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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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(afy 1 6.

lim

h)- - .
51281 3 f'(x)=l11i_r)r(1)f(x+2 FO) 202 i1
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BUYRL VL Vi, BUAL WHAHAL GuAlaL 53,
Ax)=10x =x + ... + x (10 Qvid) « [Aslad il Gusil U3y (7) Yool,

df)  d
& (x+...+x) (8 ug)
- L Ly e Ue
de” T dx ( )
= 1+..+1 (e Ue)

=10

AUBL AHDL 5 2L dal dLRLLstHAL [Rasel uel il asid. f(x) = 10x = uy avil, %A u 2 AN
(80 & A def 3ed 10 2 v(x) = x 9. 28T, RLLsIRAL Uy o
£1(x) = (10x) = (wv) =u'v+uw'=0-x+10-1=10
2 % Ad £ = x> 4 [aslad qadl as el ()= x2 = x-x 2t 20,

a4 Dy ey L
dx dx(x x) dx(x) r dx(x)

= 1lx+x-1=2x

s Ad 20Ul flad uHY ad.

¢ ~ ~

UHY 9 : ol p 3 Uet YRS U L f(r) = x7 o, [Rsad nx 19,

AUG1dL « sl cpvae],

T on
lim (x+h) X ‘
h—0 h

f'(x)=lim

h—0

f(x+h)—f(x)
h

Ruel wiadl, (x+hy = ("Cy )" +("C, )x" " h+ "Cox 2 + ..+ ("C, )" 21

qell, @+ A - X" =k A T L+ Y,

df (x) _ lim(x+h) X"

DY
’ dx h—0 h

("™ + 7Gx 2+t 1)

= lim

h—0 h
_ T n-1_, n n-2 n-1) _ 5
_}llg(l)(nx +"Cx""h+ ..+ h )_nxnl

64129 Zld + puReL oulBLeLs 2l Rigicel uel i wia Al 53 wsi.

AL URRUM 7= 1 HIZ AL D, d 24100 AL 53¢ &
~ d n d n—1
gd, —I(x)=—(xx
() = ()

d _ d /.-
= E(x)'(x" 1)+X'E(X" " (Lasiz-L Fay el
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1™ 4 x.((n -1) xn—Z) (il yduizaun)

(=1

= nx"!

Al BuRd WA x et Wl Aldls M2 U D, el 7 55 UL dlrdlAs vl G A3, (g Ul 2l dsdl

AUGLdl 241119 (.

13.6.2 61guel v Bisialfau (R [Qslaa
8L {121 otguel [aBudL [Asfidrl uaugl 232 st

U 10:% Uells @, dRaAlLs Aval S a2 0 dlewguel [BBY fix) = g x" +a, X +...+ax+a, 1 [@sld
df (x)

dx
1Al AUGIA]L UHA 8l GUDL (1) Al UHAU 9 A12 Aa] M.

_ n—1 n-2
=na,x +(n—1)an_1x t..t+ 2a,x+aq.

BELSRWL 16 ¢ 6x100— x5+ x o [Aslad Aadl.

B3 : GUAL URALL Utd GUARL 52di Rislid 600x%7 —55x> +1 wal.

Beldel 17 f(x) =1 +x+x2+x3 +.. + x4 x = 1 2010 [As{ad Aadl.

Biel : GURAL UAA 9 L BuAL sddl, [Aslid 1 +2x + 332+ . .. + 50x% 44l

. (50)(51)

x =120 2L [Q8ad e 1 +2(1) +3(1)2+... +50(D)*®=1+2+3+...+50= s - 1275.
+1 . ~ -

Gews@ 18: f(x) = XT - [asfad qaal.

B4 e © 5 R4 x =0 Ry v Bd 8. u=x+ 1 24 v=x a4 cOUSIRAL FUH aust. o'= 1

A v'=1.

w12,

df(x)zi(x+l)_i(ﬁ)_u'v—uv'_1(x)—(x+1)1_ 1
= ) -

dx del x | dx a V2 X )

Gelgel 19 sin x 4 [Aslad Hadl.
Bsd : WL 3, f(x) =sinx.

df ) _ . f )= £ (x)

1l
dx h—0 h

lim sin (x + h)— sin (x)
h—0 h

( ) (h )

2cos| —— —

~ lim 2 2 (sin A — sin Bl y4l)
h—0 h
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sin—

h—0 h—0 h

2

. h) ..
_ 11mc0s(x+5]-hm

=cosx-1=cosx

Gewg2el 20 © fan x 4 [Aslad Aadl.

CEEETR 5 fix) =tanx

tan (x+ h)—tan(x)

lim
h—0

lim
h—0

af (x) .
DI o

f(x+h)—f(x)= .
h

h

sin (x + h)

1 Sin x
= m-— -
h—0 h| cos (x + h) CoSX

hcos(x+h)cosx

sin(x+h—x)

= h50 heos (x + h)cos X

. sinh
_ lim

T hs0 h

Gelgml 21 & f(x)= sin® x <, (sl Hadl.

dim !
h—=0 cos (x + h)cos X

B5e : 2wl oL FaAAL SRUSIRAL (-l GURlaL Y.

dfx)_d

T —x(sin xsin x)

= (sin x)’ sin x+ sin x(sin x)’
= (cos x)sin x+ sin x(cos x)

= 2sin xcos x = sin 2x

}ljm{sin (x+ h)cos x— cos(x+ h)sinx}
—0

( sin (A + B)-ll oAl Gualol s3dl)
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=

N

6.

10.

11.

AL 13.3

X =2 < x =10 10 [asléd Aadl.

99x < x =100 21210, [Aslad Aadl.

- xx =120 [Asfad Aadl.

A2l Q8L [@sld wan Rgladl -l :

1 +1
M P27 (i) (x=1)(x-2) (i) = v
. 00 5 X2 . .
(a8y f(x)=ﬁ+@+'”+7+x+l W2 Al 523 £'(1)=1001'(0).

5155 [Mlad ardlas v a e ' +axd™ +a20 72 4.+ d x+ a4 [slad .

A5 AN g 2, b 12 [Aslad Wkl e

. .. 2 2 cee -
(1) (x—a)(x—b) (i1) (ax +b) (11i) b
~ ~ )Cn — an . NN
5195 AN g |2 < [asfad Ul
x—a
(aslad el
3
() 23 (i) (57 +3x—1)(x—1) (ifi) x> (5+3x)
(iv) »(3-6x7) v 7 (3-4x7) (vi) ——— i3
x+1 3x-1
uay Rigidell cos x 4 [Asfad o0l :
1Al (8L [Qsfad sl
(i) sinxcosx (ii) secx (iii) Ssecx+4cosx
(iv) cosec x (v) 3cotx+5cosecx (vi) 5sinx—6cosx+7

(vil) 2tanx—Tsecx

uslel Gt

Belgaml 22 f < wan Rigiddl [@slad i, ol

(i) fx)=

2x+3

5 anuﬂm=x+i

X

B34 : (i) 28l A2l 3 x =2 210 @AY cpvlid <.
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f(x+h)—f(x)
h

re=

2x+h)+3 2x+3

=lim x+h-2 x—2
h—0 h

i (2x+2h+3)(x—2)—(2x+3)(x+h—2)
o h(x-2)(x+h-2)

(2x+3)(x—2)+ 2h(x—2)—(2x+3)(x—2)—h(2x+3)
h(x—2)(x+h—2)

— lim
h—0

. =7
= =2 (r+h=2)

__ 7
(x-2)

53 AAiHL 5 (A8 £ uslx =2 21910 rvald A2l (A8 Uid % f= 2 241910 lvdiAd -2l

[asfeid-ll vl quiR £ 20 x = a 2110 AvARd $id d 33 8.
() [&8d x =0 20210 2vad A,

f'(x) =limf(x+h)_f(x)

h—0 h

h—0 h

I
8
|
=
+

h=0 h|  x+h

53 AL 5, [Q8% £ 2 x = 0 10 qId -l (3 7)
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el 23 : f(0)= (i) sinx+cosx (i) xsinx o wan Rigidel Rsld sl

6}5(—[ : (1) Q,{é:[’ f'(x) _ f(x+]’l]3—f(x)

sin(x+h)+c0s (x+h)— SINXx — cosx

h—0 h

T sin x cosh+ cos x sinh+ cos xcos h— sin x sinh— sin x —cos x
= lim

h—0 h

sin h(cosx—sin x)+ sinx(cosh—1)+cos x(cosh—l)

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

= cosx—sSinx

f(x+h)—f(x)
h

(i) f'(x) = lim

_lim (x+h)sm(x+h)—xsmx

h—0 h
. (x + h)(sinx cosh+sinh cosx) — xsinx
= lim
h—0 h

xsinx(cosh—1)+ xcos xsinh+ h(sin xcos h+ sinh cosx)

= lim
h—0 h
xsinx(cosh—1 j . . .
= lim¥+lim XCos xﬂ +lim (smxcosh+ smhcosx)
h—0 h— h h—0

XxXcos x+ sin x
Berswl 24 : [Asfad Ml :
(1) £ (x) =sin2x (1) g (x)=cot x

B3 : (i) Brswe™as {2l sin 2x = 2 sin x cos x A4 ulg 53,

Y, M = i (2 Sin x cos x)
dx dx

2 d (sin x cos x)
dx

2[(sin x)' cos x+ sin x(cos x)’:|

= 2[(cos x)cos X+ sin x(—sin x):l
=2 (coszx - sinzx)

s X

CO
(ii) HvaL Hegor, g (x) = corx =

mx

C2EL AL [Q8U uR, oul uRl vaIRid €l QL elRLLsiRAL [RuH
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. dg d d (cos x
_9 txX)=—
ANRA. dx dx (cotx) dx[ sin x ]

(cos x)' (sin x)—(cos x)(sin x)'

(sin x)2

(—=sin x) (sin x)—(cos x)(cos x)

(sin x)2

) 2
sin”x +cos”x 2
= —————5 ——=—cosec’x
sin “x

N 1 b 3 N s N N
ofloy Fd, 2ii-il a1dl cot x = P A uRL 53 ast. 480 2uusl 21l 5, fan x L [@slAd sec? x A,
an x

o Bl GeleRl 20 40 %y, 2 »aa (@8-l [Asad 0 2.

dg d d( 1 j
9 - — t = —
el dx dx(co *) dx \ tanx

(D) (tan x)—() (tan x)'
- (tan x)2

_ (0)(tan x)—(sec x)?

(tan x)2
—sec® x 0
= 3 = —cosec x
tan~x
Gelga0l 25 : [asfad sl
5
. X —cosx . x+cosx
O — (i) —————
Sin X tan x

5
- . Y . ~ . X —CosX N N N N N
B5A 2 (1) AR 5 %Al Yol AR €1 QL A(x) =————— U 2148 | [ [A5[R-d HI2 elolsiAl Fay quzlal,
Sin X

(x5 —cos x)' sin x— ()c5 —cos x)(sin x)'

B (x) =
@) (sin x)2

(5)c4 +sin x) sin x — ()c5 — oS X)Cos X

sin >x

—xXcos x+5x*sin x+1

(sin x)2

+cos

I . ~ . X X A =~ ~\
(i) [a8u ol uRl dvallBd eid AL, Ax) P YR YL ALALLSIRAL [HUH i,
an x

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

209l A'(x) =

(1—sin x)tan x — (x+ cos x) sec’x

(tan x)2
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uslel entaiy 13

1. -] yeedl AL [Qsfad dadl :

(i) —x (i) (=x)" (iii) sin (x + 1) (iv) cos (x - gj
Al QAL [slad Hadl :

a

(A AL L 3 a, b, e, d p g rod s M 9-Ad A0 A m dal z yauls 9.)
£+s y 2
2. (x + a) 3o (pxtq) |7 4. (ax+b)(cx+d)
1
ax+b I+— 1
5. 6. X 7. —
cx+d | 1 ax” +bx+c
X
ax+b 2 b
8. — g PY taxtr 10. %——2+cosx
px“ +qgx+r ax+b X X
11. 4fx-2 12. (ax+b)" 13. (ax+b)" (cx+d)"
' B cos x
14. sin (x + a) 15. cosec x cot x 16. 1 oinx
sin x+cos x sec x—1 o
17. —— 18, — 19. sin"x
Sin X —cos x sec x+1
a+bsinx sin(x+a) ‘e
20 Ydcosx 21. oSk 22. x*(5sin x—3cos x)
23. (x2 + l)cos X 24. (ax2 +sin x)(p + qcosx) 25. (x+cos x) (x—tan x)
2 T
4x+ 5sin x X cos| — X
26, S 27. 4 28. 7
x+7cos x Sinx + tanx
29 30 o
. + — 1 .
(x secx) (x anx) i x
ARAA

@ 2yt (BigHl siofl ougel Bigil gl 4ol [ou-L 200Ed qeud gofl suyd aa sdad. 20 % d
aHll oty dat vIEd 3 wslA.

@ o glofl dal el iyl datl Hedl A i, dl d Hed v Big 201 [Q8U dat sdau.

& [A82 f A4 aRdlds AvaL g e lim fx) e f (@) AL AL UL 1A, (aold, 5 AU S1d vin

PRI U
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(A8 fatd g Hi2 {13l [ At o
lim[ f(x)£ g(x)]=lim f(x)*lim g(x)
X—a X—a X—a

lim [f (x)- g (o) J=lim f (x)-lim g (x)

lim f (x)
hm[f()t)]:x_m ’

xal g(x) | limg(x)

12 Sedls HIRIA @8 Uy £9:

n n
. X'—a _
lim =nd"!
X—=>a x—a

. sSinx
lim

x—0 x

=1

hml—cosx:0

x—0 X

(8% £ a 2woa [Aslad
fla+h)—f(a)
h

S (a)=]111gé
(@8 £+ 516 Big x w10 [Asfid

& St =)
h

dx h—0
(Q8AL ¢ 2 v HIE

wtv)=u'+y'

fl)=

) '=u'v+uy'

uY  uv—w 3 N N
(—j = 92 Mo vl 5 drim [Aslad ey S,

v V2

12 sedis MR [Qsa- 2 ©9:

d n n-1
— (X )=nx
dx( )

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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sinor Ay fx+D)—f(x) . . .
for ¢ =0. He wrote Ax ; > and called the limit for i — 0, the “function derive’e,

y' for f' (x)”.

Before 1900, it was thought that calculus is quite difficult to teach. So calculus became beyond the
reach of youngsters. But just in 1900, John Perry and others in England started propagating the view
that essential ideas and methods of calculus were simple and could be taught even in schools.

F.L. Griffin, pioneered the teaching of calculus to first year students. This was regarded as one of the
most daring act in those days.

Today not only the mathematics but many other subjects such as Physics, Chemistry, Economics
and Biological Sciences are enjoying the fruits of calculus.
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