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(Limits and Derivatives)

% With the Calculus as a key, Mathematics can be successfully applied to the explanation of the
course of Nature —- WHITEHEAD <%

13.1 gfvar

feg nifowrfe g < fia g 31 & Jifez < Qg Ay g far fSg vy
39 Eugreusaf%?famrgm(mncnon)?wfe?wwm
T mifoiis di3T AT I1 ufost wirt Sdefew e (v gy ST ufggfs
3 faat) Afod AMES GaT §T (intuitive idea) IITQT I7 1 @F T g mirt
AT €t Afor ufggmr @<iar w3 AW € g9 Jifeg e o wfods J3tar|
fer @ gove wiAt 3dlefes & Ufagmr J9 Bt UBe weidl w3 Sdiefee
@ g7 afe3 e 9% wfts I3aT | wiAt 99 feim Wed @B o 3dlefee
YUz Jafar|
13.2 3dtefe=t @ AfgA AMSE Gar 84 (Intuitive Idea of Derivatives)
%W%Waﬁﬁﬁf&ﬂsfﬁa@/@%m?fﬁm&z% Sir Issac Newton
&9 4.97 veg gt U9 ageT 91 3= fis ot Hies f&T ua a3t gdt () (1642-1727)
Afdst f&9 WU 3 Mt (1) € o % € gu 99 5 = 4.92 & &t aret 9

&% € Arast 13.1 39 8 u=t/@75t 9evs 3 3o f¥a iz @ Afast feg fgs-fga mit (1 '3

vies feg ug it gat (5) fE3t 98t 9
fegst vigfamt 3 adt 1 = 2 Afas 3 fus @ 291 U3T J9&T It AT Aaet 13.1
Sew J| fer mifrT 39 UAe &t 1 = 2 Afds 3 AUI 3 78 7idd . S
WIITHT I WU 29T U3T JI&T o a1 I W3 e ode Jf fa fer 3 r=2
#fés 3 291 @ o9 T ¥ Y US| 0 0
t=tM3t=1,T feeAqI T Tt = 1, W3 1 = 1, AfasT © fegag 1 49
wa’rs’rea’rx(z—t)srmea‘smrawmfwm’rufaw 1.5 11.025
2 Afe=s fEg g =4q1 1.8 15.876
1.9 17.689
_ 4,=03 1, =2 ¥ o999 yr9 13t get 1.95 18.63225
- MITH (1, —1,) 2 19.6
2.05 20.59225
:M—%)—ﬂm 2.1 21.609
(2-0)F. 2.2 23716
fen Y@, 1= | M3+ =2 € fegd9 H =ar 2.5 30.625
(19.6 - 4.9). ) 3 4a.1
W:M.ﬂ-ﬁ./ﬁr. 4 78.4




232 difed
fen gt SU-T0 1 = 1, M3 1+ = 2 © fegad At WU =91 & By g9¢ IF| I& et Aaeti3.2,
t=1 M3 =2 ¥ fegae Hieg yfs ifds fee Wa < (v) fést 91

AIST 13.2
3 0 1 1.5 1.8 1.9 1.95 1.99
v 9.8 14.7 17.15 | 18.62 19.11 19.355 19.551

few Aget 3 wiAt Sye I fa Hu 291 IBT-IBt U foor | fAe—fA= 1= 2 3 MUz I =8
W3TTHT & I 8T AT AT I WHT FUE IT fq 1 = 2 I mit <91 T fEq g TUPHT §U F9 UGE I7I
WHT Fde I T 1.99 Afds W3 2 Afas € fegdd 9% JTBIHGET WesT & U 3T WAl fEHaan
e g fa 1= 2 Afas I N 29119.55 Hft /A. I I8 U T J|

femr a3t9 & Jo fou rfsasst © o 3 a9 98 e J11 = 2 Afds 3 H dov 9T -y
WIS I WU 9T & By 9 | ufast & 3971 = 2 Afds w3 1 = 1, Afds € fegae W =ar (v)

2 Afds w3 1, Afds € fegars urg i3t gat
)

1, Bfes fee ua siet et — 2 Afds o9 ue atet gat
t,—2

1, Afds f<g urg a3t gt - 19.6

1, =2
J& et Araet 13.3, 1 = 2 Rfas w3 1, AfasT € fegarg Hies yfs Afds f<g o ar (v) fest &
A9ET 13.3
t, 4 3 2.5 2.2 2.1 2.05 2.01
y 294 24.5 22.05 20.58 20.09 19.845 19.649
feg &g mft fors fee of fa Agg wt 1 = 2, 3 BY J9¢ I¥ J9 8¢ WITHT § BT AT I 3T
A& =2 3 29T €7 99 ¥aI §7 g J|
nfgasast © Ufg® Ad fR9 1 = 2 3 AU3 I o8 Sue W39sT e Ho a1 u3™ JisT
farum I w3 femr &t mm St T a1 = 2 3 JF Ufost JEt JBIHES WesT &7 TUT | HigassT &

MU S =23 M3 Je B Wee Wzow e MU Uz air a3 v st d far=2 ¢
d¥ T JTSIHST WesT &7 TUT | HU gu L9 334t »urg 3 Hu a1 € feg €< g f&a mis A
3 YA TIE 5 | mint fanfes gu 3 a3t dee T fa 1 =2 3 fis &7 =a1 19.55 14 /7. w2 19.649
H/F. € fegamg J1 3aatat gu <9 wit afg mae Of fa ¢ = 2 3 I3FTHa =ar 19.551 HE/A. M3
19.649 Wt /. € fegamg J1 fae fa Saft 3g° 7rew o fq <91 gt © gese & w9 J| fon &t mnt
frgsr a3tm dfemr § §v Jo fafinr 31 “Ty-2y Afdet 3 gat ST gew= & =9 & waws
SarfenT I | At JfJE T fd Tt 8% s = 4.92 8 1 = 2 3 Sdl=fex 19.551 M3 19.649 € fegaa I 1”




few A &t yfgnr € fea feasy fedt 939 13.1 s=4912
feg Tarret aret T feg W () M3 ges & e 3 4
fiz &t gat (s) e w3y 7| fAe-fAs W=ast @ gy A, -
h,, ..., € HT fAgg € <% Juet I @7 3¢ Mo <o € .
g S QA AT gt T F fa :

ClBl CZBZ C3B3 En ;
AC,  AC, AC,’

MEUTST @ gH E It I, fRE CB, =5, - 5, 8T T T A C,
frgst s wgest h, = AC ffe yg gger I, mrfer [77777 2 4 e
939 13.1 3 feg a3tAT deer foufez 7 fa feg aove &t : oo
gHTad e fig A mugr st e S S Suet g1 O / 2 246 244 A
gnAge feg,r=2mi 3 fls e SarTaag s =492 & ff5913.1
t=2 3 AYIH I4T € €% & AN J |
13.3 AiiH=T (Limits)
€ us &3t gouT fen 3w € <5 e 39 3 fbg Fust I fa wé W &t ufgn & J9 mume gu fee mise
&t #1gg3 | wirt FHT € Fasy 3 7S I ST g% fenet3st e vfos dae ot |

B flx) = x* 3 feu9 a3 | M=dds 9 fa fAe-fAe x & fAeg © U fade W& e Of, fix) T H&
<t fAed @ <% JueT 71 ([F 937 2.10 »ftwrfe 2) wint afde gt

lir%f(x)=0

(few& f (x) & Wi fiead 9, A< x fAgg € <5 Juer 9, ufgmm AfeT T)) f(xv) & AT 79 x fAgg & <&
Juer J § o= mifsnr 72 fAg x = 0 3 f(x) € ¥& I gater J1

fermua gu ffe 7 x = a, f(x) — [, 37 1 & &85 & /v fagr Aier § w3 fend few 3gt fafionr
mrer §ilim f (x)=1

TBS g(x) = I, x 20 3 feg9 a9 | forrs e fa ¢(0) ufggaz =at T | x € fAgd © 9u3 foae o™
@ BT g(x) € % €7 Ufga®a 996 BTt wiAt 2ue I fa g(x) @7 % fAgd @ <% Juer J| fenw st
lim ¢(x) =0, x 20 et y = Wl T By F feg wfgrsT 578 mive Jer T1 (2 939 2.13 #fmrfe 2)

J5 foy e%s 3 fegg o9 -

¢

>t

h(x)= — ,X#2

x € 2T TU &3 0B (UIF 2 &d1) € BET h(x) € HS &7
Ufga®a ad | MuE Wy & WS fa A9 U 4 € fade g5 | feg
(937 13.2) [Re €3 &85 y = h(x) € M3y 3 feg9 aas 3 fend
gz g% fiser 1

fegst Aot feme3™ 3 ffa e HB v =0 '3 385 © fAgs
W& e gaie 95 8 wnw f<g fer 3 murfag oat 75 fa x fas
a FF i, A UTH AT 99 U 97< ¢ © fade A9 & AT 3T ¢
FUCTAIC Ts AT ¢ I SUT A I5 I fer T guast 39 3 ©
=48 UH W3 Ae U < AT 4fas 99t 185w € A U Y'
AT f(x) T BT W% T fAosT fv) @ 08 3 mefig der I 7 «, fesa13.2
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a € ¥H UH 20 ger J1 fen Y9 ¥ uH Wy <t Ay fere fomets € wt, e%s 3 fegg a9 |

f( )_ 1, x<0
Y= 2, x>0 ,Y\

f&39 13.3 9 few v @ Wy anfenr fapur 3, feo mine 3 fa 0.2) y=/x)
fART I e B x <0 T BT fix) @ U '3 fodgg ageT I fAgsT fa | € &
J 7= fAgT 3 fix) € ¥F ymr & Abr im f(0)=1 § few yag 0 3 f &7 ¥, —2(0,1)
x>0 € BT fix) @ NG I fadgg e J, 2 I I'= 0 € He UH < ANT X' € >x
lim f(x)=2 7| few nfagt fSe o8 »3 /7 uw ot it f85-fs I8 \Y'
w3 fen set vt afT Aae IF fa A€ fAgd @ <% Jer T A% fix) ©f AT
WAf33= &dT et (I<° 0 I eB& f Ufgaaz J1) fase 133

wrt afde gt far im f(x), x = a3 fix) T MUAHI (expected) H& J, fand x & 97 uR foae Wat @

BEt f(x) & 1S €3 I8 1 feR H& & a 3 fix) © U9 U™H &1 AHT JfJe I& |

WD'-l"f&'ffl’@U*fG()Cli_)lgf(x),x:aé'f(x)?Wﬁ'&%fﬂﬂﬁ?x@a@ﬁﬁé’&@ﬁ'ﬁ?ﬁw
T B f(x) © 05 €3 351 feR U& & a 3 fix) € Ad R &F Alr Ifde Is |

Hdd W M3 ¥ U €t A=t 99799 d< 3T 8F A H& & At x = a 3 fix) € /v afde
75 w3 feng Iim fx) 3 fogfuzg sae Tt
feme= 1 : 888 fix) = x + 10 3 feg9 J3 | Ml x = 5 3 TB& EF HIHT U™ qaaT I7aial | Mg, mAt 5 €
993 fade x © WS € et f € U T Ufda®s aae 77| 5 © 993 fade ¥8 5 g9 g 4.9, 4.95, 4.99, 4.995.
.., e g5 | fegst faent 3 f(x) © H® Jot Araet fE9 fay o | few yag, 5 © 993 faae 39 AF =%
WAS Afen=t 5.001, 5.01, 5.1 =t 95 | fegst faemt 3 =t €8s € H® Aaet 134 i fe3 ga |

A9et 134

X 4.9 4.95 4.99 4.995 5.001 | 5.01 5.1

Sf(x) 14.9 1495 | 1499 | 14995 | 15.001 | 15.01 15.1

AIST 13.4 3 WA faarfiag a9e It fa fix) @ H& 14.995 3 3™ w3 15.001 T Ui T, feT asusT
FIe JE fT x = 4.995 WF 5.001 € fegaTd Tt JTSHST WSET &7 TUT | feT TBUST II&T IITHTT J
foa 5 € 99 UH et At @ Bt x =53 flx) THS 15T T

lim f(x)=15

x—5
fem 397, A€ x, 5 € W9 UH SUST J, f €T NG 15 3T gdteT I I

lim f(x)=15

x—5"
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fen wet feg Sarer I fa € 99 yw & i wWiZ W U & AT, §9° 15 © §999 96 | few yae
lim f(x)= lim f(x)zlirr; f(x)=15
AT 15 € 99799 d< € 979 <9 fev a3 e5a € »may fagsT 939 2.9(i) nifomrfe 2 fe fesr
3,8 24 d g¥ g5 foer I fon fo39 & fonwrs fée of fa fae-fae’ x, 5 € <% AF 3T A Ui 77 99
UTH 9fdl 2T, 8868 fix) =x + 10 T o3y fig (5, 15) ¥ I Suer Aer J I MMt ue o fa x =5 3 <
THBE T NG 15 € 99789 JeT J|
fere’s 2: %8 flx) = x* 3 fegg aad | W@ mit x = 1 3 fen g% & /v y3™ gewe ot | ufosT &t 397
TUe 9T wHt x T | T fadeds &t fix) € e § A<t L9 feue ot | feng Aaet 13.5 feT fea faprr
J:
AgeT 13.5

X 0.9 0.99 0.999 1.001 1.01 1.1

fx) | 0.729 0.970299 0.997002999 1.003003001 | 1.030301 | 1.331

fer Araet 3 it f&aME a9e I fa x = 1 3 £ 27 U5 0.997002999 3 =T W 1.003003001 3 ufe T,
feg I@UsT g€ I fa x = 0.999 MI 1.001 € fegdd ¥ JTSIHET WeaT &7 TUd | feg Haer
IIIHAZ J fd x = 1 T H& | € 49 & ot Afprret 3 faggd a9eT J =

lim f(x)zl
x—1
fen3grac x, | SRA UR SUST J, 3T f NG | I galer § <
lim f(x)=1
x—1"

fen ®et feg Uar I fa 99 Yy & AiWT w3 Ae U™H € AHT €< | © 99799 3 |

few yag lir?_ f(x)zlir{l+ f(x)zlirr}f(x)zl

FHT 1 € 99799 I< € 5317 886 € wdY fausT fog9 2.1 iferfe 2 feg fesr T & Sy a &g
9% foer 3| fen fe3q f&9 vt fors fée of fae—fA<" x, | @ A7 3T HH U™ A7 89 UH <0eT J, €85
fix) = x* & o3y e (1, 1) € 5 e 7eT I

WA 9T MBS Jae T f[dx= 1 I TBE T HB =T | & 99799 J |
femes 3 : %6 fix) = 3x '3 fewd a9 | W€ x = 2 3 fen &« & AT U3 gos <t dfim 9w I7 | J&
f&3t Arast 13.6 Ty It AUHE T9et T ¢

AIST 13.6
X 1.9 1.95 1.99 1.999 2.001 | 2.01 2.1
fix)| 5.7 5.85 5.97 5.997 6.003 | 6.03 6.3

ufgst &t 3g° wirt miesas J9v IF fa x A7 3T HF UTH AT e U 2 € % SUeT 4, fx) T NS
6 € % Fuer Y313 Jer I fen 3 mint oy rae o fa -

lim f(x)= lim f(x)=lim f(x)=6



236  dJfea

939 13.4 fST feurfenr few e way fen v § v féer I Y
g gggrnff fors fee T fax =23 B T HBE x =2 I AT © 06
Aurgt I ©,6)

feReis 4 : MT® e85 flx) = 3 3 fegd ad | M@ At x = 2 3 fewet
AT U3T d9& ©f dfan ade I7| feT %6 MU® %6 IS d9< Jod ’
Far 8 s (few wfast i 3) yug s@er 31 972 2 & @t fade o/l @0
faen € wet ferer ¥® 3 91 few ®et
lim f(x)=1irg f(x):ljn%f(x)=3

flx) = 3 ST »BY Jad IB3 9 (0, 3) T A BT x-Ud © M
N9 3uT I w3 939 2.9 »iforfe 2 fe wanrfen fapur 71 femr 3 ffsT 134
feg <t mine I fa &St Aivr 3 3139 @ 39 '3 <, feg wASt &%
femer I 1 1im f(x)=3 T = o T T THIfT Aftprr T2 |
fereis 5 : 88a flx) = »* + x 3 fewrg &9 1wt im f(x) ygr q@ar e af | wirft x = 1 € foae o) §
H& Arast 13.7 fe9 foue ot

A9t 137
X 09 0.99 0.999 1.01 1.1 1.2
fx) 1.71 1.9701 1.997001 2.0301 2.31 2.64
fem 3 fog Igarars faarfia dJer J fa
lim f(x)=lim f(x):liml f(x)=2 /Y\
x—1" x—l1" x—
939 13.5 fS9 TaHE flx) = 2 +x T WBY I feT AUHe 4
J fa fAE-fA= 1, | € <8 Suer I WY (1, 2) € <8 Juer 3
Her J1 ) y=f)
ferr &€t et gEmeT Y &@e 97 for lim £ = (1) A/
-~ - o v . o . X!< 1 >X
g< J5 fou f3s 3ut § It »y ARtag Jae'd S o1 5 3 1 =
v
limx* =1, limx=1and limx+1=2 Y fd39 135
x>l x—l x>l
- limx® + 1imx:1+1:2:11m[x2+x]
x—l x—l x—l1

"I limx. lim(x+1)=1.2=2=lim[ x(x+1)]=lim| x* + ]

x—l x—l x—l



A=t w3 3dtefes 237

fere’s 6 : 885 fix) = sin x 3 fe9@ a9 | AsT lim sin x S5 3ot I fiE d= I5E o9 Wit famr
=7

316, it 7 @ fote flo) © st § Aast 9 fafion 31

fer 3wt fsas 9 Aae If fa
Aaet 13.8
o T 01 T 001 T o001 T o1
2 2 2 2
fx) 0.9950 0.9999 0.9999 0.9950

lim f(x)= lim_f(x)=lim f(x)=
xﬁg X*)g XHE

I3 »MdT, feT flx) = sin x @ wBY I RSt gt T fAg=t f'939 3.8 (wifturfe 3) feg fioar I | few rfast
feg St vt Y€ 97 lim sinx=1JI

T
x—=
2

ﬁgmzw‘sw:mf(x):“cosx-;rf—e@aa%mm’r1ir%f(x)uwm@§@w|f€ﬁnm?0éﬁmzf(x)
€ H® Aact f<g foy a8 (Aast 13.9)1
Aget 13.9

X —-0.1 -0.01 —0.001 0.001 0.01 0.1

f(x) 0.9850 | 0.98995 | 0.9989995 | 1.0009995| 1.00995 1.0950

AIt 13.9 3 »iAt feas a9 Aae If fa
i (x) = lim, f (x) = lim £ () =
few nfeat feg <t it Que of fa limf (x) = £(0) = 1
ge, df A MuE »y § ASIFS 9T AaE d fa

hm[x+cosx]—11mx+11mcosxn{):|-y; fega g g°

x—0
. - 1 - - - o~ . pus .
Fe:ﬂ?ﬂS'S:x>0€82°r,mf(x)=—2’Ei‘ewa'aa'wmﬂgr(}f(x)@aww—eaﬂfw,w
X X

MBS dae ' fd 88 T Y3 A9 UsIHT wm3fed Afiret w7 J1 fon st Aae vt fx) € U
Aa<t fE9 feye o, x fAed € 49 <% SueT J, @7 dTt »dg &d1 9 | I&T miHt 0 € fade x € TaIHT it
T ®el e%s € HaT & Aoet I faue ot (fem Araet e n faw us Ayss Afvmr & fagfuzs aeer 91)

Jot &3t AaeT 13.10 3 vt Sy 7 fa A€ x, 0 € <& SUeT J, f(x) 3T JJ <37 JeT AT J|
feg ferer »ag T fa fix) @ U fan &3t Afrr 3 <t <37 13 A7 AaeT T
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ISt 13.10
X 1 0.1 0.01 10
f(x) 1 100 10000 102

gifefsa gu 3, wrt afg Aae gt

lim f () = +oo

At feust =t gae ot fa fem utsgH <9 fem yarg &t rvret &t 9997 &4t Jatdr|
fereis 9« wift lim f(x) yzr qear Irge of fig
x—2, x<0
f(x)=40 , x=0
x+2, x>0
yfgst &t 3g7 wit 0 € fade x € B f(x) €t Araet s=8T 77 | fadhues gae Tt fa x € faesHa Wat €
S S x — 2 € HE deT & 7gad I M x € T&TINT HST & BT x + 2 €7 §E de< ©f 7ga3s Jet J1

ISt 13.11
X -0.1 -0.01 —0.001 0.001 0.01 0.1
f(x) -2.1 -2.01 —2.001 2.001 2.01 2.1

AT 13.11 &t ufgst f3s Wt 3 vl fsaHs Jov OF fq @%& &7 H& -2 39 Ui faar I w3
lim f(x)=-2

x>0~
Aaet &t »ifan f3s wieamar 3 vl feas aae of fT €8s e W& 2 39 <U faur I w3 fer st
lim f(x)=2

x—0"
fa€fa 0 3 95 W3 AF Ut Sht AivTeT 997899 &4 9%, wiHT afde v
It fa 0 3 % & AvT €t € &t T
fen €% T may 939 13.6 ST &3 fopur 91| o7 féust Joe of ©, 2)
fa x =03 &5 v U ydt 3g7 ufagzs I w3 »Aw f<9 0 € g9799 T U3
x =03 TB& T /1T ufagrfag &at T X' € >X

fereis 10 : R it famets @ gu feg, mit im £ (x) ugr gee of #e fa 0.-2)

x+2 x=#1

f(x):{ 0 Y'

x=1

AgST 13.12

x 0.9 0.99 0.999 1.001 1.01 1.1

f(x) 29 2.99 2.999 3.001 3.01 3.1
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yfgst € 397 | € fade x € Bt At f(x) € WS & Aot fS9 faue gt 1 1 3 ule x € et flx) <9
Wor I feg Fig derdfax=13 e85 T W% 3 Jer gdter J 9=

lim f (x)=3 X
fen 397, 1 33 x € BT flx) € HST I mefaz fix) @ NS 3 9T ©,3) % - - -
gater 3 g :
lll‘?f( x)=3 (0,2) ;
U3 OF 38 9F w3 W UR St et AUt 95 i3 fem set y =) :
lim f (x) = lim f(x)=lim f (x)=3 X —
x—1" x—l* x—1 (_2, 0) 0 (1’ 0) 7
939 13.7 f<9 e8& & a3y AW € g9 A8 fsanis § 95 féer
I | feg, mt fonrs fée o7 fa fonua 39 '3 o ff3 e I ews = Y
H& w3 ferat A fds-fda J Aaet J1 (< €< ufagag I<) | fége 13.7

13.3.1 A=t @ glaaifes (Algebra of limits) €3 €3 fewetat I, vt mie@as ai3T 7 fa Ay <t
yfgm™ 73, were, T W3 I7dT ©F UsT Ja9<t 71 A 3 fa AfewT dfemm ess w3 mhret gait
Wufa@ﬁgaslfwmm’ralwfe—u’ vt fen & fast Ags € yiw € 39 '3 Quafad gu fee
at:

L[ircrl:ﬂws@fafn@g@mfeﬁ—fﬂfrmfamf(x)n@m glx) < Jde 9 5, 37
(i) O< eBa" € 73 o AT &t et A=t T Az e 3, e
m [fx) + g ] = lim fix) + lim g(x)
(i) €< eB&T T W3 T AT eBaT St A=t BT WiZT deT 9, 9=
lim [f(x) - g0l = lim fix) - lim g(x)
(i) OF THB&T T ST & HIHT TBST Thoft AYT=T &7 gIeT JeT I, I
lim [fix) . g()] = lim fix). Lm g(x)
(iv) €< BT & IIEH ET%:;WWH‘T»FE:;T?BE;%??I,W:
£(x) limf(x)

_ X—>a

lim =
() limg(x)

e foust ||y 393 Afast i) 9 & v Afast S Ae g(x) fa-feg faor »i9s e J fa
fan =mafea Aftrr 4 @ Bt g(x) = 4 T, AT UEe Tt

1im[ (Af) (x ]:Mimf(x)

A% € AaHaT feg, Wit ferets e<idr fa fen yiw & ¥ ya9 € e%&T € A=t € H& yu3
I35 fog fa2 ferams atgr wer 71
13.3.2 ggue’ w3 UfgHT eBaT @byt AT (Limits of polynomials and rational functions) € 8«
f(x)éwmﬁwwg,ﬁaﬁﬂx)fﬂﬁﬁmﬁﬁﬁaﬁf(x)=a0+a1x+arx2+...+anx”,fﬁ"§ais
fed fradt sm3fea Aftnr=t g5 fa fan yfaza Afan n & Bt a, # 0I5 |
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it FrE IF T limx = g, few set

. 2 . . . 2
limx~ = hm(x.x) =limx.limx=a.a=a

x—a x—a xX—a xX—a
n 3 MOHE T AIS mfg™ Arg ener J fa

limx" =a"
xX—a

IS, 0& B9 f(x)=ay +ax+ a3’ +..+a,x" T 99UT B 4, a,x, a,x°

%5 fagr fegrae Je, wirt wge of fa :

lim f (x) = liils[ao +ax+a,x* +...+anx”]

. . . 2 .
lima, +limagx +lima,x” +...4+ lima,x"
xX—a xX—a xX—a xX—a

. . 2 .
a, +a limx+a, limx” +...+q, limx"
X—a xX—a X—a

2 n
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df (x) _ limf(x+h)—f(x) i sin(x+h)—sin(x)
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f(x) = lim

h—0 h h—0 h
. (2x+2h+3)(x-2)—(2x+3)(x+h-2)
= 150 h(x=2)(x+h-2)
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sin x+cos x

sin x —cos x

a+bsinx

c+dcosx
(x2 +1)cosx
(x+cosx) (x—tanx)
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