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Increment of variables
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(i) d;) =0 (R, FIT T |
X
aqq: M e, f(x)=c .. f(x+h)=c
e foRea Sreeerd sl 2o A1, f’(x):}lin(}f(x-'_hz_f(x) :iin%c;c ~0
24O 4O
dx dx
(i) o1 foRTr ! @3 wree el |
aret: o T, f (o )=x" Toqm f(x+ k)= (x+h)'
&1 FRIC Sr@TeT el 0o AR, dif(x):}limof(X+hh)—f(x)
X —
—pim & =
h—0
. Xn _xn
=lim @A, x+h =X, h—0,X = x]
h—0 X —Xx
=nx"", [ limlim*——¢ =nan—l}
xX—a x_a
10
N dL:leg
dx
(iiii) T T "™ @7 weHe fefy
el M T, f(x)=e™. o f(x+h)=e"
o7 PO ST@ e e 20 mi‘,f'(x)zdi(emx)z}lh%f(ﬂhh)—f(x)
X —
m(x+h) o mx mx ; _mh _ mh _
—1im& e im € =D g (€7D
h=0 h h—0 h h—0 h
mh mh
e lim D e im D e ) = ™
h—=0  mh >0 mh
...i(emx)zm‘emx L‘JW@, i(ex)zex , T, i(€3x)=3€)‘ G i(e_zx)=—2€_2x
dx dx dx dx
(iv) & e o™ @7 wwRe fefy e |
;W 0, £(x)=a™ . -~ Flx+h)=a""M
& foRICe S Aes el 20 13,
. i(amx)zlimf(x'i'h)_f(x)
dx h—0 h
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m(x+h) _ _mx mx o _mh _ mh _ mh _
=1im? o T oY it ) SN (et )
h—0 h h—0 h h—=0  mh =0  mh

h

=m.a™ .log, a, [~ lim =log,a]
h—0

d

a  (23)=32%10g,2=3.2% In2
dx

(a”“‘): m.a™ .log, a ,(ANN, —
dx
d 1
(v)—log, mx=—;(mx>0,me R)
dx X
g W I, f(x) =log, mx @z £ (x+h) =log, m(x+h) =log, (mx+mh)

e e Sreaeed oS 20w AR, di{f(x)}z f’(x)ziinéw
X —

o mx +mh : h
Be mx +; 1 1+% _11_1
h x

— lim log,(mx +mh) —log, mx — lim
h—0 h h—0 h

- i,

1

e, i(loge mx)=—, G, d (log, 3x)=l
dx by

~ d .
(vi) d—(sm mx) =mcosmx (me IR)
X

aarer: e e, f(x) = sinmx @3 £ (x+h)=sinm(x +h) = sin@nx+mh)

sin (mx +mh) —sinmx

T o ST TS 2o A1, di{f(x)}z f(x)=lim f(“h}z_f(x) —lim
X —

h—0 h

[2mx+mh) ) (mx+mh—mx
2cos sin

2 ){.'sinC—sinD—ZSin(Csz.cox[C+DH

2

=1lim
h—0 h

sin| —
: mh).. ( J . mh
:hmcos(mx+—jhm—.m =limcos| mx+— |.1.m =mcos mx
h—0 2 Jhs0 mh h—0 2

2

i (sinmx) = mcosmx , O, i(sin X)=cosx
dx dx
d .
@AY, —(sindx) =4cosdx
dx

(vii) o FRECT cos x @7 wreaw ey

&y W w9, f(x)=cosx. .. f(x+7)=cos(x+h)

T TR SreceT IS 70O AR,

f(x + h)— f(x) — lim cos (x + h)— cos (x)
h

h—0 h

d .
o (cos x) = }11_%
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2 sin(x * Z * xj. sin(x_(x-i-h)

2 j ‘.'cosC—cosD=2sin(C+Dj.sin(D_C)
h 2
2 sin(x + hj. sin[— h)
2 2

2
! (hj
sin| —
) L. . 2 .
=lim =—limsin| x+— | lim =—sinx
h—0 h h—0 2 )h,—0 (hj
2

=1lim
h—0

d .
..E(cosx)——smx

(vii) T fHC tan x 9% w7 ey T2 |

e Ww,f(x):tanx. - f(x+h)=tan(x+h)

6T TR SR AL 7o AR,

flx+n)- £(x) —lim tan(x + ) — tan(x) 1 {sin(x+ h) sin x}

d . .
—(tan x) =lim =lim— —
dx h—0 h h=0 h -0 h| cos(x+h) cosx

_ liml sin(x+ /1)cos x —sin xcos(x+ /)
h=0 h cos(x+h)cos x
= liml sinfx + k- x) [ sin Acos B—cos Asin B = sin(A— B)]
-0 h| cos(x+h)cosx
.1 sinh . sinh . 1
=lim— =lim Jdim
h=0 h Los(x+ h)cos x} >0 h=0 cos(x +h)cos x

1

) =———=sec’x
COSX.COSX COS’ X

=1

—(tan x) =sec’ x, JOANR, i(tan mx) = msec” mx
dx dx

AN, a4 (tan 6x) = 6sec? 6x
dx

TIRRe 1: o1 e x 49 e feef e |
TA: W 34, f(x)=/x . f(x+h)=vx+h

o1 IO @A G S AR, £ = lim L E T =S (D)

h—0 h
=1im\/)c+h _\/;=lim («/x+h —x/;xxlx+h +\/;)=lim (\/x+h)z —(x/;)z — lim x+h—-x
h=0 h h=0 WWx+h+x) 50 p(Vx+n+x)  =onlVx+h +x)

1

h 1
=lim =lim
hﬁohi\/x+h+\/xj h—>0(\/x+h+\/x) 24x
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S@ACET G496 (Properties of Derivative)

(F) IW U TFAFIACA @I AF0 FIHIT QA ¢ FIF T3 O@ di(cu) = c%
X X

() T ue v TS ASAFIACAN @A G35 T 23 O

@) L+ =)+ () () <=0 =) --L ()

TARR 2: x G ATATTF ¢+ log , x FIGT TS o7y e |

ATLI: 4 (ez"+loga x) = i(ezx)+i(loga x)=e™ i(Zx)+lloga e=2e*" +lloga e
dx dx dx dx X X
TARAY 4: 1 9T ATATF Int — sect+7 sin ¢ TG @S 76l 27 |

W:%(lnt—sect+7sint).
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1R5 FIIR TR TSAS

Iy @y TEIE ©F FIHIT 2, Wdi(uv)z udi(v)ﬂ/di(u)

et o v, u = f(x) @qzv = g(x) @quv=F(x)

- F(x)= f(x)g(x)aze.. F(x+h)= f(x+h)g(x+h)

F(x+h)-F(x)
h

e T ST@eT AT S ‘?ﬁi‘,di[F(x)]z lim
X h—0

S+ h)g(x+n)- f(x)g(x)
h
] gim s = f e+ g (x) + f (e + h)g(x) — f (x)g ()
dx h—0 h

i SOl h)g ()] | g)lf (x+h)— f ()]

h—0 h h—0 h

1, < [F(x)e)]=tim

. . h)- . ) h)—
:H%f(x+h),}g%g(x+)g(x)+}g%g(x)}g%f(X+ 2 f(x)

d d
= £ g+ g}/ (x)]

d d d
=u—(V)+v— So—
udx(v) vdx(u) 0
ModIR, ﬁiBWamsiWW= ST TR x T FIHCAT TSTET + T FIHF x ST FIHS TS |

d d
[uv] = ua(v)+ va(u)

d d
v —ud )
735 T ST Sede: AWy G9R v T x @7 T T, O di[ﬁ}: de " dx
X| vV A%
I: T A, uzf(x) UER v:g(x) G ZZF(X)
1%
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F(x)= ) 9R F(x+h) e h)
6T T SIACETE e S AT,

%[F(x)]:£EI%F(x+h)—F(x)

h

5{1%{%hm%{fﬁ+hl_th:hmlﬁﬂx+me—fhw&+hq
x| glx)| -0

glx+h) glx)] #>0h glx+h)g(x)
:nml{ﬂx+Mﬂﬂ—fﬁkﬁ%ﬁﬂﬁﬂﬂ—fﬁg&+hﬂ

g(x+h)g(x)
. | {f(ﬂh)g(X)—f(X)g(X)_f(X)g(Hh)—f(X)g(X)}

h h
_ 1 - flen)-fo) g(X+h)—g(x)}
£10g&+40gxi:ﬁ}53 h T

d d d d
g(x) = [fix)]= fix)—[gx)] v (u)—u—(v)
:kér&()[ﬂﬂ ﬂw—kmﬂ dx dx dx

_ dx
[s(o)F v

d d

d F}z Va(”)—ua(")

e 2
dx| v v

TN, G2 AT o @ = QXW“W@(@‘?X““W
=

TArRE 3: x aamﬂwdi(e" sinx)aaﬂwﬁCﬁW|
X

REINICE 4 (ex sin x)

dx
X d . . d X X . X X . X X .
=e —(smx)+s1nxd— Y (cosx)+smxe =e cosx+sinxe =e (cosx+smx)
X x

. et s, di(ex sin x)

=e¢*(cosx +sinx)

TR 4: xL‘NWTC"TC‘ﬁF—[ _] O @I i ey |

W:%[mxﬁ]:lmj—x[T Tdi( )_10[ %)+L.10x.ln10

2xvdx ) Ax
10°( 1
- —— +1nl0
o (aermo)

- ety sy, [ o =ﬂ(—i 1 10)
dx \/; \/; 2x o
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TArAe 5: x aamﬂwi("_ljaaﬂwﬁﬁwﬁn
dx\ x+1
W:i(x_lj
dx\ x+1

(x+1)i(x_1)_(x_1)i(x+1)

(x+1)2
_ e+ 1)(1-0)-(x=1)(1+0) _x+l-x+1_ 2

(x+1)2 (x+1)2 (x+1)2
. d(x-1 _ 2
. ety s, dx[HJ e

1+sinx

AR 6: x AT ACATTE T ASAG (e I |

1+ cosx

d [1+sinx) (1+cosx)ic(l+sinx)—(l+sinx)ic(1+cosx)

“dx 1+ cos x B (1+cosx)2

_ (I+cosx)(0+cosx)—(1+sinx)(0—sinx)
(1+cosx)2

_ (I+cosx)cosx+(1+sinx)sinx cos x 4+ cos’ x +sin x +sin” x _cosx+sinx+1
(1+cosx)’ (1+cosx)? (1+cosx)*

@ AT

o x Rro y = f(x) T x @ ACATE W@ 7ol Qe— £/(x) = lim L F =S

h—0 h

s cos® x+sin’ x= 1]

° i(x” ): nx"", i(cosx) =—sinx, i(tanmx) = msec” mx
dx dx dx

d d

. H= vdx(u)v—zudx(v)

® 735 I PIFCE 8 SITFET Wi(uv) = ui(v)+vi(u)aaa
dx dx dx dx| v
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Derivativesof different functions
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Q AT T TAR-

o  FUAIfTS FIHTHT TSI [T FACS ACI;

o fIoI® ST I TSP IR el TS A3
o  FIIfVCNT AR TSIF AR N TSI (VT TS ARI;
® TG FINAT ABIF AR [T A0S AT |
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Derivatives of composite functions

TRAFAT QL @G

T FFA, y=f(2)q3R z=g(x) F x, y, z FGON ATTeT Ax, Ay, Az T, Ax — 097 & Az — 0

NI
Ay Ay Az
Ax Az Ax
=>1imﬂ=1im&xlim£
A—0 Ax A—0 Az A0 Ax
LAy _dy dz

Cdx  dz dx’ dx du dv dx

W"ielca QZQQQW\Q |

OTF TBAFACE A FATAT 8 I T | TS FNT GTF T TSAF S Io7] =7 |

TARAY 1: x @F ACATF In(tardx) @7 TSAS e T |
IAYN: [ T, y =In(tamdx), u = tan 5x 9IR v =5x

y=Inu,u=tanv

dy_1 du_ o d_q
du u> dv > dx
dy dy du dv 1 ) sec? 5x
Mo, —=——.— =—.sec"n.5=5
) dx du dv dx u tan Sx

TAIRAS 2: x GF FATATE (F) siny/x
SGT:(F) siny/x

AC P, y:sin«/;

= y=sinz, (T, zz«/;

dy dz 1
== =¢c0Sz,— =

dz dx 2\/;
LAy _dy du
dx  du dx

1 1
=COSZ.——= COS\/;.—
“x 2Wx

TG w7

() Wsinx O TBFG T T |

(¥) +sinx

T T,y =+/sinx

=>y:\/_, (TN, z =sinx
dy 1 dz

o — =COSXx

“dr 247 dx

Dy du
dx du dx
CcOS X

2+/sinx

=—F—=.C0Sx =

1
2z
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ﬁﬂm FHCE S[@4E (Derivatives of Inverse Circular Function): S5 %+, f:A— B« IWM
y€ B T O y qF RS TR0 £ () @R e T & 3R £ (y) TEIT A GO & SoAMITTet
T Image y.

SR AM fiASBRS@ S (y)={x:xe A f(x) =y}

dfowr: M y = f(x) @I PRI 27 el?fﬂf‘l(y)mc"fﬁwﬁﬁﬁﬁﬁﬂ:L 020
dx dx\dy dx
dy

Gz M T, y = f(x) FIHAEH AM® FIHATx = g(y) @R y = f(x) TG x [re ey w@we
e @R x=g(y) TR0 y e T S@TE SR | ORE, x 9 AOFY Jw Ax @R y G
TN Jm Ay TS |
ads, Ax =0, ..Ay—0
D i A g B g &Y
dx A0 Ax dy &-0Ay
Ay Ax _

qq —, 1
Ax Ay

Ax—0 Ax  Ay—0 Ay
B )
dx dy dx dx
dy
TR 3: oo JeR FIHALTER w@qS el el T : (F) sin” x (%) cos™ (2x\/1—x2)
ATY: (F) T FP, y=sin' x..x=siny (¥) T FF,
y =cos ! (2xxfl—x2 ) I, x=sin@ .. O=sin"' x

OTRC, d—=COSy g
g D _ cos™! (25int9 1—sin® 0)
aqq = ==
dx dx  —siny =cos™! (2 sin@cos 6?) =cos (sin 29)
dy
1 1 =cos”' {cos(z—zej} Y
2 2

= 2 = - 2
cos” y 1—sin”y
I I a, y=%—20 .-.y=§—2sin—2x

aTa_: _y—_ 1_ ia2

dr -2 ? ’dx_dx(Z 2ein xj

Jdein"y) 1 02 fin2x)=p 12
dx 1-x° dx \/l—x2 \/l—x2
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BAIRE 4: x ICACE tan(sin " x) @7 Sr@TE TR Foefey T |
AN N T, y = tan(sin_1 x) TR, sin” x=6

= y=tand =sinf = x
X
=>y:\/1—x2
o s d (i57)
=>ﬂzlxdx(x)xdxlx
& Wime)
1-x*.1-x ! i(l—xz)
ﬂ: 2 2 dx
dx (ll—x )2
1-x* - ol (—Zx)
=>ﬂ= 241—x2
dx (l—xz)
1—x*+x?
=>dy: V1-x?
dx ‘l—xzj
L
O
3
=>ﬂ= ! = ! 3 =(1—x2)_5r

dx (1 2 )1% (1 2 )5

TRAFAT QL @G

AR TR S@q 720 9 Swqe 9% (Derivative using Logarithmic function): 3@ (FIH
QB FIHTTR 53 NCGE Ho1d TfeTe T AT Y3 I STl T @l I O NIFIR AF, O (G128
G FILCT WSS 7R el T 1ol <=1 F08 27 | QA TNfm 10 eigfos aanfames

CARATAT 2CACR |
BRI 5: x TCATTE x*° GF BT 7= N7 36 |

ANI: T, y=x" Iny=Inx" =Iny=xlnx
x ATATF T FCF AZ, lﬂ—x—(lnx)+lnxdi(x)
x

y dx dx

=2 = y(1+Inx)=x*(+Inx)
dx

UG FHEE Seae 727 79T (Derivative of Implicit function): IM @A FIHT £ (x, y) = 0 IR
qIeF TR FHRHBEE y= f(x) N x = f(y) NFF LI I T T, S@ @ GHET FIANE ATE

FIHT T RF | @A x° +y  +4xy=0, 2 + y* +2x =0T TGS FRHAT | TGS FIRHAT KA

TG w7
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S@TE MR T FACe X (F ARRETAST Gy (F x 9F T I I LTOTF WS el Sermf

Wwﬁwqwj—yﬁcﬁrw®|
X

AR 6: v/ x +sin y = x> ANFAT (AT Z—y faefey <<y |
X
YT AWG FI, +/x +siny = x°

x ACTF TS T A1R, L+cosyﬂ=2x
2\/; dx

2x— !
1 a W Jx

dy
A, cosy—=2x—
Y dx 2\ x dx cosy

IS T @acd A= wwqe 72l 7T (Derivative using Parametric Equation): SH& a0
ATFA x '@ y IF FAPA FF RAGIAT N1 AT SIACE TS Gy TG0 PO 5ol (vl
Y GIR TOR BT A x 8 y (P FHFS A & | 9% Hehd RIS (Parameter) 43R ANRABTE
sRIffes AMFaT @ 27 | Aifafes Twad (@AF TWqe 72 [l Fare AgRers smififen ees

RIS [T 0o T | TFE NS SoiTTed QS A
BriRd™ 7: x =acos’ 8, y =asin’® 8 e Z—y ol s |

X
IAY: x =acos 6 GEKS y=asin36
ax =3acos’ Qi(cos 0) 4y =3gsin’ ai(sin 0)
d de dé de
=3acos’ O(—sinf) =—3a cos’ Bsind =3asin’ Ocosf
dy

e ﬂzj_g: 3asin’® @cos __siné
dx dx  —3gcos®@sinf cosd
de

o IS AT weRe L o Ay du dv
dx du dv dx

o oo J&R TN weq& IM [ A B W@ f ' (y) ={x: xe Aa f(x) = y}

TG w7
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Successive Differentiation and Maclaurins Theorem

@ =
Q AT T TAR-
¢ FITENT ABAFAT T FACS 2AACI;

o  ITARCT ST I FACS ARCI;
o  FARCR G2V IRRIT I TN AL FAC© 2K |

%é MRIRGANE RS CRIE ]
Successive Derivatives
A I, y = f(x), x 9F @@ G T AT ARy €@ AR AT AT T@API Q@9 | SR
y=f(x) FTI*CTI nwwﬁwqwa@??wmﬁﬁ?w
2 = Lifw) = £/(x) = D1 (x) =D'(x) = D, = ,... FT 1 &7 TCATF y @ &2 TEHFAT |

dx

Z ’”
e (3—1)=f”<x> =Dy(x) == D"(x)= D, = D'(x) = y, TSI x @F FC-TF R8I y 47 @A |
d3 d dz Vi V4
PP (ﬁ) = f"(x) = D3(x) = D" (x)=D’, =D’(x) =y; TOIIM x 4 ACTF TSI y &< TSIAF |
n n-1
%:% (_d a y)=f" (x)= D,(x) = D", = D'(x) =y, TSIV x @I ACATTF y 9 5 O @AY A4 FCF |

G, T I AT R ST TGS QT IACATT 7 WSS Bl | (SN OO 1
SRIF 2O QT AT S AE AT x T ACATF TRAF T | ARSI 1-OF @13l el
(n—1) O 7 LY TSAFAC TS FAIFAE ST TSAFAT T4 |

W y = fx), x 9T AT FILT T I AR 8 @R TLATF I ASAFIECINT Z0 DA 5 ©F
SRR T TS FHAGIE ST A, T A, OF A —-—--(n—1)ON T TSI T 91T ©F 12 ©F
SR y, [T F00 2 | TRAFACR 92 RGNS FIEMGrPe ANAG N S@Fae @l 2 | QLT

Sy (@, = ;—x@? Differential Openator J¢Tl ¥ |

TR 1: y =x", m>n T y, T T |
AAYI: ATEG T y =x" AR x AT ATATF TSI FCI N3,

L NR—

dx =

da? -

=V =m(m—1x"?

a3 -

d_xg = y3 =m(m—1)(m-2)x""

d"y m-n
P =m(m—1)(m=2)(m=3)..... (m—m+1)x

(m-n)(m-n-1)....3.2.1
= m! m-n m! m-n
(m—n)!x In “(m-n)!

BTG T B Sve
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iR 2: y = X" =0 y, T e |
AAYIN: (ST AR y =x"

x T FTATF TSI I A3 Z—z =y, =nx™!

d? ;

d—;;: v, =n(n—1)xn 2

a3 n-

d—xﬁ= 3 =n(n—1)(n-2)x">

d"y n-n
—en =n(n—1)(n-2)(n-3).....3.2.1 x

=n(n—1)(n-2)x">(n-3)..... 3.2.1
oA, y, =n!

TR 4: (F) y=e“sinbx T y, T T |
ATLT: (F) y=e“sinbx ..... (1)
(i) x-9F AT TSI I A2,

ax

v =ae“'sinbx +be“cosbx
= ¢™'sinbx +bcosbx)

N FLH, a =rcosf'S b=rsinf
SR a’+b” =r*(sin’0 +cos’0) =1
wr=va? + b2a<etan 6 =2

a
=0 = tan_l(b/a)
~y; =re®(cos@sinbx + sinfcosbx)
y1 =re“sin (bx + 0)

v, =r[ae®sin (bx + 6)+be™ cos (bx+ 6)]
=r*¢™[cos 0 sin(bx + 0)+sinf.cos (bx+ 6)]
v, =r’e™ sin (bx +26)

y3 =re“sin (bx +20)

v, =r"e“sin (bx +nf)

sy, =(Va? + b?)"e™sin (bx+ntan'1b/ )

R Frae ez afere

TR 3: y=c™ T y, 76T T2 |
AT (ST W[CRy=¢"', x AT HACATH

ST B AR
Z—z =y =ae”
d’y 2 ax
T =ae
% =ys =a’e™

n
3731/ =yn=d'e”

W\g 2 g’yn =aneax
(%) y=e“cosbx A y, T T2 |
(%) y=e™coshx........... 6))
(i) x 9T ATATF TSP I ATL,

an

y1 = ae cosbx—besinbx

= e"(acosbx—bsinbx)
(Y LA, a =rcosf'8 b=rsinf
SR +b°= r(sin’0 +cos’0) = r*
~r=va? + b?@tan 6 = b/a

=0= tan_l(b/a)

=~y =re“(cosfcosbx— sinfsinbx)

=re™cos (bx + )

v, =r[ae®cos (bx + 0) —be™'sin (bx+ 6)]
=r*¢™[cos 0 cos(bx + 0) — sinf.sin (bx+ 0)]
v, =r'e™ cos (bx +20)

y3 =re“cos (bx + 36)

V. =r"e“cos (bx +n0)

~y=(Va? + b?)"e" cos (bx+ntan'lb/ a)

2
W‘TS:?ﬂoﬁyzasinnx+bcosnx®,WﬁﬂT‘TW@,%+n2y=0

AL (ST TR, y=asinnx+ bcosnx

dy .
— =ancosnx —bn sin nx

dx
AT x O ATATT TSAFAT FCI 213,
d’y 2 2 2
~xz = —an’ sinnx — bn” cos nx = —n” (asinnx — b cos nx)
dzy 2
a2y
2
d
d_x}zl +n2y =0 (ﬁﬂ Ei\'))
3TfG 97

Bl Sbry
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AT ©9#W (Maclaurins Theorem): I y = f(x), x 9 @I QI FILAT T A @ACHICAT
FRAIFAR x AT ACTF ABAPIACN @R f(x) (F x 9T GILA *(feq @SB oA (7 <@ F40 A |
O fx) FIHANGCS FEHCA TR

fx) =f0) +xf(x) + Z—?f”(x)+.... + %f”(x)+ ...... oo QTP WIFENICNA Ty o1l 2 |

A: (ACRY f(x) TIKNCF x GF TGN *eq GG S G g Fa1 A7 Fas;

T TP, f(x) =ap +aix + ax° +azx” +ax’ +... +ax+...... @)

()R T x @F FCATH WA TBAFA T¢I A1E,

F(xX)=a; +2aox +3asx* +4ax’ + ... (ii)

F7(x)=2a +6asx +12ax" +............ (iii)
F7(xX)=6a3 + 244X +..ooeeea . @iv)
QT x=0 I A1E,

fO)= ao f(0)=a,, f'(0)=2a,=2la,
f7(0)=6as=3las ..... f"(0)=n! a,
QAay, ay, ay, as, .... @, 97 T (i) T IBTCT A1Z,

S0 = f0) 4x /O)+ 2 £70)) + 2 f7(0) 4ot 2 f7(0) +
TR 6: TR SAATTIT TR ™ (F @ G F© T2y |

FAAT: T FPA,f(x) = ™ AT TAAMT (ATF 2112

f @ =me™ S ©=m S =0) 45 £ O+ 2 f7O) + 2 £7(O) 4.
f”(x) =m’e"™ f”(o) =m’ mx m2x? m3.x3 .

f’”(x) =m3€mx f/”(O):mS e =1+ mx + 21 + 3 + ...

TR 7: P LRI IR cos x (F x G BRI 8: IIFERCTT T K tan”! x TS

G T *fed eI fage v | 9 fage T |

AAYIN: T F, FA: T FPA, f(x) =tan”'(x) +f(0) =0
fay=cosx  +f(0) =l f=—s «fO=1

f(x)=sinx  ~f(0)=0 = (143!

f/(x)=—=cosx ~f (x)=—1 = 1-+x 2 +....

() =sinx  ~ £7(0)=0 F7(x)=— 2x+4x°—6x" .......... . £7(0)=0

. 4 F7(x)=—2412x"-30x" +....... f7(0)=—

frx)=—eos x « £(0) =1 WIFARET SAAMT (T “1E,

TR Bo1=I77 (AT 13, o e e

y X2 L, X3 oo X3 f(x) =0) +x f'(x) +5 () + ;f”'(x) +...

fx) =f0) +x f(0)+ = f7(0) + = f7(0)+7 £ (0) 2 .3 '

s - Z 3 3 atan” (x) = 04 145 0 + 5= (-2) +.....

- 1_’;_?+% ...... 00 :>tan’1(x)=xi3? +):—

BTG T Bl Sb-q
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9“'3—&.8 TBIF ARC RN QR GFAILA 8 R T

Significance of Derivative and Increasing and Decreasing functions

G =
q NF T -
* (I FITT GG [ivE Kqre Sress T=eE syifiifos I FCe ARCI;

o (I TS KBy @ FfDy W Fefy Face e |

Significance of Derivative
(S T @S0 W e Seas 72ed sylfifes am<i: T F94, y =f(x) @ @ T qA
(a,b) IRFACS TFAFIT @ G xE(a,b) | &, y =f(x) TG THT P (xo,y,) 930 002 fa7 @3 0
(xo+h,yot+k) BCE IGCTAR AT P 97 o3l w7 79 |
“yo=f(xo) 9Ryo+k=f(xo+h).
N FFA, P,Q @G x A (AGPMCET 0K 6 Y O (xufh. yosh)
@ T I 92 P [re wfwe =l « i
SCHF (AR AN ¢ (BT TRAF ¢ 1P 8 Q P(xq, Vo) 7 k
T (ATF x CHT TR o oW oW AT ZCEA | 2T h 1]
TG x- TS TG R @ S Rre @ FF | P d
(AF QS G TR o9 oA IH A AW [ T Y < P\

< = S

k
g f5@ @@ A, and =%=;= ©
v

f(xo+h)—f(x0) Yy’

\S

h
Q¥ IEEAR TR T 0 e @tere o p i@ e Mo sieteet wieifk 9 P =ea QP @i
TE y =f(x) IGEIR P e ~HFa Feoae! o | T — ¢ Afas &7 | W[ Q - 0=, h— 0
ETN
limtan&zlimf(x0+h)_f(x°)

06— h—0 h
stang = f(x,)
TR, f(x,) RET y =f(x) TR x:xoﬁw TfE© Mg BIe |
BRRRR 1: y = +2x°—3 IWCAIR (0,-3)re =M Biet o7 T2ee |
STRIT: (TSAT BT, y =x*+20°-3 . 2 = 3x +42-0
Q< (0,-3) Rqrs (j_zj =3.0°44.0-0=0

(0.-3)

wafe, BT =

BTG BT Sy
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TRIRF 2: &N T x°— 5x+6 IFIERF (2,0) 9% (3,0) Rre Mg *[777 @17 |
STAY: &G Ty =’—5x+6, . 2= 245

X

@37 (2,0) ﬁwmﬁf(‘j_yj =20-5=-1
0)

X
4R (3,0) frre v 2=2.3-5=1
SR BIETRCE @owreT = (—1) x1=—1
wefe, (2,0) €32(3,0) RTe SfE® =MFa 4971 &% |

29 A% RE1a 9999 727 (Derivative as a Rate Measure): I(q $F9, y=f(x) 930 Real valued
FIHAT | BeI x-aF 9F FAe I Ax 9 G ST 5 y @ FOON I Ay

~y + Ay =flx+ Ax)

SR Ay =f(x+ Ax ) — y =f(x+ Ax ) —f(x)

AR I AT Ax @9 & y @ I Ay

w1 @9 & y-a9 I Zﬁ
Y

Q2T Zﬁﬁx-h‘lﬁm"m‘ﬂ?y T G ARSI TF 0T |
Y

G2 Ax - 0 ZET Ay —0 2T |
o (T (I TZCS x-GF FMCATF y GF RO T

— l f(x+Ax)_f(x)
Ax—0 Ax

= 1im LT D (s, Ax = A

h—0 h

=L ey =2

AR 3: G JOIFE S (FOR CFAF GUICE 270m’ R I AT | TLF ARG dem J0T ©X
B e e I Am?

FAAYIT: N, ¢ (LIS FIETF (IO APNE  ©F IR CF@el A I G

OIRCT A=7 1°

. dA_27z_rdr
Car T dt

dA
T _271' 1

dt _ 27Zr 27Z&r r
QT FPE = 4 =0
dr _ 1

priabie 0.25

~feeefy e gfaa =9 = 0.25
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TR 4: W @I @O oAfeRie I@FNT ST TNFA 1+ GUFS A f(x) =3¢ + £ W O 1 CNFSG 2F
FEFBT @ 8 e el 320w |
A ST AR, f(s) =31+
L4 -4 3
i [f(s)] = ” (Bt+1)
v=3+3¢
WRE, a= 2 = L(3430)= 61
dat — dt
G 1 =2 CTCFS R (@A v =3 +3x2 =15
=2 CTCPC T 999 a= 6x2 =12
FIHCIT Q’jﬁ% 7 (Determination of Nature of function):
(1) T P, y=f(x) CICFCAT GG FIAT; TN GIILT |

M x @F FHoNIa Ax 0T IM Ax >0
=x +Ax >x 1 V/y/
~flx +Ax >fx) [Pt TaEE 2] ! (%)
— fx+AX) —f(X)> 0 o
. x+Ax) — f(x ! i p
 lim [etb0 = 7O 5 X4 I X X >X
i, mw > 0 [4F, Ax=h] Y

- f(x) > 0wafe % >0
TR I G T FAEAR 2 Tl (@i @afo W2 fres o> 0wl 2> 07 |
TR FAILA FIHAER @ @RI R SfEFe T ST AL TR TRAF 0 |
TRIRA 5: (AT @, f(x) =3x° +18x +15 AFT6 FAIENT T |
IAYI: (ST AR, f(x) =31 +18x +15
- f(x)=6x +18
= 6(x+3)
QI x T T FAPIOONT Jiad FCT () 9 TNIoI I AT |
TCIF 9, y=f(x) T, I RPN |
QT x TR 5T FOoN I Ax 9 G AWM Ax > 0FF, O x + Ax >x¥(A |
M, flot Ax) <flx) [T @ ZPTI 90T

0, flat Ax) — fix) <0

ar fx+Ax) — f(x)
’ Ax

Kl lim w <0

Ax—0 Ax

<0

A 1im LT <o [qar T, Ax=h)

h—0

L <owafe <o

EYoER ‘j’é‘f Sdvo



e Ty ffqwgiers TRAFAT QL @G

AR, y=f(x) TIHAT TR ZCT T @@ @ @3 fme [qre afFs = x oewe
T FECPIT O TR | T A BIETR N 4o (S |

TG 8 TR T AT (@A T ETRIE w5 S ©F (AF T N IR
TR RF IRl ST T | 93 R 8 T [a 68 FCET T A AR TR T | G
bRy TR @ETIbT@ SP7RRy TR Qe TR AFCS AT | ©F @Fo W A Ty =it
OFTs W MeAF TR 8 FEWE AN | (067 @Tfod el T T AW @, x=M, 8 x=M, 97 TCLF

S

VO Ml |\/|2 M3 M4 MS M5

-

y
TG PR ¢ T oS 7w g wae 0, § ¢ U e g @t | @9 @3 =36 [qee e
AT TRIEAIT A FRENE 7 | W (57 @ {eteiR i wedie 9 skEeRkg | 3 9 fFm
TTe T o5 T4 2 O @ IS X- FCH TAGAE T | T (%0 =@ BT A *77
(0) ATeT TS |

R, @Tha @F @t =@ @E (7 79 @T2ba o7 SR &7 91, T @TLiva T 2 |
TR TEE @ o Fioiwa @b oiF Fegdl =7 a1 T @1ivah SRy I TR =7 |
@@ @ R AT IRWE [ “ihewl T, SIMAcE BN A& A N F&WS (local minimum or
minimum point) I T | & FIHTTI AR [ T | (@I T @14 foi I @iy g =tz o @@
I @ @t W fqvg Wy AEfw A TR o @ [RYgfore T RS (Maxzmum/Global
maximum or minim/ minmum) R ; AT IV AT =T |

AR S @ FI(RPacia *© (Condition of Maximization & Minimization ): I (@A FIHTTT
O30 TG 551 ACF @ TG T A 8 Ffemsaer fWefa e (et Zee: T s
N TP, y=f(x) AR G5 FIHAT | AEHIACT S

TG @TAB@ concave down 3T T W EICl I b(X.
form p 9T s 91 @ v FeEta 73 e / \
QWGQTW(??)WWG(%D w@ﬁ E v= f(x)
(??)Wﬁzpﬁwwmﬂmw)(: >y

0
W=0IWQﬁ§pﬁ’EC_Z—z=OWI Y!

(}) sEfers: arwig p Rqre Sy oedieqad v
2
0WWWW®|W@,ZTZ<0mpﬁWm@WWm|

BTG T BT 55
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FE@5@a % (Conditions of Minimization): ¥

TE, y=f(x) I WAL @ LA x @ T IS AL ': /"
d

AT = A f(x) @7 W € e T | T @ O ay _ vla

concave up A TH V"&TT% I F | AT FIHCAS ¥ < dx :dx R

séfeE fmg srvewr w1 p Ffby=Ax) @7 s_fE &g Ny X

97 T 736 = erare: v

) i *1: p frqre 7@ @i wiffs = oo e 7 | wefe 2 =0

%) ~rfe *&: e W &= p R - yﬁcﬁrwmwﬁ Y >0 7, O p Rre FIees
TEE T I |

Tare 6: f(x) = x3+%x2+6x+6 FIHoT T 6 Ffwm i foyefr ey |

TY: e e, f(x) = x3+gx2+6x+6. oA, f/(x) = 3x*+9x+6 €I f ”(x) =6x+9

S S, 5 R, f7(x) = 0= 3x°+9x+6=0

A x+3x+2=0

A (x+2)(x+1)=0

wafex =—1,—-2

G, x=—17"ee f7(-1)=6(- 149 =3 > 09 x = -2 e f7(-2)=6(-2+9=-3<0.
TN x = —1 Rre Fewioa e 71w @32 w1z T

fl=1)= (—1)3+%(—1)2+6(—1)+6 = —1+%—6+6 =%

a3 x = -2 Tre TRl T TEw 3R FEH T

Fe2)=( 2)%% (C2)2+6(=2)+6 = —8+18— 1246 = 4

g 7: f(x) = 2x° — 21x*+36x — 20 TI*AGF AW @ Ffew WA ey T2+ |
T AT =R, f(x)=2x" - 21x°+36x—20.

Fom £/(x) = 6x> —42x+36 9 f(x) =12x—42.

SR S, ST @ TS W & f(x) =0 = 6x% —42x+36 =0

q, X —Tx+6=0

a, (x-1)x-6)=0 @@ x=16

a2 f7(1)=12(1)— 42 = -30<0

oAk x = 1 Rre =G S 7

e A T f(1)=2.1° — 2114361 -20=2-21+36-20=-3

s, £7(6)=12(6)-42=72-42=30>0

BTG w7 BT 353
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T&AMR x = 6 [THre FeaBa T & @ F&f = T

f(1)=2x6° —21x67+36x6 — 20 = 432 — 756+216 — 20 = —128

TR 8: el T (@, f(x) = x° — 3x7+6x+3 FIHTTF (FICAT LN I SFI A2 |

AT: T TP, f(x) = x° = 3x°+6x+3

o ()= 30 — 6246 = 3(x* —2x42)= 3¢ 241 1}= 3] — 1 P41} A T @B e
R | TSR x 7 (AT BT N & f7(x) %77 20e =M1 71 | g =15 1 wgww @7 & f7(x)

ey *0O A |
TSR, FIHF0O (PICAT YT AT P T3S |

/o7 e

o =@ TR tang = f'(x,) |

2
. aﬁ% < 0 T, SR (S TS FIRAC T+ A 2 |

) aﬁ%{> 0 ¥, S (I RYTS FIHET T F(R T |

2EfT T B S50
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AI—>.E (6 -7, T AF-TF AR feF T-757

Total revenue-cost, Average revenue-cost, Marginal revenue-cost

@ =

Q 1 T -
o (T fiig gfeHIT a1 Tf W TR (B WT-T WfT TS A
o TV AfSDIT Aifes -2y [T e “IrE;

o (T AFSHIT T HIF-T T FaCS AN |

Total Revenue

@I B afSdi A1 T A1 Tt o Sestifire #r Rercas ey (B @ sifeme v =y v e
(1B I (Total Revenue) Jf TR I 27 |
I TAME q 9P A KT 0 @ &S G &0 q B! =0T TR = pq.

G ST (Average Revenue): (P TRAWHT (G SIRCE SR2Are Frayd 2= (F74) 7IRAT O FCeT
G o1 AT Average Revenue #INSAT AR | UT ACFCA AR 11 =T |
?lf':TWﬁ"‘WTR=pq§§f,AR=E=p BTl =09 |

q
~AR=p DRI TR |
2/fe= =17 (Marginal Revenue): #« K@@ “ffsie @& @3¢ (I & AWy ARSI Z07 AT Jaai<e
FRC @G W 9T (@ #ATeT 27 OIS LifSF ST T = | OT&F MR Q4T & T4 27 |
T4}, MR 9% F917 &y (G SIS Jeid ARSI @7 (@fFFte STea@e1el F90eT MR NS ¥ |

d d d d
SR, MR=— (TR) = —(pq) = p.— =
) dq( ) dq(pq) p dq(q)+qdq(p)

d dp
~ MR=— =p+g—=
dq(pq) p+q 4

ﬁcfﬁ%carfwwmj—pﬂ W FEAMR = p T |
q

fog e of efsraifreres =1 2z Z_P<0?8r; TETMR< pa |
q

(TG 97 (Total Cost): (FITA TRAWME (FIT F O FAF S (NG (@ SAfasier =¢f 537 Faw ot (o
35 (Total Cost) Il TC I I | TAT-

(i) GG 77 242 (Total Fixed Cost) I TEC

(i) TG »IfF ST 476 (Total variable Cost) I TVC

(G %7 <495 (Total Fixed Cost): (5 4ACHA (T S TRAMCTA ToF fSq BT (312 45 (5 F7 <435 |

(NG “faqSa#1eT <95 (Total variable Cost): (NG 4RI (@ N AT Teomeas Afawices o
frSalieT | wifre, SfNITTaReT a1 Jface AR A Jfa T GIR LG50 ARSI 15 @ 2 |

IoqR, TC = TFC+TVC

AT, TC = f(a)+b, 9N, f(a)= Variable Cost, b = Fixed Cost

BTG B S»8
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5@ ST (Average Cost): (NG ¥A6CP TS Jraya ARWIT (3727) A @ QAT ST T (@ ©IFe]
21T T ©ICF T AT (AC) 11 =7 |

oG S, AC = LC |
q
Average Variable Cost (AVC) = TVC
q
TFC

Average Fixed Cost (AFC) =——
q

2/{f®= 997 I Marginal Cost (MC): (NG I TGS @G AR ACATE TS7 I ST 7
ST T | @A C =8¢° +12¢+10

C @ ¢ -97 @fFre TAeae I A1, Z—C=16q+12,
q

.-.MC:‘;—C=16q+12

q
T@U @, MC 33 IR TR fqSie 797 |

ez (Elasticity): TH FF, y=f(x), x 93 24fS 1FF FFAIfeT ARSI T y @7 @ Fgafes
AT T O AT x KYre T& T (Brogreiwer 91 27 |

(i) vifzwiE T&7 fZfog#e! (Price Elasticity of Demand): (FTCH #Itelfe WITNE SCATFS #AfRGScaa et
@ ST BIRAR (T WA e 27 O weerers sifEnia 1o fFfegsier ar 7, <1 = |

dx @R, x = Sifgwr
n,, = [P SR A || x| |p e dx = BifEaTa AT A
| e s/ o st oifrew | dl x dp p = W

P dp= I AT sifEre |

TR@e 1: @3 AATE Sifwe Bfegiomer [t aww, @A Seimees sifgwr &y p—% KI5
+
fadifee =7 |

d
STt S e, it fogews |, | = px—x
dp
@4, p= 102=10(x+1)_2
(x+1
dp 10 3 d -3 -3
S = =-20x+1) "—(x+1)=-20(x+1) ".1=-20(x+1
a0l e <2041 = 20(r+1)
|l = 0 1, e[ 10 oL x+1| Cx+l]_x+l
<o 1 pa (x+1)2 X 20 (x+1 x ‘ 2x| 2x

(i) sifzwa g Bfog==el (Point Elasticity of Demand): bifewl @@ @36 fame fwre
Ffegeer “fmree zE viftn Ty Fiogemer |  rwE vifitne “f@sEms T aews @ Sifasre
RIS =T ORI YFE AN ARA S 2 | T arifiT [T 8 “R[fee g Ty 33 @R #iidwy

ofafoe T 1, w0 S e qe fay SO T | - |”d|‘é}f3@j L_|p

dp x
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(iii) Bifew@ =9 Ffog#<e (Income Elasticity of Demand): ST« 93! “fiafe® o =@ (S&R
A AR 0 5IfRAR (@ ST 27 O AgAres Sifzwia o Ffogiomes e |

meﬂaﬁ\m\_—— R, x = BIfRA A, y = corer Mefarg o |

A p, >1 GG KA G, 0<7, <1 TIT AT &30, 77, < 06T FFeea &y
(iv) @Pita i Ffeg7@e! (Price Elasticity of Supply): S« W< “RRIC® a1 2T ACT
SCAMFS ARTOET T @R ACATFE AR A @R v (Frogrore! Ie7 27 |
dx

) R _ REEI RS S ARRS e podx
) T ()= TN W oA oo dp xdp *e  dx=

p
QI ARESC= 2T p =AW, dp =GR ARRKS = AR

T (@, @I (@R B G | TR, 77, '8 4G |
TR 2: f(p,y)=20-2p+4y Bifw T Tre viftmE o Fiogremer Fdy s 799, p=2
O y=15 92 y =S 8 p =W 00 7 |

STIYI: S @i, S o e, 5, =‘6ZZ_D%
y

QIEA, D=20—-2p+4y, .-.‘2—D=4
y

Tere, SR o ffegrieer, =4 L =4 Y
: D 20-2p+4y

15 60
=4, = =
20—2x2+4%x15 76 079

TRRES 3: (I G Teoive f DI TeAAifore Steia (B I T C =15¢ - 64> +¢° T,
(i) *[¢ J5¥ ql Average Cost (AC)

(ii) @@= T Al Marginal Cost (MC)

(iii) &MfSF I5CTF “IfFFS=7 7 AT Change of rate of Marginal Cost €3%

(iv) GG 4 (I BI AT Slope of Total Cost et 5 |

AAYIN: (ST AR, C =15¢— 649> +q°

c _ 159 -64* +4°

q q

(ii) Marginal Cost (&% J53): MC—L;—C j (15q 6g9” +q° ) 15-12g+34"
q

q

(i) Average Cost (78 T¥): AC = =15-6g+¢°

d(MC)
dg

(iv) Slope of Total Cost (G5 T (I BT#): Slope of TC Line- 9€ — < (15564 +4°) = 15— 12¢ + 34
dqg dgq

(iii) Change of Rate of Marginal Cost (% J5):

= (152129 +3¢%)=64—12
dq

BTG Bl S50
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Twiead 4: 936 FIGHE Teelifre {57 vifewt Sass ¢ =100-2p SR
() (i) CG = (Total Revenue) I TR

(ii) T A (Average Revenue) 9 AR

(iii) &1f®% S (Marginal Revenue) 7 MR @32

(%) g = 10 9FF T TR, AR € MR ¥ 5131 T(J of ey 724 |

A (ST SR, BIfRAl SAFT g =100-2p

qa,qg=100-2p

q
A, p=50—=
P 2
QLT p = ATHF AN, g = 20T AT

2
(B =TT (Total Revenue) 1 TR = pq =(50—%) xq  =50q -4

(ii) IS A1 (Average Revenue) AR L 50—%
q q

2
(iii) @f@< =T (Marginal Revenue) MR = i(TR) _ 4 50q i 50—1.2(] =50—¢q
dq dq 2 2
(}) 4T, q =10 9FF

(i) TR = 50-19)10 = 45%10 = 450 B |
2

(ii) AR =50—§=50—5=45 BT |

(iii) MR=50—10 = 40 B3 |
TR 5: WS AfSDITT AT T C=5+48+3x2mmx@wm?r GFF G2 C (NG 40T

X

sz e I <aeee e fadfy v |
AALI: G, C:5+ﬂ+3x2
X
T, d—C=0+4—§+6x
dx X
7 ¢ dC
A 8 AT A &7, d—:o
X
T, —4—§+6x=0
X
31, 6x° —48=0
9, x°-8=0
4, x> =23
x=2

BTG T Bl 559
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2 2

G2, d_2C=9_?+6 I, x =2 O d ZC:%+6:18>0
dx X dx

AR, x =2 Rqre P THE M AT GR

P 4
T I = 5+—8+3.22= 5+24+18=41

IR Prafe azeet sifers

2
@ HALHA:

TR

® (G 9 TR =pq T, AR= —=p
q
. WW(AC):AC:EI
q
IRANT T WC AfFs Afaqe
o  @MNHR WX Bfegremer =
ST (00, )= o o

_p dx

_x'dp

TG w7
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I TP A AT @ O @<t

Integral and it’s formulae

@ =
Q AT T TAR-
o TNME ANFET FI ©f IHCS AR,

o NPT AL TR I FACS 2,
o PR (AN T I O A7 AT FACS AR |

afs Seaw
é% Anti-derivative

OF TCAFSF F (& @0t (WS 3% 1 (© f(x) 97 afs e 99 201 W P(x)=f(x) T ; @AT x €1
@TRY F'(x)= f(x) 12 f(x) (F @VF I =Y F(x) 97 x G AlCATF NG/ AGTF AR . (O[T F(x) & @A
T x AT ATCATH f(x) 93 &S WIS (Anti-derivative) Il WK (Primitive) | LRSI T &ifs-
SRIGE F(x) AT g(x) TIHER &fs SIS G(x) TOIW 7141 &< F41 T |

TR T f(x)=3x* ©F efo-S@TeT F(x) =G x° Al %(X3) = 3x? UIBOIF g(x)= cosx 9T &fs-
BAE G(x) BT sinx I %(sin X) = cosx AR, T I W4T W, F(x)=x’ TG (@ TG f(x)=
3x? @7 effe-seae 77, el %(x3 +¢) = 3x2, A ¢ T @ @A FIT | TSR f(x)=3x> G o1
ofs S®AE T EIHE TN x3 4 ¢ AR GFH F0e A, @E ¢ A 9FH TRES 78
(arbitrary constant) | SR F1 AR @, AW @I T 1 (S f(x) FIRHAET 936 effo-o@we F(x) 7,
SR f(x) 9T TR (AF A &lfs SR B =0T F(x) + ¢, @A ¢ 9F6 SRS F |

AR, | FARTS f(x) FIHAWH I (AE AR AfO-@A& F(x) + c(c TRITIT FIF) A FORTA
BT (6 A Q6T TFH HoTCwe T AW MG T |

& T, f(x)=2x FIHAE fo-=@xet F(x)

GECR %(x2 +¢) = 2x

Lf(x)=x2 + ¢, T, ¢ TRITAT FIF |

G, ¢ = 0 T F(x) = x2

c=1TEF(x) =x*+1

c=2TEF(x) =x%+2

c=—-1TEF(x) = x? — 1 o5l

q4IE, F(x) = 3x2 @7 dfe-S@ae F(x) = x3 + ¢

(A, i(x3 + ¢) = 3%

GF, ¢ = 0 X F(x) =x3

c=1TEFFx)=x3+1

c=2TEFx) =x3+2

BTG Bl Sod
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"2 e (Indefinite integrals): (FITT T f(x) OF A AFS-T@TS @ FIHCF x T ATATH
f(x) @3 NME FTAFAT (Indefinite Integrals) I & AR AT [ f(x)dx @RI & T4 &7 | [ HZHw
TS % (Integral sing), f(x) AAFETS I (Integrand) @R x (P AP BeTF (Variable of

Integration) Il ¥ |

NB: sWiwercya qRelfba @it wihfen [fey wififes wigfen wga d, crawa, e Tojifna
AT Ty SP1RYT FY FY AR @FCEF (Sum) AT (Limit) GFT (A0S, ©F2 TA@A0F HZ 0

Summation FRGT AWMy ‘S’ @ fF© S (Clongated form) AT LICY F F1 2 |
ST AYE FENREAT (Genaral laws of Integrals)

(i) I A, x T ST T7 9FA (@ @A F7F =, @ [ Af(x) dx = A [ (x) dx.
et 0T F0, [ f(x) dx = F(x); @AMT ¢ = ANIH FIF

EAR, AT TGP, ~ [F(x) + ] = £(x).

d d
S [A{Fx) +c}] =A I [F(x) + c]Af(x)

= Af(x)

TR [ A f(x) dx = A{f(x) + c}

.'.fAf(x) dx = Af f(x) dx

(i) @ GRITAT 15 T £(x) @ (x) 97 & [{f(x) + p(x0)} dx = [ f(x) dx + [ (x) dx
e T T, [ £ (x) dx = p(x) @R [ p(x) dx = q(x)

ST, - (p(0) = f(x) @R - (4() = p(x) TR |

@, S[P(X) £q(®)] = +-p(x) £ 1AM = f(x) £9(x) .

IR TRl =0® AR, [[f(x) + @(x)] dx = p(x) + q(x)=/ f(x) dx + [ (%) dx.
TAAIS FABCF n TR FILNTT T8 [ w1 T | F:

f [£L(X) £ f (X) & f3 (%) demeeseeees +£,(x)] dx
=ff1(x)dxiff2(x)dxiff3(x)dxi ................... iffn(X)dX

FOUCE| (el 7w 72 (Some Fundamental Integrals)

n+1

d . ony _ n-1 n _X

- (x") = nx Jxtdx=—r+c

d

S ®=1 [dx=x+c

d 1 d

= (mx) =—-; x>0, f;xlnx+c

d

+ (€™) = Inc™ [em*Xdx = éemx +c
d

e =e Je*dx=e*+c

L @) = a*.lna faxdx=a—x+c

dx ’ ! lna

d . . .
&(smx)=cosx [cosxdx =sinx+c
d . .

S Cosx = —sinx [sinxdx=—cosx+c
BTG

‘j‘é‘f 00
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4 (sinmx) = m cos mx
dx -

4 (cosmx) = — sinmx
dx -

d — o2
= (tanx) = sec”x

d _ _ 2
= (cotx) = —cosec“x

d
= (secx) = secxtanx

%(cos ecx) = — cos ecx.cotx
%(sin_1 X) = \/1{?

%(tan‘1 X) = 1+1X2

%(sec‘1 X) = X\/Xi—_l
%(cos‘1 X) = —\/%
%(cot_1 X) = _Tlxz
%(cos_1 ec X) = _T\/lz——l
=M= 15

TwrRge 1: [ 5x° dx faefzr w2 |

;[ 5% dx
9+1
=5fx9dx=5i+c
9+1

5 .10 1 10
=—X"+Cc==-Xx"+cC
10 2

BwiRge 2: [ (4sinx + 3 cos x) dx 7T % |

ANLI: [ (4sinx + 3 cos x) dx

SEFT QR TG
1
J cosmx dx =—sinmx + ¢
: 1
Jsinmxdx = ——cosmx + ¢
[sec?xdx =tanx + ¢
[ cosec?xdx = —cotx + ¢
[ secxtanxdx = secx +c
J cosecx.cotxdx = —cosecx + ¢
dx =1
=sin "x+¢
J.\/1—x2
dx -
) =tan"'x+c
1+x2?
dx -1
=sec "X+cC
fX\/XZ—l
dx -1
=—cos "x+¢c
v1-x2
dx -
[—=—-cot'x+c
1+x
dx -
J—===—cos7tecx+c
XVx“—1

dx
fﬁ=2\/x+c

=4 [sinx+3 [ cosxdx = 4(—cosx) + 3sinx + ¢

= —4cosx + 3sinx + ¢

Bwrde 3: [(1 4+ x~1 + x72) dx foefT T2 |

A [(1+x 1+ x72)dx

= [1dx+ [x'dx+ [x7?dx

=X+f§dx+fx_2dx

X—2+1

—2+1
1
=X+lnx—;+c

=x+Inx+

+cC

@ T

o IM A, x TR [NSTHT T G (T @I FIF 7T, O0F [ Af(x) dx = A [ f(x) dx
® (T (I 9B T f(x) 8 (x) 9T &V [[f(x) + p(x)] dx =/ f(x) dx + [ ¢(x) dx.

TG w7
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[IZRT Praie azeet fdve

5. q 2f ST Aafore T fefa

Integration by using Method of Substitution

@ w

Q AT T TAR-

o AfSHIANT safore AT Pt ©F I FACS 2AACE;
o ST *1&fe RET A RASF T AT FACS AT |

2f S shafore e faefa

ElE

Integration by using Method of Substitution

T T4, [ f(x) dx [T Fa09 7035 @A f(x) Qe ARG Qe i 797 1| af ey Jamfex oy
(AT BeRA RS R MG @6y FF (Integrand) BTF 2Ififoe Gifes SI<ita @olfed 41 |

NI, [ f(x)dx =1

ST RSP, = = f(x)

4 x = 9(2) T G = ¢'(2)
ok, & = E = £(x). 0(2)
AL = f(0p@)e' @ [ x = 9(2)]
MREPIE, [ = [f(9(x))¢'(2) dz
L) dx = [ f(e(2) @' (2).dz

TARF 1: [ cos(2x + 3) dx fo¥efT F 7 |
AL [ cos(2x + 3) dx

o [ cosz=dx

L 2 AP, 2x +3 =2
=3 coszdz 2dx =dz, - dx=%dZ
=%sinz+c

= %sin(Zx +3)+c

Tl 3: [sec?x.tan?xdx @ AT foyefy
P |
A [ sec? x. tan? x dx

= [z?dx S LA, tanx = z

~Z 1. sec?xdx = dz
3

= %tan3x+c

BTG

Tl 2: [sinx.cosxdx €I ANFER fyefy
P |
AL [ sin x. cos x dx

= [z%.dx T A, sinx=z
4
z : =
=2 4. ~cosxdx =dz
4
_ 14
= sin x+c

t‘e‘mmmjtanxdx 9T AN el T2 |

ST [ tan xdx = [ = dx
—sinx

CosXx
= —In|cosx|+ ¢
= In|(cosx)™| + ¢
~ [tanx dx = In|secx| + ¢

BT 203
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TRAd 5: [ secx dx T AP ey 0 |
FATGI: e AFS: [ secxdx = [

CosXx

dx
- f sin(™/5+x)

— f dx
Zsin(z+x/2) cos(E+x/2)

TRAFAT QL @G

[[sin2A = 2sinA.cos A]

2G5 1y e o e sec?("/, + % /) @1 & ]

= | 7,70

.secxdx = In tan(

x/2)|+c

T A&fS: [secxdx = fsecx(secx+tanx)d [ %9 8 #ACF (secx + tanx) AT @ FCH |

secx+tanx
f sec x+secx.tanx

secx +tanx
=~ [ cosecxdx = In|cosecx — cotx| + ¢

TR SV 15 (Some Standard Integrals):

d
1 [ -2 = Ztan 1% + ¢ [x=atan 0 €G]
a‘+x a a

dx 1 a+x
A L
aZ+x2 2a a+x

+ ¢ SRR Sy SIS 33 |

3. oo = —In =2 + ¢ (SR SR ~Hfie e
4fm In|x + VxZ + aZ| + ¢ [x = atan 6 4]

5. fm Inln|x + VxZ — a%| + ¢ [x=asec 4]

6. fm—sin_lx/a+c [x =asin @ € |

2_y2 2
7.[VaZ —x2dx ="~ az - +a—sm 1—+c [x=asin 6 43 |

TBrrge 6: [ x X dx 9T AT el T |
FTAH: [ x e dx
= er%dx

M T, x2 =
=%J-ezdz ~ 2xdx = dz
=lez+c=lex2+c —>de=5(12

2 2

SRt 8: [ X ey e fofy e |

tgre: [
: —(x3)2
1= ey e, x3 =z

_dz 2 2 1
== s~ 3x4dx =dz, > x dngdz
f 2

11 1+z 1 1+x3
———n—+c=—ln| +c

3'21 |1-z 6 |1-x3

TG w7

Tarege 7: [sinZx e ¥ dy @F GER ey
T |
FA: [ sin? x e"* dx

= [e* dz T PP, tanx = z
—e? 4 ¢ ~sec?xdx =dz
— efanx 4 .

TriREe 9:
HAYI: fex+e_x

ex
= | 5—dx
fe2x+1

= A T, e* = 2
1+(e")2
eXdx = dz
- f1+zz
=tan lz+4c

=tan"(e*) + ¢

‘j‘é‘f 09
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WIO'W‘@T{W@WWWWl

sin™ .. d
O f= (i) [ o
sin™1x
=1 V25— xz
—fzdz A T, sin"lx = z
= Zz_2+c aT’\/%dx=dz =fr e
— win-1X
= (sin"1x)2 + ¢ = sin 5+c
. 3x-2
BRI 11: [ ——— dx & T ey 0% 20T |
W=3x—2=m%(3+2x—4x2)+n
A3x—2=m(2—-8x)+n
P3x—2=2m—8mx+n
q,3x—2=-8mx—2m+n
R AP 0 AR, —8m = 3,2m+n = —2
3T,m=_3/8
qA,2.73/g+n =2
ﬁT,_T3+n=—2
3T,n=—2+——_i+3
-5
n= 23
4
. 3x—2 8dx(3+2x 4x2)——d
h f\/3+2x—4x \/3+2x 4x2 x
_ —Ef 2-8x f
V3+2x—4x2 V3+2x— 4x

=— 2\/3+2x—4x2——f

= 3\V3y2x—4axZ-3] ax
4 4

2_ 113
J 4(x 2x4+16 64

AR T R P —
4 4

1

=33 ox—ax —éj—dx
4 4

\/3+2x 42 —fj

=
|
FNGE
N
Il

=—§\/3+2x—4x2 —§sin !
4 8

TG w7

—E\/ 3+2x—4x° —gsin_1
4 8

RFRT e azee oifrs

(4x-1)

V13

+c

jﬁTQoS
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BwrRaet 12: [ = forefe ey |

xdx
STIR: [ =

—-(1—-x)+1
===

_ r—(1-x) dx
==t =

1
=—fv1—xdx+fﬁdx

1
— _f(]. _x) /2dx+2‘/_1Tx

1
-
2

-1

= z(1—x)3/2—2\/1—x+c

TriRad 14: [
f1+tanx

f smx

COS.X

f CcosXx

sinx+cosx

dxﬁCﬁJW |

1+tan

TR 13: [V

SinXx cos x

Wf tanx

sinx cosx
_f Vsmx dx
Vcosx. smx. cosx

-1 -3
=fsm /2xcos” /2x dx

TRAFAT QL @G

x fefg w2 |

= [= x(sin_l/Zxcos_g/Z x) dx =

sec?

f . slec X dx

; 3
7;5in /2x cos™/2 x
cos

_fsec x dx f

tan /Zx

=2/z+c= 2\/tanx+c

ACY FP, cosx = I(sinx + cosx) + m %(sinx + cosx)

= cosx = I(sinx + cosx) + m (cos x —sin x)
~0.sinx+ 1.cosx = (I —m)sinx + (I + m) cosx

sin x @ cos x AF X AN ?WW‘%’Q, l-m

AR, l+m=1
qW2l=1,~1=1/=m
_wa cosXx

sin x+cosx

f(smx+cosx)+ (smx+cosx)

X
sin x+cosx

=%fdx _fCOSX sin x dx

Sin X+cosx

1
=3 x+zln|smx+cosx| +c

=0d,l=m

A FPH, tanx = z

-~ sec?xdx = dz

/G7 s

o [f(x)dx = [t(p@) ¢'(2).dz

dx 1 -1X
b .7 = -tan + c
fa2+x2 a

dx _ . _1X
° fm—sm /a+cC

TG w7
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PRSI /(<1< ST R SR 0 IR ATy

Integration by using Partial Fraction and by Parts

@ ™

«q NT T Y-
o IfHT Y1 RIS RIST AFIET FILIF AT o7 Fa08 AR
o SR @ IR IR AN FACS ARCI;
o ffoq T 2T I TN AT FACO A |

IFAE SYRIR AR AN I @S

Integration by using Partial fraction

T AT AT [ —P L gy I AMF SF AT FACE — L (& G5 S @

(ax+b)(lx+m) (ax+b)(Ix+m)
FNTBHCST AP T4 2T |
pria__ - _4 T ettt eeeees Q)
(ax+b)(lx+m) ax+b = (lx+m)
A, px+q=A(ax +b) + BUIX +M)ueerrerieerrrrrrnnnnnn.n. (i)

@Ry (i) GFT o[Cem, TR x GF JRLEHF N I [F& TSTATHT ¢ 97 H2A 8 FIF AMF AT
I F) A8 B GF N 7l 41 T | T (i) T GF QAT AZCG2 QWG AN (ool T M | T4F
AT —
> @3 Jeriififos Jem SYRTR SFICE ORI AT |
> WQWWWWWWWWWWNGW
> 2EF AT 5olFa FEP0 IS SRAMCE [T FAT AR, O ANFAFBCF PG A*F
SR FAABHCA T FCH TN (ool T AR |

TR 12 [ 2 g o e

3x2-2x-8

A [ 22 g = [ 2D gy

3x2-2x-8 (Bx+4)(x—2)
T T, [ s = s s (i)
OIZET, x — 22 = A(x — 2) + BB +4) v coe e eee e eee e vve ene e (i)
QA (ii) T2 97 TSF ATF x = 2 IFNT NT
-20=10B ~B=-2
R, (i) T 9T TSF 21 (ATF x 7 AL T AT FC AT
1=A+3B
A, 1=A4+3(-2)
W A=7
(i) T 2C® "’n? x—22 7 2

P Grid)(x—-2)  (3x+4)  (x-2)

) x— 22 dx = 7 2 d
) Bx+Hx-2) x_f<(3x+4)_(x—2)) x

TG 77 ‘j@l‘ 0V
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_7J dx Zf dx
B 3x + 4 x—2
In|3x + 4|

= 7——5— - 2ljx 2| +¢

7
= —ln|3x+4| —2In|x—-2|+¢c

riEe 2: fx(x 1)( daawﬁvﬁrwm|
2x-1

me dx
x(x—1)(x-2) x  x-1 x-2

A2x—1=Ax—1D(x—-2)+3x(x—2)+cx(x —1) eee. e e

Q, (2) @ x = 0 IBCT AR,
O—1=A(0—1)(O—2)

q A———
(2)ﬂaax_1aﬁzzrofﬁ
21—-1=-B
=1=-B
~B=-1
R Q) MWRAx=23IM@ANL22-1=C.2.2-1)
q1, 3 =2¢
ng
(1) TN A, B, C O T 00T 113,
1 3
2x2-1 ;1 /2
x(x—l)(x—z_ X x-1  x-2
_r1i_ 1,3 1
2'x  x-1  2'x-2
L[ 2x71 —((211_1 /31
"fx(x—l)(x—z dx = ( 2'x  x-1 2'x—2)
— Y1, _ 4x | 3padx
- fodx x—1+2 x—2

= —%lxl—lnlx—1|+§1n|x—2| +c

TR 3 [ S5t g g i et < |

(x+1)2(2x-1)

T [t gy

(x+1)2(2x—1)
5x2+1 _ A B C

O T
Q4T (2) TR 9 T ATF x = —1 6 x = - I A1E,

5(-1)2+1=B(-2-1), B =-2
QRS X +1=cG+1) A C=1

TG w7

s (X—+1)2(2x—1) =1 + D)2 + m

SR, 5x2 4+ 1=A(x+1)2x—1)+BQRx—1) +c(x+1)% e ee e een

e

(2)

TRAFAT QL @G
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R, (2) T T TS ATF FIF AV AN F A3,
1=—A-B+CqA2+1-1=2
5x2+1 -2
) f(x+1)2(2x—1) dx f(x+1 + (x+1)? + 2x— 1) dx
dx dx
- ZJ-x+1 f(x+1)2 + fo—l

=2In|x + 1] + 2 i+lln|2x—1|+c

2
—21n|x+1|+—+—ln|2x—1|+C

x+1
TrRa 4 f1+ =7 I el e |
AIYI: dx
f1+x3 _f (1+x)(1—x+x?
1 _ A Bx+c .
(e FACO m, m = m + Tl e e e s (l)
O, 1 =41 —x+x2)+ Bx+)A+ %) e e e e e e (D)

QT (i) TR SOV AT TS ATHF TG x = —1 '8 n = 0 IONT 13,

1=A1+1+1) .-.A=§¢w<1=A+c
2

.'.c=1—A=1—1=—
37 3

I, (2) T OF TS ATHF x2 QT 7R A 3F AL, A+ B =0
WB=—A=—1
QT (1) 2 @ A, B, C 9 W I00T A1E,

1 _ 3 3+

(1+x)(1-x+x2)  1+x = 1—x+x2
11 1 x—2

31+x 37 xZ2-x+1
f dx _f(l 1 1 2x—1—3)
) 14a3 31+x 67 x2—x+1

—lpax 1, 2x71 1 ax
T3 14x 6fx2—x+1 dx + zf(x_l)2+(§)2
2 2

1
_1 ISR 12y (3)
_3ln|x+1| 6lnlx x+1|+2\/§tan ‘/E/z +c

=1 —nx? - Ztan? Zx‘l)
—3ln|x+1| 6lnlx x+1|+\/§tan (\E +c

{2 0@ IR @GS (Integration by Parts): ST Aa6Te @IEFCT FIHITAT RIHET
e fefias Tom fofe o7 afefoe | uR ~mfore Fiime worem Qe faefy I |

A @ AW u ﬂ?{vWﬂ?x‘«l“T‘{W@,quvdx=ufvdx—f(3—zfvdx)dx.
e AWy 8 w TOWE x UF FIKT T, W%(uw)=ui—t+w3—i; AT u 93 v SSE3 x 9T
FIXT QL ABAFI @ | SR x AT AATTE TSACF @ANS SIS T ALE,

v = [ (5 22) ot [ (. 22)

ar,f (u d—w) dx = uw — (w. dZ) 72 SN ()

dx

TG 77 ‘j‘é‘T 0b



e Sy ffawters TR G G

3o e, = o
dx
= w = [vdx. @3 (i) Rw ¢ = aF T B ~1E,

du
uvdx=ufvdx—f{afvdx} dx
QC, SE w8 v TN N (T TG0 AST @GSN @ TG ST T [eavait
FACS I | AR AW w8 v TS @G 27 WL TR A AR @A el w4 I’ SRt

x" ABIF FIHBE ST FIT 400 T |

TR 5: [ xeX dx T T | TR 6: [ x2 sin x dx e e |
AT: [ xe* dx AIA: [ x2 sinx dx
. d :
= xjex dx_J(i(x)_[ex dx) dx =xzfsmxdx—f(a(xz)fsmxdx)dx
dx 2

= —x%cosx — [ 2x(— cosx)dx
=xe2—J1.exdx = —x?cosx + 2 [ x cosx dx
=xe* —e*+c = —xzcosx+2[xfcosxdx—f(%(x)fcosx)dx]
=(x—1e*+c =—x%cosx+2 [xsinx— [1l.sinxdx]

= —x%cosx 4+ 2xsinx +2cosx + ¢

T 1: 7 @ere® [ Inxdx, [sinlxdx, [tan~lx ........ 3T AFCH ACF @ @RI &)
1 (& TSIy T REIT FACS 2 | o397 Integration by parts 9 3@ HIRH FACS 2 |

TwiRdd 7: [Inx dx ;x > 0 G AN el 2o |
ANLI: [ Inx dx

= Inx [ 1.dx — [(-(Inx) [ 1.dx) dx

=lnx.x.—f(§.x)dx

=xlnx—[1.dx

=xlnx—x+c
ﬁ’.WZ:‘«Tﬁ@WWIe”sinbxdx,Jeaxcosbxdx,WW,WWWWI?I'Cﬁ
f0® 27 | 877 Integration by parts 9 9@ IR FACS TF |

AR 8: €% sin bx G AN [NHCI & TS &fS TR 5 |
I T 3, [ = [e@X sin bx dx
=sinbx [e**dx— [ (% (sin bx)feaxdx) dx
= sin bx ﬂ—fbcosbx.ﬂ dx
a a

eax

. b
= sinbx — — - [ €®* cosbx dx.
a a

= ieax sinbx — g [cosbx [eXdx — [ (% (cosbx) [e?* dx) dx]
= Leaginbx — 2 [cosbx.e— + [bsinbx.— dx]
a a a a

1 : b b? .
=-e®sinbx — — e*®* cosbx — = [ e sinbx dx
a a a

BTG T Bl 205



o TS fRefmters

2
1= aiz (e®* sinbx — be®. cosbx) — :—zl

4, (1 +2—2)I = L eax (asinbx — b cosbx) + ¢’

a2

2 2
, (%)1 = aize‘glX (asinbx — b cosbx) + ¢’
1=

1
a?+b?

e®*(asinbx — b cosbx) + ¢’

s e®sinbx dx = i (asinbx — b cosbx) + ¢’
a? + b2

eax

a?+b?

RO, e?* cosbx dx =

(asinbx — b cosbx) + ¢’

[T e gzt sife

R 3: W (@A AT [ e2X{a f(x) + f'(x)}dx NFE ACEF SF e3f(x) + ¢ & FAFHRTS T T |

AR [ e**{af(x) + f'(x)}dx = e¥*f(x) + ¢
el [ e*{a f(x) + f'(x)}dx

= [ a.f(x) dx + [ e¥* f (x) dx.

= a[f e f(x) dx] + [ e f' (x) dx

=a [[f(x)feax dx] — [ (%f(x)feaxdx) dx] + [ e¥*f'(x)dx
=a [f(x).eaﬁ —ff’(x)?dx] + [ e™f'(x)dx
= e f(x) — [ e*f'(x) dx + [ e®*f’(x)dx

= e¥*f(x)+c

TR 9: [ e sec x(1 + tan x)dx faeld w2 |
AN 1 = [ e¥(secx + secx tanx) dx

T PP, f(x) = secx.

~ f'(x) = sec x tan x

~ 1= fex(secx + secxtanx) dx

= J e*{f(x) + f'(x)}dx

=e*f(x)+c
=eXsecx +c

/Gy e

o Iy gR v TorAZ x‘«T‘T‘(“WT{ﬁ,quvdx=ufvdx—f(3—zfvdx)dx.

TG w7
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Mioe.s GG

Definite Integral
@ =

Q@ 9 T -
o AfSHINT *1&fs I O AT FATS AR |
o SN *afo JRZIT I AT AT IO AR |

E% A8 ST T AT

Definite Integral
Abl wififer wiRkFRetER W wwey 2= fage, vovw, I8, TS, GR, @EF Toji fafire
AT | g% IR g el 7 | fog o wivafe @ [fog I@easl 7l ke CFawe @ Sired
el Tate A 7| 9 @3 T SRS (FEad (FEwE (@ afere Aqeire Ware FrafRe i e
a2 STt | @ e wfafire SiaRibes o (@l6 (=5 St e wififes faa sfers s
| o3t W% el eyififes GHaletel erersoa Seml Wi ey e Sitma @ewe [i|l e
e crawe ey e 207 |

CFCETE AT [0E T s A I, a < x < b AR NG f(x) G MG AT QA
M2 ¢ ANTm TN 1 9 a,a + ha+ 2h ... ... ...

{a+(n—1Dh}a+nh RYET @ a<x<b REAEF h W n TGF TARDEIE fow 364 |
@ :a+nh=>»

A, nh=b—aTJ |

IR,

n-1

}li_rgh[f(a) +fla+h)+f(a+2h+ oo ..+ fla+ (n—1h}] = ’lli_r)r(l) hZf(a+rh)
r=0

FAE a8 b @F N x G ACATF f(x) FIHATE TR THAT 31 = @R @05 [ f(x) dxc dEF
BT B T | G b (F ANFACEE T AT (Upper limit) 932 a (& TNFAE W= (Lower
limit) I R | JEAR [7 £ (x) dx = lim h Y223 f(a + rh). A nh = b - a

S (NI Toemr: /YRS ¢ qMa < x < b IS f(x) @ (@A FANFANCANT FIHT I @R
28 IS ST 36 FIHT ¢ (x) “ATSA W @ AR 5@ f(x) = ' (x) T O [ f(x) dx =
(O = p(b) — p(a) T |

OTF AN [IIE Qe Soiofwy &1 =7 |

R 7 2 e Wi it o St SfWe SR A (@ e §9F (arbitrary

constant) Q% T LTS = 1 |
IR [ f(x)dx = p(x) +k; (@A k = ARWE F3I5)

BT T ULIEPY
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b b
f Fydx = [p(x) + k1

= [p(b) + k] — [o(b) + k] = p(b) — ¢(a)
e, [NME AAFAC (FIA! AT FIF AF 1 |

e secs 3 Tz: e ST sl «aier s o =eeT -

b b “ee

(i)f f(0) dx = f f(z)dz (m)‘sza < x < bW, b
5 ’ @[, f(0 dx= [ f(0) dx+ [Jf(x) dx

(ii)f 09 dx = _f flx) dx (V) %f (@ + x) = £(x) 7,90 [0 dx = [0 dx
a b

wid) [° f(x) dx = [J[f(x) + f(—x)] dx

() [ ) dx = [;"f@a =) d
iv) [ fx) dx = [/ "f(a—x) dx i) fab £ dx=fab f(a+b—x) dx

i) [ () dx = [7[fG0) + f(2a — )] dx
TR 1: 067 TR TaTIReTs e Fe:

() flz (x2+21)2 dx (ii) f(?z(sin 2x.cos x)dx  (iii) f02(4x2 —8x)dx (iv) f__lz(Z + 3y + 5y?)dy

X

T (i) f12 (x2+21)2 dx (i) f(?z(sin 2x.cos x)dx
X
_ [ o214 = %fonz 2 sin 2x. cos x dx
1 2
_ fz (xzx_ 24 i) dx = %fonz(sin 3x + sin x)dx
1 2
= flz(xz 24+ ;—2) dx = —% [Cozgx + cos x] T:)Z
= [§—2x+§]i = {(%cosi—n+cosxn2)}— GcosO+cosO)
=(§—2.2—§)—(§—2.1—1> =§(0+0—§—1)
- (-1-3-(-2-1) iy
-(*%7)-(%) =7,
_ -11 -8 _ -11+16 _ 5
T 6 37 6 6

(i) [y (4x* — 8x)dlx (i) [}(2+3y +5y2) dy

2
=[+5-8%]g [y + 34522
= (§ 2% -4 22) - G-O - 4-0) =2+l 22+ 23 - {2 (-n+
—2_16 22 +i-1?)
(6 (242-9)
_ o1 B TN
== =-_5f§ -
6

36 T PLIEM
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2t [ ffa e |

. (aZ+x2)/2
st [C—2E

0 3
(a?+x2)/2 W FPA, x = atan @

TRAFAT QL @G

TR 3: fo
AT: [

2dt

WWWW|

1+

1+ cosx

T Fee, tanx/z =t

T 2 1462 2dt
= /4L9¢1(93 ~ dx = asec?0d6 —f 1:1t 2 X =
0 (a%+a2tan26)”/2 St AT 1+41¢2
"/aa sec? 0do — f°°4—dt Sra:
= J 3—3 X O a 0 2+2t2+1—t2 X O
a3 sec %] o 4dt T
0 6 [0 | T = [l
_ 1 /7, 4 0 t2+3 t
=—J,/*cos6 do =4[ dt
1 ) T - 0 2+ (/3 2
= ﬁ [Sln 9] /4- ) ( ) . o
o - oo ()
ol . V3 v3/10
—ﬁ[sm /4—sm0] 1
— [tan oo —tan~*(0)]
=L (E-0)=2% T
a2’ \V2 2 a? (T _
¢ =5(G-0)=5
Trrae 4:  fese R siwsers Wi ey 5w
) f;z cosx dx = (ii) f23 e?Xdx (iii) f;z V1+sinxdx  (iv) fﬁg ;:zli);
T n . 1
STIL: (i) f; cosx dx = [sinx] éz (ii) J, e dx = [7] 5= —e)
= sinn/z—sin0= 1-0=1 =%e4(e2—1)
(iii) ;" VI +sinx dx OIS :«SZZK
2 SIZIFI qsas_ 7“,
= cox?X/, + sin¥/, + 2sin*/,.cos ¥/, dx _ 3+2\/_ r
I Jeox 3/ + sin¥/y + 2sin¥/; .cos ¥ My s
3+2v/3d =
= f(;ITZ \/(COS X/Z + Sinx/z)z dX = lf * 72 dZ 4 cosx dX

= f;z(cos X/, +sinX/,) dx

- [

2[(sin X/Z — cos X/Z)]néZ

2{(sin X/o — cos X/Z) — (sin0 — cos 0)}
= 2(0-(0-1)} = 2.

LLETR T ﬁmﬁ%wﬁvﬁrwm :

1 ~1y
(ii) f (tan dx

a1
i —)d
(l)_fo 1+sinx 1+x2

I R
. (1) 4
) (1) fO 1+sinx
1-sinx
0 (1+sinx)(1-sinx)

_f /41 sinx

1-sin2x

TG w7

Z
— = cosxdx
4

= 1|73 + 2v3
3

=%[ln(3+2+\/_)—ln3] )
3

3+2V3

im0 <in(1e ) [ 13

e dx
(IH)J; x(1+lnx)2x
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T . T .
/41 — sinx /4 1 sinx
= 2 dx = 2w ey dx
0 CcOS? X 0 COS?X COS*X

R

4

=J (sec? x — secxtanx)dx
0

"/
= [tanx — secx] 04

= (tan Ty — sec“/4) — (tan 0 — sec0)
=(1-V2)-(0-1D=2-+2

1 (tan X) 2

()f/ dx T FF, 1+ Inx = 2
— 4,2 1
fO f[ dz ~ —dx=dz

310
—l T 3_ 3 X 0 Z2
- [( /4) 0 ] Z 1 3

_1in _7'[_3

T 364 192
(111) J.0 x(1+ln X)Z

3dz
N 0322 CT FP, tan 1x =z
=["z7%dz 1

R Tl
B m
- _[1]3 X [0 1

z11 z 3 TT/

—_|1_q]=_1 — 11812 4
- [3 1] =—3t1l="75-=%3

/G7 s

I a < x < bIRAMCS f(x) @ @ ANTATRMT FIHF 27 R 2WG JAKCS 4T QF6 T
o () M T A T f(x) = ' (1) T O [ f() dx = [p(0)]" = p(b) — p(a) T
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I, 50 FRNET P Qe FIFeTea ey
y Applications of Integration in Business Decisions
@ =

«Q 1 T SAAfA-
o (G T wed AFCE Alfes Iy el Fare 219w |
o IfST T ST AT (WG [T [T TS AT |

Applications of Integration in Business Decisions
FFET A @PIGIFe 20T S@HPael A Differentiation 99 G316 Koo aferar | ©fF 01w oifde g7
(G SBAPACIT AR A 5 70l Fa1 787 SIwa AN THFYS e A0 N (WL erd Tisere
8 QTR fTex «Fh wFes [TT T AN |
Trrge T (@ T efSDIE @IS S I R 27 @32 R AW x @F TG 27 iR R = f(x) 6

AfEF S MR =Z—i=%f(x).

RRre@, &iféd ST MR = (i(x) S A0 (6 =7, R = [(MR)dx + c

A, R = [ P(x)dx + c. R, ¢ G0 FIP |

SRR (NG ST R = px (@R 936 &fo &7 P, . px = [(MR) dx + c.

GO, W@QWWMC=%WCW?@QWW, C = [(MC)dx + k G, k I QAT

c_ f(MC)dx+k
- x

(ATF T T=AMT Y T[S, Ac=§. ~ AC =
S[QIE, (B (O ¢ (T QoI T y &7 P = ¢ = f£(y) aa&WMﬁch:j—;
QIR (TG (oM & ¢ = [(MPC)dy + k T3 |

THIRF 1: (I FRLEE i |F G7 TG MC = 39 + 22q + 3g% @R FC = 25 BIFl 26 6
QG (TC) T foefyr 0 |

FI: S SR, MC = 39 + 22q + 3¢

~. (NG <=6 FIAT (TC) = [(MC)dq

~TC = [(39+ 22q + 3q?) dq
=39qu—22fqdq+3fq2dq=39q—22q72+3.q?3+c=39q—11q2+q3+c

QYT FC = 25 B =G TC = 399 — 11¢2 + q3 + ¢

RIS 2: G JLAIF AifSSF ST, MR = 16 — x2 (AR AR | (T, x SRACNR Aol 0o,

(F) AEH @6 S Al ey v | (%) GG 8 o1 ST T Qe Sifewr e Fefa v |
SATLI: (RS AT MR = 16 — x2 (}) ST &I, TR = [ MR. dx

B SICF A i 267 I MR = 0 = ~ TR = [(16 — x?)dx

2 16—x%=0 = 16x - +c

A, x2 =16, x = +4
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G TRAVCHR AR I =S A 1,

wx =4

[T e gzt sife

T TRAMT x = 0 ©XF TR = 0
. C=0

SR x = 4 T ICAIBH (1B S TS T | SRCET (NIB o FIAT = 16x — 2
3

4
_ 4 2 _ x3 4
= fo (16 + x*)dx —[16x—?]0 IR = 16x_§
3 3 -
= [16.4—4—]—[16.0—0—] ,
3 3 =16 -2
_ g4 _ 8t _ 19264 _ 128 3
- 3 3 T3 . _ x3
- < i . 128 QARY AR =P @R AR =16 -3

_5_.
royd, vifEAr SwE (P) = 16 —’;—3

TARA 3: GG (SIS BIRAT FIHT P = 1600 — g%; I G 20 G [ @ (A O (SIS TGS F©
@ ol 5 ee |

IAAIT: QR g = 20 =T P = 1600 — (20)?

= 1600 — 400 = 1200 GBI, o1, (VB T 76 = 1200 x 20 = 24000 TIH |

€ (371 20 9% JLI9 @ 99 T Mee 24Fo e,

201600 — q2)dq = [1600q — 2 43|20 = 29333.33 51 |
0 3 0

TOAR (SIS Tg8 R (29333.33 — 24000) Bl = 5333.33 51T |

TRl 4: @A AfSDIER TARAR FRIATP = (g + 3)?CR AR | P = 8193 q = 6 T SAMGA
T7G T fefy e |

ATY: TLAVE 6 qFF BT SAM 0 81 BT WG [RGFT 0T (NG ST #1107 = 81 X 6 = 486 GBI |
g q = 6 975 7 Ry F90o 2gs f: [ (q + 3)%dq BT

oG, AT B58 = 486 — [(q + 3)%dg

=486—E(q+3)3]8= 486 — [2(6+3)° — 2(0 + 3)°| = 486 — (243 — 9) = 486 — 234 = 252 BT |

TR 5: AIfeF T &St MPS = —0.5 — 0.2x"2; (@A x = | (S (TCAFF) T el
FF; T A 10 SIFF & (Sl 4.8 Bl |

IMY: MPC = 1 — MPS

=1-(-0.5-0.2x"2) =15+ 0.2x72

(P! S € 7 2= = MPC = 1.5+ 0.2x7

—2+1

»C = [(MPC).dx = [(1.5+02x72)dx = 1.5x + 02—+ K = 1.5x — 0.2x "' + K
*SIPAE,x = 10 9R € = 48T 48 =1.5x10— 02 x (10)"1 +K ~ K = —10.18

IO, (Sl IqCAFTE € = 1.5x — 0.2x~1 — 10.18

/Gy s

® (G (S TR ¢ = [(MPC)dy + k
® (NG ST R = px @M 9 A &7 P, = px = [(MR) dx + ¢

BT T BT DY



o e

68 TR ST ae! 7ef7 F2pe:
1. (i) cosx’ (i) x/sinx (i) lxsmx i) Vel v sin?fn(x*)}  (vi) €% sinx’
+COSXx
. . x .. -1 -1 4x . _11+X2 _11+x
2. (1) sin~ « xe (i) tan~ (secx+tanx) (iil) tan ] 5 (iv) sec > (V) cot” ——
—4x — X —X
. 0 1 1 —X
(vi) sm[2 tan J
1+x
3. (@) In, oS Gy oK i) @ ) o W) i) e
1+ cosx
(vi)x™ F (vid)) e¥ +x" () 2’ =y' () (sinx)’ =(cosy)*

4. 057 TIemetET frer Seiwae 6T FF9: (F) y=(2+x)sin”' x () y=x"e™ () y=x>tan"' x
5. y =129% =1, orF reie @, LY - 2logxS

x > dx? b
2
6.IM y = ac™+be™ T, I &N P &y - m’y
dx?

7. M y =sin (sinx) O AT @, y,+y,tanx+ycos’x =0

8. A 8 B (T (9 FIF =T y =Ae”+Be™ (A emmw% 4 Z—j: +4y =0

9.(i) y =sin"'x O & T (T, (1-x%) %—x 3—‘; =0(ii) y=e"" " O &I T &, (1-x7)y, +(2x—1)y,=0
10. 3w y =cos (msin"'x) ¥ O MR &, (1-x%)y, + m’y =xy,

11. FEFER FRHATGTECS TIFH0T SHAW WP TS 41T [GF© T4 (F) e* (1) e™ (o) e
(9) sinx () tanx (B) sin"'x (R) In (1+x)

3

12. SifACe I 0= AT @ FEf=A fefa Tper: (1) 2x° — 155> +36x+12 iy ——+x°a—3a’x
(ii) 3

13. &5 P9 (@, 3y=x>—3x> —9x+ 113G x = -1 e ARH 8 x=3RWre &E=ww
I |

14, @B SfSBITRT T T C =540 4352 @A x X AfSDI (WG TesAifre sitera wAfaser |
X

2Af ST TeoAme <6 ¢ T =07 Fefw e |
15. @35 Tesima aferia o Trefifre #fely TR @fs W5 2 Bl wea [{fw 303 | efsvmte ¢ TSHE

2
T BT (7 <5 T TR {100%(%) } Bt |

(F) I 9T Aol Teslifre 2 WLeIiRfE 2 SrETmTRTT | (4) AfSHG F© G Fy TAMTIAET @
TAFPICRHRE? (o) ARG T2 () T 6000 @FF Ael7 T 27 ST F© 22



16. a6 ST TAITS 2T/ 2ABE [T @A ACAFS TAEE C =100+ 5g +7¢> 9

(i) T el e @ AfSHITa It M=o 27 |

(ii) @2 SRBR EH TAER AT e T | @ 20T efedie Seaifers oie sifwre |

17. faeos wfme ceieretstl el saee =63 (i) [ dt (i) [(3 cosx — 5sec? x) dx (iii)f(x2 +%)2 +
dx  (iv) fi_lldx (v) [(x®—5e*+8)dx (vi) f%(x+%)dx (viD) [x(1+Vx)dx

18. (i) f1 e (ii) fsj% dx (iii) [ ———  (vi) [VI—cos2xdx

(v) [tan?xdx (vi) [(secxtanx — 3 cosec?®x)dx (vii) [(tanx + cotx)? dx (viii) [
Tzt wfvme @réeaeateT o Tas 2w

19. ()fjﬂ(n)f4sm x dx (iii)sm*x dx(iv) [ cos* x dx (v) [ sin? x .cos? x dx

x+ 25
(Vl)fsm X . C052xdx(V11)f5cos4xsm3xdx(v111)f1_l_ pe dx (i )f1+cosx( )fx+25

20. (i) f cosx .cos(sinx) dx (ii) [ tan* x .sec?® x dx(m)f(Zx —) (e* +Inx)dx

cos6—cos 6
1-cos6

() tan(sm‘lx)d ()Jx tan~ ! x3 dx( )f g tan™'x dx( )j
iv x(vi x(vii
\/_7,( 1 + x6 xm
(‘_,)f (')f ()f (_)f tan x d(”)f 1+ tan?x ;
L \5 — 4x2 = 9x2 16 ) —x 10 In(cos x) Pt (1 + tanx)? x

21. [ —2__faefy FateTA | 22, [LEE_ gy SareRd |

1-3cos“x smx cosXx
23. [ = dxfefrares | 24. [ sm3 cos? x dx[VITFACORA |

3+4cosx

sec? x dx
25. f\/ﬁﬁ‘fz{ FACOR(] |
26. (1) fx2+x (11) fmdx (1 ) f P 25

. (x+1)dx (2x+3) (x+1)
27. (l)xz 5x+6 (i) J.x3+x2 2x (ii) J.E’;xz—x—z
.. xdx x+2 x?%dx x —1

8.0 [ O g5hems W amems Wam Oz
e wfRmE @rGITReeTE! e Fare 303
29. (i) [ x?e*dx (ii) [ x cos?x dx (iii) [ x sec? x dx (iv)[ x tan? x dx
(V) x sin? X/, dx (vi) [ x cos 2x cos 3x dx(vii) [ X sin x. sin 2x dx.
30. (i)e* cos x dx(ii)e?* sin x dx(iii) e** cose* dx (iv) [ e? sin 2x dx
31. (i) sin"tx dx (ii)cos !t x dx (iii)[ x tan"!x dx (iv) [ x cos™! x dx (v) [ x sin™1 x? dx

32.() [ e™(sinx + cosx)dx(ii) [ e?(tanx — Incosx)dx (iii) [ ex—z (xlnx + 1)dx (iv)[ e5* {5 Inx + %} dx
w0, fee e @rGieeetE i w9 7@:

(i)f03(3 —2x + x?)dx (ii)f:/z(sin 0 + cos 0)do (iii) [— 7 /2 Seszzl dx
(iv)f(:T/2 1+CIOSX dx (V)f:/2 sin? x dx i) [, /2 cos3 x dx

(vii) fon/z sin xsin3x dx (Viii) fon/z sinx sin2x dx

In2 e

34, I fefy Fa0e 70@: (i)fl2 x2e*’ dx (i) f, dx (iii) fon/z tan? x sec? x dx



(iv)flﬁxtan xdx (v )fl 11:)(2 dx (Vl)fo W (vii) f:ym
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