Aided dAT TAheA=dr

(Continuity and Differentiability)

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

5.1 gfHert (Introduction)

IE A SAARA: Fel 11 § U T HoHl oF STothald [adisnd auie e i
(differentiation) =1 SHHNTA €1 TH s fiy=d Tgud wemi
s FreviHdE werl w1 eEemed &l W@ ¥k 2
T LAY W FH GId@  (continuity), AT
(differentiability) e $7er UREARe Gaui 1 WYl
ThouTsi I WA HAT T8l §W Uidenw rewihdE
(inverse trigonometric) weHl 1 TTHe HET ff HE@|
36 B %D U YR o ol i F&d Y ® €, e
ELCIGIED] (exponential) AR ng‘TUWﬁT{ (logarithmic) et
ed g1 37 ol 5N eH STaehel o1 TeIeR Wfaferml o1 I
Bil ]| S7aehel TUTd (differential calculus) o AIETH § € ;
ST ®9 ¥ GO (obvious) F& Ferfeall ol Tram &1 P vmym rm e

g i, o &9 39 fom =+t FO AURYA () ELpil Sir Issac Newton
(theorems) @1 TET| (1642-1727)

5.2 Wia™ (Continuity)

HIq 1 Heheud ol F 3THE () FIH H N
foTT, B0 ST=e% &l < ST SN § JRA _
F@ 1 FrEfafed e W faER Fifm: o2 v
(1, AR x<0 ﬁ
f(X)— z’qﬁx>0 (0’1)
IT o aad H ardfosh @l (real line) o xre »X
YoF fig W URAIRE 8 S8 WeW H oo 0
epfd 5.1 | < W g1 HE o W oo 9 Y

et fiehTet Teha @ foh x =0 SAfafier, x—318 JATeRf 5.1
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o 3T Hi-he fogatl o foau we o §d A off x= 0 & SEHL Th T o THY
(T q9H) 210 o Gfiehe aEff @R & faget, stefq — 0.1, - 0.01, — 0.001, THR
o fergetl, W he &1 9 | € de1 0 o dfTehe <Rl @R o fegati, steiq 0.1, 0.01,
0.001, Wb ok fergatl W et o1 WM 2 B1 &T¢ 3R <74 uet ot Teet (limits) 1 Ao
1 AT ek, T e Wehd © T x =0 W Her £ o o8 92 T¢ uey i G e
1 aen 2 ?1 Ty w9 9 ord qen Trd ue ) HEW §HE / Ot (coincident) T R
29 g% ff 2Ed § fF x= 0 W werd w1 °H a0 Uy 1 S ok G 7 (e 2) 1
e HIfST foh 39 3ol i 89 AR Tsh Y (inonestroke),aﬂﬁ[waﬁﬁ
TS i Gdg § fom1 39U, & @i9 ghd| 9%qd |, €4 o i 33H i AavIhdl
9 el € 59 'H Y 9 9l @R S €1 U8 UH Sl @ Wl el
x =0T Fad (continuous) T 2l

37d 9 T T He R fo=ar s

LIk x#0
2,k x=0

Ig oM ff g fag W oRefia @) Y
x=0T <Al &Y, a4 e <4 98y i G | o
e 81 fohd =0 R el &1 7H 2 ®, S &g
3R T vy 1 HHE % IHATS HE SR ©.2) a1
lo

o]

v

qﬁ%l <
TH: B I A B TR Wer o STl X'

o e 33T 7 T ©iw ghd € T@ TH

A S0 € Fod x = 0 R o Tad T R
TEs ®9 ¥ (naively) €9 %€ Hehd 8 TR 52

Tk R fog W g oM Fad €, A 39 55 o @-9 (around) Feld o 3Tei@

I T HTST H Gd8 9 FoH IS T Wid Fehd ¢1 39 91 1 gH TR 9o g,
ERIGE2 (precisely),ﬁﬂﬁff@ﬁwﬁaﬁﬁmmgz

uftamer 1 9H s foh f arafos Semst o fhdt suagesa o 9Rwfia us ardafas
T ® 3R T AT R £ % wid W o T fag @1 9 £ g ¢ W Haa €, 9

lim f(x) = £ (c) 2l

foega 9 @ AR x = ¢ W ¢ U&7 HT WA, qC U&7 HT A T Fer & OAF B
ZI'I:Q’Q:TTWC—OI(existence)%ﬁ?ﬁﬂ“ﬂ@ﬁ{q\{ﬁwﬁ,ﬁ:{x=cﬂf@ﬁﬁw
21 T IS R Al 1 = ¢ R ard e den ¢ v w6 Had gor €, 9 3 3vatTs



162 T

M i 8H x= ¢ W %o H1 Gl Fed 81 36 FohR 86 Fiacd 1 GRS i Th 31
TR U off =red X Hehd €, St fom A fean e 2

Teh Theld x:cﬂ%ﬁ%,ﬁ%x:cﬂqﬁmﬁﬁ%ﬁ?ﬁx=cﬂw
1AM x = ¢ R Herd &1 G4 o R 21 3K x = ¢ W GoH Fad T8l & o 1 Fed
& fF ¢ W f er@dq (discontinuous) & AT ¢ 1 £ 1 Tk 37HIdeT &7 45 (point of
discontinuity ) Fed Bl

SAETOT 1 x=1 W HEH f(x) =2x + 3 o Hidcd Sl Sid it

T UBd I8 oA U fF W, x = | W aRifid @ SR sHeH "M 5 B 31 Held
F x= 1 W Hw T4 FW@ 2 W 2 R

lim £ (x) = lim (2x+3) = 2()+3=5%7

o7 lim £ () =5= /(1)
AW x= | Wf Haa 2
SETETOT 2 WiraQ foh @ ®ed f(x) = 2% x = 0 W Fad 8?2

o oF ST % 9ea fag x = 0 W e uRefid € SR @R W 0 1 o
x=0 T HeH &1 Sy e 81 e

. T 2 A2
iy 0=y =0*=0
TG THR }Ci_f}(l)f(x):():f(())
a1: x=0W f Haq 2
SEEIOT 3 x=0 W HeM f(x) = | x | o Fad W fo=R Fifsu)
T QR g
—x, AR x <0
fx) = x, I8 x>0
Tl x = 0 R Ferd aRAfud & 3R f(0) =021 fagx =0 £ 1 o1 qer =1 G

lim f(x) = lim (-x)=0 &
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T YRR O W1 1T 91 s H@T ok foag
lim f(x) = lim x=0 2
x—0 x—0"
T YT x= 0 T a1C 9&7 1 HIHT, 370 987 1 G qe Her 1 HHE Hawd 21 oA
x=0W f Had 2l
SETEI0T 4 JEIMRT fh wem
X +3, afexz0
fe = {1, I x=0
x =0 Had &l 2

T T8l x =0 W Hor IR 8 3 x =0 W SHH HF 1 81 56 x # 0, 9 Feld
TEuEE ?1 3y

lim £ (x) = 1i1r(1)(x3+3)=03+3=3
Fifer x=0 W £ & FH@, £(0) o e F&l €, 38T x = 0 W o Fad e
21 89 g% i ghifved # god © T 59 wer & T srdide 1 fag et x= 021

331807 5 3 1%|§35ﬁ Ealic i) it fS9 W =R ®ed (Constant function)
f(x) = k Had I

Tol 9% Tod qft arcdfas gemnsti o foru afiefia § oik fedt off ardfas g &
foTu g9 WA k71 A ST fF ¢ T arafas e ), @

lim f(x) = limk=k

<Jfeh foRel aTEfash W@ ¢ & AU f(o) = k= M f(0) T safe wem s v
arEdfers G o e Had 2
30T 6 Tag wifSu fo& arxfas genst o fau qaws wod (Identity function)
f(x) = x, Y&eh oRfosh GEA o faw Had 2l
T Tl TE ol Yoleh fag W uRwita € IR gl ardfas WEA ¢ o fo
f(c)zc%l

BRI lim f(x) = imx=c
X—¢

xX—c¢
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T UHR, liinf(x)=c=f(c)aﬁis¥ri%ma€w=rféwﬁéﬁHﬁﬁgaﬁmﬂ%m%l

T U5 fog W fdl e o Aide 1 9RAfud & oh 915 316 g4 39 qRerm
T T TGN (extension) ek fhET Held o, SHeh Wid |, 9idd W fa=m =i

AT 2 U ardfeeh e £ Held el € IS o8 £ o Wid o Yok falg W Had 2
70 R 1 Fo IR ¥ THgH H1 SAEvIhdl 81 WM AT {6 £ Tk T e €,
S Hea 3faet (closed interval) [a, b] | IRE €, £ o Had &H o feIq ewaes

2 T a8 [, b] % (7 T9g3T (end points) o TN b WiEd SHeh Weleh fog W Had @l
f @ ¥ fag o R Eae & e ® T

fin =@
ARf 1 bR Wiae w1 7 € fm
lim f(x) = f(b)

T T T lim £ (x) Tl 1irgf(x)waﬁ§aﬁﬂﬁ%|wvﬁwaw&uww,

xX—a

Ifg f ohae T fag W uRefyd 2, 9 o7 39 foIg W Had e €, sweiq Ak £ w
Wid Thel (qgeeE) €, A f Th Had ®od Bl 2

SEETOT 7 W f(x) = | x | g IR o Th Had el 872

. —x,?ﬁf{x<0
T f &I 79 T fam wed ¥ R f(o) = x, AR’ x>0

I 3 W BH W € fh x=0 W f Fad 2
M AT fh ¢ Toh Ao &1 38 YR € T ¢ <0 B137WWd f(c) = -

g g lim f (x) = lim (-x) =—c (F?)

<fen lim f (x) = f (c), THAT_f T FONHR AR e o fau gad 2
d 9 ST o ¢ T aTEdfees §@ 39 YRR ® % o> 0 713U £(c) = ¢
oY & lim f(x) = limx=c (F1?)

xX—c¢ xX—c¢
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Fifeh lim £ (x) = f(c), SAAY £ Ff ©FcHer ardtass Gemst & fog dad 2l
< £ weft fogetl | Tad 7, 91: 9% TH Gad W <

SETETUT 8 WM f(x) =2 + 22— 1 & Widd W fo=m wifsu)

T WA f Y% dndfas @l ¢ o fog qieifid @ iR ¢ | ogEe AF
A+c?— 1% gx 78 ot s € T

lim f(x) = lim (X* +x* =) =c* +c* -1
X—cC X—cC

S lim f(x) = f (c) T TAAT FoIF aredfas @@ & fag £ daq €1 gae ol
2 7 f U Had wer 2l

3?II%TUT9f(x)=l,x¢0§m TRaifed ®ed £ % did W faar sifsu)
X

T TRl T YRE®R (Non-zero) IRfad H&AT ¢ i A= HifSQ
1

3 limf(x)=1iml=—
x—c x=cxX C

EIE ﬁ,i@ciO,Wf(C)=% %1 T TR Lim f (x) = f (c) iR Fere f

Hid % Y a5 W Gad €1 39 YHK £ Th Gad Hed 2l
TH TH TFW T A, 3777 (infinity) T Fhed T (concept) i THAH oh faTq,

I3[ Bl BH THeh foIq el f(x):%%ﬁwx:o%ﬁwnﬁmmﬁ%l

THoh faU B9 0 oF Gf-Tohe i arxiideh TS o AU %o o OMl 1 31e9ad
1 e IRt BT WA hed &1 AT (essentially) BH x=0TR £ o ST U i
|1 Jd HE H TG F o1 THH 9 D GRofiag w21 (SR 5.1)

|ROT 5.1
X 1 0.3 02| 0.1=10"' 0.01 =102 0.001 =107 10™
f)| 1] 3.333...] 5 10 100 = 10? 1000 = 10° 10"

T 2@d § o S-S 1 T 3R W 0 o FTehe e Bl © £ (x) 1 I I
a1t fieran & S@ar ST €1 39 o1d 1 Ueh 31 YhR © ot oFed fohan ST Hehdl ©, Si9:
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Th ¥ aRdfdsh S hl 0 o 3T e AT, f(x) o AF & fhelt off yea wen
Y aAfuss fman S gohd 21 YRl § 39 9d ) g6 frefafEd yer 9 foed @ fw

lim f(x)=+ oo

x—0"
(STh! 39 WhR UGI Wl 8: 0 W, £(x) o (Q U&T I eFcHeh G 3Fd 8) | T8 W
B o A1 TR € T + oo Teh ATl @ &l € 3R W 0 R £k ¢ uey i
G 1 S TEf ® (emdfosh @Ee o w9 H) |
T YRR W 0 W £ o a1d Y&l i EH A B ST Wehal @1 FeAfeiEd wnol 9@
@d; T 2

| 5.2
x [ -1l -03 | -02] -10"| =102 ~10° | - 10"
fx) | -1 -3333.] -5 -10 ~ 102 -10° | - 107
aroft 5.2 9 en frekd e € fF Y

A R(aeh & i 0 o Fd e
TR, f(x) o AE Bl TR off Ue7 wen 9
4 fhe 1 Fehdl 1 WellhlcHsh ®9 ¥ &Y
lim f(x)=—e forad €

(FS9 39 WehR 9&T Sl 2: 0 W f(x) o &g X’
T&1 1 S HUTHE A 21) T8 B9 39 9
W T I AR ¢ — oo Th ATATR HeEA
& © oud 0 W £ o ad uey i G
Ffeqe 8l § (ardfas Sl o ®9 H)|
3TERTd 5.3 1 STehE STIe a2l &1 A M
e 21 3T 5.3

sarEr 10 fafafed wom & 9idg W fo=r Sifsu:

x+2, 3R x<1

fo = {x—Z, IRk x>1

&1 Theld £ aTEdaeh 3@l o Yedeh fog W a2l

UM 19 c< 1, df(c)=c+2 71 T8 TR lim f(x)=limx+2=c+2%8|
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Id: 1 9 %9 gt Ao gemet W f Had
M2 ake> 1, f(c)=c—27%I

A lim £ () =lim (x=2)=c -2 =£(c) B!
Iqua S4 |eft fagei W Sl x> 1%, £ Wad 2

TIM3AR c= 1, x=1R f S a1¢ qeT HT G,
ST

Y
4

13)

Iim f(x)=lim (x+2)=1+2=3 T
x—1" x—1"

x=1W f o I v &1 G, 7fq Y’
lin}f(x)=lirr#(x—2)=l—2=—l
319 Jfeh x= 1R £ % 9T q1 T 987 HT FEE HUE (coincident) T2 ¥, ord:

x=1Tf Had 7 Bl 3@ YhR [ o ridcd 1 fag oheaet W x = 1 B1 39 o
T TG AH 5.4 T AT T T

Sareor 11 Ffafed JehR 9 aRfia %o £ o Ta (Fef) st fogei ol 9 shifse
x+2, IR x<1

f(x)=4 0,3 x=1
x=2, IR x>1

Tl ol SSER0T 1 aXE el oft B 3Ed € Yedeh andfaeh @ x# 1 % forw £ e
2l x=17% forg £ o =rd a7 =1 &, lim f (x)= lir{L(x+2)=1+2=3%l
x=17% foau 7 & W ve7 =t G, limf(x)= 1Lr{;(x—2)=1—2=-1%|

Hfehx =1 £ o a1¢ qe ¢ v k1 S Gt T €, ofd: x= 1 W f Faa

TE 81 TH UBR £ o SIq 1 g sheet A x =1 B| $@ ol o STed 3Tehia
5.5 © <grtan T )

sarEtr 12 fafafed wem & 9idg ® faer sifea:

x+2a x<0
f@) =
—x+2, A x>0
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T oAe My for fammefia wem 0 (99) &
rfafted 1= T arafaes gemst & fau afenfia
21 TRUTSHER 39 o %1 9l

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

D, ={xe R:x>0)2

9N 1 A€ c e D, dl lim f (x) = lim (x+2)=
c+2=f(c)% oA D, H fHW 2
N2 ce D, @ lim f(x)=lim (- x +2) =
—c+2=f(c)? M@ D, ¥ i fHF 2

ifh £ 394 Wid o TEE fagel W Had @
fra@ en frerd ferterd @ foF £ T W e 2
T9 o T ST STHfd 5.6 Gien T 71 A
ST fF 38 e & oMo & @ied & foae 7o
e i IS 1 Tde ¥ ISH Tl 7, fohg &d x

T o 34 fagell W w Ted § Sl W For
wRkefia = 2

S2EI0r 13 fAfafad wem & 9ida W foer

Tﬁﬁl‘q:
x, IR x>0
f(X): X2, -q-ﬁ\rx<0

T T, YS9 ol Yodeh ardfaeh S& o
o R 21 39 e 1 ST ek 5.7
o fen 21 3@ oo o e ¥ I qehETd
Al € TR el o id i ardfaeh 1@l o i
STEIE (disjoint) 39 =l # fasifsa <
foran s v forn fom

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

D,={xe R:x>0}2

1,3)
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91D, % fadt oft fig W f(x) =% 3R 77 W@ ¥ @ 51 "k ¢ fF DA
f Tad g (3@ 2 fEn)
T2 D, % fadt ft fig W f(x)=x T IR 7% we@ 9 @ 1 "k @ fF DA
f Tad T (ST 6 @)
I3 31 BH x = 0 T %o ol fageluol 3d €1 0 o faq we &1 91 £(0) = 0 B
0 W f o oC T&T I G

lim f(x)= li')rg_x2=02=0% qen
0 W f < I U HT Gl
i 700l x=04

I1a: 1%f(x)=o=f(0)aaqaomfw%|wanfaggwﬁﬁfmﬁqmas
Yok fig W Gad 21 31d: £ Uk Had o g
SETET0T 14 ST fF goieh 9gu8 %o Had eidl 2l
T TR ST fF HIE HeH p, Th 9IS %o Bl € A% o8 Rl Wiehd W&l n
agﬁﬂp(x)=ao+a1x+...+anx” g gRefa %Bf,\_ﬂﬁaie R den an;tO%l Il
IE Held YA i e o fore aftfia 21 frdt fafvea sreafas @ oo fog
&\ <@ ® T

lim p(x)= p(c)
THfeTT IR 5/ ¢ R p Gad &1 Hfeh ¢ i oft arafaes ge@n @ gafer p ford

ff aredfers o & fou gqd w, v
Solq p TF Hed FoH 2
ETETOT 15 f(x) = [x] g1 wRwe@ ©.37T o
HEqH Uitk e oF STIAe o HE eyt
fagell 1 s wifor, @l (] ¥ 30 “VTavan o
WW@WW%,@XQ - 4:0) 2,0) 1,00[0 TG G0)
FH I I AU 2l ©-D

. —0 "'(0’_2)
&l Tel dl 89 I8 <@ § foh £ ueft —o (0.3
ardfess gemst & fau afefia 2
TH e Rl @ A 5.8 H Y

fe@mn T 2l 3TTeRtal 5.8



170 T

i@ ¥ 1 el el ® TR WS Werd x o Gl quiier " o fore ergaa 21 el g
FEEA F o 1 a7 A R

9T 1 A AT R o Tk UE ardfos e €, S fadt off quif o swee 1 R
AqoE § 78 e § o o % fohe &1 gl arcafas genst & fau Ky gu wem
M [c]; ¥, e lim £ (x) =1im [ ] =[] 1 & f(c) = [¢] F: e Ferd, 5 Wl
aredfaes Gemel o fau dad €, s quie e 2l

a9 2 M AT o ¢ T quiier 21 o1qud €9 U U qaiwd: SR adfas g
r>0wmm§ﬁﬁ [c—r]=c—1Sal® [c+r]=c%l

drmstl & ®9 §, 391 31ef I g R

lim f(x) =c— 1 a0 lim f(x) = ¢

<ffer ot oft quifer ¢ o forw 3 died gae 2 & endt €, o1 yed o x |eft
Ui AT o feu etEdd T
5.2.1 Had el @7 &SEuTa (Algebra of continuous functions)
fusell e o, W FT Fheddl IS oF I, THAF G o SSEIU h FO
e foman ol STEUd: 376 59 Tad Wwerl o ST o1 off 9 STead wan Jfh
frdt fog WM & wed & Wdd YUiET ¥ 39 f9g W wed & G g
fruif g €, eTaua g% qRETd § R 79 dmet o ggva & Fel o ssig o
T STUe H

THE 1 HA ST R £ 99 g < UW ot %o €, S Ueh ST §edl ¢ o o
Gaa €1,
(1) f+g,x=cW Had &
(2) f-g, x=c W Had &
3) f.g, x=c T Ha@
4) [LJ,)C:N?RW% (SR g (c) # 0 1)
g
Ul &0 85 x = ¢ W (f+g) & Hidd H1 Sig w 81 g9 @ § T

lim(f +)(x) = kim[£(x) + g()] (f + g 1 R B

= lim £ (x) +1im g (x) (Tt o6 IHA gN)
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=f(c) + g(©) (i f AN g Had weH ©)
= (f+g (¢ (f + g T TRETET §R)
3‘|ﬁ:,f+g“ﬂx=c%ﬁf€ﬂ%ﬁ%l
T | % 99 90T 1 Squfa T o @AM € f9R uesl & fau s 7 3
fen T )
fewoit
() ST UHF F M (3) H UH fowm 90 * fow, AR f uH TR wed
f(x)=AE, &l A, g SR ardfas g 2, A (L. g) () =A.g (x) g
IR ®er (L. g) o Th Fad ®or 2| TR w9 9, AR A=—1, @ £
Hidd § — f 1 Hid SAaffed g 2l
(i) STdF THT & 9N (4) ®I TH fowm 9W & foau, 9K f TH =R wed
A
g(x)

7\’ O
f@=ha§m= a7 e e o e o A g, e

g(x)ioﬁlmﬂm@,géﬁumwﬁéaﬂwmﬁ%ﬁ%

S T YHA o START gRI 3 Had el i Sl ST Hehdl 1 39 98
= @ § i werd fued © fF &1 wem Hqd € o 7| fefatea Seewon |
g A1 TIL HI T 2
IEET0T 16 Tag HIT 6 g R wer Had g 2

T TR0 HIY foh g IRET e £ Frefated ®9 %1 8 e

F0=22 420
q(x)

W& p 3R ¢ 9gIR Wer 1 f 1 U, 7 fgel i sigw M W ¢ 3= T, 9u

Iredfeeh TEA 1 < SgUS Wl Had B § (SIER0 14) , AT THA 1 o 9 (4)

g f U Hdd ®er 2

IETETUT 17 sine B o Fidd W fo=m swifam)
Tl 36 W foar @ o fou gq fefafed a1 w@m @ 7

limsinx=0
x—0
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T 39 el i Tl g df Fel R €, foheg sine Wel & eiei@ i I %
fhe 3@ # A 924 TS (intuitively) ¥ T @ STl 21

a1 AT & f(x) = sin x G arEdfees Semet & forg aftfig €1 w= i fe
CWWWE@T%Ix=c+h1’@ﬁﬂ,ﬁx—>cﬂﬁ%ﬂ%®ﬁ%%h%0‘{ﬂﬁ"§

lim f(x) = limsinx

X—cC X—C

— lim sin(c+ h)
h—0

— lim[sinccosh+ cosc sin /]
h—0

— lim[sinccos ]+ lim [cos ¢ sin /]
h—0 h—0
=sin c + 0 =sin c =f(c)

T YK lim f(x) = f(c) 3@: f Th Had e 2

X—C

fewuit 6t YR cosine Wl o Giacd bl o GHITOG TR ST SRl B

SarEor 18 fiag HINT % £(x) = tan x T Fad ®eH &

T ﬁmgaﬂwqf(x)ﬂanx:%%l%Wwwﬂwﬁmmﬁ%m
X

gRtsifea €, SEl cos x#0, auhx;a(znﬂ)g 21 T a1t i fRam @ T sine 31X

cosine He, Fdd ®eld &1 THAY tan T, 31 1 HeHl 1 9IRS B o &R0, x
o 39 9t 7l o fou Haq & 59 o fau =g afitfia 2

el o FASH (composition) H e, Had Herl i AR Teh Ueeh 7 &1
TR HifSe fom Ak £ iR g < arsdfoss wer €, @

(fog (x)=f(gx)

Rt €, St el g 1 URER £ o Wid 1 Uk U= Bl €| FetatEd g
(o T oherel o), W (composite) el o Hided i TR Ll 2
T 2 HA ST T £ SR g 39 YR o §1 aTEdesh W (real valued) wer @
fF cm (fog)qﬁ‘iﬂfﬁlﬁélaﬁ cW gdA g (c) W f Tad 8, @ ¢ ™ (fo g) Had
Bl B

freafafad 3wl o 39 989 &) T fRa T 2
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IETETOT 19 WY & £(x) = sin () G TRAG Fer, Th Gad e 2l

ot Y FIfSe fF fommeia wor yais arafas geen & fau gl @1 %o
f I, gTA h e o HARH (go k) ®Y W HEl W Fehdl ®, Wl g (x) = sin x
A 1 (x) = 2B 1 o g R 4 <A &1 Had e €, safere wie 2 g1 Te fwn ke
S "Rl €, TR £ Uh Gad wor 2l

SETET0T 20 T T f£(x) = 11 —x + x| | G IR Fer £, &7 x T Arafas e
2, T Hdd wer =

zol |t arcdfas GEmst x ok faw ¢ i g(0) =1 —x+ x| T AT h(x) = x| EQ
qRefid Sifsel a9,

(hog) (x)=h(g(x))
=h(l-x+IlxI)
=11-x+lxll = f(x)
ISR 7 H BH 2@ g ¢ Tk 4 U Had Weld 2| 36 YR U 9gue ke SR TE
HYih e 1 AT B oh SR g Uk Gdd Held €1 o1d: ] Gad BorHl s G Hher
BH o SR £ W TH Gad o 2l

. Tog SIS fF ®eM f()=5x—-3,x=0,x=-3dq x=5W Fad &

J—

2. x=3W HeH f(x)=2x2— 1 Fidad i W= i
3. fr=fafeaa weri o dides &1 Sie Sifg:

(@) fx)=x-5 (b) fx) = ,X#S
x—=5
2
© fo=""2 1s5 @ fw=lr_5I
x+5
4. g v f& wem f(x):x”,x:n,WW%,ﬁﬁn@ﬂqTﬁ?%l

Fr)= x, IR x<1
5. = J()= S’q&\,xﬂgmtrﬁﬂmﬁwqf

x=0,x=1,d x=2 R Fad 2?2
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£ ok Teft ergiaeT o fegeti 1 s i, v fom ¢ frefafad ver @ a2

IxI43, I x<-3
2x+3, A% x<2
6. f(x)={ 7. f(x)={ 2x, A —3<x<3
2x—3, AR x>2
6x+2, AT x>3
m,?ilﬁ x#0 i, € x<0
8. f(x)=4 x 9. f(x)=<lxl
0, A x=0 -1, AR x>0
BEZa" It x>1 X =3, R x<2
10. f(x)_{x2+1,2|ﬁ{ x<l1 1. f(x):{x2+1 s x>2
K0 -1, AR x<1
12. f(x)=
Jx {xz, < x>1

£ x+5, A x<1 ) 5
X)=
13. &0 NP o> SV AR e, TF WA Her €

T f, o Wided W feeR wifsy, el £ fefeted g a2

3, A€ 0<x<1 2x, A€ x<0
14. f(x)=44, AR 1< x<3 15. f(x)=40, AR 0<x<1
5, afs 3<x<10 dx, AR x>1
-2, A x<—-1
16. f(x)=<2x, I —1<x<1
2, AR x>1

17. a 3R boh 39 HHI i @ ST TS forw

ax+1, A x<3

f(X)z{bx+3, g x>3

R IR Hed x = 3 T Had e



18.

19.

20.
21.

22.

23.

24.

25.

26.
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Lok fFg om & fog

A(x* —2x), AR x<0

f(x):{4x+1, g x>0
SR IR Wel x= 0 W Fad ¢l x= | R 3Hh T R fo=r Fifsw)
Y T g (x) = x — [x] S TR Her GoEd quiish fagell © orfad =1 agf
[x] 59 WEwH quiieh FT&fd il &, St x o SR A1 x W FH 2
T f(x) =% — sin x + 5 5 GRATT FeH x = 1 W Fad 22
ffafad wedl o Fia R faur sifsa:
(a) f(x)=sin x + cos x (b) f(x)=sin x — cos x

(¢) f(x)=sinx.cosx

cosine, cosecant, secant Sﬁ'{ cotangentth_dﬁ & gidd W fe=m wifsu)
f o @it eriqeran o fagetl o T i, w8t

sin x
, 0
Fo=1"x IR x<
x+1, AR x>0

fauif@ wifsu f wem f

X

0, I x=0
BN aRefia T Gad w2
f o WA &1 S witew, SE f FeEfatgd R 9 gl @

f(x)—{xz sinl, € x#0

sinx—cosx, % x#0
=
T 26 ¥ 29 H k oF AWMl i TG HIWT MMk Ygq T e foIg T Fad @i

kco;x’ qﬁxig
fy=4T"* SR g e x =
3, RIS ng

™

| a
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27.

28.

29.

30.

31.
32.
33.
34.

Tfora

Flx) = ke*, A x<2
qfe x>2 B IR e x = 2 W
Fr)= kx+1, 9€ x<w
Y= COS X, e x>n gm'qﬁ“:lﬁ'\qﬁ Thodx =1 I
Fr)= kx+1, 9 x<5
a 3x—5, A€ x>5 B gREd ®ed x =5 W
a T bo HAl I [ I AR
5’ -qﬁxSZ

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

g aRefia %o T Tad wed Bl

T o f(x) = cos (x?) R AR Her Toh Had Hed 2l

T fF f(x) = | cos x| G URHAM He Th Had ®ed 2l
ﬁT&I’QWWsinIXIWWW%I

fx) =Ixl—Ix + 11 gR0 aRenfyd wem £ o @eft eraicaan o fagei i 9
HIfS

5.3. Ir@ehertaar (Differentiability)

fosell wenm § T U dedi i TR HIfGW| §FF Teh arkiideh ®old o STdehels
(Derivative) @1 f=fafaa ger @ aftsnfoq fwan em

M ST for £ Uk oo wer § 9 ¢ 5o Wid § e wh fag 1 oW f

T TR FefaiEd SRR 9 IR 8

llmf(c+h)_f(C)

h—0 h

Ifg 39 o 1 IfEdd & A ¢ W f h TRt Hl f(c) A %(f(x»lc?:mm
F B

fx+h) - fx)
h

f'(x)=lim
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SR IR e, St oft 39 G o SifEdc €, £ oh STashers shi R i 2l

3 S 0T ()5 W AR = 00 T

ER U< i B TREl oM T STEehels WA i i WAl i Sfeher
(differentiation )&&d 21 BH SR ¢ xS He f(x) =R AdheT it (differentiate)”
1 o g w0 T, et e g @ T £(x) 9 ity

eTherS] o SIS o &Y ¥ fefeiad FEml o g fmer s e e

1) (wxv)y=u +V.

) vy =u'v+uw/ (TS A TPEERA 1)

@) (L) 2wV @ty 0 (e )
1% V2

F= & 7€ arolt § w YR (standard) el o STdehersl i gel < T €:

WRut 5.3
f(x) X" sin x cos X tan x
f/(x) nx"! cos X —sin x sec? x

e el ot e STaehers w1 Ut fohe @ o T gema ot e © T ¢ afe g
7 7R &/" 379 o €9 9 U Sl § 1 A1g UE 9E © af 9 B2 u%

g fara grEfier @R gt s ot Afe 1imwmwﬁaaqﬁ%,a‘f

h—0

T HEd € [ ¢ W f Fesheri el €1 T Il W, €H hed € b oo i o fehe
f9g ¢ W &7 fogdaa g, aff qF #od lim f(c+h2—f(6) -

h—0"

lim w R (finite) 991 M 21 ol AU [a, b] H AT

h—0"

FHEAM €, AC T8 FAA [a, b] o Yo fog T Taeherd €| i@ for Hided o @ge
o el T o TR o fogell o qen bW 'W HHe: ¢ qun 91d uel i G o
St o iR Y, Sfeh o e bR W o ¢ TeT qe oTE el ok 3feshols € 2l
Tl YRR Tl (U (a, b) W SATHOHIT FHead 2, A 98 AT (a, b) F IIH
fag W sEswerE B
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TE 39 wer fRE iYW s €, @ 39 fag W e gad ot /1
suufs dfer 65 ¢ R f ohera €, 31:

i L= f(©) _ £(0)

x—c X—cC
frgx#c o fau

£ - f(o) = LD
X—C
o Hm[f(x)— f(c)] = lim [M . (x—c)}
x—c x—c X—cC
Rl Iim[f(x)]-Lm[f(c)] = lim [M} Jdim [(x—o)]
x—c x—c x—c X—cC x—c
=f(c).0=0

a0 lim f(x) =f(c)

T YHR x=c¢ W Hod £ Had 2
IUTHT 1 YA AN B Had sl 2l
Tel &9 oA o € o Swe e o1 fae™ (converse) @ &l 1 Fre=m € &w

@ g ¢ T £(x) = |x| g1 ARG e Tk Wad e €1 39 e o aTd qal i
W W R @ 9

SO+W=JO) _~h_
h

lim f
h

h—0"
qe ST 9et ki G

lim LOFW=SO _h s
h—0* h h

<ffeh 0 R STG a1 qen T g8t 1 HATd gHH e €, safere }E%w

1 3Aficd TEl B 3R 36 YR 0 W f e @l €| 3d: £ U Sfashed her
& 2l
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5.3.1 Wgad werl o araadert ( Differentials of composite functions )
HIH el oh STaEeTsl oh AT T gH Teh ISR gR TR HU| qF eifae fh
TH f 1 SAhelS A0 BT ARd €, Sl
f) =Q2x+ 1)
s fafy 7g ® for fgus 999 & WA 50 (2x + 1)° 1 THIRA ek W ogug o
1 SRS T Y, S A T fm T e

da. . _d 3
o f(x) = - [@x+1)*]

- 4 8x° +12x> +6x+1)
dx

=24x*+24x + 6
=6 (2x + 1)
ae, e dIfe fR
J@x)=(hog (x
SRl g(x) = 2x + 1 A h(x) =x° 1 OF WY 1= g(x) =2x + 1.7 f(x) = h(r) = £.
m:i=6(2x+1)2=3(2x+1)2.2=3t2. _dh dt
dx dt dx
T @ fafa &1 @19 78 T fF F® YRR o ®o, S (20 + 1)!° o STaehers!
ke #3139 fafy g Wt @ S 21 Sude st 9 ' efivenie w9 9
frfefad i ura eian €, f59 g@en 2@ (chain rule) @8d 2l
THT 4 (§Erer T ) uH ofifSe T £ ek arafass e e €, S den v < hert

FH GASH T A f=vou TA witsig TR t=ux) 3R, 3 %H%ﬂ %ﬂ'—ﬁﬁb‘l
e daf _dv dr
& dx dt dx

T TH YOI w1 SUUM Big <d € Suen e w1 faer et wer o e
S Gehdl €1 W SSC o £ ek STty HHE B €, S A wer o, v 3R w
TS €, 3Tt

f=wouwov? AR r=u@)dM s=v( T A

df d dt dw ds dt
P — (Wo u) —_— e — e —
dx dt dx ds dt dx
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If% ST A o Gl rahersil w1 e 81 df Wiee SiR fush werl o G
o foru sy@en oM =i 9g# H g 2|

JETETOT 21 f(x) = sin (x2) ST TTheTS A hiTSIQ|

T oA ST foh 989 el & el s GASH g1 ardd §, A w(x) = 2 3R
v(t) = sin ¢ @

f(x) =@wou) (x) = v(ulx)) = v(x?) = sin x?
r=u(x)=x> T W &F dfee s %:cost qn §:2x AR AT w1 Al ot
X
gl oa: sEen faw gw
daf dv dt

= —-—=cost.2x
dx dt dx

grr=rd: 3ifad aftoms & x % US § oF w1 YHed © IIdua

= = cost-2x=2xcosx>

dx
fameua: g0 @9 ff T9e 99 e 96 & S A9 afid ©,
i Y _d
y—sm(x):>dx dx(smx)

d
=cos x> — (x*) = 2x cos x?

dx
FETETUT 22 tan (2x + 3) 1 TTHeAS A HiT|
T HA AT R £(x) = tan 2x +3), u(x) = 2x + 3 A v(f) = tan ¢ €|
(vou (x) =vukx) =vQ2x+3)=tan 2x + 3) = f(x)

. . d
T YRR £ HHl w1 A B OAR £ = u(x) = 2x + 3. @ d—:=seczt qef

%:Nwaﬁ‘aﬂﬁwﬁﬂa% 3d: JEen g
X
daf _av dt

= =2sec’ (2x+3)
dx dt dx
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FETET0T 23 x o HTUET sin (cos (x2)) 1 el hifad|

T WO f(x) = sin (cos (), wu, v AN w, A HEHl 1 FASH 1 TH THR
f(x)=(wovou) (x), ST&T u(x) = x2 v(f) = cos ¢ T w(s) = sin s 21 t=u(x)=x> AR

s=v(t)=cost1'@ﬁﬂ%ﬂé’@ﬁ%ﬁ Z—W:coss,%:—sintﬂw %:2x Eﬂﬁ'{s:[l:l‘lﬂ
A) X

%1, x b G aEdfaeh Al oh ey St 2

3d: J@el M o ATIH R g

df dw ds dt , .
Pt (cos s) (—sin#) (2x) =— 2x sin x* cos (cos x?)
Tareheua:
y = sin (cos x?)
dy d d
ELS LY 22 sin (cos x?) = cos (cos x*) —~ (cos x?)
dx dx dx

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

=— sin x2 cos (cos x?) (2x)

= — 2x sin x? cos (cos x?)

Y 1 9 8 H x o WUy fHAfafad wari &1 Tdsha hifoid:

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

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

7. 2\/cot(x2) 8. cos(\/;)
9. fag #IfST fF FeMf(x) =lx— 1, xe R, x= 1 W Faehierd &l 2l

10. foag ST foe Jea9 quier ®ed f(x) =[x], 0<x<3,x=1TMx =2 T
fehferd Tl 21

4. sec (tan (4/x))

6. cos x* . sin? (x°)
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5.3.2 @ Tl & aaherst (Derivatives of Implicit Functions)

e T BH y=f(x) o ®Y & fafay ol i AThe Hd ® € W T8 AR
7T 2 fop or 1 Ted T w9 § e TR SU) 3ereond, x 3R y & o Frefatea
Tl § 9 T W fouiw w9 9 fomr #ifsu:

x—y-n=0

x+sinxy—-y=0

el <90 |, B9 yoh Tl Tl Y Hohd € 3N He¥ i y=x-noh &7 F fo@
Tohd &1 S0 90 H, UH T I 7 - e y Rl WA FE BT HE SAEE T )
ﬁlﬂ‘*ﬂﬁﬁ'@ﬁh‘@“ﬂ@ﬂﬁ,y ﬁxﬂﬁﬁﬂ%ﬁﬁﬁaﬁéwqﬁélmx
3R y o dre 1 Goiel 39 YhR e Tohal o Bl foh 39 y o foly TRl e S
B 3R y=f(x) o ®9 § for@n S Teh, a1 89 %8d € oyl xoh T (explicit ) Fer
o ®9 § ofe fra T ¥ SUde SW GeY W, BH hed € [yl x o eI
(implicity ) el o ©9 § e TR T 2

d
IEEI0T24 I x—y=m d—)yCEH'd HifsTa

T U fafy 7g € fh eH yoh fou Wel ik SWis Hed i 7 YRR ford gen
y=x-T

b _
=

Taeheud: 3@ e H1x, oh GrUel WY Tahed v W

qd

d
E(X—)’)=E
maﬁiﬁq%%aﬂaﬁ%ﬁﬁx%wﬁ&{waﬂnaﬂwmmww
d d
E(x)—a()’)=0

forert arcgd § fom



JETETUT 25 AR y + sin y = cos x @ %Eﬁ hIfSTUl

ol B9 TH HaY 1 WY sfeeers Fid o

dy
— +—(SIn = —(COSX
Iy d( y) (cos x)
SJEel 1| &1 T R W
—y+cosy L4 =-—sinx
dx X
o8 Trefataa aioms fier @
ﬂ__ sin x
dx  l+cosy
Sk yzQn+ 1w
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5.3.3 Gfadenw GepioTfidis el & 3idaherst (Derivatives of Inverse Trigonometric

Functions)

T ;M e € T et Sreriofidia wer Had g 8, g 9 38 g el
FHN| 316 TH A Tl oh STaheTsll i A i oh U @l am &1 J& &

JETETOT 26 f(x) = sin™! x T AThersl A HifSCl IJg AH wifee foh sgHhT

sifeae 71
T O ST 6 y=f(x)=sin' x @ x=siny
AT T T x o T e HH W
_ @
l=cosy I

dy 1 1

= — = = —
dx cosy cos(sin” x)

ZIEEIS I T%F%Wcosyioav‘mqﬁﬂﬁlﬁ%, 3?%"?[,sin*;c¢ —g,g,@mﬁ

x#—1,1, 39 xe (-1, 1)
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Sﬂwaﬁ@ wﬁmmﬁ%@wﬁwﬁf@ﬁwaﬁw (manipulation)
F B TR0 HISY 6 xe (- 1, 1) faT sin (sin”! x) = x 3R 39 THR

cos?y = 1 —(sin y)2 = 1 — (sin (sin"'x))> = 1 — »2

oY & ?‘;ﬁ@ye (—g,g),cosy@ﬁ YT TR % Sﬁ'{gﬂﬁﬂ{ COSy = /] -2

T YFR xe(-1,1)% fau
dy 1 1

dx cosy 1—x2

SETETUT27 f(x) = tan™! x T 3TFheisl F1A HIWC, Tg T 5 o gqanT ifeae

T 9 AT f y=tan'x € @ x=tany B x o @A 1 U& T Seher
FE W

y
1: 2 —
SeCTY dx

dy_ 1 1 1 1
dx sec’y l+tan’y l+(tan(tan'x))> 1+x

2

3T Ui I ®el o STaeharsii &1 T1d il 3TM9eh ST o AT B
feo T 21 9 i reRviHd werl o Sferhersii bl FeferiEd RO 5.4 § fe=n

T B

WRUT 5.4

f(x) cos™'x cot™lx seclx cosecx

—1 -1 1 -1

Fex) J1- 2 1+ 22 21 XV -1

Domain of f* | (-1, 1) R (—oo, =) U (1, 00) | (—oo, 1) U (1, o)
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frfafea geai o % A HifsT
X

2x + 3y =sinx 2. 2x +3y=siny 3. ax + by’ =cos y

4. xy+y*=tanx+y 5. X2+xy+y’=100 6. ¥ + x%y +xy* +y*= 81

2x
7. sinfy+cosxy=k 8. sin*x+cos?y=1 9. y=sin! [1+x2j

3x—x° 1 1
10. y =tan’! , T =<Xx<—F=
Y (1—3)62] \/5 \/5

2

11. y:cos_l(i xzj,0<x<1
+Xx
2

12. y:sin_l(i x2j,0<x<1
+Xx

2
13. y=cos_l( xzj,—1<x<1

14. )’=Sin_1(2x\/1—x2),—L<x<L

15. y:sec_l(+j,0<x<L
2x% ~1 NG)

5.4 =ETdaTeRt 99T ATk %o (Exponential and Logarithmic Functions)

a1eft A B !, S SgYR o, URHT o qe ki wer, o fafu=t o
& 9 TRqel & IR ¥ HrE 71 39 IR H §H WER GefHd el o Tk AU o
o 9R | HiET, 9= =Erdie! (exponential ) T WU (logarithmic) %eld ®ad
g1 7l R 99 €9 9 T Fqc 9vas ¢ o 39 STIe9% o 9gd U HeH Wk aen
FMaed € 3 Ikl SUUAl 3 TS i faua-oeq oh & ¥ &l gl
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3R fd 5.9 ﬁy:]‘l(x):x,y:]g(x):xz,y:]g(x):ﬁ?f?«'ﬂ y:f4(x):x433 e
feu mu €| waA A R S-S 11 S 9gdl ST @ s 1 eurr o st S
21 ok i YoUTl Sigd W g i ST o Y

A

B St 21 3 A T e R x(>1)H
oA | HivEa gig o w1y = f(x)
M Sgal Sl € S-S n %1 7M1 2,
3, 4 Tl S €1 98 Fou € fF T
Fo 9t ¥ATeHE TH o fou 9 § el
f.(x)=x" €| STORFFHET W, THHT 319 T8
ganl fob Si9-Si9 ¥ gfg gid ot @
y =f,(x) 1 G -3 HT AR Ak
WW%IW@W]‘IO(@:XW
Al £ (x) = xS W =R HifSQ) 4t x = v
AH | W FGH 2 B S, @ £, F A ST 5.9
| ¥ SgehT 20T I 8, @ f, T A )
| ¥ dgHt 25 B VI €1 39 YRR x H wOH gfE & faw, £ R 9fs s w 9fs w
e stfueh dierar 9 el B

U afterel 1 fehe = @ foh 9gus werl &1 ghg ek sid W R e €,
fq ¥ S BT gfg Sedl i 39k SWid Teh wneifas ¥e g8 331 € foh,
F HIE TH o @ Sl 9gIS Hel 1 STueT Sifush oSt @ d@dl 8?7 3 SW
THNHS ¢ 3 36 YhW o He o Th SSelly = f(x) = 10° 8

WWW%WWWWnQSWWW f, o fn(x):x”ﬁ
TUaT SAfueh oSt dgdl B IEW % faw g fag X wHd B fF £ (v) = 10
e 10 A IS § 9gd 1 I8 A S fF 1 a2 7l % faw, S® x = 10,
g @) = (1091 = 10°° S&fH £(10°) = 100 = 1010 | T [, (x) BT ST f(x)
1 A Sgd AU 2| T g e wisd 7 @ o x o 37 @l wel ok forg el
x> 103, f(0)> [, (x) 81 7Y B9 F=T W 58T 39ufa < 1 799 & w01 TH THR
X% o€ WA S TR T€ WeAua feran S wehar € fon, forelt oft o quifer ok feorg
f,(x) FT ST f(x) 1 A Aok qS H @ <

TRTHTET 3 HeM y = f(x) = b, ¥AHSE SER b > | o (T =Xl o hean 2l
MR 5.9 W y = 10" o1 T@ites <ian 7= 2
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g Helg <t S © o ureeh 59 Y@t i b ok fafiree wei, S92, 3 31 49 fag
i Y 2| SREIRT Hed S o gqE e Frefetad 2
(1) =R el 1 i, ar&dfash G@ael w1 9q==d R e 2|
(2) =R e i TRER, THE Y ariaes Sersll s qg==d g
(3) T91g (0, 1) =REIshT e o 3eid T Fed Bl & (J€ 36 a2 61 [: He
2 for forell oft omdfaes w@ b> 196 fog b0 = 1)
(4) =TT BeH G Th 9T ®we (increasing function) edl &, 37efq
S-S B9 918 W SN SR dgd d €, e SW Sadl Sl 2
(5) x o TATYF TS FOMHF AHI o foTT SREIHRT Herd 1 T 0 o Td ke
B 21 S vkl W, foedta wgefer o, efeiE ST x-3187 Y SN SRR Bl
2 (frq 3o it firerar =21 21)
3R 10 A6l TREIhT THer 1 WTEMUT STETdieht thel (commeon exponential
Function) F&d 21 &l XI &1 UISAIEE oF GRATE A.1.4H g9 3@ o TR 9ot

1 1
1+ﬂ+5+”%l

T AN TF T @ & G WE 2 99 3 & 0 o © ok N ¢ g0 YEe S &
T ¢l SMUN o ®I H TR & W, TH TH 3T@d HAEool oREmdihl Herd
y = ¢* U il 81 $U WTehideh wETdieh! eie (natural exponential function)
Fed 2

I8 AT Sfaet BT T o Serdis! we o Ufdelm o1 sifdd 7 @) afg ‘gl
Al N SEHT Tk HYfd SIS 1 S Wehdl €1 ¥ @i fefetad g o for ui
FH B

uftareT 4 A AT % b > | Tw arards 9@ ¢l a9 89 %Ed © 16,
b YR T q 1 AL x B, A b= a Bl

b $THR W a % T Bl T log,a T The & &1 36 THR AR b =g, @
log, a = x THHT SIH T oh feTq Y &0 FB T IEN 1 FAM | BH 1@
 foF 29 = 8 3| U Wl W BH T 91 I I log, 8 = 3 for@ wehdt ¥ w6 TR
10* = 10000 =M log,, 10000 = 4 FAYE FF 1 TH T § 625 = 5 = 252 M log,
625 = 4 3127 log,, 625 = 2 TAJeA FUF &I

offer T R Aferen ufiueel gfieenior ¥ fo=R it W &H e Wohd © T b> | &
YR fuifd & o &R0 T i oA aRdfas Geell o Uead § 9
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Tfora

IR demell & 9q=ad H & wod
% &9 § 3@ o Hhdl ¢ 98 wed, g

FIEITU'IT:I#&[ Tt (logarithmic function)
Fed B, fefaiad R 9 affie 2:

log, : R* >R

x —>log x=y A b =x

7d *ford Te 9, 9 SER b= 107
Al U “WTNUT TR’ 3R A b=
dl 58 “UTeRfdeh TIIUTeR’ HEd &1 SE
Wiehfdeh TEOR 1 [n §RI Yehe i B
TH A T log x MR ¢ AT TAFIUHT Hel i &l hidl 81 Sehfd 5.10 § 2,
AT 10 MR AT FerAl o Ao 9T e &

YR b > | 9Tl TAUERTT el ohi o Hewqol fEea A= geidg 8:
%ﬁﬁ'{(non—positive) Mﬁ#%@%ﬂmaﬁﬁé aﬁ@w&wqﬁw
Tohd & IR TEAT SO %o T Wid R 2l

SETUR T ot o1 URER HHe Srdfoes Genetl &1 gy 2|

fag (1, 0) TURTT el o 3feRd T Hed @l 2l

TR T T T afdH %o 2§, steiq sai-sal g9 o ¥ Id eI werd

(D
2
3
“)

&)

(6)

2, elE ST S Sl Sl 2
0% Tty e ol x o forg,
log x o AM 1 fRdt off q T
Rt W& 9§ %9 R S gk
BT o A, = (=g wgufa o
O y-318 o Teheds SR B ©
(forg 78 Foft firetrar =& )1
SMHTA5.11 | y = " el y=log, x
& eid T T E) g8 oA 3
W%ﬁﬁw%@y:xﬁw
TR o d0 yidfea 2|

Y -

4 y = log,x
y = log,x
y =log,,x

(1,0)
0 >X
v
YI

3TTeRfd 5,10

3T 5.1

ATUTRTE el o 31 Heequl o1 ey g e €

(1) 3R 9™ &1 Th 7e 7w 2, 599 log, p &l log, p o W& # 91 fohan
GITFEh_cﬂ%IW?ﬁmﬁlogup:oc,logbp:Bﬂmlogba:y%IW ERIDH
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® T qv=p, bP=p AN bY = ¢ B 31 AR TROMH 1 Ted § W@ °
" =b"=p
TR TR FHHT H FA A |
bP=p=p"

31d: B:ayﬂ%ﬂoc:%%lgﬂw

log, p

log, p = log,a

(2) TOAwEE W log B T YHE THHT Th 3 U= U1 B WA Aoy TR
loghpq=a%|3'{:|ﬁ b%qu%ﬁﬁT%w@rwzrﬁ{ log, p=p %M log, g =7y
A b= p TN bY= g WD B T WG b® = pg = bPb! = b1
TqHT aead € fF o= B+, Sl

log, pq =log, p + log, q
T8 T iy Jue 9o gequl oy 99 et @ S p = ¢ 71U <o g,
ST 1 qA: FefatEd geR o foan s Hehar @

log, p*> = log, p + log, p =2 log, p
THH Ush TR AT 319 o forw i fan 7o 2 svefiq fomght ft o qurfen
n o o

log, p" =n log, p
arere H TE YR ok foe oft aredferes WM o fow T €, fohg 39 eH wEivE
T TAE TR K| g fafy @ wees Fefafed s wentud Y wehd 8

X
logb; =log, x - log, y
SETETUT28 o1 98 FcA € T x o Wl ordfaes WAl o fou x = elrr @2
el T8a dl 2 [T TR log we &1 Wid |t ¥ arafde SeAel & 9= gl
21 3feTT ST Rt YR arEdfash st & forn ger i ?1 ot "M ofifeig

& y= e 219K y>0dd A gell 1 TR o H log y = log (€°) =log x . log
e=log x®| fSTE@ y = x I Bl 213U x = ¢~ oheled x o o HAl o fIq T B

31ahal T (differential calculus) W, Wehfeh SREdIhT HeH ol Teh STETERUT 707
Tg ® o, Sfaeher i ihan & gg uRafda 7€ g1 21 59 o1 i Ay | o
fopen o €, et Squfa 1 B9 BiE o B
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Ty 5%
(D) x o @ruel eXWWeXﬁ%W%, ?HZﬁFL %(ex)=ex

d 1
(2) x°h WU log x I STEhers ! g2, areiq - (logx) = —
X
IETET0T 29 x o AN frefafad &1 etase Fifeu:
i e (i) sin (logx), x>0 (i) cos™ (eY) (iv) e
&'
() WF AT y= e Bl 3F JEen FE9 o 5@ ga
dy . d B
dx_e dx o)==
(i) @ ST &y = sin (log x) B1 1@ Sj@en 7w g
dy d cos (log x)
2 1 ey | =——75%
I cos(log x) dx(ogx)
(i) A SC R y = cos! (¢f) B 1@ g@en Faw gr
d -1 d, , =
_y:—z_(e ): ¢ =
dx \[J1—(e*)* dx 1-e*
(iv) WH ST foF y = e« 21 oFa @en 9w gr
d)’_ COSX (3 (G CcoS x
dx_e (—sinx) (sinx) e
frAfafaa 1 x oF THe ST Hiftd:
ex
1. 2. sin'x 3. 7
sin x ¢ ¢
4. sin (tan™' ™) 5. log (cos €) 6. e*+e" +..4+e"
COSX
7. el x>0 8. log(logx),x>1 9. 7.~ x>0

10. cos (log x + €

*FUar W T3 GEA TS 303-304 W 3G
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5.5. F'Fc';I,TI'U'I'Eﬁ'J AdheA (Logarithmic Differentiation)

39 A=} H g ffafad YR o T fafdne i oF wel &1 Tahe He He:
y=f) = [ux)]"®
I (e SHR W) o1 T STGe 1 FAfeiiad FhR 9§ qA: fora wehd €
log y =v(x) log [u(x)]

sEen fem o gI gr
;d_)yc = v(x)'ﬁ - u'(x) +V'(x) - log [u(x)]
T ad ® TR
dx y[u(x) V) log[u(x)]}

7q fafe o M 39 &1 q& 91 98 € T £(x) 991 u(x) 1 ol ¥AeHes B ey
3TN 37eh TTEIUTeh GRITA &1 Bitl| 9 Wfshal Sl TETUTeRtd 3Taaher (logarithmic
differentiation) F8d & 3R 58 Frefafad sg@wl gr e foran T 2

2
IEETOT30 x T T waﬁraﬁwaﬁml
3x“+4x+5

(x=3)(x*+4)
A [ﬁy_\j (3x> +4x+5)
T Y& o TLUE T W

logy= %[log (x—3) +log (x* + 4) —log (3x* + 4x + 5)]
AT T T x, o HIUET TR HE W

lﬂ_l 1 N 2x 3 6x+4
y dc 2| (x=3) x*+4 3x’+4x+5
dy 'y 1 2x 6x+4
e - == t—5———
de 2| (x=3) x*+4 3x7+4x+5

1 [e-3+a] 1 L 2x  6x+4
T2\ 3% +4x+45 | (x=3) x*+4 3x*+4x+5
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IETETOT 31 x o GUE ¢ 1 TR BTG, &l ¢ Tk o9 3T 2
TA AH ST oy =g

logy=xloga
T vall H1x, o WY TR FE W
1 dy
;E =loga
dy
SIREN Y log a
TH TehlX i(Clx) =a'loga
dx
foraer: L0y = e <o L (vioga)
dx dx dx

=e¢'lee log a = a*log a
IETET0T 32 x ok WU %, &1 3feeher HifY, St fh x> 0 2l
T HA ST oy = x0 81 S &l T SO o W

log y = sin x log x

1d sinxi (log x) +lo xi(sinx)
SING) y dx ~ dx e s dx
Ldy o1
- Vdr = (s1nx);+ 0g X COS X
. ﬂ [Siﬂ+cosxlo x}
dr = ¢
sin x Sinx
_x [—+cosxlogx}
X
= " sinx + 2™ - cosx log x

SEETOT 33 AR y 40+ 1 =Rl A %mﬁml
X

s fm e fd yrr+x=a
U=y, v=x"a9 w=x"T@1 W TH U+v+w=a 9 B 2
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du dv dw
THfeT —t—t—=
dx dx dx 0
T =y Bl I TE BT AR T W
logu=xlogy
Tl well T xS W SaHT B W
1 du d d
—— = x—(ogy)+logy—(x
s dx( gy) gydx()
1 d
:x—~—y+logy-1 T el B
y dx
du x dy o x dy
— —u|——=+Io =y |——+lo
zafae o= (y I gyj y [ydx gy}
T g v=x"
T Tell T TLE o W
logv=ylogx
Tl well T xS W STaHT B W
1 dv d dy
—.— = y—(ogx)+logx—
v dx ydx( gx)+log dx
= y-l+logx-ﬂ T el B
X dx
dv y dy}
qUd — = —+1lo —
dx v[x gxdx
= x’ {l+logxﬂ}
X dx
qH: w=x"
T Tl T TEUE FH T

logw=xlog x

AT T8l T x o G 3TEehe i T
1 dw
w dx

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

x-l+logx-19m%ﬁm%|
X

193

- (1)

. (2)

.. (3)



194 TTford

M (1 +1
I =w (1 +log x)

el

=x" (1 +log x)
(D), (2), (3) @ (4), s

o X dy (y dyj
——+logy [+x"| —+logx— -
y (ydx g)’j . g dx +x (1 +logx)=0

d
a1 (x.y"*1+xy.10gx)d—z:—x*(1+logx)—y.xy*1—y‘10gy
dy —[yxlogy+y.xy_1 +x*(1+1log x)]
i dx x. 7 +x7 logx

19 11d% o 9991 H YS9 Heldl 1 x oh 998l STaeheld hifsl:

1 2 3 2 (x=)(x-2)
. COS X.COS 2X . COS 5>x . (x_3)(x_4)(x_5)
3. (log x)™* 4, xr—Qsinx
A
5. (x+32. (x+4)}. (x+5)* 6. (x+—] +x\ ¥
X
7. (log x)* + xboe* 8. (sinx)* +sin™ \/x

2
_ x +1
9, xnr 4+ (sin x)co” 10. xxcosx -|-—2
x° -1

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

128 15 7% % T § T T ¥ R %amsﬁr%m:

12, ¥ +y' =1 13. y'=x
14. (cos x) = (cos y)* 15. xy=e«—»

. @)

16. f)=1+x)(1+x) (1+x (1 +x°) R U&7 Hel 1 STahersl 1A DI #AR

9 T&R f/(1) 9 HitS)
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17. (®=5x+8) (&* + Tx + 9) T 3Tahe fT=fafEad dF TR & HiferT:
(i) %A TIH HT T R
(ii) TR o TR g Uk Uhel SgUS W Hleh
(iii) STEFTOTRTA 3Terhet NI
75 ff Teafud HIfT foF 39 TR g il ST 99 2
18. A u, v w, x o ®ed € a1 < fafeai srefq wem-oHse fem w5t 3R
51, fgda - TR STashe g swiisT fR
du dv dw

E(u.v.w)=gv.w+u.a.w+u.va

5.6 Wl oF YTefdieh ®Ul o 37dahatst (Derivatives of Functions in

Parametric Forms)

Fofi-eft < = AREl & g w1 Heu T @ o g © SR A R, Ry u e
(radt) =% TleT & gereh-gerep Heiel SR g <1 AR o HeA Ueh Gael Tqfud &1 S
2 et feofa o 29 #ed & fF 39 <41 o e &1 ey T ded = Ui o weEm 9
ot 81 7re dedt =R T Ureret (Parameter) HEaidl €1 21feeh Goase aiier § g =)
TRE xqM y o M, x=f(1), y=g (1) o ®U § I Gael, i Yrafereh &9 H e
TeY HEd €, Sl ¢ T W 2l

39 ®Y o HoHl oh STgseS W1d w8, Y@ FEm gN

dy _dy dx
dt — dx dt
dy
= Q—ﬁ(ﬂa?ﬁ‘*ﬁ@ﬂjm%ﬁm%
dx  dx dt
dt
dy g,(t) (md)’ ’ dx ’ j
=~ _ o —=g't)d:WM —= f'(¢t ’
Y YHR - PO o g'(t) " f'@® | =91 £7(r) # 0]
WUTMWﬁx'x:acosG,y:asine,?ﬁ%aﬁEﬁlii'rlfll
x
7o e ® fa
xX=acosO,y=asin0
dx . dy
Eiigly 70 =—asin 0, de—acose
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dy
dy 4o acos®
— = === =—cot0
o dc  dx —asin®
de

33180l 35 qﬁx:atz,y:Zat%ﬂ)f?}mﬁﬁ'Ql
X

Wﬁméﬁ x=at, y = 2at
dy
3qfAT — =2 qar —=2
dt at dt “
dy

IETEIOT 36 zrfi'x:a(e+sine),y:a(1—cose)%a‘r;’ysnaaﬁﬁnz |
X

o dx dy )
Bl Il ——=a(l + cos 0), —— =a (sin 0)

do do

dy
- dy do__asin® _ O
dc  dx  a(l+cos0) 2

do

Tl | e e i Zﬁaﬁg@mmxaﬁxmmm
o1 €Y, oheret WA o YRl W e i B

2 2 2

3&lguar 37 ﬂﬁx3+y3:a3%ﬁ% JA HifE)

X

e A ST fF x=acos’O,y=asin’ ¢ @
23 2 2
x3+y? (acos® 0)3 + (asin’ 0)3
2 2
= a3(cos’ 0+ (sin’0) =a3
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2 2 2
3d: X =acos’®, y=asin®0, x3 +y3 =q3 & Yrefcis TR 2
dx dy
= _ 2 : = _ s 2
39 UK, 70 = 34 cos® 0 sin § 3R 70 3a sin* O cos 6
dy
dy 4o 3asin’@cos® y
sg ?«lll — = —:—:—ta_ne:—S_
' dx ~ dx  —3gcos’0sin® x
do

| e Tomott | o &0 sreTe W % SEe H F AT WM W € @ 0
fa Sifea Bl

I T W@ 1 | 10 % H 1 q1 y KU Tl g7, Th W § yEfas 9 H
Hefed 7, @ greet w1 foardm fee fom, Zyaﬁ?#rﬁmz
X

1. x=2at, y=at 2. x=acosB,y=>bcos0

[ &

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

5. x=cos 0 -cos 20, y=sin 6 —sin 20

sin’ t cos’ t
6. x=a(®—-sin0),y=a (1l +cos ) 7. xz\/COSZI’y:\/COSZZ

t
8. X=G(COSI+10gtan5jy=asint 9. x=asecO,y=btan 0

10. x=a(cos O+ 0sinB), y=a (sin 0 — 06 cos 0)
11w x=a™ !, y=a ", @ e %z‘l
X

X

5.7 fg<ta =hife @1 3@ee (Second Order Derivative)
qH wifey fh y=f(x) g

b _ .
=™ (D)
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TG £/(x) STEheE & 9l € x o WYY (1) 1 YA: STaeher Y Fehd &1 30 FohR

. d (d
T e o (d_zJ 2 5 2, 9 fgdia sife &1 sfa@ast (Second Order Derviative )

T # o LY 3 frefe w9 0 i W o o

X
et & 2 IR y=f(x) 2 Dz(y)Wy"WyzﬁﬁﬁWW%I%qWﬁ
Fd & T 3=a %H & eTadker o 3@ YR feu S 2

42

3IaTeur 38 ﬂ‘ﬁ‘\’y:x3+tanx%?ﬁ d—gaﬁ hIfSTT)
X

o feEm %Wy=x3+tanx%| 379

Yy
— =3x> +sec’ x

dx
d’ d
Tgfeae —g = = (3x% +sec’ x)
x dx
=6x + 2 sec x . sec x tan x = 6x + 2 sec? x tan x

2
3STEY0T 39 Zrﬁ{y:Asinx+Bcosx%?ﬁ fag wINT o %+y:0%l
X

T FE W
Y .
— =Acosx—Bsinx
dx
d’ d
3R d—g=E(Acosx—Bsinx)
x
=—Asinx—Bcosx=-y
dzy
2 Jh X W+y=0

2
m40ﬂﬁy=3eh+2e3"%ﬁﬁﬁ$5ﬁi\aﬂﬁ %— %+6y=0
X X

TA TGy =3eX +2e¥T| W

dy
—= =6e* + 6 = 6 (e¥ + &)
dx
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d2
ey 7=12€2X+18€%‘—6(2€2"+3€3x)
T Y 5B 6@+ 36
: I I + 6y =6 (2> + 3¢*)
—30 (e +e)+6Be*+2=0
IEETOT4] Ay =sin! x € @ <@isq fF (1 —x )Zzy jy:0%|
X X
Wﬁy=sin“x%?ﬁ
ﬂ 1
dx J1-x*)
dy
Bl 1-x%) = =1
( )dx
d d
el (\/a 2). y]—o
dx dx
dy dy d 2
1-x? +—=—(J =0
- (-2 S+ L Ja-)
d’y d 2x
7 (1- 2)._5__)’. 0
dx”  dx 2\1- 2
d’y dy
37 -x*)—=—x—==0
( )dx2 dx
ﬁmﬁzﬁméﬁyzsin‘lx%ﬂ)r
1
= 2 2 _
yl m’g{m (l—x )yl =1
SN (A-x*)-2y,y, + £ (0—2x)=0
HAd: (l_xz)yz_xylzo

Y9 W= 1 9109w o fau wemi o fgdia ife & sTaehers A sifse:
1. x*+3x+2 2. x* 3. x.cosx
4. logx 5. x*log x 6. e*sin Sx
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7. e%cos 3x 8. tan'x 9. log (log x)

dz
10. sin (log x) 11. 3 y=5cosx— 3 sinx e i fag Hifong fom d—g+y:0
X

12. ARy=cosxd A %mmmuﬁﬁmﬁm

13. 3fg y:3cos(logx)+4sin(logx)%?ﬁ‘q’?ﬁ%@ﬁ Xy +xy +y=0

d’ d
14. =g y=Ae”“+Be’“‘% a1 s f& —Z—(m+n)—y+mny:0
dx dx
d’y
15. AR y=500e™ + 600e ™ & A XM —5 =4 2l
X

2 2
16. aﬁey(xﬂ):l%aﬁa'sﬁsqﬁd—zy:(ﬂj 2l
dx dx
17. A y=(tan"'x)? T q WY f&F (2 + 12y, + 20 2+ 1)y, =2 21

5.8 WEAHE WHT (Mean Value Theorem)
9 TeS] U 8 STl TV o & STHRYd uRemdi @i, fom fag few, = i
TH T YHAl T SAIMHAE ST (geometric interpretation) T i FH I |
T 6 T ST YT (Rolle's Theorem) IH T % f: [q, b] — R Tgd HAaa
[a, b] ® Haa qen foga e (a, b) ¥ w1 2 3R f(a) = f(b) & &l a 3R b
arferes SEATd € qe fogd et (a, b) W et TH ¢ w1 s € 76 £/(c) = 0 B
aTepfa 5.12 3R 5.13 ® 2 @ faf¥re werl & srom Ky 7w #, i It & g9
1 IReeTT Hl HJR H T
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e AT foF ¢ 3R b o Tea feord ok o fagell ® Tt Y@ 1 yeom@r W
wfed el 21 31 ° Yo% ool § %A 9§ A % fag W yduar g 8 S 2

Ut o WA 1 JUMaed I <l §, Fih y = £ (x) o 3T o ot fag o ool
@ T AUl o o TEl fug 9 fog W f(x) HT STk g 2l
T 7 A Y9T (Mean Value Theorem) A <fifsit & £: [a, b] — R a0
[a, b] B Fad qe A (q, b) § SFahaa 8| q9 AW (a, b) § THE TH ¢ 0
i € T

)=

e ST foh weadE w8 (MVT), el o 9899 &1 Toh {a&dR00 (extension) Bl
3TEY 79 &Y HILAHM YUY i SAMHATE SR T8 HeH y = (x) 1 @ STehd
5.13 ° T ?1 9 vl & £/(c) F @ qF y =f(x) % 19 (¢, f(c)) W i T

w7l Y Y T S w9 § T €1 et .14 9 vy § fom L0 TS fregy

b—a
(a, f(a)) TR (b, f(b)) o A& Wi T D¢k W@ (Secant) 1 FaUrl &1 HIETHH FH
o gl T © TR T (0, b) W Terd T g ¢ 3@ ¥R € N5 (¢, fle) W @i T
w9t @, (a, f(a)) T (b, f(b)) Togeti & e di=h T S5k W@ o GA BT 81 TR
I, (0, b) W TH TG ¢ TR S (¢, f(0) R @9 W@, (a, f(a) T4 (b, £ (b))
i fie™ el Y@ Te o FH B

fO)-f@ s,
b—a

Y
(b, f (b))
N
N (@£ ()
@W
Mo 5"
YI

3THTd 5.14

SETETUT 42 WeH y=x2+ 2% faq Ut oF JHT ol Tenfud ifse, e g = — 2 a2
b=27%I
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T WO y =%+ 2, AU [—2, 2] H Had qe A (=2, 2) H Eherg gl @l &
f(=2)=£(2)=6T 3T f(x) T HF — 2 T2 TR TOE | Tol o T o STER Th
fag ce (-2,2) % fea &, S&T () = 0 19 f/(x) = 2x T TEATC ¢ =0
f)=08R c=0¢e (-2,2)

IETETUT 43 3 [2, 4] § ®eM f(x) =2 o U Aeaqm y9a ot qeatya it

T T f(x) = WA [2, 4] H Haa AR A (2, 4) H heg €, Fifeh gHeh
FATFES f/(x) = 2x AU (2, 4) | wRwi 2l
AqE F(2) =4 3R £(4) = 16 7| @AY
f(b)—f(a)=16—4:6
b—a 4-2
A Y09 o S8R Tk 65 ¢ e (2, 4) T A1 =1feq difsh f/(c) = 6 81l Tel
F(x) =2x 3@ ¢c=3B13W: c=3 € (2,4), R f(c)=6FI

1. &M f(x)=x>+2x-8,x€ [-4,2] % fau st & Y9I ! T Hifr)
2. Site SIS fof =1 Tt o1 99a Fefoiad derl § § fr-fr = o) g 21
T SEEH ¥ A1 A9 Uk o YT o Toelid o 9N W ho HE Wehd B2
(i) f) = [x] % fqT xe [5,9] Gi) f(x)=[x]F fWxe [-2,2]

(i) fx)=x2— 1% faT xe [1,2]

3. A% £:[-5,5] > RUH Gad %o € 3R Ak f/(x) forddt off fag = = & e
g q fag witsT & £ 5) #£(5)

4. WAANE YT AUd ST, A€ FARWA [a, b] H f(x) =x2—4x -3, ela=1
AR b=47

5. HIEAHH YHE GoAIua hifST A STl [a, bl H f(x) = x*— 5x°— 3x, Tl a = 1
AR b=3%I f(c)=0% TIT ce (1,3) S T HIfoY

6. WA GE 2 | ST XU i B o foIT HIeme W it S9N i Sie it

fafaer 3qrgvor
JEEIUT 44 x ok Ty f=fafad o1 sAgwa Sifsu:

1 2
i) V3x+2+ (i) € *+3cos'x  (iii) log. (log x)

V2x% +4
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'

1 1

(i) W effee fR y=\/3x+2+\/2174=(3x+2)2+(2x2+4)_2%\‘|
X"+

e Y foh 28 ®om 9l arafas gemst x>—§ o fau ftsnfia 21 g@fert

1 l_l d [ 1) 2 _l_l d 2
—(Bx+2)? - —CBx+2)+| =] (2x"+4) 2 -—(2x"+4
2(x ) dx(x ) 5 (2x" +4) dx(x )

3

1 3
- % (Bx+2) 2-(3)— G} (2x> +4) 2-4x

3 2x
= - 3
AIED (202 44)2

E gt aratas gemst x>—%é€fmvﬁﬂﬁaé|
(i) A efifee fom y=e*"* +3cos xR [~1,1] % T fog & faq afterm
21 ggferT

ﬂ:ese°2x~i(seczx)+3(— L)
dx dx L l—xz)

> d 3
= (2secx— (secx)) -
dx 1-x?
SCCZX 3
= 2secx (secxtanx)e
1-x?

SCCzX_ 3

VI-x?
oM ST fF 959 BoM #1 STashasl had [—1,1] B € W= ®, e
cos! x o ITEehelS 1 e shadd (— 1, 1) H 2l

— 2sec’ xtanxe
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(i) =™ <ifee fom y:10g7(logx):10gl(()l%x) (3MYR 9Red F I §N)
L ardfas G@nsti x > 1 % fau wer uiwfid 81 ggfen
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() cos! (sinx) (i) tan_l( S X j (iii) sin_l( 2 j
1+cosx 1+4F
&'
(i) ®F ST T £ (x) = cos! (sin x) &1 ¥AF ST foF a€ e @l ardforh
e o fau uftfia 1 g9 50 feafafea w1 o fo@ ded 2

f(x) = cos™ (sin x)

-1 T . T
= CcoS | cos| ——x ——xe [0
{ (2 ﬂ,smee 2 [0.7]

(log x)

T
= ——X
2
1a: f'(x) =— 1%
(i) ®M ST & f(x) = tan"! (lilzozxj 21 wF v fF u' wem 39 g

arcdfersh GEmet o fow aftwfid € fer g cosx#— 1, 3tid noh woe
foaom ot & eifaftea o= @t arafas gemstt & fau &9 3@ wed i
Frefefed Jerr @ H: oo Y Hehd e

) = tan‘{ sinx j

1+cosx

= tan =

X
200s2g 2

(e a2



(ii)

A qAT STeeh Tl 205

e <ifete fop &7 of9r den &X A cos( )aﬁww Fiifh I YA h TR

T 2B ?ﬂﬁzf’(x):%%l

qﬂ?ﬂﬁ'&ﬁf(x)=sin‘(%)%l 39 Ted 1 Wi A1 A o fog g9 39
+

2x+1

wﬂxﬁmmﬁaﬁ:ﬂw%ﬁﬁm—K <1%|aa‘n%ﬁ Héa

1+47

¥ U ®, TEfa gd 39 9t x 1 9 e © s fore

2x+1
< 1,3 o
1+4*

wﬁxﬁmaamzwlsu&%lwm2s2%+2x YR ot form T 7,

S |l x o forT e 21 o7d: Wer Yoe St 9@ & fou uiefid 21 e
2% = tan O T R T8 Her FEfiEad YR @ qA: for@r s Hehar 8:

] _1_2x+1:|
= sin
19 1447
— sin™ 22 }
- 2
L 1+(29)
sin_l— 2tan© }
- |1+ tan’ 0

sin~! [sin 20] =20 = 2 tan~! (2Y)

—()

’ — 2
7 14(2)" dx

2
= . log?2
1+47 Jlog

~ 2""'og2
o 1+4



206 T

TEETOT 46 I FH O <x <o U f(x) = (sinx)™ 8 @ f’(x) I HIQ
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