(Continuity and Differentiability)

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

5.1 9f9aT (Introduction)

T2 NA™ AaEd: e 11 § U T HeHl oh e
(differentiation) =T SHHITI 2l e s fftea agueE wedl
s Frvisda e w1 Hewmed & §iE g% 2
39 Agg H ¥H HiAA (continuity), HATHEAAAA
(differentiability) T 7k TR eyl H AUl
Hehoqaistl &1 u&gd well gl g8 yfaerd fepifada
(inverse trigonometric) ®eHl 1 Taher e oft T
3 T FT A0 TEW % Foe B YEd w1 @ 2, e
EICIGIED (exponenhal)sm?vlﬂ'ﬂ'ﬂﬁ'ﬁ'q (logarithmic) ®erd
Fed B 37 Hor g1 BH STader I T afatiE w1 9
EnkEEeT ’Tﬁl’rl (differential calculus) & HI=IH | 81
ST ®9 ¥ G (obvious) F® feerfaal =t wwem € =

T8 Uiehal, ¥ ¥9 3U fava #1 $9 R (Ye) WAl Sir Issac Newton

(theorems) I @™ (1642-1727)
5.2 "Id™d (Continuity) y
qiacd i ThHeo  H1 S TTAF () FIH &5 /
feTu, &9 STea% i A SR 3B ¥ gRH -
Fw 81 frefafes wem w® faEr i . yre
i, R x<0 @

T®=12, x>0 ———1 .0
TE T anad | ardes @ (real line) oy »X
o fag W a1 59 Hed @ o™ W0
JMepfa 5.1 | =in T B & o =4 e 4 Y’

frewd Frepter Tara & T x =0k arfaftem, x—31% 3T 5.1
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o 37 |fee fager o fow wem o 979 3F |t x =0 Hi DgHL TH g o gH
(e GHE) #1 0 o |ire a3k & fagat, stefq — 0.1, - 0.01,—0.001, ¥R
o fagall, W e 1 WH 1 99 0 % ufehe It o o faga, srefd 0.1, 0.01,
0.001, 9ehTC 3 fagail W wer %1 W 2 31 ard &R <nd et &6 drmad (limits) &1 9
W1 YA Tk, T HE Tkl ¢ 19 x = 0T Fad £ % aTd a1 g 9e 1 T sHe:
| gen 2 21 favre w9 9 =rd den S uat 1 GEW g9 / §Ot (coincident) FE 2
29 7E ft 3Ed & fF x=0 W ®or &1 9 o} 98 F1 WA % Ut § (I 2)1
A IS fF 30 e =i 89 AR U "1y (inonestroke},eﬂﬂﬁwﬁgﬂ
FIT it Tdg 9 fa1 39, 78 | Tohd| 9rdd |, 81 o™ &I S3H Hi SavIehdl
99 et ® S ww v # aef @R emd ¥ 9 Uwm SAe © Sl e
x =0T Hdd (continuous) &l 2|

a7el A= TWT T e W faEr it

1, I x#0

A R

Te wed o g fag w aRefya 2 Y
x=0R < &Y, 9T aen T ey Y e 1
TR &1 g x =0 ®erd + A 2 8, W &
3t 78 9o 1 A o AR 7 % e (-2 o
& < !
YH: BH HIC id B foh Wi o Ao 1y’ I

v

> X
for hem 39T B TE ©iw " € T@ T io
THY 37E0T & FEd x =0 W wer Had T 2 .r

Wesl ®9 U (naively) 89 %2 §Hd & Th
@Wﬁgmﬁww%ﬁwﬁgéﬁm—w (around) FeH & 3@
w1 BH HITS F 98 & Fow 38U o ©ig 9 1 59 91 i gn fda ue §,
gomaed (precisely ), F=la@d YR | =Had FL Ghd 8
TfraTET 1 " e 5 f artas genst o R Sty § Ui U andaras
e € 3 " oY fF £ % wid § o wF fag Bl e £ fag oW Had 7, AR

lim £(x)= f(c) 21

forga ®9 | A€ x=c W ¢ uer &I Hr\n, C g S G g1 Bed F HE H
Ifg 21fa® (existence) %ﬁ?ﬁ‘ﬁ“ﬂ@ﬁﬁ;ﬁiéﬁwﬁ,ﬁx=cmf‘ﬂﬁﬁm
B T I R 3 v = ¢ T 9T 9e7 qen 30 9 1 G Ot §, a9 576 3vErTs



162 o

HUH 89 x=c T e S HH wed 1 59 YR € Fiqcd S Ui i U 3
TR ¥ off = wR T 8, S A= e w2

TF Fed x =W Had €, A Her x = ¢ | 1A @ $iK 4 x = ¢ | wem
T A x = ¢ R Her w1 GH % SR 21 9K x = ¢ W Fod dad T8l € df 89 Fed
# f ¢ W f @&aq (discontinuous) ¥ T ¢ %l f =1 T 7IdT &7 fag (point of
discontinuity)ﬂﬁﬁ‘?l

FEATETUT 1 x =1 Hed f(x) =2x + 3 o T &1 sA= i

7o Ugel 98 M ey fF wer, x = 1 W ol ® SR st HE 5 ®1 31E Wer
H x=1R G 7@ FW 2w 2 F

lim £ (x) =lim(2x+3)=2(1) +3=5%

- lim £(x)=5= £(1)
aus x = 1 WS Had B
IETETUT 2 SEC fF . weR f(x) =x2, x = 0 W Fad €7

e oA A 5 yed g x = 0 W wem dRwifig 2 @ik zHe "M 0 B oW
x=0 T HeA H HH e B ered

lim f(x)=limx* =0% =0

TH THER lim 7(x)=0= f(0)

374 x=0W fﬁﬂﬁél

FETETUT 3 x=0W ®eH f(x)=|x | Add W fg=r FHifwm)
el i g

—x, AR x <0
fx) = x, afs x>0

T x = 0 R FeA RefE 2 #R/(0)= 021 figx=0W £ =1 ad wa H H
lim /()= lim () =0
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Tt TR 0 W/T S0 U =i g ek ferg
lim £(x) = lim x=0 2
9 YT x = 0 0§10 ug w1 G, <d uer &1 iH a1 e &1 HE Hurdl €1 e
x=0 f gad 2l
IETETUT 4 JUMEU ToF Hom

¥ +3, afx=0

f(x):{l. afz x=0

x =0T Haq &t 2l
A e x =0T e URHitg € 2R x =0 T TEH HE 1 Bl 9 x =0, I9 Hed
TETEA # gHfeT

li_r>1})f(x):1in(1)(x3+3)=03+3:3

FifE x=0 W £ H =, £(0) s aeR T 7, 39 x =0 W He Gad T

21 &9 7 +ft gFf=a = gehd € 7 59 wor o for ereiae 1 fag shad x=0 21
wateror 5 A fagst #1 W9 #ifsu fS W R weM  (Constant function)
f(x) =k gad 2
T I8 o 99t arfas genst & fou ufiarfia 2 o) et off arafas g &
o s9em 99 kB WA ST fF o ww arafas Sen ®,

lim f(x) = limk=k

SfF ot arafas @@ ¢ & fau f(o) =k =M f(x) 2 sufan wemys o
STt W@ o foy Had 2
saterul 6 Tag wifs f anafas d@nst & fou qogas we (Identity function)
f(x) = x, % ada® SEN % A Had 2
&0l Tl 98 Ho Fodeh fag T Ui @ @R Wedsh aredfosh W@l ¢ % feg
fle)=c?l

|y # lim f(x) = limx=c
x—>c X—>cC
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T WFR, l%ﬂx)=c=ﬂc)aﬁ?wﬁqq3w_f&m%au%ﬁ-gaq’fm:m%l
T Ysd fog W fRdt wem o wiae & IRaifiE 3 & 9% 3@ g9 39 giem

1 THIfaH TER (extension) Fiteh fHdl weld o, 39k Wid H, Hia W fa=R &1

UFTYTET 2 U ardtas B [ Hdd el € A1 o £ % Wi % Yol g W gad 2l

7g TR i $9 fowr @ gugE #1 stevaskdl 21 oM ofifeie & £ Tk dE wer €

St Had Aaue (closed interval ) [a, b] ¥ uftwnfid 2, 9t £ o Had 2R & fou smavas

2 fr e [a, b] o a‘lﬂﬁl’gaﬁ (end points) a T4l bﬂ%mmﬁgﬂmﬁl
¥ fag o W e oad ® f

tim 9= @
AR H bW Giad w1 5 ®
Tim f()=(b)
O FI B Lim £ (x) T lim f (x) 1 iE 1ef 1 79 gftem & gRoTTEE,

g fﬁmﬁwﬁgmqﬁﬂﬁa%,ﬁiaﬁwﬁgwmﬁm%,aaﬁaﬁfaﬂ
Wid el (Hq=a) €, ° f UF Had o gl 2l

IEETUT 7 F f(x) = | x | § GRATHG FeF Tk Had Her 87

. —x, I x<0
&l /i 29 Ul fom gwd € TF f(x) = x, A x>0

I 3 Y 7 WA E R x=0R / Haa 2

oA ST 6 ¢ T aratas §em 36 R € BF e <0 B3 f(o)=—c

wa @ lim/(x) = lim (=) =—c ()

= lim £(x) = f(c), 38T £ Gl momeHes areafas Sems o fau daa 2

@ qA ity 5 ¢ T arfas 9@ 38 ywR B fF o> 081 3/[u f(o)=c

o1y 8 )1Ci_>ngf(x) = lﬂxzc ()
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i lim f(x) = f(c), THfAU £ Qi yAcHes oredfas Hens o foau gad 2
Hfer /@t fagal w Haa 2, 9@ 98 TH Had wer ¢

FETETUT 8 He f(x) =x* +x2— 1 o Tad W fa=r it

T T(RAT [ USE adasd Well ¢ % fau gRwfid @ @R ¢ W osEE "M
C+cr— 1% 70 7 off 9Fd © TR

lim f(x) = lim (x’ + x> =1)=c’ +c* —1
X—>c xX—>cC

3@: lim f(x) = f(c) € THT Teieh ar&dferes G&A o foq £ @aa e s9e1 aed
2 f& £ uw daq wer o

ECIFRL] 9f(x)=i,x¢0§l?l TR %o £ o didd W faer sifvw)

7o fRdt T g ( Non-zero) arifass Hed ¢ & gfafvaa sifag
1

¥a lim /(x) = lim - = -
x—c x=cx C

19 1, o0, RS (€)= #1785 lim /() = /(0) e e 7 o
i o Yok fag T Had 21 T YHN £ TH Had Hed 2
Y 39 HGHL k1 oY, F9a (infinity) &I Hshedst (concept) =l THEH o farg,

?HI‘EI%"IEﬁmfﬂqwf(x)=é?ﬂﬁ?éﬂmx=0$ﬁﬁwﬁmm‘él

Toeh foU 89 (0 o gfee &1 arcfas 9esl o fou wer o A 1 dA5999 w5
1 o gfaa 1 93 w3 €1 afFarda: (essentially) 89 x =0T £ % 3¢ Hey i
T 6 FH 1 WA HI T SEH eH A= IRl wd 21 (Wi 5.1)
ottt 5.1
X 1 0.3 021 0.1=10"f 0.01=102| 0.001=1073 10
f(x)| 1f 3.333...] 5 10 100 = 102 1000=10%| 10~

B 3Ed © fop S-S x grff S | 0 & e SR B @ £(x) ® A ST
AR e | Fod ST 21 3H 919 S UF o WER § o = A S 59 €, S
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TS A andfas G 1 0 % ddd e gAHY, f(x) & WH I feRE off ugm wen
4 offyess fFar 51 9sar 21 Uil § 39 99 & 89 frefafEd veR § foed § e

lim £ (x) =+ o0
x—0"

(3! T THR TT ST B2 0 W, £(x) o W UH K ¥ARAF G S €)1 W
ge cy nskplgrsgdd + oo T arEfa® HEN T @ 3 safey 0 W £k S uer &1
o 1 A 6§ (FRafas qens & w9 H)|
ol W W 0 W f o @ g4 i G S ST Gl ) Fretatead anoft @
Td: T 2

TR 5.2
x [ -1 -03 | -02| —10"| -10° ~10° | — 10~
fo) | 1] -3.333.] -5 -10 — 102 ~10° | - 10"

groft 5.2 9 29 frewd e € 6w
U ardiad = i () o 21ed e
IR, f(x) S 7E HI TRl o 759 gen 9
=1 fF =1 gFdl &1 SdieTenE 9 9 &

lim f(x)=—o0 fora &

(R0 =8 Wb W1 ST B: 0 W f(x) & @ X'<
e I W HOEF 3 2 1) T8l 29 39 9
T e A =EY & 7F — oo U arafos G
T ¢ AuE 0 W £ % A U G
sfeqa & B (arafas gens o €9 °)|
3MFfa 5.3 1 AT ST Tl 1 AT
e 21

sargvor 10 fr=fafad wem o Wi W faer wifsa:

B x+2, AR x< 1
S = x=2, gfg x> 1

Tol ol f STt @l % goish fag W afefia )

M 1A <1, Mf(c)=c+27 T8 FFR lim f(x) =limx+2=c+28|

N—>C



3@: | ¥ %A gt ardfas gemst W £ Had B Y
Fom2 Ae>1,@ f(e)=c—2 7

e lim f(x) =lim (x~2) = ¢~ 2=/ (c) I [
Fau 57 el fagell WSl x> 1%, fE@ R, / . .
F3Af =1, x= 1T £ % o€ 94 FH T, %2 ‘1 [012 3

9t 1 -

lim /(x) = lim (x+2)=1+2=3 1

x=1TR f & 3¢ g7 I €T, a7iq Y
lim /()= lim (x=2)=1-2=~1
#a b x=1 W f & a1d qu1 <4 us w1 e GurE (coincident) T ¥, #:

x=1 R/ Fad & 2| W WHR £ & AUaA F {45 Hael 75 x = 1 21 39 Her
H1 SACE AP 5.4 F 9 T B

sareEtuT 11 Frefefead ver g uftnfia wer £ & T (W9ft) 3ride foge =1 9 Fifse
x+2, AR x<1

fx)y=14 0,3 x=1
x=2, AR x>

T Jelard! SR I WE Tl A BH TEd § Yol e @ x = 1 % fA £ Had

Bl x=17% fou £ o ad weg =7 i, lim (x)= IE}L(x+2)=1+2=3%|

x=1% fou £ ¢ var &1 G, lﬂa]n_f(x)legx{a_(x—z)z|—2=—!%|
Hhx=1W f & «1¢ a1 ¢ 9&1 H1 GE¢ guE T ¥, 9@ x= 1 W £ Gad

& 21 30 WHR £ % TEiaeT 1 f9g el A6 x =1 1 59 Wl % Aerd AT
5.5 § witan T 2

sareor 12 frafafad wem o wide o= it

3 x+2afC x<0
= _ch2 akxs0
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T we difse fe faemds v 0 (3F) &
sAfaftaa 37 Te ardfas e = fou gfnfig
2 IREIHER 30 B 1 Wi
D,UD,? @ D, = {x € R:x<0} 3N
D2={xeR:x>0}%\l

a1 agc e Dl,Fﬁ ]imlf(x)zliml x+2)=
c+2=f(c)% @A D, ¥ f¥H
92 c e D, @ lim f(x)=lim (-x +2) =
—c+2=f(c)® @D, ¥ i fHaa 2

FfF o7 wid o T fags W Had @
e &n fremdl fre € T /T daa wer 2
30 oM W SO SR 5.6 9 i w21 e
difse foh <9 wem & el &1 Wied & fag g
HeH & FHE HI Has o M veSdl ¢, R
U ohoe o fagal W H3 sl € Sl W e
ofenifia = 21

~ o

saer 13 fFefafes oo & @idg W faEr

EIELS

x, Ak x>0

S = {rv, I x<0

el BIadl, US4 e Yoddh ardiadh Gedl o
foru aftsnfird €1 58 e w1 e St s.7
H fear 21 39 oo & fdew 8§ T7 aheT
e @ b e o Uid w1 aTedfos G o de
armgad (disjoint) =9 ==l | fawfsa &=
foran smu) w forn f

1,3)

' ! — X
3/ 1 010//2' 3

F A -

-1)

D, ={xeR:x<0},D,= {0} d=n
D,= {x e R:x>0}%
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291 D, o fd ot fig W f(x) =2 2 9K 7% Wom ¥ <@ o1 war ¢ & D,
7 G #1 (3 2 3fEn)
a2 D, % fFet ot fig W f(v) =x ® 3t 95 weo@ § @1 o1 st © 7 D,
f Gad g1 (SFe 6 3fEn)
I3 376 8 x =0 W Held 1 fageluu & 81 0 & fau wer &1 91 £(0) = 0 2l
0 W f < =TT 9& i G
lim 7(x)= lim x*=0"=0% qen
0 W £ o T U H G
i f0= g v=0

I ]i_:)r:)f(x):0=f(0)aﬁqa0qtfmﬁ‘%lm el =g gan T £ 39 wid &
e fag W Tad €1 9fd: £ U Had woH ¢l
FETET0T 14 SU1ET foF Goih SgUS e dad el 2l
T TR FIAY T FE B p, UTF 9gUE e Bl € Al o8 Rl Wehd e n
%%Ep(x)=a0+a1x+...+anx"mqﬁQﬁHE},ﬁﬁaieRﬁman¢0%lm

I8 e e ardad el o 1T aReTTa | e fivea aratas 9@ ook o
BH 3@d ® &

lim p(x)=p(c)
THfeIy IR §R1 ¢ R p Head &1 Sfek ¢ i off aredfas e € gaten p

Ff arfgs gen & fau ga g, .
1ol p TH Gad woM 2 4
SEATETUT 15 f(x) = [x] B/ uRwrfyd 0.3+ e—o
TEqY YUl el o SHIae & aEe 02+ e—o
fagell 1 s o, ol [v] 9 o COTE) wn
TewH YU H YFS FA B, M x F YT T NN T
W a1 ITF IYEL B (0,-1)
\ . —o +(0,-2)
7ol Teel df g9 9% Ted ¢ % f 9 Lo
et GEna o fou gRefya 2
TH WO # e St 5.8 H :

¥
femran T 2 aTeRfa 5.8
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aerE § UE T B R Ue e x % 9+t goils W % fa erdaa #1 A= en
BEEE H TR = 98 g 8

9T 1 T S fF ¢ T U arafas gen g, 5t R off qoie & SR T 2
IeiE @ 7Te T ® fF oo Tepe #t wft srwfas gems & o Ky g wer w5
M [c]; &, AL lim £(x) = lim [x]=[c] T4 & f(c) = [c] ¥1q: 9gd Her, 39 gl
STt GEms o fou wad €, S quies T8 2

YN 2 A NS fF ¢ TR quiih T U BH UH U v Siel aas Se
F> 00 T HRA € S fF [c—r]=c—1S@f® [c+r]=c%l

et oF ®9 W, 39 3¢ I g3 R

lim f(x) = ¢ = 1 7T lim f(x) = ¢

ffer FRE off YU ¢ o forw 3 St T T e whd €, oF: TEE wed x ol
quifes w1 & ferg, sraa 2
5.2.1 Had Werl &1 ST (Algebra of continuous functions)
froelt =en H, 991 #T GHed T GHSH o SWId, THA HHIST & AU B H
AT o o STIETa: 319 B0 |ad Herl o SIS 1 9 9 JA9EE 47 96
fodl g W & weW &1 Wad PoieY ¥ IW fag W weW &1 €W g
fruifid 2 €, sraug 92 qedid @ f% en dmel & weva € ael o wisia aftomd
T 370eT Y
T 1 W ST R /e g U ardfas %o ©, Wl T aredieeh §e oo o
Tad &1 T4,
(D f+g,x=c’3RF'Tﬁl%
2) f—g,x=c’ﬂﬁ?ﬁ%
(3) f.g, x=cT Had 2

) (ij  x=cWEE T (FEFF g(c) # 0 )
g

suafa g9 fag x=c W (f+ g) o Hidd =1 " wd 2| 89 <@d © 1
lim(f +£)(x) = im[ /() + g(x)] (f +g 7 o g

= lim f(x) +lim g(x) (FsT o THE BI)
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=/ () + g(0) (Il f qo g Tad wer &)
= (f+g (o (f + g &1 TRam™T 1)
W:.f—i-g":ﬁx:c%f@{ﬂ'ﬂﬁ%l
TG | % 99 9t S99 s % wEE ¢ SR wesl & o s 7y O
fem T 21
fewuit
() SHF wE & 9 (3) =1 faww s oo fom, 9% f = e=R wem
f(x)= 1B, &l A, HIE =R arefos g@m g, @ (. g) () =A. g (x) N
aRefae wer (A .g) o U Gad wor B e s g, AR A=—1, @ f &
Hide W — f w1 Wiaed sAaried e 2l
(i) STF W & WM (4) F wHk favw en & fow, afk £ ww e wem
A
g(x)

}\' ) -
fEy=n,@ &(x)z mqﬁmﬁﬁwgﬂﬂwﬁaﬁwmﬁ,aﬁ
g

g(x)iO%l%@ﬂWﬁ.gﬁWﬁéwwmﬁ%ﬁél

ST A WA % STEN g e Wdd Werdl i g S Gl gl 39 T8
ffrea @ o oft gera fiert € 5 #5 wom d9aa © @ w6 Freafafas sseon o
7E 9 T FI T 2

TETETT 16 Tag Fim 5 vo® REE v Sad s Bl
T TR HifeU 5 v uiEwa wem £ frefofead 9 % g 2

F0 =22 420
q(x)
el p # g 9guE wed €1 f 1 Wi, 39 fagHl &1 sigwt i W g v §, 9u
STt WA &1 it IgUs oM Had 8id § (ST 14), Iqud FHI | o AT (4)
TN f UF Had wer B

FETETUT 17 sine e o T@idd W fa=m wifsu)

7o 39 W fo=r 0 & fau g frafafaa ae =1 @ +:9@ 2

limsinx=0
x—0
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& 39 deAl ol Fel wHifor al 7 faRan &, fobeg sine B o e W 9
e <@ T 3 927 TESUfa (intuitively) ¥ I B W€ B

s 2fEu fF £(x) = sinx 9 arafas Senst & fau wRenfa 81 7 oife
¢ U aTEdtes WEl 8l x=c+h W@ W, A% x - cdl 89 2@ & 5 h - 0 38feu

lim f(x) = limsinx
X—>C X—>c
= lim sin(c + k)
h—0
— lim[sinccos/ + cosc sin k]
h—0

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

T YT lim f(x) =f(c) ¥d: f T Had wed ol
feoquit 3 YFR cosine FE % Tidw 1 of wmifora fE s T=war B

sareTor 18 fag FI % f(x) = tan x W% Ha@ weA T

A ﬁmgwqm?f(x):tanx:%%lﬁwwﬂﬁamﬁaﬂmaﬁé?m
X

offed €, St cosx £ 0, 31941F[x¢(2n+1)g 1 T3 ool o e & o sine 3R

cosine weld, Had Heid 2| THIAY tan Wer, 59 A1 Wl 1 GEIE 1 o BRI, x
% 39 9 wHl o fore Haa @ 59 % fo 98 aftenfya 2

Ferl % HalSH (composition) ¥ Hafd, Had werdl 1 sHaRR Ush U 924 2|
) HifEE fF 9fg £ 3R g aratas wem €, &

(fo g (x) =f(gk)

uftwifi 2, s w9l g &1 W £ & WA %1 Tw Symg= e 2 frafafes we
(vAro1 fo 1 et =FeRT) , WY (composite) Ferl o Tiaed w1 TR S B
UTE 2 HE A R £ 3 g 39 UeR o © ardfas "HE (real valued) e &
& ¢ ™ (fo g) TG 2 AR W gad g(c) W f Tad 8, @l ¢ W (fo g) gad
B

frefafed el § 39 w9y =1 o= faar w2
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TETETOT 19 TUEY B £(x) = sin (x?) G R o, Th Gad wer 2|
ol e IS o femein wor yoie arafas gen o fou ofnfig 81 wem
f I, g@u he wer o wasE (go h)oh ® W Erel ST Hehal €, WEl g (x) = sin x
a9l b (x) =x2 8| dieh g AR 4 <A1 € e wer €, ghiee wie 2 gr 9 s fesren
1w B, 6 /T dad wer 2
FETETOT 20 TUEW fF f(x) = |1 —x + | x| | G0 AR FeH £, 581 x TF arafas g
2, TF Had wer 2
wor 9l ardfas Sensl x o fau g &l g(x) =1 —x+|x| TN AR h(x)=|x| B
uftsfia =ifSw @,
(hog) (x)=h(gkx)

=h(1-x+[x])

=|1-x+|x||=f(x)
ISR 7 W BH @ g% & o h UF Had e 2| 56 YR UF 9508 Her R UE
A1 HeH 1 I11 B4 o FR0 g U Had BeH 21 37: < Gad werl 1 995 e
B % HR £ TF Hadq wer 2

JIATEET 5.1

1. g =ifSw fF ®em f()=5x—3,x=0,x=-3T x=5 Fad 2|

2. x=3W e f(x)=2x>— 1% Tidd HI A= Hifow)
3. frefafea el & Tiaew =1 si= Sif:

(@) f0)=x-5 (0) f()= ——5.x%5
© fx)="> _25,x¢—5 (d f(x)=|x-5|
x+5
4. fog FI8C fF wem f(0)=x", x=n, | Fad &, &I n TF 47 POl 2|

B x, € x<1
5. 7 S(x)= 5, % x> g aRfa e f

x=0,x=1,dq9 x=2 T Fad 27
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=)

10.

12.

13.

14.

>N

16.

=2

17.

TfoT

£ |eft srgiae = Tagal Rl T HS, 54 ok £ Frefeiad wehR § e 8

f~ o e n | x]43, A x<-3
f(x)=i;;j;‘;;i>; 7. f(x)={ —2x, A -3<x<3
'1 ) _6x+2,?3ﬁ H2
| x| [ x
—s ‘ —_— x<0
f(x)_{x T x£0 o ol T xS
0, ¥R x=0 -1, 3R x>0
B x+1, 3R x>1 x3—3, e x<2
f(x)_{xzﬂ,??ﬁ:{ r<| 11. f(x)={xj+l’ .
x'n—l, g x<1
f(X):{xz g x> 1

) x+5, A x<1 s
X)= T 2
Bzl vos, AR x> T RHTYG e, Teh Had Held 87

weF £,k Wiaed W faem ity sl /1 Frefaten g oftafie 2:

3, Afg 0<x<I 2x, A x<0
f(x)=44, R 1< x<3 15. f(x)=40, 3§ 0<x<l
5, afg 3<x<10 4x, AT x>1
-2, A x<-1
f(x)=42x, A€ —~1<x<1
2, A x>1

a 3R b3 39 A I A S ek fow

ar+1, 9§ x<3

f(x)z{hx+3, e x>3

g oftmfyd wed x =3 W a4 B
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19.

20.
21.

22.

23.

24.

25.

26.
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L fFw A & fou

A(x* —2x), AR x<0

4x +1, g x>0

B Ui weM x =0 W Had Bl x= 1 W 35 Hia W feEn #ifau
T9IEu 5 g (x) =x — [x] g1 wfiwifia oM woe quis faga w ardaa 21 g8l
[x] 3§ Hewd Ui fefid s &, Sl x & SUaL a1 x & F9 2

F f(x)=x2—sinx + 5 g GRATR FeF x = 1 T Haq €2

f(X)={

frfafad werl = o W fa=Er i
(a) f(x)=sinx+ cosx (b) f(x)=sinx—cos x
(¢) f(x)=sinx.cosx

[t

cosine, cosecant, secant 3 cotangent el o Tided T fa=m ifsy)
£ % |t sraiaerar < faget =+t = wifsw, <=l

sin x
, A€ x<0

S(x)=9 x
x+1, 3 x>0

fruifa =ifse & wem [

X’ sinl, A x#0
x
0, & x=0

g1 gRefig T Sdq we B
f o Hiaed wI Si" wmitee, S8 f FeEtatea gewr o it @

fx) =

sinx—cosx, IE x#0
=], e x=0
9T 26 | 29 H k o WMl i Fd Hifeq difh 959 Hem fAfdse fag w Had =i

f(X)={

f)=1T"2% 2 o ofonf e a =~ W

I
2
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27.

28.

29.

30.

31.
32.
33.
34.

5.3.
frsel e & @@ 7T 92 I TR HISU| THH TH AdfGd Fod o 3Teehels

TfoT

r"fxz, I x<2
/9= 3, AR x>2 510 9RWIfig Hor x =2 W
f( )_ fﬂf‘l‘l, uﬁ x<m
Y= cosy, AR x> R aRfyd wer x = 1 R
f(X)_ 'kx-i—l’ _qﬁ{ x<5
B 3x—5, A ¥>5 g 9enfid ®er x =5 W
a @l ba Al HI FG FHIfSC AR
5 s x<2
f(x)={ax+b, A 2<x<10
|21, AR X210

g aftfod wed U Had Sed 2l

T T f(x) = cos (x2) B TG Her TF Had e 2
T9izy B f(x) =|cos x| R wftwfia e Tk Had wer 2
Sifeu 3 #40 sin x| 0% Ead weF 2

f@) =|x|—|x+ 1| g gfenfod wem £ % 9ot ercrar & fEgen w AW

EalEi
Tgsheaar (Differentiability)

(Derivative ) =t fr=fafaa v 9 uftafwa fean om

WA Ao foF f U ol BT € a9 ¢ 59 Wid § feed U fag §1 oW f

w1 SIS EAGEd THR O uiig B2

afg 3q drm 1 Afea B @ ¢ W f o = Hi f(c) A %(f(x))lcgr{rm

lim L e+ M= f(e)

h—0 h

0 B

J'(x)=lim

Sx+h)—-f(x)
h
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g ity wer, 59 oft 39 Wi %1 sifta B, £ o st 1 uftnfig a2

3 S RS ()T /() 7 e @ A =07 Ty

BN U< H el Tl W #1 awes Wd S H WiHAT & SrEwmer
(differentiation )&&d €1 B STRIS “x 35 WY& f(x) &1 el Hitsg (differentiate ) ”
F1 ot vE w@ §, fw o B 2 R f(x) 9 it

SRSt % aTerToT & B9 § Frefataa e w0yt fee s g

(D) wxv)y=u<£v.

Q) (wv) =u'v+uw' (A T TUEAERA H7H)

3) (Zj - ”'V;”V' ,STETv = 0 (TTRe fem)
v v

= & T wot § %o Wi (standard) el o5 STEERS ST gE & T 2

|t 5.3
f(x) X" sin x Cos X tan x
f'(x) nx"! COS X —sin x sec? x

& Hoft oft T s w1 aitafia e ® | o gu of R @ Y 9R dr
&7 S7fEaed 8" oTd TifeE w9 | YUY SSdl § 6 4% Ad 2 = g a8
mﬁaﬁmﬁm%aﬂ?mmﬂﬂmﬁy%wwaﬁaﬁmﬁ%ﬁ

2 Fed & FF ¢ W £ et T 2 g s °, 86 Fed © TR o wia o T
I3 ¢ W e fewdaE 2, Ak qa Fme lim—f(Hh]z_f(c) e

h—0"

E“&M ufifid (finite) 9N T9M | O HRWSA [a, b] H FTHHE
T €, 9% 98 a0 [a, b] % TEF fiag W s@wata 2 S| fF wiacr o ged
o wel T o1 R 3 fagar o e b TW wAw: S o W ger i Hm el ¥
St 55 =i o T8, afew o a9 b HoE % I UL A1 AT U % EwAS & 2
T YRR e A (q, b) W HAHEHT FEA 8, A 98 A (q, b) * TAF

fig W sEwera B
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wia 3 3% wer R fag ¢ W sEswerE ®, @ 39 fag W 9% gag o 2
suafa Sf# fag ¢ W f s 2, om@:

hm f(X) —f(C‘) — f!(c)

x—c xX—cC
frgx = c o foau

£ ~fe) = LD ey
Twfem lim [/ ()~ /()] = lim [%.(x—c)}
- im [/ ()]~ im[ ()] = lim [M}lim (-0
x—=c x—>c x—c¢ xX—c x—c
=f(c).0=0

a0 lim f(x) =f(c)

3 UHN x=c W Hed [ Had gl
IUGHT | TS IFweHd Her Had el B
el &n oy feerd @ for swfe wem @1 fasii (converse) Ted w&l €1 fHv= & e

@ ok § % f(xv) = |x| 50 9Nl wer OF Had we &) 39 W & S1d uey i
T W faeR & 4

L SO+h - [©0)
h—0~ h h

=1

T E1T ue I
lim LOED=SO 2 _, s
h—0" h h
< 0 R I Fe = v R W e e E, e lim
1 It & € @I S0 UHR 0 W £ ATheHT TEl Bl AG: £ T e Her
& 2

f(O0+h)-1(0)
h



a7 FAEEEAEa 179

53.1 Hg Tl @ a7aaers ( Differentials of composite functions )
TIF el o STaehelst o A9 i BH Ush S8IelUl 51 T9% &l °F oo fF
BH £ 1 IaherSl Wd A ed §, Sl
S =2x+ 1)
s fafr 72 2 T fgug wim & wai g (2 + 1) o1 WEIRE %eh W ag9s Her
1 IS A HL, S@ A T fH T

d o d 5
- f(x) = e [@x+1)?]

= di (8x® +12x* +6x+1)
X

=24x*+24x+ 6
=6(2x+ 1)
3|, oA {ifSg fe
Jx)=(hog)x)
el g(x) = 2x + 1 4 h(x) =x° 21 9 Sifeg t=gx)=2x+ 1.7 f(x)=h()="7.

Slﬁ'ﬂ—62+12—32 +1)2.2=3¢ —@ﬁ
.dx—(x )y =3(2x )'_t'_drdx

Tq gah fafy =1 a9 72 € fF 559 ¥R & wer, S9 (2x+ 1) & SEehers &
ftwmem w0 39 fafy g wa 8 9 21 sudes ufteEt @ el sivarfe w9 9
ﬁﬁ%ﬁﬁmmm%mmﬁw (chain rule) &&d &I

T 4 (e Fram ) e o 5 £ ue arefas 5t s B, S uden v E wer

o1 d d 5
FT TASE ; SO f=vou. TH AT B = u(x) 3R, AR d—tﬁzﬂ‘ ;:q—.n .
X
s & 9 df _dv dt
o de  di dx

BH TH WHA &1 STU Big & €1 g@en e w1 fown frefataa wer |
ST Hehdl 81 WA oifST fF £ U arstas 5 wer 8, S A wer w, v 3R w
e @, aefq

f=(w0u)0v'3?1ﬁ t=u(x)qdm S=V(t)'%?ﬁ
d _d dt _dw ds di

_:_('H,‘Ou)._: _____
de dt de ds dr dx
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afe SR e o Gl SToehrs w1 Al B @ Wiesh AR ATk wer oh warsH
& o sf@en = g #= g §

FETETUT 21 f(x) = sin (x?) 1 FAFAS A RIS

o ofF ST 5 W89 Wer & Werl %1 GISA 21 e ®, A u(x) = #2 3R
v(f) =sin ¢t € @
f(x) = ou) (x)=v(ux)) =v(x?) = sin x?

t=u(x)=x>T@H W & ey % %zcostﬁaﬂ ?sz AR TH 1 e @
X
21 oa: owen fre g
af  dv di

= —-—=cost.2
a di a0

G Sifan 9Rome &1 x9S W e # & YEe § Haud

—— = cost-2x=2xcosx’
dx

famoud: e 99 Ff 3o 99 fee 99d © S9 A= afia 2,

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

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

SETETUT 22 tan (2x + 3) 1 GHhersl A ehifag)
7o qA oifaT fF £(x) = tan (2x +3), u(x) =2x + 3 A v(7) = tan €|
(vou) (x) =v(ulx)) =v(2x +3)=tan 2x + 3) = f(x)

T YEN £ G &1 HASE 2l A8 = u(x)=2x + 3. %=sec2taw

£=2a‘eﬂzﬂq‘f6m%°[3?ﬁ_dﬁél a1d: sJ@en fam g

dx

£=ﬂ-£=258(:2(2x+3)
dx dt dx
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TETETUT 23 x ok 9T sin (cos (x2)) FT 3TEFHe HIfw

T HOE f(x) = sin (cos (x2), u, v AA w, T el F ST Tl W TER

fx)=(wovou) (x),Glﬁ u(x) = x%, v(t)=costﬁmw(s)=sins'§| t=u(x)=x23ﬂ'{

s=v(f)=cos (TE4 T2 3@ 2 % %zcoss,%z—sintﬁ%%zbc 3 1 gft
s X

H1, x % g arfas q % foy st §)
3T: *JEer fm & AR 5N

df dw ds dt . .
E = PR (cos s) (—sin ) (2x) =— 2x sin x2 cos (cos x?)
Taeua:
» = sin (cos x?)
dy d d
THfera Y2 n (cos x?) = cos (cos x2) —— (cos x?)
dx dx dx
. d
= cos (cos x?) (- sin x?) — (x?)
dx
= — sin x* cos (cos x?) (2x)
=— 2x sin x? cos (cos x?)
| s.2]
79T | ¥ 8 | x°h Al Frefafes wer w1 e St
1. sin(2+5) 2. cos (sin x) 3. sin (ax + b)
sin (ax +b) .
4. sec (tan (/x)) 5. m 6. cos x’ . sin’ (x°)

7. 2+4cot(x?) 8. cos(v/x)
9. Tug =S f& ®eHf(x) =|x—1|,x € R,x =1 W ga&hfead T 2

10. fog =ifsm f&F meaw e we@ f(x) =[x],0<x<3,x=1TMx=2 W
Fawied T8 Bl




182 o

5.3.2 3T Worl o Aol (Derivatives of Implicit Functions)
¥k B9 y=/(x) % ®4 o fafay werl &1 Hahed Sid ®@ § W 98 AGTH
&1 & o werl o Tod 3E w9 H =y R S Send, x 3R o s frefate
Hadi # ¥t W favm ¥9 9 fgEn wife:
x—y—-n=0
x+sinxy—y=0
wmﬁ.ﬁyﬁmmﬁm%Sﬁiﬂﬁﬁﬁy=x—n%mﬁﬁ'r@
T F1 g w9 |, UW T ol € R e w1 5ol S 1 g AT ale 2
iR off g1 o & Tl oft g d, ) &7 xR Fasiar & AR F w1 wie T 2 vE x
IRy o o9 w1 T 3H FHR oFT A T B TR S9 y ok feu e s emEE
E’fﬁ?y=f(x)%mﬁmwﬁ,ﬁ%ﬂm%ﬁyaﬁxém (explicit ) e
% ®1 ° = e o 2 sww g ey o, v Fed ¥ R W xF e
(implicity) e o ®9 | o5 a1 T B

d
FAEI0T24 A x—y=ndl d—isnﬁﬁﬁw

o T fafy 97 € fF 20 ) & fow we #oh sudea gey = ey fog gen
y=x—-7

dy _
dx

Taereud: 39 999 F1x, o 996 @Y fgded w3 T/

LEl 1

d dm
—(x— _ —
dx (x=y) dx

d
WW%d—:WQﬁ%ﬁx&LWHanWqum S 39 THR

d . d.
E(x)—a(y)—o
ot aeqd € fF
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FEET0T 25 AfE y + sin y = cos x T D g wf

dx
T B9 3H ey w1 WY dEEes w2
dy d . d
— +—(S1n = —(COSX
dx dx( Y) dx( )
sTEer M 1 W@ W
d d
—y+cosy-—y=—sinx
dx dx
Tow Frafafes afom fiem 2,
Q__ sin x
dx 1+cosy
B y#2n+1)n

5.3.3 Gfaenw FeRtoTiidia werl & 7aeerT (Derivatives of Inverse Trigonometric
Functions)

2 A v feed § T ufaei Breerofadta weom dad 2id §, g 29 39 wAforE 78t
HUN| 3 TH T oMl o Sadmars i 9w b AU @ fEm w1 @b w39

FETETUT 26 f(x) = sin! x 1 AHAS A HISQl Jg A9 ifag fo s9H
sfeges 21

'E’FﬁWFﬁ'ﬁi"{ﬁFy=f(x)=sin*1x'§ﬁ}'fx=siny
AT Tef w1 xR WU EEded FH W

1 dy
=cosy —
dx

dy 1 1
= —_— = =
dx  cosy cos(sin”' x)

W%ﬂﬁ%éﬂﬁcosyiO%WqﬁﬂTﬁﬂ % a%,sin*1x¢ —g,g,aqsﬁa\

x#—1,1, 39 x e (- 1, 1)
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34 IR0 1 @ SN a9 2 @ efeiEd s7eer vl (manipulation)

F B T BT & x e (- 1, 1) & o sin (sin! x) = x 3R 36 THN

cos’y=1—(siny)y’=1-(sin (sin'x))*=1-x?

wma @ SFy e (—g,gj,cosy@}? TSR TR 2 37 TAlT cos y = /] _ 2

TH TFR xe(-1,1)% fou
dy 11
dx cosy \J]—x2

FEATETUT 27 f(x)=tan"' x 1 Eehels T HIAY, 98 A gC for @eh sifeae 2l

e WA e fF y=tan'x ® a x=tany 81 x o WU A ua H FEHEA
FH W

fy
1 =sec?y —=
secydx

Q_ I 1 B 1 1
dx seczy 1+tan2y lJr(‘[an(tan_lx))2 1+x

2

311 Ufqe™ R werl o aheisi =1 19 ST A9k =9 F fo 31
T o 1 9 wiees Brerroifiea Wl o sraeersi ®1 Fefefiad ol 5.4 o foan

™ B
HRUT5.4

f(x) cos'x cotlx seclx cosecx

1 -1 1 1

1 = 1+ x° xvx2 =1 xVxt -1

J')

Domain of /" | (-1, 1) R (—o0,—1) U (1, ) | (=, —-1)u (1, )
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ﬁmﬁ@auﬁﬁ%maﬂm

X

1. 2x+3y=sinx 2. 2x +3y=siny 3. ax + bhy* =cos y

4. xy+y*=tanx+y 5. x2+xy+)?=100 6. x* +xy +x?+)*=81

2x
7. sin’y +cosxy=k 8. sin’x tcos’y=1 9. y=sin’! ( j

1+ x?
—53 1 1
10. y=tan1[3x al j, = <x<—Fx

2
11. y=cosl[1 x2j90<x<1

2
12. y=sin‘1(1 x2j,0<x<1

qf 2
13. y=cosl( xz),—1<x<1

14. y:sin’l(zxxll—xZ),—L<x<L

1 1
15. y=secl[2—j,0<x<—
2% 1 V2

5.4 STETATeR! 9T SO %o (Exponential and Logarithmic Functions)

A qF THA Horl, SIH qgUE Wer, TRAT T qe Bt wer, o fafiye ot
% GO TEAS! o aN | €l ¢ 39 HATHE W BH WER Hatud wer o TH AU g
o o | |, 5 =memaie! (exponential ) @1 @R (logarithmic ) Herd wed
Fl 7=l W faeiy ®9 @ 97 gqam mavEs @ % 39 et & 9gd @ FHUT Wk ae
TYeA ¥ 3R ST SUNTAl T8 U w1 fave-as % e 9 9Tt 2
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AFfd 5.9 ffy=f1(x)=x,y=f2(x)=x2,y=f3(x)=x3f-|9ﬂ y=f4(x)=x4$ e
feu u B A e fe SHi-wai x 1 uiG wedl S € 9k w1 yguE df sedl Sl
21 9% H YA s § ghg 1 T A Y
2t et 81 s Ad wEH A1) H
W # fifved gfg & 91 y =f () F
T wedl Widl & SH-S" 1 w1 AE 1, 2,
3, 4 B S 21 TE hewm ¢ f W
YT G oA A o fog T @ Wl
f(x)=x" | ATTIHEY ¥, 3HH 7Y T8
gan for J9-99 o d gfg 2t e 2
y = £ (x) &1 @ p-318 A1 AR Ao
Fehdl Sl 21 IE gﬁ'rF'l'U,flo(x)=x1°
9l £, (x) = xR fq=m i) afg x H v,
HE 1 W W@ 2 B S g, @ £, B AA
| | st 210 %l W ¥, i £ g
| § 95T 215 8 Wi 21 39 uEN x § 99H 9 % fow, £ %t gfs s, w afs &
ey s digar 9 =it 2

Ige wfeadl &1 frend 72 @ T 9gas B &1 gfg 376 wa R Fvi w €,
i o g ey gy gd STl TEeh Sud U e e 98 Sadl @ f,
1 HE UE B € W SgUS Bordl i aren fues de ¥ wedl 82 3HEl IW
THFRHF & HR 50 FHR o FoM F TF ST y=/f(x) = 10° %

T @1 qE ¢ R R o Qi n o T 9w wem f, e £ (x) =x0
sTian stfs SR W wga ¥ Swew & fom e fag W o € L, () =20 #
aeq 10+ sAfareh IS § wgal 81 98 "2 Hifoy o x o o2 46 o fow, S9 x =107,
oy (9) = (10190 = 10%% STafeF £(10°) = 110" = 101 2| TT=A: £, (x) 1 ST £(x)
w1 A 9gd dAus 21 7 fag = wieq 76 € 5 x & 39wl uel & e et
x>10%, f(¥)>f,, (¥) 81 forq &0 78l W zas! Syafa 34 1 vard &l w56 g
X% a2 WA 1 FAE qg T R W Fehan & R, R off om quiie n ok fog
£, (x) ®1 3TeT f(x) w1 A A oSt ¥ agar 2

UFHTET 3 We y = f(x) = b, ¥R SMUR b > 1 o folu SREaiRt Weld seell €
qepfa 5.9 o y = 10" =1 T@f== wi= T 2
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T2 GelE & St & 5 uee =9 Y@ifad #l b e faftrse uEl, 5iF 2,3 3R 4% fern
e # ) = Fed %1 59 e favmand frefataa #

(1) =REEIHT Her 1 Wid, ardfas Genal w1 g9==4 R e 2|

(2) =RECIHT Fer <l GRER, YK ScAS ardia® Genl w1 gqead gl 2l

(3) f95 (0, 1) =ENdIsh! o o el W od eidl § (T8 36 924 1 qH: HeH
2 fr frd off arafes d@m b> 15 fow 5= 1)

(4) =EEIHT ®oiH Hed U% 9@ Wee (increasing function) el 2, el
SH-9 B9 90 ¥ ¢ 7 980 9 ©, Ao SR Sedl Sl 2

(5) x o FAAHF T FONHF T o TalU, FETAIFHT B &1 JH 0 o A e
Bl ¥ gE wesl o, Tgdta wguty #, ieia STet x-31e S SR SRR i
2 (frq 398 &+ faeman =& 21)

YR 10 9Tt =R el =l WTERUT SETdiehl el (common exponential
Function) F8d ¥ ®aT XI &1 TEaIEH & TR A.1.4¥H 809 <@ o i gof

1 1
1+ﬂ+§+"'%l

1 4 G UE w2 o 9 2 99 3 % 6e g 2 3 R e g wehe S 2
9 eHl MU & ®Y W TEN FE W, TH TH AT AU REMIH] FoH
y =" 9T Bial 2l =9 E‘Iﬁn‘ﬁﬁ?ﬂ?ﬁlﬂﬁvﬂ‘ oA (natural exponential function)
FEd Bl

g AT TR B 5 =R =Rt wen & ufaers 1 aftad € s A el
q I SHeRT Uk e AT i S Gehdll 21 e @i fefetea ufiumn & faw ofa
HA B
uframer 4 WE efse fF b > | tH Sdfas e 21 99 ' wed B i,
b AR T a1 A0 x 8, 9 b =qa B

b SHR T a S T P Wl loga T Tk H €| 70 TER AR b =a, @
log, a = x TEHT ST FTH o [o¢ MY BH Fo T AN h1 FAM HLl BH A1
2 f& 20 =8 % oo vl ¥ o9 T 91 F 9A: log, 8 =3 fo@ wehd ¥ 3 ¥R
10* = 10000 &1 log,, 10000 = 4 FFged oM ¢ T Te F 625 = 5¢ = 252 79 log,
625 = 4 31971 log,, 625 = 2 THIH FUA T

efrgr @1 3fi ifuer gived giesiv § faer & W eq %€ §hd & f&F b> 1
MR Ty & o &R0 T’ 1 o andias denstl o @ead ¥ 9
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TfoT

arfas TEmel o Y=g W TS Hhed
% ®Y H 2@ o Hhal 2| U8 Wod, e

a‘qgmaﬁu T (logarithmic function)
Fed €, ffafaa yer @ aftafia 2:

log, : R - R

x —>log,x=y A[ p=x

T Ffed 7 9, aft SR h=107
dl T8 “WTLWUT TR S AfE h=e
T 38 ‘WTeRfeh CTEUTeR’ Fed 1 Sl
WIhfash SO I In GRI WeRe HA
T A T log x MR e Al STUERTT o &I F1eMUa & 81 Sk 5.10 7 2,
1 10 SERT SR o o e <9y 7Y §

IR b > 1 91 AT el sl 8 Feeryol fagvard = geies §:

¥ (non-positive ) W@ o e 20 STV i g 2refyot uftumy 728 a1
Tohd ¥ 3R THICY SIUERTE Wer T Wid R 2|

SO el o1 U T arktas S@E 1 geuT 2

&g (1, 0) TR werl % JerE W Hed W@ B

LT Bod Uk IHAM Her B 8, A9iq sH-591 21 9l 9 i @R e

(M
2
3)
“)

)

(6)

y=log,x
y= Iogt_ x

y =logx

2, i ST S Sl Sl |
0% o e ot x o forg,
log x & HF I fHdr off & W
grdfas @& 9 &9 fHa S gl
R v o, | (wged) wgefa o

O y-318 % Fhedd SRR e e

(forg 3o Fsft Frrern 81 )1
AR 5.11 | y= e aen y=log, x
o e <T T 21 98 & 2
m%ﬁﬁiﬁfaﬁi@y=xﬁﬁﬁﬁ
T o <40 wfdfes 2

YJ

»X

TR 5,10

Y g=¢)
=)

(y =log.x)

3MeRfd 5,11

ST Herl o < Heeqol o e g R T g

(1) oMo ufed™ &1 0% wre fam 2, 558 log p 1 log, p & W ® 3w faan
?ITW%Iﬂﬁ?ﬁﬁt{ﬁlogap=oc,logbp=BH$T10gba=y%|3'F|EFr adf T
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2 fF a*=p, bP =p T« b= a Bl 3@ drt ooy i ved § @A 9
(b =b"=p
THHRT THL THIRWT | T FH T
bP=p=b"

34 [3=(x73191_°|10t=ﬁ'§|31q‘;|3h‘ﬂ
Y

log, p
log,a

loga pP=

(2) TOFEEEl W log Held I YUE THHT T A T=F Y 2| 7 ety fm
log, pg = 0. B1 5 b* = pq I B B3 THE AR log, p= P TN log, g =7y
A P =p AU b =g W Bl B W be = pg = bPb' = bP 1R
Eﬂﬁﬁlﬂﬁqﬁ%ﬁﬁa=ﬁ+y,awh

log, pq =log, p + log, ¢
308 T 99 J=w 9o weegel aftons qe feerd § S p =g 210 g9 #,
S @ qA: Fefefad ver | faar s g @

log, p> = log, p +log, p =2 log, p
SEhT Teh |0 AT ehi0T ATE o forg wig fean wan € sl foredt oft o qoifen
n @ fau

logb p'=n logbp
ara | T 9o » % TR oft arefaes o o fag T 2, g 58 B yeie
FM FT TITE TE F4| g fafy 9 mew faefafad w1 genfig Y gwd o

X
logb; =log, x — log, y
TEATETUT28 T FE T & T xoh |t areafas AE o fA x = el 27
7ol el a1 A <SR log e w1 9id |t oA Sreafass Hestl w1 aq=eE B
2| gefee swiw gt oRa S gemnst & fon e R ?1 o Om i
fF y =l 213fE y>0da T el F TLTE o T logy = log (€°=*) = log x . log
e=logx 2l fSERy = x W BT 21 37qTT x = oo heaed x & o 9H % foru T

Frasa T (differential calculus) o, WEFfas =emdien] FEH 1 T SETEROT 0T
7E 2 foF, oo ®1 9 o 78 wRafia 7 e ?1 3@ 0 H 9w °§ o
fopen wPn 2, forgert Syafe =1 B9 Big 2 2
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UHT 5%

(1) xoF WY& o 1 HaTHeS e & Brel &, a7efq %(e")=e‘

d 1
(2) x T log x FHT FTHeAS 1z 2, areriq — (ogx) = —
X
SEETT 29 x ok Gel Fefafeag w1 sewmen wifsw:
() e~ (i) sin (logx), x>0 (i) cos' (e (iv) e+
FG
() = AT y =Bl 3@ g@en a9 & F&@ ga
d}’_ —.\'_i — — X
dx_e cx —X)=-e
(i) =M ST %y = sin (log x) 21 3@ s@en e g
% =cos(log x)- % (logx)= Aok (-log ¥)
(i) =M AL fF y = cos! (¢) B 1@ g@en f7m g
d -1 d . —e"
_y.’:—,z'—_(e )=—— =
dr  f]—(¢")? dx I—¢¥
(iv) A SifSg fF y= e 1 o g@en fEm 5w
ﬂzems - (—sinx) =—(sinx) ™"
dx
iumaﬁ"r 5.4
frfafaa &1 x o Ty sraswe Sifs:
eX
1. 2, sin'x 3. )
sin x € €
4. sin (tan! e7¥) 5. log (cos ¢) 6. e +e* +..+e"
COSX
7. «/e‘/;, x>0 8. log (logx),x>1 9. logx’ x>0

10. cos (log x + &)

*FUg1 W YIgT T Y 303-304 W 3G
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5.5. TTETUTeHIY 3Tdeher (Logarithmic Differentiation)

T 3wes | en frafafed ver o e faftre ol & woml &1 staswes & e
y=fx) = [u(x)]'®
I (e AER W) oF W 39 # Frafafas vr § @: forg gwa &
logy = v(x) log [u(x)]

srgen fm & g gm

lﬁ _ ( )L ' ’ 1
‘y dx = X u(x) U (x) + v (x) ) Og [u(x)]
T aer § fF
dy o fvx) o
ol }[u(x) u’'(x)+v'(x) Iog[u(x)]}

59 fafr o o 39 =Y g o 97 € TR £(x) 990 u(x) W9 U g =Ry
ST I LTI TR T 81| 39 A1 1 TEIUTHT Taeher (logarithmic
differentiation) F2d 7 3R 59 frfafad seEwl g7 = fFan T 2

_ 2
IERI0T30 x T Grae wsmaﬁwaﬁﬁm
3x"+4x+5

_ (x=3) (x> +4)
Lt TG +dx )
3 Taf o TR o W
logy= %[log (x—3) +1log (x> +4)—log (3x> + 4x + 5)]

T 9al HT x, o WU SIEEA FE W
1 dy I[ 1 2% 6x+4 11
: +

v odr 2| (x=3) #+4 3x+4x+5
T 2x e
— dy _y — - 1 X+
dx 2|1 (x—3) x*+4 3x"+4x+5

BT L 2x  bx+4
S 2N 3t +4x+5 [(x=3) 2?44 3x7+4x+5
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SEMETUT 31 x & WU o T e HIT, Sl ¢ TF o7 3K e
ol 1 ot fF oy =g

logy=xloga
T TeT F1x, oF HU8T TR Hi T
1 dy
;a=loga
Y1 Q— 1
dx =yloga
ThR i(a)‘)—a’fl
& dx - @ oea
d X d xloga) xloga d
. —(a") = —(e =e —(xloga
Taseua dx( ) dx( dx( ga)

=e'lee Joga=a'loga
TATETUT 32 x o WHE 0, ] EFed ST, Sa x>0 2
TE A ST fF y = xone B) S val S o W

logy=sinx log x

Faug L = sinxi (10gx)+10gxi (sinx)
yodx T dx dx
Lt
a0 ) dx = (smx);+ 0g X COSX
dy [sinx }
a0 — =y +cosxlogx
dx
sinx | SINX
=X [—+cosxlogx}
X
= X ginx+x™™ . cosx logx

FATETOT 33 ARG 3 + ' + x¥ = ¢RI A %Eﬁ’?ﬁﬁﬂl
X

7o fe %ﬁy"-kxy-i-x":ab
U=y, v=x"aq w=x"T@3 W EH u+v+w=q 9 sral 2l
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zfer L
dx  dx dx 0 -
I =y €| G I HT T AT W
logu=xlogy
A T8 T x S WU TR I T
1 du d d
il | +1 —
= dx(ogy) ogy dx(X)
:xl-ﬂﬂog}r-l e g 2
y dx
du Xdy X Xdy
o u| =41 =y =+l
m - u(y Ir ogyj y |:y dx ogy (2)
T TR v=x
T aafl T TS o W
logv=ylogx
3T et 1 xS WY Eeher w W
1 dv d dy
2 v +1 —
s dx(ogx) ogx—
X dx
ﬂ: v[1+1ogx y}
SRS dx X X
A Q}
X |:x ngdx .. (3)
T w=x"

A el T SO FH T

logw=xlogx
T TeT T xS WHE e FH W

I dw

d d
—.2Z _ xZq +1 —
w o dx xdx(ogx) e dx(X)

= x-l+logx-lm'l7:l3:l?l'l%l
X
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dw
10| — =w(l+1
A I w( 0g X)

=x (1 + log x) . ()
(1), (2), (3) @ (4), 51

of x dy y dyj
——+lo +x7| —+logx— -
y [y Ir gyj X (x gxdx +x (1 +1logx)=0
dy
a1 (x.y"*1+xy.logx)E=fx"(1+logx)fy.xy*17y"logy
dy —[y logy+y.x"" +x*(1+logx)]
o dx x. "+ x" logx
| gl 5.5
19 119 o 9991 § Sd THell o1 x o TT98] 3Taehold shifa:
(x-1D(x-2)
1. cosx.cos 2x.cos 3x 2. \/(x—3)(x—4)(x—5)
3. (log x)=os~ 4. x¥ - 2sinx
RENCH
5. x+3)P2.(x+4)P.(x+5)* 6. (x+—j +x+ 7
X
7. (log x)* + xbe~ 8. (sinx) +sin' [x
B . XCOSX x2+1
9. x™¥ + (sin x)*** 10. x +——
x° =1

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

123 15 T 3 s 3 e e 3 o 2

12. »+y'=1 13. y'=x

14. (cos xy = (cos y)* 15. xy=e&»

16. f()=(1+x)(1+x2) (1 +x%) (1 +2°) B Y& Her F1 STashers 1 HIfe 2K
T UEK (1) 919 Hifsg)
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17. (2=5x+8) (X + 7x+ 9) & @aed fAfafEd 9F vwr 9 =ifqu:
(i) ToEe | #1 = S
(i) TOFwS o IR B U Ukl 9gus W Hieh
(iii) STETORTA ST GRI
72 ff genfia it fe 50 weR o @ 3w T 2
18. A u,vaen w,x%qﬂ?%ﬂ}ﬁﬁﬁﬂﬁﬂﬂﬁﬂm—wﬁmﬁw
B, fedra - ST st g geiise TR

a du Ay dw
e (u. v. w) g VW Tu o wtuy

5.6 The™l ok WTelfeleh ®ai oF aTdehers (Derivatives of Functions in
Parametric Forms)

wHeft-meft < =R TRE o & A ey 7 a T B € AR 7 T, Ry wh e
() =% T | gorep-gorep HeaHl gR WUH 1 R & 7 T GaY T 8 S
2 U frafs o 20 @ed € &% 39 991 & o9 &1 G99y T ded =2 af & weaw 9
=fofq 81 3 el =1 UfY urerer (Parameter) SEeidt 21 ifes oo @iieh 9 &
TferEt xden y o =9, x=£(0), y=g(f) & €9 Faa HeHl, ®] WHoH €9 H
ey HEd €, 5@l (T e g

39 €Y o HeHl oh sTEsad A w1 od, Y@ fEw 5w

& _ A
dt  dx dt
dy
dx
= Y _ dt (mmit &0 e 2 21
de dx dt
dt
dy g0 e dy dx _
= = i — = g/() TN —= £t '
TH THR i f,(t)( e AU S0 | @ f1(£) # 0]
BHT??{'UT34Qﬁx=acos@,y=asin9,?ﬁ%3ﬂﬁﬁﬁ&t
x
T fg ® f
x=acos0,y=asin0
d d
e —x=—asin9,—y=acosﬁ

do do
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dy
dy 4o _ acos0
dx dx —asin0
do

=—cot0

IETEA0T 35 aﬁx=at2,y=2at‘§a‘r?’aﬁﬁﬁm
X

7o fga & f x=at’, y=2at
dx dy
zafera % =2qt qAq E—2a
dy

dy _dr_2a_1
o dx_@_2at_t
dt

SETETUT 36 Qﬂ%xza(9+Si119),y=a(1—cosE))%El’lZysn-c[ HIfT |
X

@d
7o T = a(1 + cos ), Zg — 4 (sin ©)

do
dy
-— dy _do__asin® _ 0
dc  dx  a(l+cos0) 2
do

= oot e, e vt e fs 2t s e e x sy ) eers fe
o &1, el wEe % UE § ST & 2

2 2 2

ITET0T 37 ??{ﬁx3+y3=a3%?ﬁ§i 3 wifeu)
X

e WA S fF x=acos’0,y=asin’ 02 &
2 3 2 2
x3 412 = (acos’ 0)3 +(asin’ 6)3
2 2
= a3(cos’ 0+ (sin’ 0) = a3
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2 2 2
s X =0acos’0,y=asin’0, x3 +y3 = q3 % TR THIHI B
dx dy
- __ 2 : A )
3H TN, 70 3a cos® O sin O 3R 70 3a sin? O cos O
dy
dyv 4o 3asin’0cos0 \/;
Tgfere =4y - tanO=-3=
’ de  dx  —3acos’0sin0 X

do

197

| e Feomvit| af 2w sTeTe wew & srEweR wO H fafa 1 W wE E @
frata sifeat eianl

afs eT Hea 1§ 10 9% § x 991 y Ry s g, g 9 yefa® ' 9 A
Taiferd =, 9 Wl w1 e e Zisnﬁﬁﬁm:

1. x=2at,y=at 2. x=acos0,y=>bcos0

N

3. x=sint,y=cos 2t 4. x=4t,y=7

5. x=cos 0 —cos 20, y=sin 0 —sin 20

sin’ ¢ _ cos’t

6. x=a(@-sin0),y=a(l+cos0) 7. XZM’)}_M

t
8. x=a(0051+10gt3n5]y=asint 9. x=asecH,y=>btan O

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

11. =fz xz\/a'“i":',yzxjam:’, 1 swiiey fR ;ﬁz—i
e

X

5.7 fgdra =ife =1 sreeRers (Second Order Derivative)

EERSIIEIED

y=f)F @

Q — ’
=S

. (1)
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It f7(x) STk 2 9 B0 x ok Wrue (1) T IA: AR T Hhd 81 T8 TR

" d(d g
ST T a(d_ij 2 a2, o fgdia =ife 1 3@ e (Second Order Derviative )

Fed & IR Z—zf ¥ e F1@ 21 f(v) & fgdta Fif & s & /() @ ot

X
frefm @t &1 AR y=/() @ @@ D) Ay Ay, T o Frefia w1 1 e ooyt
T ¢ TF 59 ®F & oa%ad H 36 YFR U 99§
2
JETET0 38 AR y=x*+tanx T A %aﬁaﬁrﬁw
X

T e @ T%Fy=x3+tanx'%l 9

d

d—i=3x2+sec2x

dzy d( 2 2
zafe — = — (3x" +sec x)

dx* dx

=6x+ 2 sec x.secxtanx = 6x + 2 sec’ x tan x

2
FAETUT39 A y=Asinx+ B cosx® d fig Hifau %+y=0%l
x

T TR W
dy .
— =Acosx—Bsinx
dx
dJ2
3R ;g;:a(Acosx—Bsinx)
=—Asinx—Bcosx=-y
’y
TH TR —5 +y=0
dx

2

FEETT 40 AfE y =3 + 2e¥ 2 dl fag wife o %—5?+6y=0
X X

T TR y=3er+ 26781 ¥E

Q — 6e2x + 6e3x — 6 (e2x + e3x)
dx
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d2
THfer 5 = 1267+ 1867 = 6 (267 + 3¢%)
X
d’y dy
o CL 5D L 6y=6 (" +3¢™
dx’ a (2e ")

—30 (e +e¥)+6(3e*+2)=0

2
IETBL0T 41 ?Jﬁy=sin*1x'% ar geze & (1 -x?) Z—Z—x%zO%\l
X X

B ﬂﬁy=sin*1x% qt
dy 1

N
a0 «/(l—xz)%zl
X
gl i(\/(l ~") d—‘) =0
dx dx

2 dz_}? dy d 2
a N(I=x7)- +—=—-—\y(d=x7))=0
( ) dx®  dx dx( ( ))
— d*y dy 2x
i—x?‘ . ——— =0
R R N
d’y dy
. l-x)) == —x=2=0
o d-x )d 2 xdx

X
Taereaa: fon 1%Fy=sin*1x%?ﬁ
1 anﬁa\ (l—xz)ylzzl

N=——
1 V1-x?

A (1-x%)-2y,3, + ¥/ (0-2x)=0

3 (I-x)y,—xy, =0

qoATaEl 5.7

Uea @& 19 109w | feu waqt & fgdm =ife & smeerad 3 sifeu:
1. x>+3x+2 2. x320 3. x.cosx

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

y d’
10. sin(logx) 11. 3 y=5cosx—3sinx & 1 fag Fifew & d—f+y=0
x

12. Hﬁy=cos*lx%ﬁ1 %aﬁaﬂﬁyﬁqﬁﬁﬂmaﬁﬁml

13. =fg y=3cos(logx)+4sin(logx)'3?‘ﬁ Teiize f& Xy, +xy +y=0

d’ d
14. Ffg y=Ae™+Be ® 4 s3zy fw d—f—(m+n)d—y+mny=0
X

X

d2
15. 4% y=500e™ + 600¢ ™ & df TukT fh d—f=49y 3
X

dx

17. afg y=(tan*1x)2'§?|3f?511’5'{'1ﬁF(xz-i-1)2y2+2x(x2+1)y1=2%|
5.8 HTEAH WHA (Mean Value Theorem)
39 39 H B 1A% TV o ] SURd 9iomH i, fa fag few, smEm w5
TH 39 YA 1 S SATEAT (geometric interpretation) T Wl FF WIS S|
T 6 Tt a1 W8 (Rolle's Theorem) WH Wit & £ [q, b] —> R Tgad qual
[a, b] & Haa 9o a8 i@ (a, b) | EFTHE & 2R fla) = f(b) © & a 3R b=EE
rdfas §@A 2| e fagd Satet (a, b) | TR T ¢ 1 sif € & /7(c) =0 ®

JMRTd 5.12 3R 5.13 H 5 4 fafire worl & s fGu T E, 5 e % e
H1 TR H GaE W B

; d’y (dyY
16. IR+ 1)=1% E{ﬂﬁ'qﬁﬁ—d : =[—] 2l
X

—
>
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&I ST o6 ¢ 31X b o6 wea feo = o fagel W o9el T =it yeoar W =
wfed B #1398 @ T oo ® wH § % T 65 W gE I B St 2

Jet & W W FUraed qEt S 7, i y =1 (x) o e e fig w o
@ w1 yeuEl g9 d AE aifug 39 fag W f(x) %1 Hewmers e 2
T 7 HIEAA WHE (Mean Value Theorem) A ofifSt f& £ [q, b] — R a0
[a, b] ® Had dun a0l (q, b) H FEHerd 2| q@ FaA (q, b) H FE U@ cw
sifeqea & fm

f!(c):f(b)_ (a) %l
b-a

o7 SIS fof memE w9 (MVT), U6l % Y893 %1 T fa%arol (extension) 1
3TTC 379 TH WITHH YA i SAHAE S W6 Her y =1 (x) F e TRt
5.13 9§ fean 21 &m wee & f1(c) ® e "%y =f(x) % 165 (¢, f(c)) W @i=h 7

mﬁ%@aﬁwﬁmﬁm?ﬁ%la@ﬁls.m@m%ﬁwﬁgﬁ
—a

(a, f(a)) 3R (b, f(b)) o =ea Wi T Sek @M (Secant) 1 Favrdl &1 HEAHRH THY
o %E T & R T (a, b) W e U g ¢ 38 9K © [{Y (o, (o) W e
el 3@, (a, /(@) 990 (b, (b)) Tagail o =9 @i=i T 3% Ta@ & gHra e 21 g
vl H, (a,b) W UF &g ¢ TR A (¢ f(0) R TR @, (a, /(@) TN (B, (b))
=+ oo At W@ g & T 2l

Y
(b, £ (b))
2
5= (e, f ()
O
X'« DV a c b >X
Yl

MK 5.14

SETETUT 42 o y=x2+ 2% fou I o 999 =1 gfua SIS, S g =-2 M
h=27%I
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T WO y=x2 +2, AT [~ 2,2] § Faaq a9 G (- 2,2) H EFHeHT 1 W A
F(=2)=/(2)=6% UG f(x) 1 AF —2 712 W FAH &l Ul o Y99 o FIER TH
g ¢ e (-2,2) %1 Afma g, F&T f1(c) =0 B1=fF f(x) =2 TTHEAW ¢=0W
f)=03R c=0¢e (-2,2)

FATETUT 43 a0 [2, 4] H Fer f(x) =2 Tou mremam gog 61 genfua Fifsm)

B M f(x) =X S [2, 4] W Gad IR aUe (2,4) W @b g, Fiifw sheh
HIFES f(x) =2x HaTA (2, 4)H wRwfig 2
I £(2) =4 2R f(4) =16 | TG
fb)-fla) _16-4
b-a 4-2

TN THY o IER TF 645 ¢ e (2, 4) U9 BF1 Afen a1 f1(c) = 6 &1 F=i
f(x) =2x 3qud c=3%13M@: c=3 6(2,4),‘1'{f’(c)=6%\|

| qgTaE 5.8

1. WM f(x) =x*+2x—8,x € [-4,2] % fou ¥ & W= Fi Fenfud Fifsw)
2. it sty fe = Oe w1y fefafad weml § 9 fee-faa o g 2
3 ISR W 1 A9 Uol o WHA o faeid o a) § 5o e Hhd 87
() fx) = [x] 7 T x e [5,9] Gi) f(x) = [x] % faQx e [-2,2]

(iii) f(x)=x*—17%F fo@ x e[1,2]

3. 4R f:[-5,5] > RUS Had B & 3R afg £1() fwdt it fog w g 7t g
2 d fag #ifaw fF A(-5) 2/05)

4. HETAE YA oAMuG sifee, afg stauet [a, b]H f(x) =12 —4x—3, ela=1
A b=47)

5. WEAHA Y9G WeAldd SifST afg Haud [a, b]H f(x) =x*— 5x2—3x, TEla =1
AR b=3%1 f(c)=0% T ¢ € (1, 3) ! 7 HifeUl

6. T HEm 2 § S U A wer o fon mermm v i S it S i)

fafas 3qrEvor
FEETUT 44 x ok |y fFafafes &1 sewem Sifau:
(i) V3x+2+ ! (i1) & +3c0s ' x (iii) log, (logx)

2x° +4
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Bl

1 1

() = effs foF p= V3x+2 +—%: (Gx+2)2 +(2x* +4) 27|

2x"+4

&I <ifee o o2 wo ot arsfaes gens x>—§ & fou aftsfua 81 gufen

1

dy 1 LR [ 1) P -
—(3x+2)? - —(Bx+2)+|——=|2x"+4) 2 -—(2x"+4
SOr+2)T —(r+2)+| @+ T a7 +4)

dx

1 3
_ %(3}: +2) 2.(3) —(%) x> +4) 2.4x

3 2x

= 2\/3x+2 (2x2+4)%

a5 i e geTed x>—§ésmqﬁmﬁm%|

(i) = wifse fw y=e"+3cos” xT1 7T [-1,1] % 9= fag & fog 9fenfea
71 gHferg

Q _ esecﬁ =41 %(SECQ r)_‘_:),(_#)

dx [—‘\‘2

= & -(2secxd£ (secx))— >

x J-x*
sex _ 3
sy __ 3
J1-#
o S fF Jem hem %1 sEwes e -1 § @ W ¥, s

cos™! x o FFRerS I A wee (— 1, 1) | 2l

= 2secx (secx tanx)e

— 2sec’ xtanxe
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(i) F AT By = log, (log x) = % (TR TRedT & g 5W)
g% arsdfas Semaix > 1 o fou wem wfeafia 81 zafen

dy 1 d
— = —— —(log (log x
& Tog7 dx( g (logx))
1 1 d
= -—(logx)
log7 logx dx
_
~ xlog7 logx
FETETOT 45 x o Wy fefafeaa #1 sEsmen Fifs:
: x+1
() cos”' (sinx) (i) tanl( S j (iii) sin_l( 2 j
1+cosx 1+4°

T
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arefes e & fou uftuifia 2 f59es o cosx=— 1, 19iq ek oo
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2cos? X
2
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FETETUT 46 At T 0<x<n ek fAU f(x) = (sinx)mE @ £(x) F@ FI
Zel T&l Wer y = (sinx) G oF Ao et o fog aftefia 21 e

T W
log y = log (sin x)*"* = sin x log (sin x)
1 dy . .

31 ——— = — (sinx log (sin x))
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1 d .
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cos x log (sin x) + sin x Sinx abc( )
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d
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SETETUT 48 e o HUE sin x 1 FAHeH hifsTal
Tt T AT T u () = sin? x G v (v) = e 31 7@ v AU _ A/ Y o sy ¥ vy
dv  dv/dx
du dv
— =2 sinx cos x HX — = ewsx (= sin x) = — (sin x) e |
dx dx
du 2sin x cos x 2cos x
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dv —sinxe e

T 5 U fafaeg goAraet
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1. Bx*=9%+5) 2. sin® x + cos® x

3. (Sx)3cosx2 4. sin'(x fx),0<x <1,
cos’li
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. : b 3n
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15. af fedft c> 0% fom (x—ap + (- b =% @ fog =ifsw f
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20. sin (A+ B)=sin A cos B + cos A sin B &1 W1 % gU Fa%a g cosines
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d( —1 1 1 —1
“(tan™'x) = “(cot™x) =
dx e 1+x* dx cor 1+ x?

1

i(sec_I x)= i(cosec_I x)=
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T GV dATh 21 38 askHie o e1efqul B o fou emevas € T £y
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