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® With the Calculus as a key, Mathematics can be successfully applied to the explanation of the
course of Nature - WHITEHEAD <%
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Aol UHA AL Ayl

UHY 19 f A g 2 6 @A W2 lim f(x) A lim g(x) il 2ARdca €, dl
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=
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L - L xx)= (@) x ()

= l-x+x-1=2x
aus Ad 2l {a udu adu.
uHA 9 ol A et yRils dld L f(r) = xn o [Asdd mx-1 8.

AUGl : [sansdl cuvag],

h—0 h

f(x+h)—f(x)=]im (x+h) —x"
. .

re)=jim
Buel wduell, (e + Ay = ("Co )2 +("C )" h+ "Cx* W + .+ ("C, Jh" 2
Aell,  (x+ A —X"= b A C X R 4L+ Y,

lim

h—0

df (x) _
MY, o

(x+h)n—x"
h

_ hmh(nx"“ +"C,x"2h + ‘...+h”“)

h=0 h

: -1 n -2 n=1
:}lll_r}[l)(nx" +"Cx"?h + ... +h ):nx”"
6lla) 2ld : nuRel oIS 2igiici-il Rigicell el 2i wid Aid 53 asi.

2L WREIH 7= 1 HI2 A 8, d 2110 UG 53¢ D
d n d =1
gd, —(x") =—/xx
(") =—(x-x"")

= %(x)' (x"'l)ﬂ'%(x”'l) CLRusiRAL Ry uzel)
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1ox™ 4+ x. ((n 1) xH) (-l yduizau)

7+ (n —l)x""_1
1

:nxn_

(414 GuRcd e x ol S Adis M2 Ut B, el 7 A6 Wt ARaRLs van IS ud. (Wi 2uud 24T Al

A6t 2unly -lR.)

13.6.2 tiguel 1A Bisaflau (A [Qsldd
28 {1 otguel [@QU-UL [Asfidr uHuel agaid s

U 10:% Uells @ dRals vl € Al g, 2 0dleguel RAY fix) = a,x" +a, X" +...+ a,x +a, 3 Qs

df (x)
dx

2l ALl UHA 8-l GUDL (1) A UHY 9 A8 Acug] ¥,

=na, X" +(n=1)a, X" +..+ 2a,x+aq,.

BELS28L 16 ¢ 6x100— x5+ x o [As(&d A,
G : Guasil YRA-l e Gudlol sadl [@sfid 600x7 =555 +1 dl,
GewdRel 17: f(x)=1+x+x2+x3+.. + x50 x = 1 2019 [Asldd Aadl.

Giel @ GuRHAL WHH 9 L GuAloL Sl [Asld 1+ 2x +3x2+ . . . + 50x4HAl.

x= 12000 L [@A8% Hew 1 +2(1) +3(1)2+ ... +50(1)®=1+2+3+...+50

- GUBY _ s,
2

+1 . -
GewseL 18: f(x) = xT - [Asfaid dadl.

Gier:ume 3 RAux =0 R ArARd 8. u=x+ 1 2 v =x @S MoUs1+41 Fay aulaAd, w'=1

A v'=1.
2{1 df(x)_i x+1 _i E _u'v—uv'_l(x)—(x+1)l_ 1
Q’u’dxdx,:t: dac\v ] 2 x2 R
Gels20L 19: sin x - [Asfad Aadl.
Gia @ IR Y, f(x) =sinx.
2el, df (x) _ ]imf(x+h)—f(x)
dx h—0 h
_ msin(x+h)—sin(x)
h—0 h
( 2x+h] . ( h]
2cos| ——— |sin| —
= lim 2 2 (sin A — sin Bril ¥atell)
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h—0 h—s0 h
2

. h
h smE
_ limcos(x-i— E] lim

=cosx-1=cosx

Gelg2el 20 : fan x + ([As(@d Aadl,

B34 @ WAl 5 fx) =tan x

21, %: h-mf(x+h)_f(x):]im tan(x+h)—tan(x)

h—0 h h—0

— Iim—
h—0 h

1 Sin(x+h)_sinx
cos(x+h) cosx

i sin(x+ h)cos x —cos(x+ h)sinx
= hs0 hcos(x+ h)cos x

sin(x-i-h—x)

= h>0 hcos (x+h)cos x

sinh i

Gewgael 21 : f(x)=sin? x < [Asldd Aadl.

Bhet s 2Bl [AotFa-L dRUsIRAL M-l Gualol s,

M=£(sin.lrsin x)
dx dx

= (sin Jc)r sin x+ sin x(sin Jc)r
= (cos x)sin x+ sin x(cos x)

= 25in xcos x = sin 2x

( sin (A + B)-il Yoi=il GuadldL $di)
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10.

11.

X2 =2« x =10 210+ [Asldd Aadl.

99x < x =100 10 [As(Ad o,

. x<ix =120 [Asl@q Aadl.

Al @A [Rsfad yan Rigiadl 4l :

1
0 £—27 () (x-1)(x-2) (iii) —

20 X X

. x+1
(iv) ——

x—1

ELD] f(x)=—+—+‘.‘+?+x+l we Al A 5 f'(1)=100£"(0).

100 99

5155 Mld ardlas qva aqe ' + o™ +a? 2+, +dx+ " L [@slad QL

515 2N g v b {2 [Aslid Ml :

(i) (x—a)(x=b) (i) (a? +b)2
~ xn —a" . NN
5155 AN g |2 o (as(ad sl
EECRENCIE
0] 2x—% (ii) (5x3 +3x—1) (x-1)
(v) »(3-6x7) v (3-47)

way Rugiael cos x o [Asl@d Ml :
1A (81 (sl slHl
(i) sinxcosx (ii) secx
(iv) cosec x (v) 3cotx+5cosecx

(vii) 2tanx—"Tsecx

uSlel Gerg211

Gerganl 22 1 f < uaH Riglal [Asfad 0H), ol

2x+3
x=2

1
@O fx= (i) fO)=x+

B34 : (i) 208l AHl2A 3 x =2 210 @8y cpvaRid .

x—a
x=b

(iii)

(i) x7 (5+3x)

. 2 xz
M) T T3

(iii) Ssecx+4cosx

(vi) Ssinx—6cosx+7
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f(x+h)-f(x)
h

re=

2(x+h)+3 2x+3
_ xX+h-2 x—2
h—0 h

i (2x+2h+3)(x=2)—(2x+3)(x+h-2)
= B0 h(x=2)(x+h=2)

h—=0

. (2x43)(x=2)+2h(x=2)=(2x+3)(x=2)=h(2x+3)
lim
h(x=2)(x+h-2)

h—=0

-7
— lim
T h0 (x—2) (x+h—2)
_ 7
(x-2)
53 AL 5 [@8d f7 uRlx =2 21 a2l (A8 id o =2 2410 eavid -2l

Rsfd-l euval AAAR £ 3 x = a 210 AR €l d ¥33 8.

(i) [R8U x =0 210 rvalid .

f(x+h)—f(x)
h

7

—1——
X
53] AL 3, [y £ 2 x = 0 24010 AR el (31 7?)
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GEL28L 23 f(0)= (i) sinx+cosx (i) xsinx < uau Rigidel Rsld 2.

Gia: () undl, £'(x) = f(”hg‘f(x)

sin(x - h)+ cos (x + h)— SINX — COSX
70 3

lim sin x cos h+ cos x sinh+ cos xcos h—sin x sinh— sin x—cos x

h—0 h

sinh(cos x—sin x)+ sin x(cosh—1)+cos x(cosh—l)

= lim
h—0 h
i cosh—1 cosh—1
= lim sinh (cos X—sin x)+ lim sin x(i) +limcos xg
h—=0 h h—0 h—0

= cosx—SinXx

f(x+h)=f(x)
h

G f'(x) =lim

—0

tm (x+h)sin(x+h)—xsinx

h—0 h
_ 1 (x+h)(sinx cosh+sinh cosx)—xsinx
= h

. xsinx (cosh=1)+ xcos x sinh+ h(sin xcos h+ sinh cosx)
= um
h—0 h

m xsinx(cosh—1)
h—0

+lim  xcos x@ +1lim (sinxcosh+ sinhcosx)
h—=0 h—0
= xXcos x+sinx
Belgm 24 ¢ [Asfad W4l :
1) f (x) =sin2x (i1) g (x) =cot x

B34 (i) BustelBanL 4o sin 2x = 2 sin x cos x 1L dle 5324,

wel, F&x)

=4 (2 sin x cos x)
dx dx

d .
2— (sinx cosx
! ( )

= 2[(sin x)' cos x+ sin x(cos x)']

= 2[(cos x)cos x+ sin x(—sin x)]

2 . 2
=2(cos X—Sin x)

. cos X - N . - . .

1 , g2(x)= = s ,

(i) ML H%A, g (x) = corx B R Bl [Q8Y U, Ul uel rdlAd gld Al eeusizl [Rum
inx
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dg d d (cosx
o — = t =
AuzlaA, - d (cot x) ! [sin . )

(cos x)' (sin x)—(cos x)(sin x)'

(sin x)?

B (—sin x)(sin x)—(cos x)(cos x)

(sin Jc)2

sin*x +cos’x 9
= =5 ———=—cosec’x
sin “x

= ]- ~ o N =
o{loy d, Ul 281d3] cot x= o A w530 s, 2], 208l 3L W-{lel 3, tan x AL [As5(&d sec? x wid.
an x

o 2Bl Geleel 2040 %y v wa0 [yl [Asad 0w

dg _d . _d( 1
214l e dx(cotx}— ( )

dx \ tanx

(D' (tan x)—(1)(tan x)'
- (tan x)*

B (0)(tan x)—(sec Jr)2

(tan Jt)2
—sec® x 2
= 3 =—=Cosec Xx
tan"x
Gelg2ml 25 @ [Asld Wkl :
X —cosx .. Xx+cosx
Q) ——— ) —————
Sinx tan x

R U 20U 241 [y QSR 42 elowsiael Fay ala,

5
. N - Y - X —CosX
B3« (1) WIRL 3 Ul uRL AvAIRd €la Al h(x)=

(x° =cos x)' sin x—=(x° —cos x)(sin x)'

K (x) =
) (sin Jr)2

B (S.Jr4 + sin x) sin x — ().‘5 — oS X)Ccos X

sin 2x

—xX°cos x+5x*sin x+1

(sin x)2

.. 5 . . X+cosx N N N
(i) [A8Y %l vel ArAlRd i i, A(x) RP— U 241481 RULLSLR-L (AU diyd]ai.
an x

(x+cos x)'tan x —(x + cos x)(tan x)'
(tan x)2

wdl, A'(x) =

(1—sin x)tan x—(x+ cos x) sec’x

(tan )c)2
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uflel i 13

1. eyl Heedl AL [@Qsfad qadl

(i) =x () (—x)™
AL QAL [@sfaa dadl :

Gii) sin(x+1)  (iv) cos [x— a

(A AL dl 3 g b, ¢ dp g ruds R LA A0 24 m dul 7 yells 8.)

2. x+a

ax+b
cx+d

ax+b
P+ gx+r

11. 4x-2

14. sin (x + a)

sin x+cos x

17.

Sin x—cos x

a+bsinx

20. c+dcosx

23. (x2 + l)cos X

4x+ 5sin x

26.

3x+7cos x

29, (x + secx) (x — tanx)

5 (et g) [iﬂ)

141

60 —x
1
X

0 px’ +gx+r
' ax+b

12. (ax+b)"

15. cosec x cot x

sec x—1

© secx+1
sin(x+a
5y, Sin(x+a)
cosx

24. (ax2 + sin x)(p + g cosx)
xzcos[z]
27. 4
sinx

X

30.

sin" x

4. (ax+b)(r:x + d)2

7. e
ax* +bx+c

a

b
10. —4——2+003x

X X

13. (ax+b)" (cx+d)"

cos X
1+ sinx

16.

19. sin"x

22. x*(5sinx—3cosx)

25. (x +cos x) (x —tan x)

28.
1+ tanx
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¢ QA fad g iz (AL Qe acd 9:

lim [ (x)£g(x)]=lim f (x)1im g(x)

lim [ £ (x)- g(0)]=1im f (x)-lim g(x)

[f(x)]_liﬁf )
g0 ] limg(x)

lim
X—a

& 1A Fedis vulRid aa sy 9:

_ n
lim X =% g

Xx—=a XxX-—dad

sinx

lim——=1
x—=0 x

. 1—cosx
lim =0
x—0 X

& @8y £ a2l [@sfed

F@-lim! @D~ @

& [3Ry £ SIS [Blg x 2o [Qsfiia

o ) L fx+h)=f(x)
= - —}1‘3}] P

& [Q8YL g 21 v U2

w+v)=u'+v'

wv) =u'v+uw'

(EJ HVTWY a3d Hiol el 3 s [BsRid cnvRd da.

v vz

& 13 Jzdis YHIRA [Qsaq 2uud ©9:

d
dx(x")nx"

d .
—(sin x)=cos x
dx( )

d :
—(cos x)=—sin x
dx( )

Historical Note

In the history of mathematics two names are prominent to share the credit for inventing calculus, Issac
Newton (1642 —1727) and G.W. Leibnitz (1646 — 1717). Both of them independently invented calculus
around the seventeenth century. After the advent of calculus many mathematicians contributed for
further development of calculus. The rigorous concept is mainly attributed to the great mathematicians,
A.L. Cauchy, J.L.Lagrange and Karl Weierstrass. Cauchy gave the foundation of calculus as we have
now generally accepted in our textbooks. Cauchy used D’ Alembert’s limit concept to define the de-
rivative of a function. Starting with definition of a limit, Cauchy gave examples such as the limit of
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