x sin x =

=—sin x? cos (cos x?) (2x)

= — 2x sin x? cos (cos x?)

Y 1 9 8 § x o Ty f=faf@ad wemi &1 efased Sifag:

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

sin (ax +b)

4. sec (tan (‘/; )

3 12 5
5. cos (cx + d) 6. cos x3 . sin? (X°)

7. 2\lcot(x2) 8. cos(\/;)
9. fag #IST fF B f(x) =|x— 1], x e R, x= 1 W fehferd &l 2l

10. fog *INT fF 78aq quie ®ed f(x) =[x], 0<x<3,x=1TMx =2 N
ferhiord el 2|
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5.3.2 3T el & aaakers (Derivatives of Implicit Functions)

e TH BH p=f(x) % ®U % fafay kol S TR Hid © € Wy T8 AEIh
& ® fop ol ) Ted TH w9 § ek oA ww) Serewond | x 3R ok ot Frefafea
Heui § 9 T R faviw w9 9 faur sifea:

x—y-mn=0

x+sinxy—y=0

el S W, B9 y ok fAU W Y Fehd © 3R Hel™l il y=x—nh ®9 ¥ fa@
Tohd &1 SHd <9 H, UET TE @ € FoF Heiel bl WXl T Rl IS ST qleh B
ﬁﬂ‘*ﬂﬁﬁ@ﬁw_{:ﬁ’ﬁ?@ﬂﬁ,y ﬁxﬂﬁﬁﬂ%&ﬁﬁﬂﬁéﬂﬁ%ﬂﬁ%lmx
3Ry ot h1 Heel 38 YR e fehan T B fR S9 p ok foI WXl e ST
Bl 3R y = f(x) o &Y § for@n s @eh, @ &4 HEd & o phl x o T (explicit) wer
o &9 H o fwa T B1 SUge SR W W, 8H hed € 16 p i x oh I
(implicity) oM & ®9 § ad a1 T 2l

d
SEEI0T24 AR x —y=n @ Eyi‘ﬂﬁ HIfQ|

T U oty 7 ® TR g9 y o fou e e SudeEd Hew &l e wehR o gen
y=x-m

L
d

Taereua: 39 Gy Flx, oF TU Y FATFa HH WV

qd

d dr
dx(x y) = o

mﬁmw%waﬁ%ﬁx%wﬁawamnmwmlww

d d
;(x) —;(J/) =0

e a4 © &
dy

=2 =1
dx

& &



IEET0T 25 A% y+ sin y = cos x Tl %gﬁf EAIE I

Tl B9 T9 Gy &1 1Y SRS w ¢

& d . d
—_— — — —_—
™ dx(smy) dx(cosx)
sJEel fEm &1 9@ w3 W
dy+cosy-ﬂ=fsinx
dx
7oy Frefafea afomm fier 2,
dy  sinx
dx 1+cosy
STt y#Qn+1)m
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5.3.3 Gl FeplvTfidia el & siaeherst (Derivatives of Inverse Trigonometric

Functions)

T YH: oA feerd € o wideim S wer Had g €, W g9 58 JHIo el
FHN| 376 TH A Tl oh STaheTsl i A S oh [0 J@er 99 &1 J=0 H3

SETETUT 26 f(x) = sin”!' x 1 3Taharsl A HITSC I8 A AT foh g9HhT

stfegea 2

T 0H eliftoT TR y=f(x) =sin'x € @ x=siny
T Uel HT x o WHE STIHT HH W
1 b
=cosy;

dy 1 1

dcx  cosy - cos(sin”' x)

Wmﬁﬁaﬁﬂcosy;toaﬁmqﬁﬂﬁa%, ﬂﬂfﬁ,sin*‘x;t —%,g,?ﬁﬂfﬂ

x#—1, 1,3 x e (-1, 1)

N
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39 UROMH 1 o s 9 B €H FEfeiad s9a8R Siee (manipulation)
T &1 TR RIS 5 x e (— 1, 1) % T sin (sin?! x) = x 3R T8 TR

cos?y=1—(siny)>=1—(sin (sin'x))> =1 -

g & Jfh y e (—;,gj,cosyFﬁ YT TR SN SEAT cos p = f] — 22

39 Jeh X xe(fl,l)é?%fq
dy 1 1

dc  cosy \f] —y2
SETETUT 27 f(x) =tan x 1 SFTHEIS @ KT, T8 WA g o gqaT ifeqed 2

T W ST 6 p=tan-'x @ @ x=tany B x o GUel Sl TN 1 e
FH R

dy
1: 2 —_—
sec? y —-
dy 1 1 3 1 1
= dv sec’y 1+tan’y l+(tan(tan'x))> 1+x°

311 yfqeim PR ToTfidia wetmi o sTaehersii ol T1d Sl 3T9eh 31T o fau B
feam e 21 9 ufdeim Breptofhadia werl & sTaersi ol fefatad 9rol 5.4 § feon

T 2

WRUM 5.4

f(x) cosx cot'x seclx cosec'x

—1 -1 1 -1

1+ x2 x*’xz—l x\sz—l

Domain of /" | (-1, 1) R (—oo, -1)u (1, o) [ (—ow,-1)uU(l, )

S )




OiacT q STaheadl 185

ﬁmﬁﬁaﬁuﬁﬁ%maﬂm

1. 2x+3y=sinx 2. 2x +3y=siny 3. ax + by* = cosy
4. xy+y’=tanx+y 5. x*+xy+)’=100 6. X’ +xy+xy°+)y’ =81
2x
7. siny +cosxy =k 8. sin*x +cos’y=1 9. y=sin’ Tox?
3x—x3j 1 1
10. y=tan’ ) <X <—=
4 (1—3362 ‘/5 \/5
2
11. y=cos1( 2j,0<x<1
1+x
2
12. yzsm’l( 2j,0<x<1
I+ x
o 2x
13. Y =co0s s p—l<x<1
1+x
1 1
- [
. y=sin (2x I-x" )y——=<x<—=
14 ) «/5 «/5
y—sec_l(;) O<x<L
15. 2 1 «/5
5.4 SIETdTent AT TTuTehtd et (Exponential and Logarithmic Functions)

areft A T !, S SgYR o, URHT o qe Bk wer, o fafi=t o
o T TRqe & IR H W T T AR § ¥W WER Hafud horl o Th T
o 9R | diE, 5= =Emdiat (exponential ) T SFTOTR T (logarithmic ) Hel &ad
g1 =&l W a9 &9 9 7 et e € o 39 Se98 o ogd W e ek aell
UL § R STh! SUUTAl 39 qEish hi foug-owg o & ¥ wrel &
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ATRid 5.9 ffy=f1(x)=x,y=f2(x) =x2,y =f(x)=x*qAq y=f4(x)=x4a? e
feu 7y B e ST foF S-S x 1 S we@dt S @ deh 1 gaorn ot st st
21 T% 1 YU ST ¥ gfg T A Y

A

Bt St 21 Eeh A T B foR x (>1) ok
= # = gfg o "Wy =f(x)
M Sgal Sl € S-S n 1 AHF 1, 2,
3, 4 B 9 1 I8 Hewda € fF
HUd At YACTE 99 % T 9 © Sel
f(x)=x 2| STEAIHEY W, TEH 31 T8
o 5 SR-3 1 F gfg w3
y=f,(x) F A p-31& H AR Afeeh
bl STl &1 S o el /£ (x) = 10
A/ (x) = xR fo=m Hifsw) afg x = v
T 1 W agHR 2 B S €, o £ H A
| ¥ gL 2108 W B, @ £ H AW
1 9 9ght 2% B W }1 W YRR x § UM 9t o for, £ 9f5 s, # 9fE
aTden Siferek diern 9 Bl B

U afterel 1 Feht 7 @ foh 9gus werl &1 ghg ek sd W R e €,
fq o SN SEY gfg Sl S| ek SWd Tk i Y94 gg 33dl € T,
1 HE UG BoHd & S 9gus Werl i orden oifush oS W w@dl 87 TEH ST
THNAF ¢ 3N 36 YHN o Held H1 T 3Ty = £(x) = 10° 2

AR T e ¢ foh foheft o quiier n o foU o' ®em /), ®ed [ () =¥ &
aTien st IS W Fga 81 ST & fou ww fag W R € L () =20 H
e 10+ A dSi § 9@ 21 F8 A HIT & x o 92 9l o forg, S x = 107,
0 () = (103)100= 1030 & f(107) = 100 = 10100 §| T £ (x) FT STUET f(x)
1 M §gd AU 21 Te g e s T € o x o 37 @l wEl ok forg el
x> 10°, f(x)>f,, @) 21 fhg 70 ==l W 3okt Suufa 33 &1 v & w30 g6 TR
X% oS HH I TR TE Feua fehan S wehar € fom, et oft o quifer 4o g

f () ST f(x) H A A dSt 9 Fed

TRSITET 3 el p =f(x) = by, ¥ 3MER b> | o ol =Xdieh] %o Fgeldl 2l
APl 5.9 W y= 10" L@t <gian 7= 2l
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Ig Gelre &1 Wt © o Ieeh 39 Y@t i b o fafvre i, S 2,3 8k 4 ok fog
G #x W1 ST B w1 b F9@ e fefafad
(1) =REClhT el o1 i, ar&dfesh Teael 1 g R 8l 2|
(2) =R el 1 TRER, THE HcH aredfas Genstl w1 9q==d gl 2|
(3) 5% (0, 1) TEAIHT e o STeRd W T 21l € (I8 39 a2 H1 TH: Hed
2 for forell oft omafaes w@m b> 1 o faw po=1)
(4) =S e Hed Tk oH el (increasing function) Bl 8, 3teiq
SE-S g9 oW | ¢ AR 9gd W ¥, e S Sl Sl B
(5) x o STAMIF T FHUNHSE HHI oh T TR He 1 qH 0 F 3Ad e
eIl 21 TR vedl W, gt =gty ¥, eieiE STRRR x-37e1 i SR SR Bl
g (frq s@d =it fyean =& ©1)
3R 10 A6l SIS HeT 1 WIENUT SETdiehl el (common exponential
Function) F&d 21 F& XI &1 UIgages & R A.1.4H gad <@ o fo goft

1 1
1+ 1—!+ 5' +...%l

1 AN T U G © FEe 7 2 991 3 o TEd Bl © iR 9 e g YR . d
TH el YR o T H WM i W, 8 ThH IAd HeoqU =EMhl e
y=e" g 81 8 Wﬁﬁﬁ SHTAlehl W (natural exponential function)
FEd 7

g ST ey BN o o1 SRedieh! el o fdeid a1 ifided ® @I afg ‘e’
1 S ST Teh TYfEd SATEAT 1 ST Wkl B1 98 @iet fefertEd aftren o faw afa
el 2l
aftyrer 4 HA AfSY R b > 1 T arsdfas W@ €1 d9 e %hed § T,
b FMUR W g 1 AL x €, AE b° = a Bl

b FMER R a % THIEF H T log,a § Tohe 3 &1 39 THR A br=a, @
log, a = x 39hT WA T oh Tolq MY &9 F& T IIEI0N 1 FAM HL| &H 1
? T 2° =8 %1 TIUh I vIsal H & 6 a1 Bl O log, 8 = 3 fer@ Tehd B1 g YR
104 = 10000 @1 log,, 10000 = 4 THged FoF &1 T W& ¥ 625 = 5 = 257 log,
625 = 4 3124 log,, 625 = 2 TATT M T

offeT | SR Afureh v gfteshion o foeR 1 W B9 %8 ¥ohd & & b > 1%
SR fAdifa 3 o &R0 ' T0H Hl oA aRdfas GEetl o g § A
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Tfora

IR GeAell & 9g=ad | Ush T
% ®9 § 3@ S Hhdl ¢ 98 wed, g

TIUTHTT T (logarithmic function)
Fed €, frefafed yer o wfonfea 2

log,: R" > R

x —>log, x=y I pr=x

d ®fed wE 9, IR SR h=107

A TU “HIUROT TR’ SR AR b=
A TU “UTehiceh TTETUTeR’ hed | g
Wiehfdeh TR i In GR1 Wehe Hid Bl
TH A H logx 3R e et T IE e o1 Fefua siar 21 eepfd 5.10 o 2,
T 10 SR STEFT0Eh 1T el o 3fleid <MY 7T B

YR b > | Tl TR Herl i Fo Heaqul faeman #= gefiag 8:

(1) ¥ (non-positive) TS o T TH TV hi hig Y0l TRATS & o1
Tohd & 3R TEAT SO Her 1 Wid R* R

SETUR T ot sh1 IREY o adfeeh Gl &1 qgeed 2l

fag (1, 0) T el % 3T W Hed @l 2l

AT o Tsh i B eid §, feifd si-541 g9 o1d @ I iR o

)
3)
4)

()

(6)

%, S GEE] dd{ld’\w&ddl\_ﬂm%l
0% oTcfuss fihe aeix & faw,
log x o ®F &I fRelt off q
rfae T@n ¥ w0 fHa S g
B SR v |, = (wged) =quta 9
G - 318 o ehedn ST Bl €
(T =@ Hoft fireran =1 2) |
WS.llﬁy=e"HWy=logex
o 3feRg <IMT T 8| 98 &M <
W%ﬁﬁw@;z:xﬁ@
T & 401 yfafea 7

Y -

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

1,0)
) >X
v
YI

37T 5,10

3TTeRTd 5.11

AT Tl o & Heequl o7 e g e g @

(1) Mo ufeds 1 U 7m0 8, e log p#l log, p & W& # 1 feban
GITW%Iqﬁ?ﬁﬁlﬁﬁ1ogap=a,logbp=BH9JIT10gba=y%l%ﬂﬁh‘r 31 T®
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g fH a*=p, 1P =p AN b = ¢ 31 319 AT TROTH HT et H WH 9
(B = b= p

IS TE HHIROT | YA i W
bb=p = pr*

31 [3=ocy3~‘l9«1'°ﬂa=E%|3'HW
Y

log, p
log,a

(2) TOAEE W log B T YHE THE Th 3 U U1 B1 WA Aoy R
logbpq:aélgﬂ'@ ba:pqwm%@“ruwzrﬁ: log, p =P T log, g =7
@ P =pTA b'=q WD A | WG b = pg =bPb = bP1RI
WW%%(X:B-F%QW

logb )2 :logbp + logb q
T8 U a9 T qen Hecqul aRong qd kel 8 5| p =¢ 2 1IUE <90 F,
STge w1 A frefafed weR 9 foran <1 g @

log, p* = log, p + log, p =2 log, p
THHT Teh T SATTHRIHI S o feau Big faan mn ¢ teiq et oft o qorfen
n o fag

log, p =

log, p" =n log, p
arEqd § F8 qROE peh TR oft areafass oM o faw e ©, fRq 39 g9 wHifa
FE T YAE TE RO 6 oy 9 uew frefafed w genfud o ged 7

X
log, ; =log, x — log, y

IEETOT 28 M I8 9 ¢ 1o xoF 9t aredfaess A & T x = e 22

ol UEd @t e ST R log el @1 Uid 9t o ardfas Sl w1 9eed il
2| 3EfAT SRIE THIEHIT R AT WS % T 9 TEl 21 | W ey
& y = B1af% >0 qa I Uil 1 TLTUH & T log y = log (€°2) = log x . log
e=logx ¥ TS® y = x YTl BT 81 3TqUH x= elozx shelel x o o T o foIq e 2|

Sgehd U (differential calculus) ﬁWWW%@ STHTHROT 07
T ¢ T, oo &1 gl o =8 uRafda &t g 21 59 0 % A= wwa | o
fopen e €, et Squfa w1 B9 BiE o B
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Ty 5%
(1) x o ama "1 3TeTherSl o Bl Bl €, ?FMH %(ex)Ze‘

(2) x o AU log x T TaehasT l 2 T, e %(logx)=%
X

IEETUT 29 xoh GO fAfafEd &1 sTeshad sifs:

(i) e~ (i) sin (logx),x>0 (iii)) cos™! (&) (iv) e~
3
(i) WF AT y=e 7| 3 S@en = % qEn gr
dy— ’x.i _ = _p-x
a ¢ wm COTe
(i) AF ST & y=sin (logx) 81 & @ =70 g
dy i _ cos (logx)
= =cos(log x) = (logx)=
(i) =M ST R p = cos! (¢") B @ g@en FEH gN
R =y
dx 1_(ex)2 dx l_er
(iv) AF A &y = ecosx B1 319 S@en faw g
% zeCOSx . (_Slnx): _(Slnx) eCOSx
frfafad &1 xoF U STehard Shifg:
ex . 3
1. — 2. sin'x 3. o
sin x
4. sin (tan” e™) 5. log (cos &) 6. ¢ +e" +..+e"
oS X
7. e‘/;, x>0 8. log (log x),x>1 9. logx’ x>0

10. cos (logx + %)

*$uar W TZT G TS 303-304 R 3G
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5.5. WEI;TU'ITzlﬁ'J Adh (Logarithmic Differentiation)

39 I=s] H g fHfafEd YR o T fafine o oh werl 1 STahe he HE:

y =) = [ux)]®
I (¢ SMHR W) @ W STGe i Ffeiad YR | : fora wehd ©
log y=v(x) log [u(x)]

sjEen oM o6 gI gr
1 d 1
; d_ic/ = v(x) m ~u'(x) +V'(x) - log [u(x)]
T qread ® TR
% = y{%-u’(x)+v’(x)-log[u(x)]}

79 fafy o &M 39 &1 e 91 T ® T f(x) 91 u(x) 1 Td ¥ BT ey
SIS 3ok TTTUIh TR &t 111 59 Wfshal ol TTErTUTeRtd 3Taehe™ (logarithmic
differentiation) gd & 3R 5 fFrfefaa seewol gr1 o fman T 2|
(x=3)(x* +4)

3x* +4x +5

(x=3) (P +4)
Fe A S y_\j (3x% +4x+5)

AT Tel o TIE T W

IEEI0T 30 x o 9Hg EaRGECIGR RIS L

1
logy= 5[log (x —3) +log (x* +4) —log (3> + 4x + 5)]
T T8l T x, oh WY& el HT W

1 2x 6x+4
T3 T2
(x=3) x"+4 3x"+4x+5

N |~

1
y

NENEENTS

SPE]

Il
SRES

1 2x 6x +4
T T L2
(x-3) x+4 3x +4x+5

-3+ 1 L 2x  6x+4
2V 3 +4x+5 | (x=3) x*+4 3x? +4x+5




192 TTford

IEETOT 31 x o AU o 1 TR HITT, S&l ¢ Th o9 3K 2

Kl WFﬁﬁEﬁﬁy=a{ﬂ

logy =xloga
T T8l Hix, o HU&T TR HE T
1dy
3 dx =loga
1ora 2o
I yloga
L) = a1
9 Geh X I =a' loga
d X d xloga) xlogad
. —(a") = —(e =e —(xloga
Taereua: dx( ) dx( dx( ga)
=¢e'¢ loga =a*loga

IEMETOT 32 x o GUE xsinx 1 STaeho HITST, Sd foF x> 0

T AWM iy fomy =y &1 STl Uell 1 oIS o W

logy =sinx log x

S 1y
y dx

1l

a y dx
d

ot 4
dx

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

N
(sinx)—+logx cosx
X
[ sin x
gl
X

inx | SIN
xomE {— +cosx logx}
X

+ cosx logx}
X

sinx—1 sinx
X

-sinx +x™™ - cosx logx

SETETOT 33 AR e+ + =B Al % EICEEIE L

Wﬁm%ﬁyf+xy+xx=ab

u=y,v=x"dd w:xxT@ﬁtl'{E'ﬁf u+v+w:a”§mﬁg:]?n%|
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du dv dw
Tgfea E+ZC+$=O - (1)
A =) 2| T TE B AL T W
logu=xlogy
T el T T GHE ST T T
1 du d d
_—— — x—(1 log p—
e xdx(ogy)+ ogydx(X)
1 d
—x=Ztlogy-1 yr @ B
y dx
du x dy < xdy
TgferT — —u ——+logy)=y [——Jrlogy} e
dx (ydx y dx @
SH'T‘EIT*TI'{ v=Xx"
T &l T TR o W
logv=ylogx

Tl q&l R xoh TUE Ao H T
1 & d dy
- — = logx)+logx
i ydx( gx)+log i

= L ogx Y e g 2
X dx

dv [y dy |
@ _ 1
AU dx va + ngdxj
.~ [y +logx dy} 3)
. s
g w=x'
T gel BT TLUE FA W

logw =xlog x
AT Tel T xoF WUE e HH W
1 dw

d d
—_—— _10 +10 | —_—
- x—(log x) +log x t(x)

= xiﬂogxium%ﬁ'cn‘%l
X
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a1l

N

=w (1 +log x)

*[%

=x"(1 +logx) .. (@)
(1), (2), 3) @ (4), 517

o x dy (J’ dy)
+lo +x7| 7 +logx T+ (] + =
Yy [y gJ/j g / x* (1 +logx)=0

S

Ly

a (x .y ' +x . logx) =—x"(1+logx)—y.x¥"—ylogy

&
dy —[y'logy er.xy_l +x"(1+logx)]

&

x. "7 +x"logx

19 11T o Y91 | YSA Boldl ol x o 91987 3Taeheld hifeid:

(x=D(x-2)
(x=3)(x=4)(x-5)

1. cosx.cos2x.cos 3x

3. (log x)yos~ 4. xr — 2inx
2 3 4 1 ' (HLJ
5. x+3) . (x+4)y.(x+5) 6. [x+—=| +x* *
X

o

7. (log x) + x'g~ . (sinx)*+sin” ([

2
x"+1
9. X+ (sin x)° 10. X5
x —_—

1
11. (x cosx) + (xsinx)”

12% 15635&59@1#’9@%??%1%111%%%@:

12. ¥ +y=1 13. y'=x

14. (cos x) = (cos y)* 15. xy=ex»

16. f()=(1+x) (1 +x2) (1 +x*) (1 +x*) R YA Hel 61 SEherst 1 iy 3
39 YR f7(1) AG SIS
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17. (x2=5x+8) (* + 7x + 9) 1 3TaeheM f=fafEad dF TR & HiforT:
(i) RS TTEW w1 HAN wh
(i) IO o ARl BN Uk Uhel dgIR U Hleh
(iii) TTTERT SFAFE F
e ff TNty HIY foh 39 YR Wiw dAl ST HHH 2
18. ARy, vAM w,x ok e & @ < faferml stalfq gem-oAwa fag # gREfa
g, fgdfa - TRt St g <uisy foh

du dav dw

— Wm.v.w="vw+tu. 5 . wtu.v

dc dx dx dx
5.6 el oF WTeIfcieh ®Ul ok 3Tdehelsl (Derivatives of Functions in

Parametric Forms)

Fofi-eft < = AREl & g w1 Heu T @ o g SR A s, Ry u e
(hedt) =R TR § gerep-gorer Hadl g 9o &1 TR o6 Hed Teh dae TA1iaa 8l Sl
2 U feorfq o 29 wed € o6 59 991 o ot 1 Hau s diEd =1 Uit o weEm g
afofd 81 7re dadt =R M ureret (Parameter) sheetdl €1 31 Goaee alch 9 g1 =
TRMET x Ty ok &, x=£(f), y=g (f) & €9 | A FaH, hl Yafaeh €9 | K
TeY Hhed §, S8l Tk qred 2l

9 &Y oh el oh 3Tadhelsl A & B, Y@ FEW gl

Y _& &
di dv di
dy
gl % %(WWﬁ—ﬂJm%ﬁm%l
dt
ﬂ&)( dy dr _ j
T TR el WﬁFd (t)?rqu f'@| [ 10 # 0]
W%TUT34qﬁx=acose,y=asin6,ﬁ£3ﬁ3ﬁml
T fen € f
xX=acos0,y=asin0
zHferg dx a sin O _y=acose

do * 4o
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@
Ad; Q . aco§9 =—cot0
dc 49X  —asin@
do

3STEY0T 35 Af x=at%y=2at%?ﬁ%§lﬁaﬁﬁ'ql

7o fe ® fw x=at, y="2at
ELS LY %=2al qaM —=2a
o G
i & &
dt

IS 36 ?Tﬁ‘{x=a(6+sin6),y=a(1fcose)%T‘ﬁ%ﬂﬁﬂﬁﬁm |

et X 41+ cos0), & = 4 (sin 0

A de—a( cos 0), de—a(sm )
dy

d g  asin®

_—
A dx a(l+cos0) 2

do

[ oot e, e o e s o 6t st < T oy A g
o &, heel Uil o WS § oFed hid

2 2 2

ISR 37 af%;x5+y5=a3%ﬂ?jy e i

X

T A AT R x=a cos’ 0, y=a si 0% T«

3 2 2

2 = =
342 = (acos’ )} +(asin® 6)3

X
2 2
= a3(cos”0 +(sin” 0) = a3
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2 2 2
d: X =a cos'0,y = asin’0, x? +y3 =q3 & Yl THHT 2|
d. d
39 Y&N, d_)(; = 3q cos Osin 0 3R d_)ej = 3asin’* O cos O
dy ,
dv 4o 3asin"0cos6 Y
EL 1Y -— = —=—=—————=—tanf=—
" dv dx  —3gcos’Osind x
do

| oot | afk &9 sreTe Wem & sEmed w H fafy w1 W W E @ ¥
frata Sifea g

I T F@ 1 W 10 G H x A y KT w57, TH T | yEfaw ®9 H
qafya g, a yreet &1 faae feg fom, %aﬁrﬁﬁm:
1. x=2af,y=at 2. x=acosB,y=bcosH
4

3. x=sint,y=cos 2t 4. x=4t,y=?

5. x=co0s 0 —cos 20, y=sin 0 — sin 20

sin’ ¢ cos’ ¢

6. x=a(0-sin0),y=a(l +cosB) 7. x:\/_2t’y:\/_2t
cos cos

t
8. x=a(cost+logtan5jy—asint 9. x=asecH,y=>btan0

10. x=a (cosO+ 0sin0B), y=a (sinO — 0 cos 0)
11. -qﬁ.\-xZ\lasin'lt’y:\/acos'lt, ?ﬁwﬁ; Zyz_y
X

X

5.7 fgda whife &1 31@@hest (Second Order Derivative)
M ofiferg fom y=fx)T @

% =/f'(x) - (1)
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TG f7(x) S & ql € x o TIUel (1) 1 I: Saeher Y Fehd &1 30 FhK

. d(d
T 98 ;(d_);j 2 5 7, 59 fgdia sife &1 s/@@e™ (Second Order Derviative )

w}%’aﬁwfdx—zf@ﬁsmm%f(x)asmaﬁﬁéawaﬁﬁ(msﬁ

frefim e 81 Ak y=7() 8 @ T D) Ay Ay, ¥ off Fefod w21 w feorof
W%ﬁmw&wﬁsﬁwmm%l

ISEIOT 38 A p = x+tanx%?ﬁ 2L i
3l W%Wy=x +tan x B 39

=3x2 + sed x
d* d
ERIGIY E); = Z (3)(2 +sec2x)

=6x + 2 sec x . sec xtan x = 6x + 2 sec® x tan x

2
3aT8XuT 39 Zlﬁ'y=Asinx+Bcosx%\ @ fag wifse fo %+y=0%l
T T W

dy

— = A cosx—Bsin
p X X
2

i £y _

d
— (A cosx—Bsinx

dx( )
—Asinx—Bcosx=-y

39 TR — +y=0

IEEAUT40 IR y = 3eh+2e3x%aﬁfasaﬁmﬁ?—5d—y 6y=0

X
TA W& p=3e> +2e¥ 8| I

Q — 662x+ 6e3x =6 (er + e3x)
dx
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d2
gt dxf 12¢% + 18¢% = 6 (26> + 3 %)
d’y . dy
31d: F_ E + 6y =6 (2™ + 3¢e¥)

~30 (e +e™) + 6 (3¢ +2¢%) = 0

FEET0T41 Ay =sin! x B A Wi fo (1 - x2) Collxy ?zO%I
x
W?ETy:sin”x%?ﬁ

1

de Ja-x)
7 \/(l—xZ)Q:I

d dy
R ;[ 1-x%)- )

. =] — ) o
ay
dx

2 2x
ooy e
i 241- 22
2
37 (l—xz)d—{—xﬂzo
dx dx
Teorereua: fean 2 fon y=sin’1x‘€}?ﬁ
ylz\/l_ 3?%‘?6 ( )yf =1
S (1=x*)- 2y, + 37 (0-2x)=0
3d: (I-x)y,-xy, =0

YT & 19 109% § S womi o fgdia ife & Taehas J1d hiteg:
1. x2+3x+2 2. x20 3. x.cosx

4. logx 5. x*log x 6. €' sin 5x
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7. e*cos 3x 8. tan' x 9. log(logx)

d2
10. sin(logx) 11. 3 y=5 cos x—3 sinx¥ d fag Hifew &R ?J;+y=0

12, TRy —cos' ¥ T %ﬁmﬁqﬁﬁmﬁm

13. 4 y=3 cos (logx) + 4 sin (log x) & T M & ¥y, +xy, +y=0
2

d
14. 3afg y:Ae’""-i-Be"x% LI U ED Eg—(m+n)%+mny=0
d2
15. ?Tf%{y=50067x+600e’7"%?ﬁﬁ’5ﬁ312ﬁdx—{=49y 2

2 2
16. aﬁw(x+1)=1%aimﬁzxf=(§j 2
X
17. =g y=(tan*1x)2%?‘ﬁWﬁﬁ(x2+l)2y2+2x(x2+l)yl=2%l

5.8 HTSAHTT WHA (Mean Value Theorem)
T STIeE] U g9 STaehel MU o ] SMHRYA uRomt &1, fa fag few, e s
TH T YHAl 1 SAITHATE SRAT (geometric interpretation) T+t TH T |
T 6 AA AT WO (Rolle's Theorem) A &fifSq fF 7: [a, ] > R Tga Fa0a
[a, b] ¥ Had aen faeq Sfauet (q, b) § awera © 3R f(a) = f(b) & &l a 3R b HLE
arEdtesh H@d €| qe faga SHae (a, b) | TR W& ¢ 1 eifaa € 6 £/(c) =072l
AT 5.12 3R 5.13 & &5 (@ T wer & e Ky 7 #, S It & g9
1 IReeTT i T W B
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eI ST 5 ¢ 3R b & A feord oo o fogetl @ oael Y@n 1 g9 ® @
wfed el €1 30§ Yoie ofeid W %A 9 W U fag W yeual g 8 Wt 8

Ul o WA 1 UL I el €, Fih y=£(x) % Neid o Tt fag w ol
@ T AUl o o Tel fug 59 fog W /£ (x) w1 rEhest Biar 2l
YT 7 AIEAHT WHA (Mean Value Theorem) B &fifst &% f: [a, b] —> R Tawa
[a, b] & S q1 A (a, b) § FeThela € T8 AT (q, b) | ToHedl TH ¢ a1
i € o

fo)=

= ST mremE g9 (MVT), e o T899 &1 T faero (extension)%l
3TSU 376 BH HILAH Y9 ohi SAHAE e 9He | HeM y = f(x) 1 3T STehfd
5.13 9 e ®1 29 U & f1(c) F N g%y =f(x) % 95 (c, f(c)) W W= T

wﬁ@aﬁw%mﬁwaﬁ%%a@ﬁrs.mﬁw%ﬁwﬁ@ﬁ
—a

(a, f(a)) 3R (b, f(b)) o WA Wi T BIH TN (Secant) 1 FUMI &1 HEATH FHA
o el T R e (q, b) W feom wh f6g o 39 ¥R © 65 (¢, fle)) W i
o9l W@, (a, f(a)) A0 (b, f (b)) Toget & sra S 7 S5k @1 o GAR Bl 21 T
el H, (0, b) ¥ TH &g ¢ TR A (¢, f(c) W @& W&, (q, f(a)) T (b, £ (b))
%1 T oreft Y@ Ee o SHE 2

fB)=f(@) s,
b—a

Y
b, £ (b))
N
N (€ f(c)
\Qﬁ
X'€ O\l, a c b > X
YI

3TTeRTd 5.14
SETETUT 42 He y=x>+ 2% U ot & 9 1 TAfq ST, 6 g =— 2 qe0
h=27%I
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T T p=x2+ 2, HaUA [—2, 2] Fad qe e (—2,2) § SEherd 21 WY &
f(=2)=/(2)=6 T f(x) T AF — 2 T2 W FAMF 2| Uk & THT o AR Th
g ¢ e (- 2,2) 1 e e, W& f(c) = 0% 1 HfF f1(x) = 2x 2 3G ¢ =0
F()=08R c=0e(-2,2)

SETETUT 43 A [2,4] H ®e f(x)=x>h T A9 9899 i FeAMIa it

T WO f(x)=x2 A [2,4]  Haa 3R A (2, 4) § e g, Fifh sHR
FTHAS f(x) =2x AU (2, 4)H wRwi 2l
HqE f(2) =4 3R £(4) = 16 T gHAT
JB) - fla) _16-4
b-a 4-2
AT 99 & AR Th {65 ¢ e (2, 4) WA g1 =1feq a@ifk f7(c) = 6 &1l Tl
F/(x) =2x AW ¢=3213W: c=3 e (2,4), W f(c) =67l

1. ®ad f(x) =x’+2x—8,x € [-4,2] % T a1 o 99T I FAMIq HifoQ|
2. Site sifsTe fo =0 Aot 1 e fefefea worl § 9 fhA-feed W g 2
T SSRWH W 91 9 YA & FHY o faelim & 9) § o %% Thd €7
(i) f(x) = [x] % faT x e [5,9] (i) f(x) = [x] % faCx e [-2,2]

(iii) f(x)=x*—17% faT x e [1,2]

3. A f1[-5,5]— R Gad ®er 8 3R 3% f(x) fordt oft fog 3= & e
g @ fag =ifeT & A 5) 2£(5)

4. WFEE HI GG ST, A€ 3T [q, 5] W f(x) = x>—4r— 3, Tla = |
AR b=4 2

5. WA YT SO Hiey g A [a, b] B f(x) = x— 5x2— 3x, TEla =1
AR b=3% f(c)=07% TaT ¢ e (1,3)H T@ HifQ

6. TR T 2 T SWEd XU i el oF fo B e ki STuRiTT ki i Shiferg)

fafaer 3ergvor
IATEI0T 44 x oh |uel frAfafad 1 fase Sifeg:

() 3x+2+ \/127 (ii) S 1 3c0s ! x (iii) log, (log x)
2x° +4
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T

1 1
= Gx+2)2+ (2% +4) 28

() = o f = V3ve2+

2x% +4

mwwwwgﬁmqm@p% % o i 31 fem

dy

1 l_l d ( 1) 2 _-1_1 d 2
—(3x+2)2 -—Bx+2)+|——=|](2x"+4) 2 -—(2x" +4
l 2( ) , ( ) 5 ( ) , ( )

_l 1 _3
- =(3x+2) 2-(3)—[5) (2x*+4) 2 -4x

N | =

3 3 2x
C 23x +2

- 3
(2x% +4)2
N g x>—§ & fory R

(i) =F AR y=e* +3cos™ xT1TE [1,1] F Yok fog & feaw qfenfod
21 zafer

dy — eSeczx.%(secz x)+3(_ 2]
1

[

-x
> d 3
=" (2 secx — (sec x)j -
dx ‘]1 —x
seczx 3
= 2secx (secxtanx)e -
1-x°

SCC2 X 3

— 2sec’x tanx e ——
\ll—x2

o G fF TR WeW w1 e ohad [—1,1] § € W= ®, it
cos™! x % 3Tl 1 A et (— 1, 1) H Bl
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log (1
(i) T ohfe fw y—log*logx)—@
og

A SRt Genst x > 1 % fau e Rty 21 afan

(3TMER fEdA & T g

dy 1 d
— = —— —(log(l
0 10g7dx(og(ogx»
_ L L4 g
log7 logx dx
P S
xlog7logx

IETEI0T 45 xoh TUeY FAfafEad 1 sTeehad shifea:

. x+1
(i) cos ' (sinx) (i) tan_l( Snx ) (iif) sin_l( 2 j
1+cosx 1+ 4"
&l
(i) A AT & f£(x) = cos! (sinx) Bl &AM AT fF 7@ wor gl arcafas
gemet o fog uRwfia 21 80 38 frefafea w9 § foe ged €
f(x) =cos™" (sin x)

= cos”! [cos( = xﬂ , since— —x [0.7]
2 2

T
=——x
2
1a: flx)=—1%I
(i) = hfse fm f(x)=tan'(%)%l i AT fF o' wed 3

arcdfersh GEmst o fag giefid @ f5eh T cosx# — 1, 31eifd & o woE
foom ot & eifafted o= |t arafas genst & fau 9 3@ wed &
Frefefad JrR ¥ H: e Y Tehd e

f(x):tan_l( sinx]

1+cosx

2sin(xj cos(xj N .
— tan! 2 2 — tan! {tan( ﬂ =
2 cos? X 2 2

2
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e AT for &w ofer qean s H COS(;j I F1e Toh, Hifh I8 Y o aTeR

T Bl e f(x) = % 2

o i B —sin (-2 1 7 e 1 9 8 e 7
+

x+1 2x+1

qeff xh! T FE F SIS © Toeh foaw —1< 2 <121 +iifw

1+4° 1+47

BEC

1
4xs 1,370 o

¥ U ®, gEfa gd 39 9t x 6l T e @ fores faw

y¥+
1+
qeff x f5eh forw 27 1< 1+ 4 %l@m2ﬁ%+2‘ R ot fora g 7,

S\t xoh ToT 9 81 37 W Y ardfas @ o fau gftafid 21 o1e
2r=tan O W W I %o Frefafad gehR o g foran <1 g €:

[ Ax+1
fox) = sin”! | 2 }
L1+4*
:sinfl— 22 }
[1+(27)°
. | 2tan® }
= sin
|1+tan® @
=sin' [sin 20] =20=2 tan "' (29
d
f@ =2 (@)
14+(27) dx
= 1+4x-(2x)10g2
B 2*"'og2

1+ 4"
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AT 46 IR F@ft 0 <x<nh FAT f(x) = (sinx) T @ £7(x) TG HIO
T & W y = (sinx)" * ®@A U ardfash GEmet o foq gRwfid €1 et
T W

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

1 dy
v dx

E (sinx log (sin x))

d .
-— (sinx
sin x dx( )

=cosx log (sin x) + sin x .

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

A % =y ((1 + log (sin x)) cosx) = (1 + log (sin x)) ( sinx)*"* cos x

SETETUT 47 HAKHS TR g o fou %Eﬂa wHifere, et

4l a
y=a ', A x=(t+1j %|
o1 o AT o STy qen x, Iee ardfaes G £ 0% forg aftfia €) s

1
ﬂ _ d( t+1): at ti(t+lj‘loga

A d '@’ ar\ ¢
L),
=a _t—z oga
a—1
T YRR ﬁ: a[t+1} -i(t+1j
dt t dt t

dx
= #0%ad AR t2+ 121 o/: t#+ 1 o T
1
dy ( _Lj N
Q_i a 1 2 loga atfloga

de dx [Hl}”l (1 1) ) a(t+ljal
a . — — —
dt t e /
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JATET0T 48 ™" o Y& sin? x k1 3TIhcl hifsu|

T T TR B 1 () = sinx T v (1) =e = 1 T i W _ /D ) T

dv dv/dx
du . dv ) .
— =2sinxcos x I — = e (= sin x) = — (sin x) e* *F
dx dx
- du 2sinx cosx  200Sx
' dv  —sinx ™~ %%

T 5 G fafay goaraeir
YT G 1 | 11 9% U< Hl b, x b WU 3TIhel hifsTu:

1. (3x*—9x +5) 2. sin’x + cos®x

3. (5x)dcose 4. sin'(x yfx), 0<x< L
cos_1£

5. 2 ,—2<x<2.

:;2x +7

J1+sinx + /1—sin x

6. COtl{ . _ },0<x<7E
\/1+smx—«/1—smx 2

7. (logx)eex, x> 1

8. cos (a cosx + b sinx), TF=l =R ¢ N b & faUw

. g o T 3n
9. (sinx — cos x) inx-cos), 7 <x< Y

10. X +x'+a +q, f50 99 ¢>030 x>0 & fau
11. xx273+(x—3)xz,x>3éﬁ ferT

12. A& p=12(1-cos i), x =10 (i —sint), —§<t<§ ?ﬁ% M Fifw

13. €y =sin' x + sin’ ~/1_x2,0<x<1%?ﬁ% BIRCAIS

14. A€ —1<x<1% fou xl+y+yydl+x=0 g @ fag S &
dy 1

A (1+x)
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15. af% feft ¢ >0 I (x —af + (¢ — b= & q Tag Hifog fw

ol w

2
{1+(ﬂj}
+,aﬁ?bﬁﬁﬁ@ﬁﬂ??@1%l
ay
dx*
16. AR cos y=x cos (a +y), T cos a ==+ 1, ql fag Hifv & dy:_cosz(a+y)

sina
2
17. aﬁ{xza(cost+tsint)33ﬁ’{y=a(sintftcost),?ﬁ %Sﬂﬂ TSIy

18. AR f(x) = |x P, q genfora shifsrg fo 77 () 1 @ifde & SR 29 9 o i
19. ot e o fagid o 5@ g, fag Sy foe w9t o[ quis » o fag

()= e
dx

20. sin (A +B)=sinA cos B+ cos Asin B &1 Y & T TTHe g cosines
o foru = g3 9 &)

21. o T UQ Hor 1 A €, S Yodeh fog W Ead 81 fohq oheral & fegeti W
FTHEHE T 8?2 A W H1 e f Sdqerns)

f(x) g(x) h(x) f(x) g'(x) h(x)
22. AR y=| I m n %ﬁﬁ%aﬂﬁqﬁ i}= / m n
a b c e a b c
23. AR y= gaeo’x, — 1 <x <1, WM T
2
(1-) 2 2y o

QRTIT
¢ T (g qHE B 9 Ui o TR fag W Had e @ afg s9 fag
W e T, 36 g W e % 0 o SR Bl @l
¢ T Herl o A, S, TOAw 3R Wkl Had e §, A, A £ aen
gﬂﬁﬁw%,?ﬁ
(£ @) () =f(x) + g (x) Haa T 2



Hided qAl STeehetTadl

(f. 9 () =f(x) . g(x) Fa@ B 2

S o)
[gJ(x) 20) (STl g (x) # 0) Haa Bl 2|

¢ TAF IR Hed dad ol § forg s faeim = =&l 2
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. ﬂ*@w—ﬁmwﬁémﬂaﬂwm%mwﬁm%lqﬁ

f=vou,t= u(x)ﬁ'('qﬁ —HQJT d:aﬂ@l'rﬁc_o{%?ﬁ

aﬁ‘_ dv dt
dx dt dx
¢ F UFH e (ARG widl #) Fefatea 8

i(sin‘lx)= ! i(cos_1 x)= |
dx 1—x? X 1-x2
4 (tanx)= —— 4 (et x)= ——
dx 1+ x dx 1+x
i sec_lx)= ! —(cosec x
dx xeZ—l dx x\/_ 1
d( x) . d
£ - = (1 =
o e)=e dx(ogx)

& TR ATHRH, £(x) = [u (x)]*® F Fq S Bl oh STaehel HI oh g
Teh YR TRl &1 39 deheish o stedquf B o ferw emevas © T f(x)

T2l u(x) T & S B

¢ T & YHA: AR [ [a,b] > R WA [g, b] § Faq a1 A (a, b) §
IR B, T (@) =f(b) 8 A (a,b)H Th TH ¢ 1 e © @

fee f'(c) = 0.

¢ TEEE YEA: AR £ [a, b] > R WA [, b] B Fad a1 AR®A (a, b) §

TR B Al AU (a, b) W TH TH ¢ 1 A 2 fiwen fog

SO iE)

fey=F2=





