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Integra{:i'o M.~ The technigue or

: whose
:~d such G f‘UhCl‘lOn

HOHOH; call ed
integration:

process of differen

QR = QT+ TR

Ry —> ¢V
= 1QT T
M %ATPR tan¢ = TR (TR

n . |PRI d %

d
-> \TRI: tan‘P J
TI . _'?.-eta"?

so d) = 53 = ‘tan¢dm el @ dx

anti-derivabion or o /dy Ydw + QT
db’es =+ °J _<'J§) (Qﬂ is very small
' - 6= dy + QT
d Len) =+ g+8y = f (21D s by neglectin Tl |+ éy~dy
de&.“r\e as 3':‘-
s by flarbor-y > 83=Fr80E L asweknowthaty = £(x) , dy = F'(x)dx
1 S i A y +8y =[x + 6x)
Now Lim 8 _ Lum J T —— Oordy =f(x+6x)—y
120 Hu T Bu¥O ox. 8y = f(x + 8x) — f(x)
o d9 .)"(«.) f(x+8x) = f(x) + by
d % o hed &4 differs f(x+6x)= f(x)+dy =~ éy=dy
'+ before the limit is reached, o e f(x +6x) = f(x) + f'(x)dx
' 'to£) by a very small real nurmoer®: d the nctkon
{-rom f 2 Sy = 5'(1)614-6-5% E le= Fi’nd 53 an d:" OF fu
c-e., 8 _f@)+€E =+ 9= xamgl . 5“*’*"‘-‘: when x= 2 and
Sn | se neg\ecHnS &hHn., 50 dequ‘lc N
as € is very smol d d+ = 0.0 dy=?
y 8w {’('ﬁ) " Cﬂ“e - t 3-_:1.(.:) H":-
6y = § (0 8% N able J. SOIUtlonﬁ' Le ‘ |
J tral of deFeﬁdent varia 9 L dY oax - dy = 2xdx
: en . S0 w Y= % .-
e disferential of § 93 ?J m@ -
Jerete o RO
P L ox =+ 949" frexrdx Take)\x=2 an i
A . r, : . LI
dy = : 'S J\ & s.01) =©°°
tal of % (™S BY dy= 2nC .

é d' eren = N\ S/ —s S
Noff-;' é—ﬂT:_i ;ig Je fined as dX 5-“53\ o we find by, JrIy= *3
d.eﬂo ) y=o = dj = d;.(ﬂ 61/?\\ = -+ 8y = (~ +5%) -9 g= () "(:3:':“”
bty W 4 ; - AL= ot ’C* Vi i = (l+o.bl)L-‘-l g “udt s

dy = 1-o0% - >, : - - . ol -4 =o'04o

-’:’“ i caled diHErerjr\?'\?;\é\f”rc ent o by = u.olol-4 oerenh""s find dy
> §t hing between dy and 8y | Example: Use di f d=
istinguishing - 3 _inx=ine
D's 5 ~§ 6a) when 5
y N L_'_,..‘B‘ﬁ *'anl.. _‘-_"__ - Inx= re
Q Solvtion:= — I
r. _,’d.(ﬂ/x-lnx)—d-(. nel
" *d(%)-d(lﬂl):ﬁ
0D Ao 2ol * . dy -ydz _ 1 dx
pL l‘5,"‘1 .,xf_f’_:;?_iﬁ-—;d"“ "13_‘_,._ *%
X
)! | o xdy-Ydr = xdx = xdy= xd2+3d
X Qx = a :4 a o djy = (1_4-3):!1. - g4 . 2tJ

7 * d*{—-\alsx& approximate

le i Use A;ffer?ﬁ

y' h of curve °f Q- E%amp .]:_

t ps draw e grap the valve of 17T
Le '
onction 97 f‘:]c,‘_),(-x-i-h,‘d-f-b‘.ﬂ be Ewo SO‘Utbn - 1
Let plx,y) an ts or the curvt Letf(x) =\/; : f'(x) N
e at 2Vx

= f(x + 6x) = Vx + 8x
Takex =16 & dx=6x=1 so f(x)=V16=4

And f(x +8x) =V16+1=V17

' _ 1 1
f(x) _ZJE —5—0.125
Since we know that
f(x+6x) = f(x)+ f'(x)dx
= V17~ 4+0.125 (1) =4.125
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Use differentials bo
the valve of Ug¢

Example 2.

QPP rﬁfn malte

Solvtion:~ bt st e

['(x) ==

3x3

And f(x + 8x) = Vx + 8x
Takex =8 &dx =8x=0.6

F(x) = (8)3 = (23 = 2

L, 1 1 1
fi(x) = 3(4) — = 0.0833

P4

3(8)3
f(x+8x)=V8+0.6=1V8.6
Aswe know f(x + d0x) = f(x) + f'(x)dx
So V8.6 ~ 2 + (0.0833)(0.6) = 2.05

Eind ditferentrals, find the
inyg’

Example 3.

npproiimnte valve of S

Solvﬁbﬂi' Let f(x) = sinx

f'(x) = cosx

And f(x + 8x) = sin(x + éx)

Takex =45 &dx=8x=1 =0.01745
f(x) = sin45°=0.7071

f'(x) = cos45° = 0.7071

f(x+6x) =sin(45 + 1) = sin46°
Aswe know f(x + 8x) ~ f(x) + f'(x)dx

(i Y= % +2x when 2 changes f{rom
2 bo I8,

Solution: -
o dy= A+ = (1% + 2)dx%

dy = 2(x+1)dx

Take %= 2 , d=%= -0 o
2(241)(=0"2) = 2¢3)(=0-2) =-})-

Y= x4 LK

- dy = .
o 34‘83':(14- 8-()"‘ 1('11"81) -,3:(1)\-"' 3C2)
=» Y = (14_51){7.4-5!*-2} ~J J= 6

s d!-:b!

= (2_0. 1_) (Z-O'l"‘:-)"a

= ([.8)(3.3) -8
6y = .84 -8 =-116

(i) Y= Jx. when x chanjes from Y to L.4)

' _(oh)) =

dy =
El:r.J'c'i

Sosin46" ~ 0.7071 + (0.7071)(0.01745) ~o»¢@\63= I+ 5%
= 0.7194 D Yy=JIx
| | P y= Jx+se -4 >Ya G 2
Exampley,The side of a cobe 18 o L +89 - faaa -2
4 ko be 20em with a maxirmaan + 89 - (G ~2= 2-1-2=0"l |

meqsur e aem iR ks meQSUren}e‘Qt’%"nd . 1 ffereﬁb'ﬂls .;.fnCl El_i- Clﬂd
SEySr 6f & i bhe calculabed velume Using < - o
the maximum error RO~ v d% 4 the following equations
of the cube. H,,\;é}@\f a9y
Solutioni- For a cobe length of cach |y xyy % =4

side be % and v/\\b/ he valume.

Velume = X XXXX

3

o> AVe d(2}) = 3xdx
= 1‘3, d‘l.':-' 6.l

40

Take
- dV = 3(10)30-1?-) = 3(4es) (o 1L)
-+ dV = Uy cm’

Exercise 31

Eind ©Y and dy in the following.

casés.
s _q <hen % changes from 3
= X o 3.0
Selution'= 4= -1

Y% dK

Take %X=9 .
- cljj — (3 (60L) = o' lL

Now Yrpy = (X+EX) — I
p §

4 b= (%+82)-1-Y ) F(;L)*_.' 91
= (3+o02) -1-8 oy =

63 - 9-\10‘4-— 9 = 0O - llb(.'

& =q
Solvtions- »y+2 )
o+ ol {xY+ %) =dl) < d(xYy) +d) =0
(dy+Yd* +é% =0 =+ xdy + (Y+1)dx =0

o
=) Xd'j:: -—('d-f‘l)d-x_ -> ;d_:'i " _(3_,4)
dL %
H To.kins rQCiProca‘
& d2l ¥E=/%
dy y+4
| iy % +2Yy = ‘6,_ -
otion:= x+xJ =1 .
sil Ao+ 2y =dUS o dody +2409)

o+ yxdx +2(2ydy) =0 =¥ yxdx +4ydy=o
5 wxdx+29dy =o = 2ydy = ~xd%

+ dY - =X Ta k‘nng reciProcal
d= Y
- dx __24
| dy -~ X
y & -
i ai) xq.‘l- ol x:j'-l 78'-:: %ﬂL
Solotion:— x :(ﬂx)
d W+ N) = L

L
w d() +d00)
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3 _ L f(x) = —sin30° = 0.5
<Uxdx +19dy = x(1ydy) + 9y dx f(x+ &x) = sin(30 —17) = cos29°

5 Aswe know f(x + 8x) = f(x) + f(x)dx
- L'j d:‘ _lijolj = jkd-’( -4 ali So cosZ29 = 0.866 + (—0.5)(—0.01745)

aYdy — "-Qx} e = 0.874725
-+ (24 -21)) g Q‘i 4 (v) Sinbl
- c_:l_‘;l_ = 2._:-2-’-( t‘an‘-ﬂ
dx 1(9-*Y) Solvtion:
Taking r‘¢=.~c1}3'f"’*c‘:"t ;f’(t{(x)::mx
X) — cosx
- daL - 2:_&2_-_-_’_‘-_?_) = Zj ('-x') And f(x + 6x) = sin(x + 6x)
dy gt- 42> gF- 4 o> Take x = 60" & dx =6x=1 = 0.01745

f(x) = sin60° = 0.866
f'(x) = cos60° = 0.5

; —lnx = C .
Qv) %] f(x + 6x) = sin(60 + 1) = sin61°

& e X4Y—INAUA= C Aswe know f(x + 6x) = f(x) + f'(x)dx
SO‘”hoH ‘ ] 1ce) So sin61" ~ 0.866 + (0.5)(0.01745)
- d(AY=INN) = = 0.874725

i~crease

_d(lmnw) =0 ;
= d(1Y) ( d the app roxnmate be if the

= wdy +Yydx- Ldx=0 =xdy= dex-jdx QL'.FI::wn{he volurme of a ¢J

R hanges fre™
1< each edge ¢ J |
- xdg -;(..fi- -S)Jx e 7(.0'3 = (l::‘y)clx leﬂﬂ’d" °§‘ e .
5 to 5.0
=i é_i - l_:'_’:_y TQK;nﬁ recin‘O(q, . Let - Le {he ‘Enjhh of
d+w - % SO'uthnf"' lume
L d v be the VO y
-+ dx _ X each edje an
dy ‘—)Lj. ‘ , so \Jplume = X.X-X% X
. - - )
Q3 Use d.ffer-enhols to QPP!"OJ‘JMOLE C\Y = 'X-? = AVe= d(%
* the values ef f,f?‘gh,_; % 1 dc Take x= 5 anrd

| | (O
() \ 7 RL¥ d® = 0.02L .
S, dve 3(8)(eror) = 1.5 cube units.

» ,
N\ <~ . .

Selution:- - ) Find the apporoximate increass

LoE Fin) = Y = (251 l,;;i:_;@ QS! irm the area of circular dise ’f

£ = —5 CFQ& its diameter is im creased frorm 4fem

4 x3 \ ANS
And Jf(x —i—xé'x) = Vx + ox C&};(/\f {-_-o L4y 4 em
Take x = 106 & dx = O xﬁi UYecm
1 e & ’ -
f(x) = (16)T = (24,{’{\31 = SO‘UhOﬂ.' piameter
I (x) = 3 ;2/ 0.03125 : -+ radivs :-.r-.-"',_‘%. =z 2Lem
4(16)3
As we know f(x + &x) =~ f(x) + f'(x)dx - divs =dr= 21 _ o.2em
So V17 = 2 + (0.03125)(1) - change n A - 2
— 2.03125 " !
Y Area = "I~ = A =

() (3‘) o> dA-= xd(rt) = X(r)dr

Sg\utioni" o oA = 2AFdr= 23-14) (22)(22)
r .6U4f sq.units ,

Let f(x) -1_-' (I); h S Al » qas Anti-deri\/ﬂt!l@

din Integration

¢ deri vative)
f differentiatien

- Sx) = (x4 SxI3
Take x =32 & dx = 5% = —1 (Inverse ®
1
s

F(x) = (32)% = (25)5 = 2 The inverse precess ©
1 A . .
i s(3z)s B0 0-01=5 {-e., khe process °f ﬁr:mj.sug;v:th
1 . ' ve 15
f(x + 8x) — (32 — 1)5 — (31)5 {unch on Nh°_59 d.er.va abion or
As we kl:DW f(x 4+-6&x) = f(x) + f'(x)dx ‘s called al"'l{:"" d.f-fEren
So (31)5 =~ 2 + (0.0125)(—1) . . , .
- T 12875 'htesrahon) o onbi Jerivabive °of
: R) | B
(M) Cqsl? COﬂSlde;oiL £t ) if- F’(X)': f'(’ﬁ)
& :' Q unNndc /
LAt B e < fF)an = (P
Let f(x) = cosx +then S
f'(x) = —sinx S -S—('!)Cl"ﬁ-_-. F(x) +C
And f(x + 0x) = cos(x + 8x) , Hons
. . e inverse operato
Takex = 30" & dx = 6x = —1" = —0.01745 . d and fdx “{h 'f P
f(x) = cos30°=0.866 | dx of each othefl.
5
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I 6. S cosec xdx

+ The Sjr"ibol j....dx, i~dicates that I cot X + ¢

:~tearand is to be ‘intejr'qted' w-wl:“x’.
T aa,-..lczder'wol‘;\’ﬂ of Q{-untbbfr '3 7. £5€¢Sxtan5de
> Ie called ;nde{«‘nite imtegra e ':gsecax.tanax.di
o Hor which 13 te be mtearqtecl _—-g—— : Secax .
+ The {-unc & . rand °5‘ ‘he ;ntp_sr'al. ok -
le d u"wl'. 3
'S calle 3, 5@, dx. 5 axd ea,(_
b < e A = € 1
Some Stondard Formulae . &L .
for Anti- Derivatives 2 55?1 % (o o
» . oL dx;— +
_ <
(1de= %x+¢ (" di--r_i}.;.l-u(n#-') A blna
: In3
e dx=-cosx+c, [tosxdx= SINXFC A
ISIn 1 d ti"‘c' io S ___\____- A"(.
jsec."xd-x-_-. tap x+ ¢, }tesecxdx==Ce . anrb)

| = xd % = - cosecx
J Sec ')L‘fnnxdi = SecK +C ,Jc.osecxcot i

Y = _!....-.o?-l-c. (agoa!
Jelalx-:e.l-l-c | Iadx.—‘ o - . ( atins
j.!_-dxﬁ ln[A) +C, *# 0, I{annxdx-.-. ] secxl € Theo rFems oNn Aﬂtl-pél" v
(1) Sa.{-(-x)dx-_-. af}cmd«.

= = - |Inlcesxl+

[ cot wdn = Inlsinxl+c,
ln |sec x+ tanx] + ¢

(2) JL@%) + -fz(tl]d:(-: Sf‘,(x)d-,c-l- f)';(xlolx

[ secxdx =

ScG52c1d1=‘ﬂlC°S€C1—Cot)¢)+‘— (O

:\ " n+t)
‘Prove that iond]

- ' at-on.
Here C 13 comstant OF nbegr 0\«/\3 3) “tlrvydx = +c. (n#-1)
be varified by 07 (re ) flood*= g
These f—ormulqe cam ‘ /}‘{g@t
. t the derivat"‘ve of”“\ ‘' krmow tha €
Showing tha h bS] r(i'\g'@\/efavual Proo " WNE n d {0
. w-r: CO N+ e
hand side of €ac Jing i ﬁ.\é‘g\iohd d (§ ctu) - () f oo dx
to the correspon< 3“@f &) g -H)f‘m('i) 'f,('x)
; O > (f )=
mples: [/ dx .
xa N+ te rq{_‘o
(x°d s [Xdx= X—+¢ Taximg iN <) L,
i' X ax fPchyt n+! _ ﬁ"")jf (x)- § 0 d =«
5 4) & A d (I. (':v(.))d”( (
= p = 4+ C = p,8 4+ C = .'— p. 4 +C j CR " /
—é_';"" < g n+'(7() -(f‘\"") SS- (i)'}fx)dx
2 L_d% r n ") g )
’ IJ’F _%_ "}’:.'” 1./‘- N j 5 (%) F (x)diﬁ' -'"',."_:—"—"-(' (dtf
' dx = S y & Glx = X ¥Cz —-—"'""+C' VQC' LS&[;L\J"-
= 5 )Z/,_ -'£+' A Hemnce Pro = F()+¢)
. -2 4c rove that
J—)'E' d S g_’()() d-i- \ﬁg
3. § — " by dx T
2%+3) Jeammprdn that
- L ax+b) L. of - we KNV
= I (1x+3) dx; - | * Pro \ .f’(:l)
L x+3) k. =l — 4+ ¢ = £(2)
~ .-i- - Lf"" 6(1:*3) T k'ng .mtejratlon
akl ' ’
()
=, SCoSz_'x.daL 5(050)(.(!7( S ok Un{-(“]d"“: S %{;)c\i
I 22 +c e bl o {0 g
- - \n{-md = S'}""‘",}_') *
g t1ioN)
N 3xdx mnaxdx / ( 8y Jegam
5. fS‘ o fb ° - (1 X dx= I § (%) 4 ( f§endu=Foore)
_ —CoS + C : —cosax (K)
‘——_g‘— a { Hence PrOVO.d
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Examples » Evaluate

0 S(-g.-{-l)(x-S) d

|

o

%t j}"(x)i.?x)clx
- (—L-‘) +C ntl
P Y+ = S
/A (X)) 3 C
(% LI
Lo (2 +C
& = 3
/1- 3/ %%

I +Jz dx,__g

Y y,
L
OL-!- l) + K e
—s, 3,
% %
3/ 3/1.

V1) S_sm-x.a- 0S5’ % 4,
(oS"‘LSfﬂL

W
X A C £ob SN Cos X
x_ =9

11a K

1. COSLK
14+ CodSLK L

; S J A'JL 1 %
ZLCoS % = 2,(_:-5}7(-

L
.-; j' cec x.dx=tanx+c

K Q #
L r;_;l (@:gﬁ\erC‘se 3.2
-.2- -H"“jli <; . L] s
y 0’»/\3«} Evaluvate the f-ollomnna mdeflntte
(£ di;,%’@b%“ . integrals
foo o _ . |
,rh.éﬁc-\-'“ (1) 5(31 -1 x t+1)ax
<O)
\ A\S ’ , L
dm@}“ Solution:= f(zx -ax+ndx
_,.A.yw B 3J'7LLC!"‘L -J-)-X dx + f;dx )
L 3
..-l——d'x. ;3.£_2.£+x+c _.:-,c_‘x.-!-x-!-c
Ix+l 7%

% t

—_‘_———_-'—'

24+ 1 —%

L B
(x-H) + () dx .

3 3

i 2)d

i) j(fi +ﬁ) x |

Solutioni [(Reg)dn (79

| =jﬁdi+j:;:;:di=jxlidx+51ﬁdx

Al -y, 4+ S s
=X o+ X +c = X 4 _);L_, + C
At "L 4y 3, 4
). L, '2..?,
- .‘g-)(_"'f')_)("-l‘ C = }_—Z,;_x_"-rz__r{(-}-‘_

(iil) _(x(f{c +1)dx (k7o)

. »t! +
:{x/;,dx'}'gxo,X: L_,,._E_.}L
S/ x’“ .‘53_-;/! ;_
e wh R P )
5-/2_ 5 >
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(V) f(z.-u- 3)136-& . Lix) J (Js —!)‘ae , (679
om- |Laxt+3) d% | ' Je e
- Lo "'3) - LOX ” (x)dx. N &
e VR [ (B 0 -2@) g
\ p Ry | A
* ”gfv "??T:C' J (6 +|J_é?_fé' J 5(6 + . 1*’5)46
’ i A = - 6= —_— T T —
_ ::. (E‘%/?')’ te e _i..’:.(zx+3) +C __fe__) | G jé‘} =z
-/ 4 <
S ._.-.-j(Jé-r 6%-2)de= [d6 +[6'd6-2fdS
= S 0x+3) *€ erl ok i
g ] = 0
v (1) dx , (x>0 = 6 _ 4 __0%____ 20 +c _:_5__.,% _28+¢
L >y L

Solution:- { (/% +1dx s Tk

= jeey FO) 250 )dx %
r,()dz.-gxdujdmzjx A y

= f(x+r T2 2 (mj(l-ﬁ dx, (x7°©)

* . KT 2L "3’&-!-(. = 11--1-1*'-‘3"7‘%'”' -—’-f:;’— | -

- — -7 Y 3 o

+ e ) §olutions- | C f)dx bl

o J(fx - 5 )4 . (% > _ j(u)‘-r(J'i)"-z_m(J‘i))o;x_

Solvtion:- S(‘r’“_;a) o I* 7 L. 35-_-7:_{25)41

R e N RN CE ST P Car e

- x —- A0 -5 ’

_ S( e _}i -2) 3% = Sxdx-i- S.!idx 1 {dx ¥ 3 (%b_,_ ;‘-—z)di': < dxn +Ix dx-zfdx
1 _ + C {\,? : -4 4 aad % %

= 2‘.—;'\' N -2 3\'\'”"3 7_4- + X‘- -2LX1C= P& + X -2X +C

i 3t A
v {2
Sajutior:- j 2=

...S 3X_ 4+ =

e x
v %
:5(51 + 2 2
At ! =3 X 4+ 2 X e X
= 3. ?5__}:_:,,1. ‘2_._7?;-_,:|+C ?{-t' _'_i+ N, ) o .
5 INg - J( &5+ )an - (€ +ndx
=3-.1.-3-x:"+'2_-.?-'\-7t+f'-=21"+hﬁ T < = =
(.8 - e X+ C
(vii1) S {_5__(_3_’_3_'2_&3 (Y vo) = Se dx+ fdx = € +
. +1) 2 Evalvate
Solytion:- If_}j_-(_g__'_ 4 Q A X+ Q 70)
4+Ddy = (( 3t1)d : ——— \ x+b>e
=jE/J(;fJ5 dj J(J'ﬂ')j e in?E+Jx+b
o, L T =
(G R pY | Selbioni | SRR
! i Yy _ +b
Y A IR 4 d % X QE_,_}_——
= §(9 3 )Aj"“dj:“,j 'jmb Tra- 1P
. *! "4 RN =
=3+ 3+ ::)---r:-?—--rc. = AR - I "“’Jclx
'-';#' :;:’ T I ( (J3ra) - {x+b) )\v,_( “3_)
3 A & l") -_-..-J iy B ¥y
] %‘3/’-4' 7_j-f(. ﬁf((% d"x. (-——ET/
¥, - v Y
_zYy + 2JYy +C - .L-[S(i.ra) dx-I("‘*b)Cl*)
-3 a-b
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{S(x-p- q) dx - j(x+b) A-n.} =Iétd7f.'\' Jet‘::lx.+3ja(t+ SJQXA,L

a—b % . 1x x
- _“ua) f'x'*b)}-l-c =_e_;..+s£.+3x+3e+c-
a- 3 -
\ i (-x-o-Q) - = (a+h) }-rc. - 5
= — L 3 3 i
a-b . v Js{h (a+b)xdx
);'_ /l...
e L {(u-l—Q) ~ (x+b) } +c so‘dthﬁ‘:'Isi’n(a+b)X6(x
3 (a-b) :
5 __ coes(a+h)x « {sinaxdx
iy | Lo dw - —— tC D-wsax
v+ T . a + =

Solution:- | == dx

o;+x. | (vibjm dx , (1—ces1x’S o)
= - ’l'——'""""' .
S \ ) 8 |+ "‘x‘_ solg‘tfohfﬂ' JJ:-—CoSZ.x d x

- 2

l-l-)'L
cllﬂ-)-j-l—-"‘:lx- * - .o Sfﬂﬁ.: /l-CQSG
N S' 1+ o L :jmd" = -

-1 2 :J.)(‘:'TG';!J("‘C. p 12: y —Cco0SC
_ —% 4 LTanx+c ! -_-ESS"ﬁxd"L -'Snz_a i )
d % o> L5IN T = | 3
(i) a2 (x>0, ayo) - _cos) +¢ Ay o 1-e033
S.Jx-!-a"'-ri i - 25in 0 = |
. y _ _fscosx +C
Soluhon.- S dx .
Jxra+dx | (w'l")j( ln) . = dx
» A% ryrais %
heatix  HETm ) e
K e lnx) (f{-;n-}(‘!]dﬂ‘. Pt W
= IL x+a — 4% )di____J’((x-rq)-x_ 2 "\ ( + C e
] L AC) 2
(fxva)- (W) X+ 0. _;<--\_;5J

\
v

' , BN : -
= L J((x-a-a)&- I'L)difi—{J(x “’@jj%cf/;-jxdx} ('”.[S'ﬁ <7

N Sslvtion:- Jsin e dx

% 3 ~
l a y = ‘NN - .0 1-CeSO
- .—-{ (x"- ) — y, & ‘ﬁ _ J | — COS 2% cl‘x_ .2 Sln-i':

,, L
a %, %) % % b ositO . 1—cosO
: E = (y__,.q)/‘-_. L?jfc = 22 (x+q) - X [+ ) =
a3 > 3a L fm cosamIdx e gides ocennd
p =
3
W) [ (a- 2% dx ._-._:i.{ (dw—§ c¢51xd'7(}
Tak X2 - X N 2%
saluhw-—- Jca-w dx N -~ R Al
dx
-L | (a- zx *(-2) ‘ . Rex¢ E
J %+ J(.;.(.,f)) {(-x)dx. U‘,J , COSX.A ’ ( 2 2
-3 a-2X)
T+| fH' 1+~ CoSK
'
s.,l- 5‘4_ l
= FJZ-_ ('_f‘__’__z:}—-)-«f- C = ""Lx"; (G-—ZZ) t+ C = = dx v+ ¢c0$ 0. - ,|+¢'o$6
¥ 2 5 2.CeS = 2 <
L ¢ z.:)%-rc. LL J """“';'?"" s
* 3 =TS €€ 3 '*'ZCu‘:".f-:H-Cﬂsa
»
v (|+S) d'l- = e “:aﬂ% 4+ C < _!_x_":'-_{:an"..t__;g
2 2 9 1
X i
. re ) %
50|ut'on:'j (""'—T- o = tan % + ¢
T (a+b) 3
.___.:S 1+ e +3e + 3e _q+b43ab-&3ab
——
) e (|+e)
..J’( L “ + 38, 32 )Ax - w+( )+3cne+3w(c
c = 1+ 43 43
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i) [ axrb g Integration by method

ax +2bxtc ) .
Selvtior:- )’_qz_t-‘-'i- dx of substntutlon
s FLoXHC <orne bimes it is pessible to Cor'\\lfr't
( ‘ ; dard form by a
R 7—“"'—"'“9 dx (x) ar :ntejrql inb stanr
- m %;;dx suitable c,hanje_ of a variable. This 's
L rcltc A \fexl# € called subsbitubaon methed.
= -;-: ‘leI. +lb~1 l:"c') qu'lUQte JS’CX)C!'L bj me'_—hod Qf
(¢ (3w Sin 2% d% wobstitobion. Let %= #lb) +dx=$lidt
xil) ° '
( thl‘\:-j C°5315i”7""'1’° se [Foxrdx = [fepeer) Ptrdt dt
s’h’ E ]ei Evaluatej = ,(at+b>0)
\ S)__cos.?n'. sin2xd % xamP ¢ Jt 2 Jat+b
e ' o — ) 5 ’ a
> : _ sin(e+* ) - sini E) Salutldﬂ." J m

. {{sinsxdx - {sinxd=)
2
o (.. coSS% (_—cosl)) + <
p S
. (..1_ Cos 5% +C°$*) 5
p &
, -L (35X —cosx) e S
L 5 r_(\/\'\:}’ufj
B
(,giii] C_g_S_El-_'.‘_‘_dx_ , ( \+Coszx¢0}a;’“}£9
V4 CoS1X D\
) O
Sﬂldf'l'on:-' j Ef.f_z;x——-— dx_ C&\(/\EJ
\+ CoSK AR
A{“‘N |
= 5 (\ "'-—-1-'—'—"' r.:ll l-|>6511 coS1x —\
14 CoSLN cos 1wk +}
———
-2

=S|dt—2 L —— dx

1+ CoS1XL 1
=1+ C052Re2C0S X

{
x‘ — 1 S _____._.———Jx ( l—(ﬂSl!:—')—S;ﬂLx

1\
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‘ % W % W
Exampled. f et dx, (x7e) R T K LT S S
. 3 ke ;'-5_" 2
tor [ cobd - —= dx - “ Lt +c
SOlUt,a” jc Ix .r)lf-l —L-S- . 3, il ‘ LA + C
pot Y= 2> = x"—._,z, = %’.Slﬁhx-%s'nx
- chx.k') -dR = i—i’uax_-: d=z Examﬂe? Evawate 5.]\4-5110‘:( d %
1 _du= 242 i
- SRt TR JE TR
jc bz (2dz) = Lj ot zdzs 50ldtl0n'-medt
- o (ﬁtxdl - - 5 o
. . _ X 1— SN )(Clnd 3
-y InlsinzltcC InIsin®1+ L - j mx I_:;::dx( —— )

= }_|n\5i”ﬁ]+c

. J l-"".Si"""b’c do = J CoS5 X dx fn‘é_:'.__-
Examples. E valvate meosecxd-x. - .._—:-;—:: J/T;:x = Jisimx
d;) 5 SeCY_d'l. Put I-SiNX = t - d(‘__ SiNX )= Cll'.'
Solutiom- ci) fCOSec % dx% - - cosxcl'irdl' - (05% dzf;:'clt
(LI -V _ .
- fesscnCeseanabdy, (LR )| f 22 - f TS T
cosec k. - Cot X cosecy—cob X ,,t v J N
| : ' > +C=-2 1 =S1n&
= [ (cosed x- cosecncot xJ 4 e :E___,+ ¢ = -1t
CoSGC'X-COt'OL < . d (!70)
Find | —»°
put cosecxn-— cot X = t EXQ@P’? 8' j % (In12)
-+ d{castet- cot ) =d+1 dx = dt {?ﬂg !fan:' J._é-}—-—-—a
e (..usecxcot*-(""‘sec ’0) :’ o/g\i\% . x (In2x)
- coSGCL?L" cesecX Cot K= t /QL(@\ | = S (|n2‘-x_) . _‘_-)_cclx
AL |
” S dt_ . InlItl +C=l”lcf{5\?§}{/&ah“cr ot \nlx= t 4. dt
(ii)jsecx.dm \Eﬁxﬁ | -\ P Zdt
= w 3 (b"‘"“ﬂ and "':"'”9) 1: ;;”‘ te = toyes 5w *©
secx + tan % J (secx + tanx ) - S{ Jt = = ey
- J’ (se %+ seextann) g, i +
2 (InX) 2
secx + tanx _ X, dx (ayo,a#!)
t mple 9. Fine -
Put secr+tanxt= Exa P . 3
+ dsecxtana) <&t Qolution:~ Ja *ox N
z ot
> Lsecx.tan‘x-l- Sec‘l)d""-"' at oot < = t = 1 xd %=
c t
= 5 cl:. _Inltl+C= In [secx+ tanxl + > xdw= _'_ict . Sq"d:
‘ : 1 (0 8 = QL
4. "Evalvate {cosx Jsinx dx (bgp - L& +C o L.
& = - o_
Exa".’rle ,3 ) (sinx>o) IS o 2 lno \n Q&
Solvtlon:-Jcosx sint dx N S +
)} - "9__' P2 NnQ
@ J CO;’L SINX COS)LA"( .+ co$O+ 51N ."‘e
= ..ycb;3="'5'n
cj(\-—SiP‘n-K)JSin’- cosxd X 1t
Pot  sinn = t = d(sinx)=
dt

2 -__ - {'/tcll'
-0 et
- [(E- )t f(t-t )dt

Please visit for more data at: www.pakcity.org



Some useful svbstitutions | Examplel. Evaluate (

suikable substitubien

Expression invelving

e a -
% =
i) J:L- a

P‘,t x. = asSind
( , |_5|n"9 — CﬁSLQ)
PUt x_,:-.CLSece

dz, (aye)

a+xt

Solvtion:- | ' d =

| Na + xt
Pt x=atan@ 2
- d o= ch (tanb) = a Sec 6da

s = - QS€C15d9 aseg&a’t?
() af'+x Put A= Q{:one F;ﬁ' 5 -
(: 1+tan8=5ec 8) at (aianG) Ja Ci1+ tan'd)
b 2
iv) Jx+a (orJx-a) pot Jxra=t(ordxca=t) :_é S‘ sec @ d6 _ S sec 6db
Y4 {sec B Sec®
wv) Jrax-x pot  x-a= asiné
v [oan+ % pot A+a=- asecB = fsec@dé’: IN |sec8+tana@ “L'(I)
E-x_amPle 10. Evaluate —>
| 'L::Otane - tan®=- %
Li)J dw . (-adx<a) . , Q
J—T"’T and 14+tan B = sec @
a— % ‘ 1 ) :
: [P —_— A L) —
Solvtlom j = - |+ ('o_.) = sec O
=)- = x" = a‘--\“‘ 7(1-
Put %= asiné for F§f<6<£>_ sec® v 't at at
dx = a ces8ob 16 - S$5€c6 = Jariyx*
d8 S co0s6 a
= CchSG — a1 Jatzr L. X | + G
= S\-—-l;__"""-—"":_’_;),_ - o> Sin 50(!,?:%@ = Ir\\ _q-__a___..-l- a_‘
a?'— LaSIn ¢ x\“j’/ ;
' AN\ & Y g -
a cosS & a6 oL cos6 dé O/B \}P In ‘ Jg_z_’_‘__t_}_, + C, -.-:‘f"‘l“q:m-lr:»:’L +Y|-Ina+¢
= —_— * T Y/ e o
S a:-(' -Sil";a) a. /casa.e ,:E:gi// 1 I m—’(l +C oo = c,_\na..
_( <038 Jdo - (1de- 6 ¥~ gvalvate { E=— (x 7o)
i S coS 6 S (“\\@\E/ Ex'amP'e 2. jm
asind
-1 o Af\ -1 to 3 d
= Simn = tTC sy XL =SINO =P Sin %0 o‘u 1M | ———
SV 219 ) JJ‘EIT?_ .
i Y
c")j dx., (x>0 or x<-2a) = S/= S____.-—-
A= a | Jm J(v.-l-l)"—(l)"
! K
SO|Ut'onﬂ' j _ Ldﬂ. ’ Put 7(4__‘ 1- Sece (o(e <.i-)
X dx-a Y g sec6 tan0d 6 )
L = O.SQCQ r O<Q<'£ 7 O P {',Oﬂg o
Pu dx = asecé tandds %(9( ) ! _ M_____ -~ gff_c’_’___,__——
=5 xsegtan8d8 g gfee-1 tart 6
o ecQ)L-'aL 8tamb ), _ 9d @8
(#5#€6) J(a s _ S SecOtIMT46 = | sec
tané 4O - tans
o
__E_‘?_fi—-—-#dg: MG _ |n|(1+l)+m‘+c' Tanfé-.-.-Ser:G"'

=
- (x+1) ="

tand= 3 t1e+!-)

4 tanb= J3vr 2%
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- x-4(starn %)+ ¢

=)
= «- 2tan ?E‘--f-c_

QL" j x'lnx I

Exercise 3.3

Evalvate the fsllowing inteqrals:

Qi J - L%

-~ _,———m . topmr [ ——d
SO,Ufldn- I T d"- S(q-x) (—21)dx so'ut‘an'- x|nx v ) .
% % N %

A-‘X. =Cl‘t

(¢ +2bxtc)

Solution:- [ Xt=— b dx
Qt.+sz+c)

f(-x.-r-lbx-f-q C1+b) o
j (o + bt c) (1%+2b) d

put )L+2-b7(+C = t
-P()..‘>L+ lb)dx = dEI

¥ +i
/1_ 2
=JfS€ dt = L.t + C
:’L 2- -—;:+I
3 -{:--rc :-LKEJ‘E_-I-C.
L Y Z )
T
= ¥+ 1Lbx+c + C

p
Q7 sec * 4.
’ Lanx

&

_.?_C_'_Q__’f_dx = g({arﬂ() (secx)dxn

Solution: S —

+ d(tanx)-= dt

Put taﬂﬁlf:t

- S2C ‘)Ld'x.:: dt Y

* o t 4e= 2dt+c
=J{l/dt" _;gl__'_*__;.l.c-; -};;-'-C Z.

Qs
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2. -
- Q. Q. 2LSinBcCosE :
that "3 EY g e v¥ma
Qs (3 one” et a-)t¢ - = . =25in6 a0
_ P & N DT
J"?—T b =-9_.18+ % SINBJi-sin'6+C > 60506
x-Q o ¢ - = 1-5/n6
oni- | ——— s

{ sec’e

1 _do = ICoSBJe « SINO+C
Sec O

. v tamnB =X H‘l-"i'&
J_"":_"-"—"'c - tan8 = X
L

' ("JPJ = (ane) +(P¢"f)
J__.___—- @h i.._.: =+ Hyp = mT Sfr;m fg
£ - -k VT nbe 2%
|\l 2t Vx-a o I =,
o= ,,»& Q
Hence Prova} 10 j(l+)L)Tan 4
t. - s -—'-—————- l cll
(b) Show that Solv l?ﬂ. Tart' % "','x"
( fa—x dx= Lol AL = | Tan'x (+x)dx = S A
, ot Tan'x
Golutioni- [ Ja™-x N ot Tamn=t = d(Tann)=dt
. L\ cgsedg \ cll-:dt
Pt %= asing =+ dx= @ TS | Tarn %) + ¢
AP ,:Sd_:c_,_.. Imltl+e = P
S a aSinGL GCOSade t _
o 1+ % dx
= S p-a Sin6 - a co38d8 Qil. f =%
& l+1dx_
[ JaG-sine) 03699 Golution:- | I/T_:L -
= J6=a | cos ‘ed@ g Jirx , Y% d I__(________W_clf.
i IJ o3 089 1 3-¢c0528 ) Jr—% m J (l-'L)(l'f"-)
_ &' S ( l_—t_fﬁf_.’:ﬁ)de (nse’ — 2 _ J (14 ) 8%
il 2 Ji1-x*- g = mseae
= & g( ' CoSlQ)dG pot %= Sinb =¥ e
— | .
L" a d (H- sinB) cos6db S( v+ Sin€)
- 9__§.d9+ _;:chSZE 8 J _,_________————c‘::'56
p A

| — SI“B

ot g+ aTsin2f Lo i%ﬁae —S(n+b""9)d9
. e+ 2o -
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= (1d6 +(sin6dé = B ~{£68D + ¢

: sin®  3° ces8=J1-5in0
-:::E'ﬂ'-'-'s *COSG:‘:J]-"L
= sl'r;l‘i" ﬁ* .
sind_de
Qizﬂ' J 1405 & g ds
. ¢\ ;
Golubions= J s
pot 039 = t <in6do= dt
o d(cos8) = ‘Ht* B )
s'ir\Baa""""'d o R nsn~= )di
" 4t «-Ton 16 CSL \ 5
- -S Wt . $IN%
) S —-ﬁr 1+ & ,L....d'x.ﬂTﬂ;l’i‘f"- , Cﬂsi( lﬂ. )dl
- 8)+C .:J”f 1N $in %
“'rosB)T |
1 (¢ — (I anX)di _ Jcot-&.ln(smﬂcf:r.
_5,3_".--—::11 — N
Qi?"s ot o d t Insinx=
. ; cobxdx  Pul NS =
tl " ot j ‘C-I."X:-___ dx Jlnsn" _’d(fnS"n’() =dt
Jolvbior ook £ d1) = dt
' asint fobec o Llonded
1 g & t w=0 | ' in
X / Cl'!o PU . < ne) | dz ] d’:
S 5 L)L ‘l(")-adt l |9_:‘_'.'.’.§JL<C5\C *-a?f-fnﬁnx
pA

s 848 J 03l _d6é so by ) ot
J 056 _!_|n|-,f+7_x-l-¢|| J_ilaﬂ 5 +
.

i
. x+3c4Sné QiB. B t,’ PQ : -ﬂ:éo
' (223 See
4 7_{_%'?.951}79# Sm(%“)‘a | e 3

L3
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= |n | cosec (x+_;.’.')_c¢,t(x+’§r)( e

SO'Ut;Oﬁ:-j[c.as(ﬁ—}i. }x(l—'_-_;—l)dx Inte er‘atgon bﬂ Parts
ot e-%=t =& Hox -t te know that for kwe funckions § and 9
7 DRl T ’ )
- L e - L )= £ 9x) + §00 OO
& d( n - 3_3).-”:“: +(3* .-i-)d;-dtdt dx(}m)j ) i ’
‘ =5 - - ‘) = & X)) - f£Cx) 9 x
"’(,’_‘Lj—-;" "'«-,-_-)‘slvt--f‘-'Jt i ;_(.5-,_ 1) d - §(0)9(%) = dx(fwﬂ‘ 1) - fong e

_ .LS‘ costdt = 2 (...5u'r1t )+ C

- . 2db
= S cosh- 2 + e 85 -’-‘i-_

_ s (Ix-%)tc
x* > dx

Qa0- § ==
So‘uﬂa a 5

X+ L

xX+3

d x

o Jo d
Salutiorms— | e
- | S |
SINX + CoSK e )
o JiSmx-!;ﬁcnSx
de =SnE -1l
_________,_——-—————""_' N2 =
=g i K x 3 | Ji
Sime Sin 7 + €% g wsK o
4 -~ Jo
_ j ____I___—,__—-——d'x. . CoS(w—P)
- —
coS(* -a')

- sec(x-%) L
= lnlseccx'%)'l'tan

022.

(x-F)| +¢

_‘__;d,‘if—-—*—'—-
2 sinx +43 cosS%
2 Y

: J3
S dL S‘ng = __5__
~ COS"LS'nS CB&E-; )
5“"\7(.“53 -+ 3 g __{
d=z
ax
i J n (X+Z)
S 3
. I cosec (x+X)dx
16

= CoSe IOSP*S""“S;"ﬁ

Taking int eqration wr-t %’ wegel
jfnog’(x) dt-.:J[ j';t(f-cmscm)— {’(x;j(n_] dx
- j(i(]—tmgcx;)_ j}?x;jtnclx
If""ﬂi"’d"ﬂ-cx) gex) = [ 9o £tnrdx

°"I;‘(i)j?1)di= f-(ﬁjj’cmdt{éjﬁx: dx ) f oy dac

dn other words,

(I“'f-unc Hnn)( e foncbaon)dx

UNC

This ,q?‘?@\;a"ed "Integrakion by parts”

1. oV . )
|’Seme basic roles for Integration

- (I)thHQJj(]_"'lfunc.JJx-f( fnt!jr'dtcd) .dg'-_ (I“} unc.) dx
- r 4

L)1 By parts’
~ &

] . ‘orn whose
7L(x+3) | Chose the f-unctton as 2. func bon 0S5

integrabionis known or possible.
24§ integration f both given functions
are known but one of the Jiven foncbon

i5 polynomial funckion then chese pelynom-
-ial f-unch'on as ':[_”" {-unc bkon.

fif inf:eg-'ra‘:ion"of. both given funcl:n‘om are
know? but Mo one is Polghami’al f-unc{—-'on

then we ™QYy chese any {-uncHon as ISE
3§ we are given only 1 funclkHom whose
i’ntear'n’ﬁon is unknown or cannot l::e .
easilj f‘ind (E-—e., Si'r-';'x, cog'x,mr‘l, p—
then we take 1 as i'_'"' funcl.—i'or-.

JT.,eh)
“RQeview above rules”

1st Function 2nd Function
g | ® i
S)C COS'X.CI':L > & . coS K
[ sin®dx X SN’
. = (o)
. | [
8 ~
[ & sinxdx . SinxX.
oT SR, Ql
{Inw-Ldn X ln%
-1
(tanxdx tan % 1
{ Jor+ndx o+ {
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———

e

Yov may remember the wor-d "ILAT
T=Tnverse funchions, L= Logarit
A= Algebraic funchions, T=

£ = Exfonen!:ial func Hons.

Exampled., Find [reosxdx
d
50|Uh°”' f‘)( C}SX = Ssinxdx.
= X SINK - jsmx- {dx '="°°5:
. xsin%- (~Co5X) +C Jeosx 2
= % SIMA 4+ CoSn+ C
Examplcz Find jxe
' d
§olvtion:- f"-em %
= X ex—' fe c)dx = ')(Qx-ex .+ C

Examflc 3. Evalvate fx tam xd=
Selvtion:- f'x.tan’ xd %

= EX(SGCI*-de
J;Ser."xdx- (2d =

]
o> -t tonz ®=Sec AR
= tan %= SE’CL?.

o

hmic f-uncbcn!

trigo nometric funchons

=

XIn(X+.’xL+,):|E_ (‘Xt-f'l)t_’_ .

2
AN+ I ) -G+ C
Example§. Evalvate fx- -

' 4

-a-j’-x_eaxd
T I

Example7 Find Ie. cosbr dx

-1

° - d"L
N jsccxd‘! so'ut oM. .-Ije Co;bx
JX. SQILC'R.O'I- ?___L "&Gﬂl"‘ \f;
I . Iﬂ) b"‘- fe (—~sinbx-b)d=%
- x.tanx-j(:anx(l)di"' x o8 w\
= % banx+ Inlcese| - X +c = -lnlﬁnﬁlﬂ - - S?. s'i’
or = Inlsecxl+c <t o I
EXQMP’e‘f Evaluate (x° [n\ﬁt Q&:u’ _e wln. _.2_[ bx je" (Cosbx-b)dx]
Q
n d‘:f.
SO'U‘bon' Sl s )L QW T = e C-bSl:m. b e Stnbx- b- je ces bxdx
é a q
- |[n% .?.E- - {—-"‘ N o.
6 6 > )l‘l - """?'("f'* - +1-e CQSL:'J- b e sinbx- .?:I + Ci
= X lnx - L (2dn= T Int - £ g a o a”
¢ 4 ; 4
_ lélﬁ?t _ —__)(.__ + C = I + _.: I = 1COSLX+ _l?_gxs'nbx + <,
N 36E \vate “f"'("-"‘ 2 "X > oa
Examples. = | T(d) - € (ceskx bSinbr) 4 <
(n+L ot +1 )'i"l7L a* a"
t;ﬂﬁ:’ & * IL Lk .
50'” L , ! I(a-l- by - 2 /acesbx+bSinbx % €
ol.lnéc-l— ('f-“)‘) d= a" ) < "——:'_—") |
:-ln('l"'ﬁ)'x— jﬂ.;;- ,L @
W o— .-—-('K--J-('x'”) }Az - I _EZ-& (QCQSBX-’- LSJH bx 5 QLL,
_ -x+J—;-—f—) 7""5 d A€ \ T To”™T donb )
lﬂ( x*r’ | . L )_+LL
dx a_+L ,dF' a
+J"‘"'")__ f ( 2_ _ Gl1. L
- In (% -,U-Jx‘ﬂ o I = (bsmbx-l-qms x)-l- d L
| -t ...--- L vew QA C
iln (1‘-"'“,’-{::)" S ( 1,‘,_' a+b . C N N
- “ oL Pt o= rCos® , b= rsind a+b
v — s
- ‘)(‘h(%'f'm)'— I ( _ﬂ'f_—_:—___-—-:")di ' -> O.L'!' b" = rch;G {'risfnte .
ﬁ Nt | o= rl(ca5¥e+$|‘nté) =r ()
¢x\n(1+m!—)' ( _T 4% +a+b o r* cos®+SNB6 = L
“r’*-‘;:'; and %.. = ?:566 - tore w=» O =tan -E—
- xln(x+F+r ) -L f(xﬂ)"(ht)dx -
5°1‘._._ e (Sml:rx rsind + rcoss “’5"’() + <
rl-
(S
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@20

1 = e r (CQSL'J(CDSG + S\ﬁb'LSlne) P
f"' Cancop"S'n“‘s‘"F
= _e_i_x' coS ( bx-8)+c = ¢os(=-P)
r
Qs
T = e f.oS(b'#—e)""-
Ja+u
Thos
axX ] b
Sé"cb:’bxd’,. - e CoS(bﬁt—- tan -a-)-l- C
a-+bt
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Soluhm'- 1= [sin'xdx

( Sln)( Sir Xd?(

1
. Sinxtcosx=]
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Examplc {1. show that
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- ned. Ny ((x L —_dx
the functiens are define = xTan L+ %t
-\
. : nx -\ _ % _d=x
Qi (') j)tslnx.d?t = 1To 1$ \ 4 xl , . Ifl(_ljdt
. ' =\ L n 1+ | e )
& - %Slhxdx -~ }{,Tﬂn W= N {.(-g)
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Evaluate the fellowing inteqral.
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1 c?;- ax Solut,on,-— 5 e [-Sth'&-h?.Cn Jd
= xe _ 2 |n¢ d')‘- I
as Q%
- -13-201_ _1:_{.7(9__#5?___(!)&7‘] z.x[lc‘os.x+df(os7t]di
T Q a O- = g e dxn
ax
(s} 8
- -;C'eai 2 xe <+ P2 SQ d %
= - = o:_
Q. a ar
QR 2- e
-'=7<-Lecm...3:_..‘>te- +'ai"-""" T "y
o- o XE dx
arx 5
- Q% ax_f_;,e t+ C Q+‘7L)
- 'J’-"Q, _,_._?:_-‘)C‘-’- 3 e =!
oL o
he following integrals.
5'. Evalvate the f 9 e o 1dx

£ J e ( = +1nx) dx

Solution:= & (5 tinx)dx

L | (=3 -:_;-i)]d)t
= Se (lnx+——)dx Ix N
4x) =(-00+2)
= Se‘i( lInat + (Imt))dx. ) = dx( +2) : _?___'___L
> lnx-l-c _‘_5'_1 e (1+%)
1+X

(V“) géx(CoS‘X—SEnx)d‘X_

so'u‘t‘tah:-’ 50'01';6":- S_x ( CeSA-SiNA) dx
= (e (sinxt osn)dn
- ” 4 5 'x(ﬁs.nx_—r—rCasx) d =%
K
:S (Sln J~ (-i)x((_ )anx-f-(:osx)d:t
— e'x i t¢C 5 Y 4/ é:x(qu““,,)dx
(“')S "-].Q Seé'x«k .)dx. e ' f = e"""f-m)+c
< X -t k(""')s mTaﬂ ﬂ.o‘i
&
50|0tl0n-" Se ‘.0 s x+1~r——_ to(\—tx ) mtan %
a.lse e 50"’ 1ON .~ J_e;__-_;___dm
= e C X ., \+ %
( Seu"(amer{f*’)d*"e F(XH-C) :5é“tan1: ' dx
CoS N 1+ at = d (tan 1)
S0 0
e 3N S - CoS™% +
50lut|0h- S (l{%}x_—-)dx — Sgtclt = %_...f.c_ = gtonv-_'_c_
I/ 3N CaS™ dx "m
= S € m SINAK 5\“*)
= 31 (...--—-—- — COSQCXCotI)dl
S\ A

= 5 - (3emeen- cosecnCatx)dx

_ 5 éx[augecx +(-cosecxcnt-x)]d1
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(\A) LA d-y_ ' (,(T) j (l-— SlﬁX.)e’(dl

| — SNk y CDS(_-E--B)’-'SinB | — (oS
SD'UE::"-" d l So,uffon.'.-' j( — SN X ) éd:’.
- S |-C..5(£-1) . lx o
- e-)_S'ir}.Q- _ ex(l— LSII’)TCOS.E)
L% dw = |- CeSO= L — :
- ______—_————" . x
- ; LSin —
S Q_Sll'%-(_-g""') 2
— . <in18=2Sin® (_osﬂ)
. 8 cosb

ial functions

re two Pelymom

: p 8
N rQHona' f?’QChOﬁE(__)— Can

9§ Pe), Q)4
Q)

and QOx)(#°) d L
: . ; dratic
be factorlzecl i ko limeéar an ot'}oam‘

the ro
: ‘Lle actors, then .
(lrred:‘_ﬁb ')sfwr;tteh as a Sum c-.f. samfler
{-ur'ic onN | coch OJC hich can

z ornal functions,
A | ::?ntesrtted by me thods ﬂ‘“adﬂ Rapuat»
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| U dis
< Sexﬁf-()t) +,£’(x)]dx.) Here e v Partfﬁl fmcl:-i'on and

LT R 2+x

lhree c¢ases of ‘
'Lhen aPPlj iﬂt%fﬂboh.

Case # 1

- e fentc

noN - rePea{ed

%) £ 8 _
linear f-ag’col"s. o b P - =

(x*n)(i-fb) x1a w+b
ol :}iﬁ—-—""_— = ————A "'-""'"B T T
(2#1)(,(_3-”«-!4) 2-2 r=3 «u-=Y
ete
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=3 in ¢

Emmples Of' case I Put 1m-3=0 =» X =2

-3 +6= ACo) +B( L -2)
-%x+ 6 dy (xy2) i T
alvate
Exaﬁ"P'e {.Ev S 2o =T+ 6 - -3+12 _g( 3-4) = 9= BN ->[@=-9
o p <
Soluflom-’J -xFe Jdx . . o
50 % -
Lu_"_'?'x <+ 6 ____.3) | -—;—;-;._ 3 % = 3
G LR -'hl-P 4 (2 (2%
Let__.:_?_'__i_— = _..A_-— +...B_.——5;'J -—l'L L‘-g-S'A'f'G Now 5 4 : d
‘*’ by (n-1) Ca% -3), Wwe Jeb 7 cx-‘-l-)(lﬂ-%) o L‘f l__dx -9 (2 __d=
= I’Ld"" jld* ) %A 2 Jixn-3

w46 = A(x-3)+8 (%—=1) — C)

~ . -il lax-3|+ €
in o = * _ 4l e -2l M2
P\Jt N—-L =6 - =21 M D T > +
2.0
oot = Aalra-3) 4 BCO) £ xcam le 3. Evaluate b j’ i
4 - A (A=Y F T )
w<a)
Pt ax-3=0 = x=3 in ¢ ils jo}_x dn , (
. la
T ) / d , (X>a)
+ a6 =Rl 2 B(S ¥ Solution:~ “’fo-al L
. m—— p &
- -3+ _ B(B"L’) = 4 9= -8B -' Let ). O A N 8 . X —a
- g - Qa - + O = (z-a)(X+a)
so ¢y wp —Xt+ & 4 _ 9 (x-a)(-x—f-a) x - ,_.
¢ — —
(%-2) (2x-3)  »x—t R bj\ (x—a)(x+a), we ge

’ [ 1
s I-__E_i_é———di::hj 31-95113/&\@ p,_,t .‘_q-o-)-':t,-.:ﬂl'nt'.)

ACa+a)t B(0) = 26=2d4A

A
m
) !
————_- = -
(1-—0-)(.x+0) Kl AED
+ »®. =iy "—"'"""' Aif-'-' S ¥
s [ 2=t (%-(%+Q) -9 e
22> -1t o8 _ lnlx-al-Inlz+al +<
" \ =
. : x—2 C
_zvt,_“'-f: ¢ = 0|l
s AT T
L.——’:“____. tll) j _2:_9-—;‘—&1
{ — % a_l'-—-ﬁ . z
zx."-'a-f-t-ll’%h:—-ﬂx-—\ + £  )dn Let 284 A+ =~ = (a-%)(a+2)
J - Tat 6 v Tt (a—x)(a.-t-i) @-%)  ***
' by (a-%) @+ %), WE Jes
NoW & s -TAt o 7 B(a-%*) -
-+ G _ A + ....-—--'"""’"" = (A~ 2)(13"3) A (Q-}-X}
-z — = 2Q = a. "N Ln
(x-21)an =3) XL Bl pot a—x=0 T *7
t
‘%’ bj (x-l)(?-"l"’b)' we je e - 20 = 2aA ”_
ey

S R-3) ¢ p(x—1) —

- -+ 6= A ( Put 0o+ = ©

9 im (D)

put Z-2=0 = X= W 20=
o -2+ 6= A(202)-3)+ B (o) -+ [(B=1] |
*qﬂﬂ(')* So 2 s — Y
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iy 2o _dn = ! - da. + ! c‘l : e 5. EVG'UQtQ Ie}(‘x:“f‘l)
J(Q-x)(a-rﬂ g a-—% a—+ % | EKGMP' s Jdx
) “© i
- - _:_!—-—-—dx"' Clx ;an:- e - » +! dx
a-* { . 50'0{' S (e+1)?
= - I la-%) ¥ lnla+xl + C I
I \O.-t-'*- ] + C | )2_'+|+2.1L / -x;-l-l '-‘Qlfl)t
) | __:" t' +_2."K. - x"-}f*lx
S L R
Case # 2- repeated ; -
n-.
- When Q () contains N P -jex(t - 2-*--—..)41
) B C = JQng_ -}_ég _?_‘:..-—-—td"’(. et
€3, P . A+ =—+ —, (x+1)
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2% A__ & B __ 4+ & ete r 4 - :__f‘____.. + —
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- =]
d (170 put + |l= 0 W» A=
val Ote -——"'""" v —
EZOMP‘CQ Evalu (x-l) (x+1) | ALD) .8 = ==
o -I|=
E -?'K.-" "
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SD’U*MH. 'SL'R"‘) (‘A-fl) -Fl"ﬁm d> o W= A2+
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—_— T S e ‘ L ( 2—
(x-1) ey % (-1 o ,,;:-d'x SUH-I)
& _
1= A(R-DEAD+ B (x+1) t |
N U ___--L'J(-l-l)

‘v
= —1Q)-1= ALO)('*“)* B('+l)+£w

6

"
M
A
3

N
1) (®)
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.. LS af e
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N a + B+ B Kt C2EX
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Eauabnyg Coeff'lc,.ent oL A ""'H x
v > A+C=©° = ex+te et + C =§_(__2‘;J_).+L
o e & ol e

- 222 Case # 3

-re pea ted

. _ 2 +3
So g _-_ll_;—-—— d« = f":—d" L;:::)_{ *L +I Wheﬁ Qb") COntains nNnonN-
(r=1) (x41) " rredu cible quadrakic factors.
o

= L Inlx~lt 3[(1-'3:1’:( Hinber €3, pen) £ Gate
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d (x) -
tion:- — 9 L. L. l‘ . by e db
50'0 lonr .x%...l QL-I)(;L-}H- M) Pu't &= T deod)
(: (B-¢'= (x -1 +1+20) oy udan dt
" A Bt (dt . E
\ 2 — + L |4 A t3"'" (t") (t-l"‘l“t)
(L 2 ) A= L+
(x-1) L Ht (1) —> | Now
1 Al It "U*’(B"-’-C) | A + Bt+ C
waly = ‘ [ W l
Put w~ =0 i ® =1 iMm O ('E")(‘&L{'{'r') -': - t(:l;;‘t t':’
H((_‘)‘.'H + (I)) & (B(l)-f't) (o) S i-n ({1+l+‘l‘) + (Bt +¢C) ‘ —
w» 1 = o A__:é_ PU{' L-1=0 = t= lind)
i A =¥ -
i - B+ - C - igA‘}t)‘+l+'J _,.(B(l)-}'C)( )

1
from () = 1= Ax +AT.AX+EX

A v
cquaking <o tfficients of o and % . sA +|A°3

fﬁt + B{L_Bt +Ct-C

: L
L - A tB = AtB= O .Fromtl)-b 1= At +‘ﬂ ,t‘- gt
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) =
T"'B 11 A+ R = -i—-}-B:‘O
| Fert , ©O <
forx, o= 'A-B+c o= (3)FC -> L
> 0= 8-

=3 > 3 6 3
8 Y 13-!-') g B3
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Evaluate f dx  *#° | for constant _ W
EKG’"F'CB- X (o0-1) ' XA =) rerm o=3B+D v
Salutl'OHl- " o By GM)-Ciidep (= 3A+2B+C
A (x-1)(n t2+1) e 24 +B . D

Ye A+8 +C-D
- A+€C—-D = Y-8

o —— .ﬁ— o ) + Cx -+ D
x(a—l)(xt-!-:-n) e n-=l

w At |

(v)

= 3 = AGe-1) €t xt) + B0 (1) + (x4 D)(0)a)| BY ¢ —Civ) =+ 0= AT F

— ol .':.'351"0
pot =0 in

» pa+c-3B-D=o0
3 = A(o-:)((°,1+o+,) + 3(6)(o+o+l)+(((o)+b)(b)(o-:)

-+ 3=AENG) = |A="3

(vi)

+ np+c-D= 38
Comparing (v) arnd i 30B= 4-8
put w—1=0 = x=1in & - 4B8=l4 = [B=][ptinav

3=A()(1+141) 4 B(l)(l+|+l)+(((n+b)(l)(0)

3 - 38 -I-

Fram 03

3=A( %X -1) + B +Bx+8 +(Ca+ D% (%=1

T

w o0-=3(l)+0 =»|D=-3

3 : 3_ : DX | Seo
3. Aax-—A+B +Bx +B7 (x L+ B 2x + 6% _ el -2 =3
- g
: X - L x 11 )P+ n+3
Equating coeffrcients of x and % L"t'}\i@lﬁs)
(O)V
O (L 2o + 3
{ - — s
- - R
-+ 0= -3+ 1 +cC = 0=T2TEC //3\ "’ Xt x+1% +3
3 ZHJ ,
N _ 2%, oW+ +
" Hl&/ -H'L"" ! xl'f" -;.(L‘f'li e g
\ o 4+ \ ) X+ 2 )
. #-_— — = E— ——————
« ] -x_z_-f" * L

Sz.x"-f-Gx dz-—-/( y 3 8% +5 d~t _Inu-'l. o

. 4 b 9
S : dz=-3 y_!-dx +f L dx +f 2xt ! dx (u"ﬂ)(_x"’.flxﬂ) x 1! w4l
= 7((':3—!) ] X y B o =+ 34} ) i dx
8
l LIt + 2
SR [ A ¥l U -lnla+2x+3l- d x
_—zlnml +In Cx- )X+ 2+1) e Inl+] ¥ tan X F_—_—(w)‘-r(ﬁ)‘
d = | N+ ¢ ., . L s sTF pib
3 - In[%x] + N (% " )L o (XA e
Jx(x 1) E _ Inlx +il+tan® In | ) L (J: )
Emm le?, Evaluatej L + €x dx -
P L’t-‘.')(xl*'z“*.a) l Ai — J—-—tah :.K_'.. + C-)
‘ 1+ €x d ( g . a o
(3¢ +1) (x +22 +3)
Now
L'KL +6x% _ Ax+ B + Cx +0
—_— %
@J’.H) (1}{-17!43) 2t a2+ 3

LS
- 2% + 6% = (A% +B) (0 +2x43) +(Cx 4 D) (74D

3 L
L
).JL+61 = A:E-!-ZA;-PBA: 4B -rsz +5B+Cx +Cxx+Dn+D

o

Equaking cee ff icients of =’ x,xand canstant
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Exercise 3.9

Evoluate the following integra ls.
Qi 3x+ \ d=
—A—6
: 3N 4= ) dx

Solu{'nom S "

Now’ N 1‘__“ e

nME = = + = € o -dRALR=

Eudlwel) W3 Ll c »(x-3)+2(1-3)

e (n=d)(x+2)

- 3% 4+) = AL(RE+2)+ B(R-3) 3

Pot -2 =0 wb =3 g t.;)

2 30)+l w AGT) +Bl0) = SA=I10 ap{A T2

Put A4+2=0 mp X = =11N W

3=+l = A®) +B(-2=3) = —~5b="— &+ \

- -5B=-5 =

Se 3% o | _ . o
(x=3) Cx42) % -3 -
- j 3%+ dx=-2 dx + S ! =
(x=3)(2+2) A=3 W+ L
_ 3 lmilx=3)+ \mix+2] + C
QZ- chbad. dat, ﬁo/x h
(R +3)Qu-) ol ( j\
: ﬁ\'x o~
$0|Ut 101 i= J sx +8 d= ’”?:“ﬁ/\)f
+3) 2% -0 ; ¢</
Nouv? : (\‘&\aG %
AN
SH+ 9B _ A QK‘&B
(x43) (a—t) B LA

w SA+f= A(2n—-)+ BCA+3) — >
;

put 2x—-1z=0 = ')l..-.-_-_):rh o
+ S(L)+8= A (o) + B( L +3)

+ S+8 - B(E) » 78=21 = [B=3
}

Pot *A+ 3 =08 = A =-3 TR,

&> 5(-3)+8 = A2 -1) +B(o)
_ -7A =& —1=-7A=¥|A=1

-1S5+8
e A +8 _ l A 1
(1*3)()_.: =1) A+3 LA~ |

__ d

- )22 et Ix-rs s 22—

(%¥3) % -1) : 4

- I3 + 2 ) —dax
2 1R~
g S48 Ao intae3l 200 a-i + ¢
(x+3)(22)

x+3n=34

Q'3 j % LR =15

50'0“0”.’.-5 X+ IR~ Bqu

i =15

!
X.l-l-lx -15 / x 4323 =310

L 1
2 + 2x= 13

4
_19
=19 A
s f(1+ % | 4
€ F+IA=-15
= jldx + f =17 d %
+1)‘l (§e)
Now -‘_ +INA - Y
2x—-19 - _A + 8 _,‘;J =‘1+Sﬂ-31"5
(1-3)(“.'.5) x=3 o =S = X(1+95)- -3(®+3)

- '(%.'I'f)(’ 3)
&> yv—19= A(R+S5) + 8(A-3) —> ™

Put X =3=0 o XN=1 In )
o 3—19= A(3+5)+ B(0) < ~16=8A *[A=-1]

Put XA+S5=0 op U =5 IN ab)

w-5-19= A(e) +B(-5-3) = —24= -8B
- [B=3
f.;-’* x— 'Q s -2 + __E__
*iﬂ"'i Q; ;-I- 1%-=)S A-=3 A +£
™os" .
Y)l "'31-3"5’:( = Jld‘t -+ S ,.....-—-cl'! : & -—;-;‘d“-
1 W pan=-¥ -3 ®

— z.\nl-n.—‘sl + 3 lmnrsi?C

X=Q

(n—2) (n=b)
=+ @O-b) %= Alx=b)+ B(x-qa)

(4P

ot %= Q=0 w %=4 In &
= ACQ—b)ﬂ'B(Q'ﬁ-)

* (a-b).b= A(e) 4 B(b— Q)

(ﬁyf()'b = -B(a-A) B=—b
Thos (a—b) % _ o "
(x-2) (2-b) A—Q —b
Lo (a—b)x - dx = f____..-q' dz - S b dx
L (2-2) (x -b) y B - x-b
—aln|t-a]- blx -bl + ¢
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2>
s g — o™ |
ﬂ / __3_’_:'_::———-&7'- & s n -l =
sal ‘on'- 6“‘- L .e Sn‘--.'sn - tl
b= « = A — 6R .
. Now T Gn -3+ 8-t
Now "-"--'61‘-*-'.' ' = .....--—--"'A + ~ -« (2%={) L{ax=1)
3-* __ A _,8 e | —— T L e (an-0)+
(e +)-32) e+l -3 coaw (LRt 12+ (Ln-1) (3x+4) = (ax=1) (3x+L)
L= (Qwm1)(—3N) + B (2x—1)— N
ww 3= = A(—3x1) + B(2A+1) —>w -w |z A(3n0) o
' E anx-1=0 weq i
put 1x 4120 wxtind) b _a(32)
a(ap)et) ¥ 82 =TT R
> 3-(-1) = A(1-3(-1) + BLO) wle i
* =
> 2z WA ﬂ
-r3+_'E,A(\+§.) b .'.Ti._f.-.A(?i-) o
- m
Put 3ntl=o0 =» n="3
-+ | = %] L 1= B(-222)
: aco) +8(20-4)") 3
Put '—3n=0 = 1=32 = A =';— in Wb W=
R
+ 3-1= ACo)+ 8(2¢L) +1) . o -3,
o
= & = e + —_—
tg_g_l ,3(1_-_-3!"_2.) - 8=5B=|B=% S rsn-l L% — | In+ Y
an - ) 3 dn
se 3% = % 4 5:; ~ m N/ yx-\ ) +4
) = 4.
(224D (1=30) it | | 2 lalaamt] - & In]3x+4l + ¢
-rj = —dx - .1/5 1x+'c!1+§_5 l-5"~d1 fﬂ;\?cg““\ = ':','"'h m'
Q=+D(-3%) (8/ . . L oo
16 7 %41 < -3 1-37(6%{” - ¢ 1xt — 3% -2
Arl\M
QN e
= 1L lAl2ax+1] - S lﬁ"?;éﬁ’;.‘.}""- Sa,ytfoni-' L~ 3% 7::"7!.
lo IS 5;:&&’ = 3n -2
'
Qé, j t* _d (x> a)-{\ OV X 2
e % ﬂ&ﬁ‘ X poc 5 3% 2 / 13 = 3% =X =7
{ __’_‘____cl& 22 = 3nt— 2
SOlUt"n'f' j - ol _ " =
N 2 =7
L (.
Now x —a 2
2% A, B c(x-a)asd) gﬂ_-_g_g_;}_'jaaf_ f& + _3<_:_"’___._)alx.
—_ - —+4 L = L -,
(x—-a) (X+0) - X M U g

- 2R = ﬂ(‘x-l-Q)"'E)C"-_q) —

- 2.4 = A (a+Q) + B(0) w )A:}dA

w—"1 A " 8 i -l 4=t
——————————— e —
-p-A ] -2 2o¢ = ax(un-1)¢1{x-1)
v =+q 6 Aw—a iT ) (x-2) Qx+1) ki
Put = -

= (x-2)Q%n+1)

-~ L;’
o> 2(-0)= AC0) + B(—a-2) +-2a=-228 - -7 = AQ2n+1)+B(* 1) —

"

Pul: Y=L =0 =¥ v =3 1N P
= A(zl:)+')+ B(s) =» -5~ SA

*1-1
SP 2-1' — ! — e ) =
L LF *—a 1+q = [A = -] ‘
T Put La+) =0 =& x-=="'-!5_";“ M
! | v =
LA A + dat
- | ——dt = | — ]’ -4
’(-,ﬂ'-d' W — Q2 w4+ Q = A(O) +B(_%_2) - ',z, -B( ...—-/z)
z
I [+ al+ <
= Iniz-cly (2t »-15=—SB*
i —~a)(t4a)+C
- 'n,(:t ’ l So oL ="7 - .__———-—‘ + _3,__.._
In | X—a |+ ¢ L% -3%-2 A 1%+ \
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Thus n-zx—*-"h_g o — dw+3( 31| Pot ®x—3=z=0 = x=3in b
z_--l 2A+) |
Lo - 3%t ar 2(3)-1 = A(3-1) ta) + B(3)Co)+ C(3D(3=1)
L l + _3— I b2 d)‘- =
= _:_‘E. Inlx-2 2 /J aw+) s = C3)Q2) =
v." In1z-2 + S 3 lnlx+tl+ ¢ So x| . "R -% S/t
9 - L% + ! ad
Q J ax — dt e+ (= dn-2 (L—du+Z (L dx
E s
1-|)(1—1)“ 3) { X(:-I)('I.-B') 3 '.( * Ixed €)%=

l
SoluEior:~ SSymErTTE—S L >
In+ 6
N“;,__n.x-r“ _ A & + & Qii JS')&-P- ot
- - - +
(e—)(x=2)(x-3) *2—' % L 1) (2 9? 6
e.(x-o(-x-:)-rcu-a)cw-u SO'UtIOn -j sx +924 dx
.,.3;-11'14-11 =A-2)(x=3)+ ) (-1 (% +3)
put %=1 = 0w x=11in 0 Now &l 4+ 9% 46 . + B4 c
B(o)tl-'-‘»)*“““'") n—! 2+ ax+3d
3( )" )+ ._ﬁ(l-L)(l-B) + (x-1) (x-H)(lx-ﬁ)
T ’ {'u-l)tl-t-l?
N | AN+ 2 E = *@ o 5o FIH6 = A (+N (20 #3) +B( X D(x+9+C o
3 = ‘ >
x= 11N o =0 = A= 1IN
PUt »w - L= 0 =¥ . 2."'1) P\.lt K +6(DJ(1‘-|)’J)+C(‘J (=)
(,_.)(1-3) +¢(32-1¢ ) +6«=ﬂ('+‘)(’““)"3)

5(!)(-') - -1 =- BB

=
-

12 - 24+

)(20’ .,.AC!-')C() -+ (A= 1

: _ ?ﬂ\t/ i_‘,‘:__ O wpr X=— o + CDL0)
Pt =3 =0 = =T <‘:~f <(>\‘/ - 49(-1) +6 —n(o)(1(—|)+3)'*5("'")0( 143)
(Y (=) +72% =
3 (0) +c(3-04352) | S -
*3(})".. R+ = A(3-2)(0) + B( N /(/l‘:\ o< TP a(=2)0) = 2 =-2b
- c(2)(V) =+ 7--/2-_‘;%3,\\; 3
7-36%F " _f-w';j’f’/?@' 3 + | B~
\x ‘Z/l a - i_ in D
S 3,;_1'_.111.-!-“ @kf l Put sy +3 =0 W X = 3
C -3 .3 -3 0)(-24)
(l—l)[x"z)c‘l.—n y: 5(-_3__)+9('%]*6¢A(-%4')(°)+B( % ')(°,+ C( = ')( 1‘:4‘)
b =
- S}xl.- \1-‘)(4'" ;(L:;Jx-igl;:adi 11_5:_ %1 4.6 = C (-_{_)L-.;:
x-1) (2=2) (4=3) Y M - e = IS w(ce3]
| 1= 1]+ N1z =21 #in(x=31+c "f—-}(g" = tlx) =+ <
= 3
10 LK — | dt 5#5’:—*9.‘\4,6 _ L‘ + .__‘____ -!'.;:;—:;
e (x-—l)(_x"‘b) ____———/ —_— -+
" Aot +3)
LA~ d« L < | d+ - d%x_ +3 S‘}___...Ji.
so'utmn"] ¥ (x-1)(2-3) *j5x+9*+ 31‘“&: 2+l & Jntd
-1)(a+3) 3 \nlandHC
Now 1x-! _ A . B L & i _ L=l = ottt £21n
—— = Smgmem— - -
x(%—l)('ﬁ—?’) x x-| x—3 y Qiz L|+ Tx. .
- % ':t-:)
-y LA-1= AL-z-l)(x-B)-tB(l)(‘l 3)+C( ™ 1430)
; u+ 1%
pLt =0 i Qalwbioms | 4r = —dx
] (o-3)+ B(®) (o=3) +Cle)(01) (r+%) (243%) c
oy 200)=—1 =A(°—'l) — Now 4 37% A . B %
A('l)(-B) - " 3 L F —— -t-‘ltl' 2+ 2%
=] = (+%) (1+3) ) A% L+ )
' (1 2) —>
ot x-1=0 4 x =l © o uTa= A(H (3 B(.usﬁ*‘(
” (o)
o 21 = AlD)(1-3) * g()0=3) +'c e T X0, o
il clo
. ®(-2) = 6="% )+ 8 (1.+3("))+
tF o U+ = ALe) 3
- U-7 = (1-3) w -B="
- |B=3
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PUt ).4'31'-:0 - 3-1:__}_ > yw -

v wi

{’I"GM (L))
L
Uexw A2+ 304203 ) +2B +30X+ CUr2n et )

|
LA+SAX+3IXA+ 28 43BNt cr2cnt Cx

-

= Utz .
Eq,uqHﬂa mtﬂ'-l‘cn‘er'\l:s ‘F %,

0= 3A+C = 3A=—C =»3A=-(-6)
* lA:L, s‘

B S Y Y -
L

(\+%) (2+3) R ey a3

= 2lAlx—] - 1

o 'Z |21 +c
Qi‘l S dx
(%~ ‘)C'x+r)
Selution:- [ — e
(X=1) (¢ +1)°

Nt::m-.)l

_-_——L= A = 8 + -E'_...

(-0 (x+1)" =) X et
o> 1 = Alx+) + B (x-1)(x41) + CAR=1)—3 1)

ot x-1= 0owp =1 in )

- | = ACI+t) +8 (6)CI+1) +C(0)

= a4

Put X+ 1=0 e y==1 (n H

==
—

- L= AC-I-I-I)I-!-B("-') (-141) + ¢ (-1=1)

|
T da=2| ——dx+3 (H-Jt)lalx.. € (3 _ Jdx
CHI6eR0 s 2+3% Lrom ) wp I = A(XH1#1R) + B(n'-1) +Cxn~C

-\

:.-z.lnl|+7t)+3 (H-'l) - 2|n|z+3'&, + C
=

= ‘”l"* 1) - = |n]2+31|"+c.
L+ R
Qis j(."‘ ') ('at-n)
. "
§olubiom:— [0 4, ?/é\q
Nat;: N (n=1) (2+1) ”L}@\
=% -‘. f_h_\“\}
3 = 2 -+ 8 4, ﬂi@oﬁ?\;'
(%=1) (2+1) (=2-!) (,___.) \\ \-,g_!_ )

-*2.:. = Al=xn-1) fo-l) I)-rC('X l)—yu,
Pot %-1= 0 =» J\'-Q n ¢

o 20) = ACO) (141) + BCED* o)

L =28 = [B=1]

Put LAl 0 mr ===\ 1N )
-»> 7-("'JL = A (-1-1) (o) + B (o) + f:(-:----l)L
A
from ;':‘)

i
Lv.l .-.-A(:f—f) +Bx +B +C(x+1—2%)
2t =AX -ABX+B S ¢ + C-2C%

Equating cocfﬁdents of x, we have

oo AL +AF2AX + BX- B+ Cx-C
Equabing coeffrcient °f <t we have

X ; = - |
rqq?afﬁ-&-a e O"G"'B = (B
r{’ 3 Ej) | - l/"' - / Y - 4
) (%= (x4 ol 2+ (x+1D)"
*j L dl:—l— JL __‘: dl. __i. g(.‘_\”)dx
(x=) (241)° % —) Wt ) _
IR AR TRTIES R i s
L‘ M -
{V\lx—\l- |nlu+r|} + C
2(n+1)
QiS. [ X —dx
% —-3% +4
e + Y
Solvtion:~ | = dx
v 3%+ Y

X =3% 4 4= Cr x=tx'+

= o x4+ 1.4 -

x (x4 1) =4Cx-0)H1

-
—_—

Now
= 2 = A 4+C = ‘2_=h+-1—-*ﬁr2_-_!.,_ ')C"‘(" A +_§____+_£_____
s 2 e —F — e
= | AF ‘ ('Jl'f")('l-l)t %2 4| W= L'X )
= -2) 4+ C Cx4l)
50 "“‘ A ' & };' - X1+ -'-'—"'/"'(-'7"-""1'J +BC1+|)CI )+ — 1
H < L
(n=D Cx4) 2TV )T m pot X+ 1=0 = A ==1in
|
i - —1+l0 — AC-1-2) +06B(0)(x=-2)+ CC(o)
- I-}—}:———d*"% "f:'"l“d"*j(-tﬂ) a!-x-b.-'-J_L sy
(7-"'0 Cx+1) * 24 1 4 S = 9A =» A*‘s
-' .
= 3 - n-1) ) _ _ 'n o
-i-lhl‘l "f' (-| -+ _iln"l-l-l} Put % —~2= O wp *A=2 ! 4P
St
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() ey 2+4= ﬂ(o)"+5(1+l)(o) + CC2t1) I« 3+C wb (=3= C

-ré-JBC-PE] > [C=-2]

so )
Lrom _E___G_'_::z—'-g:: = 4 --""L.'.l) -t — 4
2+l = A(1—91+4)+B(1-Lx+x—1)+C'x.+C- () (1) xH O x-r (=)
Cx+C :
oxrl = AR-YAXHGA+ B -BX2ET o A2 —sxncdqu-—-—-‘dﬁzJ(TE g o
x4+ ! x
Eauating coe Fficient °f ~ () (x-2)" ' dx
-+
— 6= =+ 0 = -;;' ,:;'51
* O = A+B o 4 2 L_ B
-
-1 5 )+ .
st_.’if_t_‘-— e ._-,é-——-r 3 ('.;";')' ﬁglnlxﬂ}-f-z(x*,") .2 Inlt ! .-_-_r-'*
% -2 - —s
(+1) (2-2)" Lt -1l - " .
i "J —31'1'7“", = T.-rly ol =22
- (XY C""""é’ S....-—' dx-&--—j 1_((1-0 x
(1) (x-2)"

W+ ) 374 Qi?Jz-c-llx-rIQx.-l'?d:L

x--3)('x+2)

3 a1 17 g
_ tion:- | xH22X ———
> 1 “ 25 Now "
Qis ZL_:_é_.}.___'i'—dx 73.;.1171.4'!02("7 A _ 3 B _+ _E__. -f-_____.
/ -
¢ @.:4-1)'“ (x-2)" @_3)(__“1_); x=3 x+2 (-;u-:.) x+2)’
- _3)(X+2)
SQ‘thOﬂ.-S < 614—155 ’ ral -thn:-.v7..-..ﬁ|(.1-t-r~z)1*"50""'3'7("‘“‘”"’h'“:'t
(x4 (x=2)" oy X +2 i\ Aex —3) ..
~Notw r_ﬁﬂ?(% | T I ')
1)—67"}*’-5 A + O + + D (9% . q—=3=0 w A=3 IN b X

) - Ea\© +2
(rt1) (x-2) L ey LX-L) & 1)9"/\3“ 13+11(3)+14c3) 17 = n(3+z)-+ Blo)(x+2)+ (03 ;

20

- 15—6114' 25 = Afﬂ*l)(x-l) + b(x-i-) +C(xen) ((:/5)
+ D C'*?'/K};——'H')

+ b CO)

374198 +t2-17 = 125A = 1356 = 125A

- s C—-\
Pt R+\1=0 w»> wx==11n 2 \\{

N ‘ qu

AR T
b (- 1) g(--)-l-zs A(o)(-l-l] +%‘T‘Q§7&C(°) (-1

Q +DC0)
2
o+ -\-6+25= 986 = 95"‘ 18 ""ls“ ]

Pt -2 =0 = X =2 1IN

Pof N +1L=20 =p W — & i LD
&
1) =17 = ﬁ(o)‘ 4 B(-2-3)(0) + C (2737 (o)

3 a4+ e
(2) + 222 ¢ " e

_84+88-28-17 = - SD w 35 =-5D

! -7
A (1+1)(0) + B(e) L et (o) + 00+ \J ,.5—;—-—7

@,; _6(2) +25 =

s - 9D = 9= 2D = E::] f'romu) . X +8]+B(l"5)(1'-+!‘*t'“)
A 2L +2 == _ap
-4)+ DX
2K =D%

fr—o AP Y Y_oyxt+d)+ B(z"_hx+h) +C(n+ a0kl . 3"1._’11

L e ~+ ! W - * 3 p 8 nﬂx.'.aﬂ-k ® =+ - X
- edaas=f b 414 22) (220 DAL+ IN) _AXHbAR T ")

k{-m)-}e»x-hﬁxa-lfﬁ

+% ‘
AL Q:*t‘;{f-x-l-ﬁ-}df’ yx) + DX+ D+20% | g yating coe fficients of % and '
+C(2~

Forxz; = A+8 = 1=+70 = g= -l

L4 ﬂl ——
roxht o r"xl' 1 - 6A +R+C W 02= (L) -1+ C
"O =
tn e{f{cn‘cnfs of x’andx_" ) 1 .
i > c=e21-l2l =l = cal
Fbr x‘,} { = A1+l — () . . l ” -'
dein 4 lun- -t e— kT
F'or'x_". --6 - -3A *B"’D o2 B'-':?., D= r 4 - - (x+1) Lx+”
} -6 -3A +24] (v.-'.‘»)(u%-l)
_9«-3A ) ,
_4-3=-3A = -2 ; _.,Sq_-nzx-f'lfm ", "'j - jﬂ“*"j(wndr-" .5
~+[A=> pot ¥1 €12 (x-))(xn)
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-L

=2l lx-3) - Inlx+2] 4+ 0 (242) -T(x+2) , .

- ( Yy
+3--—-— + &

T

=2lnix-3]- Inlul-l-.'.'..-—-
W — L

Q18.J
(2 +1) (X +1)
Selution:= |

Now x—2

d

% —1
(R+D) 0 +1)

dax

A Ry + C

H+ |

(%+ DX+ g

w+c) (e —+1)

1 B
A+ + (B )

= AN -1

{-rom b
P A
@ x-2= AX+A + B tBY+C+ C

Equating ceefficients of x andx

For x;
Cor X,
=» C
S50
L =1 _
L’!-Pl)(g_-l'l)
-rf x —t_du= '35 :r.+.-j3" d x
(n41) {2 +2) Ll -t |
_ -5 +L (3% ayq-t (1 _—dx
2‘|||"~)l'x-’l-ll 5 = ‘J(LJ_’L_,_'

= =3 |~Ix+tl+ 21 ,___..."" du-L tan %

-3 InI%+1] + 3 lnlxﬂl J-fa"’ X+ ¢
m

Q19 Prnvesniis

. < d~x
Solvtion:- | o
Now Bw-—+ C
7~ PR . + —
— Tt Lt
CIE ALY i
wy W= A(-r. + 1) +CB"+C)C”' _..)-——-U')

Pﬂ)t x__l-;-:O*x-.:l“"t'J

- | = A(UJ"-I- 1) +(BU)+¢)(°)

=

-f-rom.v_;;
W W = Ax"_'_n*.sx__sl*cx—c

Eq/ual-mj coeﬂ:«cntnfs of % Yand %, we bha ve

For :t.;

-Po-H+6-ro--£+B-r B*---.%_-
FPr* 1= -B+c w l= -(=2)+ C
= | 3 - 5 = C w]|C 3
so o€ _ y‘- @ x*;;.
———— W ——
(‘H"')('L"‘fl) oI X"'fl
*f .....--——— d'n 'l'='-— dx -L _:.._:—Ldﬂ-
(n-) (x'H) -l n =t
_ Llnln-t) - =% dx
2 ottt
—1] - L (2% 4L (2 —da
— ;_lnhr.-ll- lnl'z-H""—{'an ® -+ C
QZO Qo — 7 e,
pe 2
(R +3) (x T1)
=1
Salution:= [ 2= 4«
A(O (R+3)(H)
A + Br+C
nH-+ 3 nt -+ |
"1 = A+ +(Br+) (%43 o

-3& 17
=)-2'7—-'7--IOA—PR_ _,_a..p -
remcl)
=:'q1t-7-ﬂ :LL-P-JQ -+ B;(l+387.1" Cx+3C
Efvua{:‘l ng co e 1 cvenks °} x and %
e’ o=-1 +8 ¢’ =17
- = pAPE 6 ¥ =
and Fer x5 3B +C = 7 | ,
5L +C=
> 3(L)+C= 7 + *Z
-5 _ -
- C = 9—% = (15'5- - __S.:-
-6
So q-,q_...."f ..-l_l/s. l7/5.'l. /f
—— % T3 et
(n+3 K 1) %
(2 #+3) (X +1) S 7/ u+3 S+ Sty
=~ n|x+3)+ 12 [2%X gy -6 f
> R 2+

17
- ln 12431 +17 ) 1t 1] "_f.'_l;aﬁ' X+ C
10 5
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T
QZL j(n'-:) (x+4) >

Solubionz= | 1+ 4% dx

j"""‘"’“ ——dx - 5——""“ du

[ .
1-4-:_ % -2%n+Y4

- d - = 1% — 3

(w—3)(x+4) X = 2w+
NeYipux L Bx+C =t +2] ~% g;—-———-—’:";:idx
N Y 0 *-3 ol -
(x-3)(x +Y) x o _la 2] -1 S XL dy 4 & (L —ax
w I+4x = A (+4)+ (Br+c) (%73 X —LR+Y o =12 Y
put %-3=0 mk A=3In & = Inperz)- L Inplaoad | +3f——dx
o) -&-1.1.'*"43
w146t = A(E)+0) +B(1¢) € ...|nm-+1|--‘-,-_-\n|vt-zx-*"l+‘-’>j d
> 13 = A(9+Y) =» !3-:'35""- ("“"')"'ﬁ
g N
. -1 | q(--).?l-fﬁ B2 1(._____""
from o mesCxnie = In[n+2]-LIn| I+J5 kar’ —)+¢
_ 1 + 31—3 X+ CAH~—
+4x = An +4A . 2 = ln(x+2]- 1n|x.-n+z.|+r tan ( )+c.
Foyuaking cocfficients op - ante sz J ax+ 6 Ax+ 6 da
- 0= A+0 (for »7) x — 8
0 =1+0B =)B=-] + 6 A
L"J CJ-) -'(a-b)(q-fab+b)
sl =-33+c (‘Lor L’
NOw G 4 6 A, Bric
.__—_—_—__—__ -
w U4 z==3(-N1C = H—3= C = "':__‘l (.,l_]_)(_'x_"-f-?_n-}ﬁ) o® -2 %+ L2+
So 14 Yo ﬁ . + (=% ¢ - 9x+6 = A(vf+2.x+‘0+ (Ba+ C)(H=2) —> ¢
(1_3)(‘11-_,_!‘) p, &} 'x_L'f"-! \ \'O -y WU=) N UJ
C
_.’S L+ bGx dw= (1 dx dex d \QCﬁ{Pé A[(1)+1(z)+QJ+@(1)+C)(°J
8 X
(%-3)(x +4) ok .,,_+z, ~ = 12A wl[A=1
ARG P
| —~\ ¢ g4 l,
= ‘hl'x-:&[ - 5 e X x-l- S ,__%_‘fi.i@- v de' ) 2 L
Ty @94’@) 9%+ b=z AN +2AX+UA + B -2LBx+ Cx-2C
= |r'xlx-—3|-..'7__ ln 12¢ @\{){’35'% e Eqyuabing coefficients of «" and =x
QZZJ ':— d= w For ;3 0= A+8B = o< 2+R - [B=-2]
&
g QA
f' x + . \,d Fer ; 9 - 1A-2B+C = 9= 2(1) -2(-2) + ¢
- &
Solution: J (P +¢2)° 3 - J=4+f+C = 9-B3=c o [c=1]
10.
ne A Bxsc  =(a+bXa- - abab)| 5 9*+___“ L& o L,
L — e —-—_;—;* —l-_—_q _ 8 -1 o+ L+
wt2)(X2aty) X g _
( L (1 'H.) —> t;:) "Pg_s_!'_t—é——dls Q-S——'-—-—-dx.—J &% ' C'X.
Put r & Z:: Q = .‘.":"2_ Ta NP 1‘{-—-__41 S _Ek_zi___dx
. ) (o) - €+
a1l -.:A((-'-‘-) _1(-;)4‘|)4(5('1)+( | CI S -!- L 1
e SRR I | 3] ————a%
. - (A« e ) _ . — AR+ J
1= Aa(Uu+l+b4) =+ 122124 E::( xX-1 L ax Wr2X + 4

frofﬂ‘ t')

(L= A - 2A244A +BX L 1pxt+ (420

Equabting coefficients of " andx, WE hav

.forw.l; b= A+DB =» o=1+B8=|B="!

60 = -2A+2B+C
o =-20) +2(-1)¢C = 0= —2-2 1

+ [e=ul

3e '
12 -

(a4 1) (-2%4+4)

Fer K,

o+l
-+

A +2 27+ b

35

tlnl‘!—’-l-—|nl£'+w.+q|+3j dai

x+2.1+|+3
-‘Zlﬂlﬂ_-l.l—!nll"l'll"‘al‘l' 3$ dn
Qt+l)+(J'j)'
=2 (nlx-ll-lnlxl+17_-+q1+_!_5_{qn LS
2 3 ; IG )-PC.
= 21n a2 =2] - In)x+2 2+ 4]+ J3 tan (22
r~
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+sx3d

%X
qu J(a-l) (x"'tl)
P 45x+3
Solvt I( ()
mw2£+57(+3 A +__§____ ¥ (m+D
R
LR ) R UM S

L
s +U) +(Cx+D) (=D

-f-rom L;)

(_c:n-!-O)(-x +4x+y)

Fran+d) ¢ By + B +8

b

=Ax +3RAxX +3£x +2A + Bn 'y8n+ 8

+ (= 3L 4ex s 4 Cn D +4Dx +40

ts ef 1,3( “and x

| Equating weffuen

i 12 +Sx+3 = A(R-1)0L+4)+ 8 o |Forxj o<nA +C -
put m~leo & Re=lind For %3 2= 3A+B+UC+D
20 +5(+3 < AL)(1+8) ¢ B(1+40)+(C+2) (V) pot B=), C=-A w 2-lc ~A+D
+D
2+5+3 = SB = l10=58 =[B=2] w> L=3A+1-UA
'Fr'om t.l:) - D= A‘f" (x’)
4o
24 +Sx+3z A(z’—fhx—f-%)q— B+ UBH(Cx+D)(x +1-22) Forn; -—1=3A 1B +4ct
3 X v 3 LB B | c=-A, p=A-I
— AN YAR-AX -4AF B +UB+ (4 Cn-20n+ ot >
+D-2 D% _‘__,__39-}\—%/'?% - —
o> |A="
Eavuahﬂj coeffnuent‘s ef x. x cmd'x. we 3:'3 _1-1-4 = 3A — 6= 3A (==
'K..t 100 =~)
F: S = A tC - - cri= — A Cirs so (i;)*ﬁ-’m and (11 =»
3 S
For X, L= -A+8-2¢+D T:"'L - s | ) I
W —N= = - -f-__....—-—
pot B=2 and C=-4 e o4+
(x#) (K+2H1) AT (242
- 2= A t+2 ~-2(-A)+D . ,Q@ ,
- 1.2=-A+2A+D =+ 0=ATD 2 N Ty = - Jx-f'f(qu-l)dx-l' ?:1‘-_‘.'_!_-.3-,«
PL 4 :
- - + | _
For ‘x:’ 5‘-_—; C'ﬂ.f-(,—'zo PUt -'A ﬁadr’ E/ - __1|nlx+z'+ (1{4'1) Ji J‘)(_ 1 141* JL
c= yp -A -2(-A) "%‘7\\“ e Y Tt j
- 5= -3
- 3A+2A =+ 5" 5” --zlnl“l*?-l-—-'-—"‘*""'l*"'“”]"zj | dx
> - ek xl_'-!'x il g
go ¢i) wP |C = ~] and ('") 4
o %,
Thus Q)”_, 2= = -2 Infaar]- 1+ Inl+x+1)- :.j_________
22 45043 1 Li \ (x+L)+ (L)
T /7T
™ LR - -2In 242 L0 slnle 424 V[ L
#J’;’&T'L&r}-dds J—dx+2\(n- l)d”l +t, t ! ot +2 -2 £ Ean ( — )
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The Definit Integrals | Fre perties of Definit integrals
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= Cn; © = 1+ 320 ;c.sle =1+ Cos2 8 & fﬂg}i c;“ %
e S R ) ) 'L 5 X/,
&59*5;"3d9 _ ) (usﬂ + 5"”9)4Q{Qy<éosecédﬁ“j 1 dé '-!2-_- j C1+Ce51L8)dE
 — e N = o A AN 07 -
- 2Ce5© " e ﬁ @;‘» /- . % =/ % x/ ol
Y | $ind dJ f:ﬁg&* “ 20 14 "as-—' ; i Cos20d8
= L j C:;; + CoSb CDSG) 8 ,:-—«Ejf"?@\?v e f CbSCCed - J i ':jd < )
"5 L : (‘j\(:/ e e % /¢
“ 6)ds " - oL A "
| secd + Secb “’,’w ' 5 ) 2046
- ; x/( - _,.A.&‘"“* = S(asezéda -J (I+-—;:)c19 iy f Co5
Y \ <
2 J seceda-i-j atanﬂdal / "% X ¢ %,
%) 4 =|- C T = r 2 ¥
tandl]  + |secel ] { e % y
=.;——. \ “h‘Sng : 2 e & by (uiﬂ, c.{_ E] _3 [E— R‘] -'Z!; [S;n{._f_;_s;n{-gl
— &~ 6] TLL ¢ "
l )
._,..L[lnlsu-ﬁ**"”"%' In L3y - B) - E (A2 (- 5)
* - K _sec o] —-( | -;:( “ v L L
& - .
T 3R | V+ 3 - E L+ B -8+83-A-2+J3
= = "'E"f -_— =
:..L[Inlﬁ-ﬂl-lﬁll-f-ol-&ﬁ.—‘.x | g 8 P
s ‘ -'K_ - ) {Qnﬂa‘_|
= ‘lﬁ""o -;Ctte-—._._-— -z;.-
""%‘.['”m“"‘“n_'-] ( tan® wers .
é
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_ j% ( | 4 >cos2t + CoSL)_E) dt
S

Y
0%

L P 8
_ (\+2.Ca$1t+CoS l'l'-)clt-
" T
e X/ | 4+ r_oSQf-') cll‘.'
! S q( \+2 CeS2t T —F
Y R/ 4 cec B de

</
" N ! j(m— cos ut) At} SO’UtiOﬂ‘:" —ea

& | ’:f.‘] /e, ° & 9. Sec O )6
-

3 S PR SRR
S / g -:L}-f-l)-‘l. dx
- 5 (tan€ * - 9, . (
3 Sehon 3
= S to Y . 3 g s S (X+2) = '!3""""'0-;3—
“es56:'Sin% 4O d«
o K/;(, 16 ,)dB"’J 1,3 r -
sec o~ e — W dX
- j o (2 +2)
z/. 3
© l;’u t/q 1 3 |
. [ secods-f rdér e+ |
5/ -
* Kty c s . j “(I < }‘,. "
. [ secodo- JaeB T J- | () +2 ]
@ N, ‘;l.. | a0 3
1 e - : .
' \tanel ’lel T2 ;f a ¢+2) - () +2)
= 3
K/
(" IBIM'J-J-IQI“ 3 Q_‘,_( .L+2)-;_- 27 (Lj'i_‘_i
Itonel - . 2.
= ) 2_‘7 __(_5:_)3 = L= l-____lS' = 1""‘2'6-:?-\—
< tane)- CF -2} (5 ) *- s " —g 8
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ng' IJ‘B—_.,E;::i};-‘3‘“‘L = ywh_'ﬂd-x.

Y
= T o cosS K

' I R

Y - )d-x.

Cos X %K
sl d N o o (oS
— ) o+ — A% o+ o — ¢ 3" X/
= | (= ; \
| "

)
y
1
1l
—

. . P = J sec % cJ'x—j secxtanxdx
3 3 l dn - o
- — - ° O :
- lj'xd"‘"j'd’( , it }E“_EE—-—— .. “:007(’,% _ |$ec9()
' 3 -\ o ®
- e et . ton © - tano - (565 -56€)
% e
oy (3g) = [Inta]- tn ] 4 o (m-1) =
- %—_(Ls) ) = [ _1 (
)\ ( __‘) L - (ln’-{ ‘n?’)
il _ln2=2-InZ 27 da
- (8) = - ln“ = 4-2- N8 st 4-3x
w—t) (A +l) 5' —31 A Jl Q-—3’C"/dx_
- — A = T ———
50|v{"°"~' f 31’11“ dL T e Jy-3m e ¥ 4-3%
;_(-x-l)(vt-f'l) |
ol - B3 Ll
K=oy
O\m, 4 (4-3%) *) dx
. Ko TR
_ J(q.&x}dx-r 4 J (4-3%) dx
& ; o -/ r
. o j(tf—-.%x)L(- 3)dx - L J(q )l
3 ° 3/,_‘ Lo
(4-3%) I - 4 ’("_:j_’f) /
.-—-—3):"' . "3' }L .o '
.”t.' 4- 3*) ’
-~ 'c{-u) | - _Z_.?.;-“

(4- 3m) _ (4-3¢) J 3 [(fa-sa)) e ]
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! |

9., jf.__?_s-’—"——-—— d Nowf - | . =’_..'___-df.‘—5 L. 3F

~ Sin(a+sint ’ Q-l-l:)(l"'t) J 1+ t ‘ 3+ T
< ~ ' |
3
s ' HOH:- J Pl —— L Y —lln“"'t" -||h|1+f”,
o £ Sina sinw ( ——+! - ® |
g ‘ | i < [ In 1+ 1]- |n|!+ollJ-Eﬂ|1+ "l-lnlﬂoﬂ
/, —
_— - ! . cCoSA —__'________ Cl'bl_
sinx gimt  (2Cesecx i) = [1m2 - In1] - [In3- lrn.)
x
.Z'E _ 1_0_.][’"']34-,”?.
= JL cosecx- Cot™ Joe = ||h o
% y cosecn + | «-.:7-‘!"\21““---Im3
7 = ([N4L~™ a
§ j/»_z(osecxc.o'tx- 1 = In3 + alnb= Inb
i -i:ﬂ' 2 CaseCn T = 1 ; o2 [ﬁq_'nb
ot =] / y_
y o J_f__(_.’.‘.l‘lnl}u.:lc = N 3 > InYy
(R) . ,
_ 2V | in l2cese cx+1] f . .
= - [inl2ee L/c ApPhcatcon of ,‘Defincfe
=+l .
ot (resgo-mnoE ) | integrals
. slnEL-.-..-l -+ cosecX o | Area. Undcr .the curve:~
Si”%c T v s R CaseT:- f f00 2o Vxe[q,b] then
=.’Jf[lnll(|)+l'— lh[':_(_z.) -“'] curve_A,..\ies above X —aANIS. Se

where a<b

MNP ]
O/l\%\m{d A 13 area bf regi’on abeve )L—-C!)(ISJUI"\C!EI"

i Si1r A J ’”3@ the curve of funchion Y= ft2) from a to b-
.-'—H.l'i?(:} ;
(I+C°51)(1+L0512 ¢C;L/ Casell 3- 95’ f{-x.)gc, ¥ % E [q,"] then

qu d > corve lies below x— axrs. so
A |
° (|+c(o\§ +COS%) A= _-_f £ ex)dn  where acb
s 2
A is area of region baplow =x—axis, under

w d(CeSA)=dt =» —Siﬂxd*"dt the curve °f -ful"’CH‘-"n 3-;}(1() from a b b.

“* simndn=—dt
AS w—» o then t —» L ceso=d Exal‘"Ple 4:= Find the area bounded by

e & E: ) .
and '_’{ then L N ¢51_ - the curve :j:ll-‘JL and the w—ax18.
& | ®
_( ot _ gt | Selutiemie  y_ 4_y?

4 (1+t) (2+t) Z (4t)(2+t)

For 1-intercept3 Puot J=o0

1 = At , _B , & et o el W x=t2
1+t) (1+t) |+ ) +
L-o-) 1. A(a4t) + B(1+t) — ) > -2<%& 2 or xel-2,2]
Pot |+t =0 - t =-1iny v Y >0 N x €[-2,2]
- 1= A(x-D +B(O) - Se A = f-(q—,e-)@lx.
put 2+t =0 = to—2inu y =y ;
*> | = A(0) + B(1-2) = ‘i-{dx-_!xdx:__qlx-]t_ l

47
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Exaﬂ"f’c 2. Find the area bovnded
by the curve 3=33+31L and the x-axs.

. L
50'0*”"7:" Y= a>+3%
For %X- intercept} Put Jg=o0
- £+3XI='° e “(x+3)=o0
- % =0, ®*+I3=0
- x= 0, L= =D
- —3<LA SO of +LE ["3/ °J

5 5 ‘7/.0 V‘lé[—aaeJ So

-3 Thus total area = 4+ 4 = 8sq.units.
’ 4 | — .3 2 _
= jfdt-!- 3 J"Llolx' _x3 y—x0+ 28 Examr’ca. Find the area bounded by
-3 =3 = 4 the curvt )C(‘K) = 13— 1% + | and the
.x(' Vi 13 Ia _1 2 ‘)(—-Oxl'S iﬁ the ISthUCldr'ar"It-
= l=1|7 3] > 0 0 ;
\ .\.3 alt’ Salubdﬁ?ﬁ' fer e nc—2l+
3 * . fCex)=Y
, ly 4 i = W=21%t|
- 4 ) (o) -t
For w—intercept; Y=o0 RepREl
aCt) =261) +)
= Ja(-(ﬁl))-f' (-"(.-2-7?) *,\@IL'H-:O -1+ lme
O\ 1y -2 8 |
_— _ =31+1068 _ 10 : -\ _w=1)= s =k
N ) e YR R t;a \Tvgi D /= L=t o Lo
é{gyy/\g\ uéjn—':‘. 6’ xt— - 1l=0 "C'l-l)qnd ﬂ‘-l—l
] 2 o \ 9 are fat{ar: q*
Example 3, Find the area bawddZ | | o s Soame e
by = (f-—-@) ard +the A—m AN . .
3 | \f&\% @\; = 1+ S5
b L

Selotion:- y- x(x -4
> Y= -4 @N

For x-imtercept; Put Y= o

St
For I° quadrant ;
Yy 20 V”L&[a,l_] Se

Area N

) l
+ LA -U)= 0 wp H(-21)2+2) =0 I”q,uaal = A= J(x}_z_fﬂ)dx.

- =0, XW=21=06, H+2L= 0

I !
= A=0, A=1, N=-2 =R = J;J*-?-fx"dx*j'dx

Se 0L % 4 ) and =2 <%x< o _ (%_q '-?-l.’.;jl"" \‘&ll
or % € [o, ?-] ard 'xe[-z.,o] ‘ oo . ] +[l_°]
3 \<~ 0 ¥ o e Lo} J_J = -E'-{_(l) "'(O)J - 3[() J
2 o L (1)- 2+l = L2 4
T4 4 3
A = "j(‘l?—‘ix)dx 3 -8 +)1 - :
L 2 i 2 - Esq,-unnfs.
:-I'J(Bclx,-l-lifxdx
b :. %
il Sl A K £4 pakcity.org 3
= L% @) r(er-e))
_ _7:_',(16) + 2 (4) = -4+8=4 |

Y8
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Exampleg Find the area. between the
w—axis and the curve ';j = U— in the

ISP- Ovuadr'af"t froMm x=0 o =3 |

5 l t;Oﬂjp 3’-__ Y- x &[0, 3_] Q3 Fi ,qd the area below the curve
olv = .

= 3Jx and above x—axis
—
= £ Ju—% between ==1and x=4

3 Jq - o T Soltioni= 9=3J1x x e[ 4]

aboVQ p qxisr 50

= 5(3) -+ ( 8-¢-1))
=15 - 29 = 15-3= 12590 i s,

3 2
- - J(h 1) (_-I)J'JL
> Y 3 % .
= _ \(u-;) \ = -%—_[Lq-a) ~(u-2) ]
3 '%[U)yh- (L';’iJ_: _33___ [‘ ~ 2-:.)"2.]

Qi Find the area between the. ?(
h ;. -\
e and the curve Y= o +) ﬁ?(;

= |
te x=2 Y Ik
$O|Ut'ﬂﬂ‘:-’ J= .+ 2 e, 2
mﬁ \ 1_"'1 — zs .b "Sin( 6).. . a
".:j 2 0 v X € [l.. ] so w Urncs -Sin
, Q5 Find the area between the x-ayjs
A = J(’(l‘f")dx aﬁd curve Y= Yo—x*

For x-rr‘ntercept, J=0

ES
- UAN-X =0

p 5
= l—’ T 'X_,' -~ 3 e 7((‘4""7'*):5 = % =0, U=-X=0»0
3
| = x=0, X=4 w osX&Yy or ré[n,Q]
(8-!)+!

> Y70 ¥ x&[h’QJ <o

QZ Frnd the area, abeve the n-azxs
and vNder the curve Y= ="

from x=-1 to x= 2
SGIUfl'Om' y=5-x , xe[-1,2]
Area. above A-Qxixy so |
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Determine the area bourded by | _,
6' Parabola Y= «+2%-3 and the 4

Y
H— QAIS. F*A = Ea.sq,-unibs
by th
SO‘UtrOﬂ:- J= o +2X =3 Q 8. Find the area bou:aleal 3‘:5 e
For w-imtercept; Y=o S_yx and he x—axis.

- L3 — t_x+3n=-3=0 3
+ whaxEdEe xS Solvtion:— 9= x-t=

. =0
> x(n-0+3(x=N=0 = (=) (X+3) - y= x(x-4)

> Awl, A=-—3 = -3SAN<s| #*+ 3 Page #40)
& e B [- 3 '] Q8 is same Q5 Exan"f"e (
v

, tween the curve
_ Find the area be
d6e ¥ mbi~k ] o Qe"d: X (w—1)(n+1) and the ~w-axis.

: e
s il - P
A e — 5(1,__*.)_1_3)(:]1, x | y=x*+2x—-3 s“ut‘on:- Y = ‘:((wr.--t)(av:-ah:):j et
-3 —2 —3 For -x-fﬁt‘-”"-ept-} “x O = - %

-3

= fC'*L*‘ 22 -3)d =

x+I1= 0

-3 -3 3
z _(*-dx-rljxdx-ajc)i
1 ! ,
3 -3 =3
= (.}_l +2Z ..?'_.-I -3 [l
3 Z |

‘l:.he |a'f1€ N =2.
Solvtiomni= y= 0+ S x=2
For x-imtercepl; put Y=o

3, 3 4
w Xt+l=0 = ()+0)=0

> (W) (= n+1) =0
y B

wy A+|1=0, w —H+1l= o
(rejected being umflex
rootS)
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Oio F;nd f_he area Qbove the W—QAIS,

* bounded by the curve y'= 3—% s

L (- -\)= "5 = 2 sq,.uonits
ff"Om x=_|t—o'g&=l A= ( 2_('2 q Y

Solu{ jomie Y = 3-%

i "j-.::l.‘JB"'X. '
i 3:-',,3_)4_ ol 3-‘-—'"J3-—"L

, 2
Q 13 Find the area between the
¢
p &

_axis and the curve

Y= Jarax-n* when a7 ©
Salutfor?:' Y= J2ax-x*

Eor w-intercept; J= o

.
» 0= Jraxn-x= = Lax-X =o0

w A(2Q-2)=0 = AX=0, 2Q-X =0

.: We are bo find area above x-axis
se we reject Yy=—J3z3-x

( above x-auxis 370) Se

Arca = A = jmclx

= =0, A= 2Q

d i 3
4 A = 0 AS 2O
- A = "j (3-3()(-0(:]7(: - [ (3=%)
- 3/ or ‘)LE[OJ Lq]
3 . L -
- [ '] 3o v xelona) s
o .
% 3 3, . X -2 —_ y2
= X[ WY =& 1= @] A= [ Sraw-xt dx S YENELECX

3
—_ - - _ it
oo [1m 8] g Bavents

24
h/i\
A’?

M - (x=2ax) dx

Qii Find the area between the
%

-axis$ and the curve j=cos-?l_-x
'FI"OM A=-RA to =K.

' s - ! - R’ /\ i ) .1ﬂ
Selution:= yocospn  wael-maPi e T ax
/*L HJ

"

jh\’ ok - (n-a) dx

’ ~ Put —Q= asind
A d« — aces&d s

= A =
J Va-- (aSi‘n&)‘.qcpsGdé
-K

wben A= 0
o- K= A5Ing;

=
Va
=] J\/a"(u.- $inb).ac056d8 when L= 2& -
-K

~ = Il"lo
p IS v“ -> ﬁf-"z‘s:":é*l -
1 jm-asﬁdﬁ o= sin (=3
= 2Q) =Ysq.onits “Sin(-8)=-5ind = a ) ]
Find the area between $he T reds < & [ (12Ce8i0)ds
from =0 bo '}l'.:_ix_ -5 '\.-
o g : - Ca WL(p-}-CaSle)ﬂls
Safu‘l'wﬂ-" Y =SiMmLx x ¢ le, -;;'J =S4 S
% .
x
+ Y 20 V?te'[o,_i} so [
%) 0
A= j sirm2x dx E
o <, 6
= — Co3 11{ E
= 4
™
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Differential Equations

contain'\ﬁj at leas T
clePencle.nt‘ variable

AN eq,uaHon

; ve of a
r arer 5- nc\ePendent variable eavuak-u‘oh w (Y + 1

with respecl' to an i
i« called differen

e-9.,

Order of differential
EWUaf‘.’an:- The order of o

abion is the order

Hal eq,ut Lo

——

d,ﬂ' Gl‘?.

= (F4tdd = —

d

5 I(_::,.H)dj - j—;;d-x.

o 2{ydy+ f1dy -.-.5,{"4-4.

Thus reavui'reoi generqf 3L+J+

Thus required gemeral seolutier i
L= =
X+Y -2w=C

Example 2, Seve the differential

where ¢ =2¢c,

.d._!--l.-:O
d

50!0“01‘75' £‘(13+0£‘_§. e |

dx |
o (1Y+1)d] = :;_d”-

L &

Intey ratin g both
sides

C

i
—

p S

Fle 8, Solve the differenb'qf eoyuation

-crorentiol equatmionl =
:llff{he highest derivative in £ne PR
) * L | j"" ...:-i-
ecvunbon. e.9., ’r'_ g
order a.". %%;': 3Y s L. - Y +9Y < -)-L_
* d g 2. ete
order of 3__%__\._ in‘Zj 5 v reer )
of differential Eaam
Degree of diff , |Exam

._ The highest Powe’

-2Y=0 ,

x #£0, 370

vaatfoﬂ' L lled % d2
wvaktive 3 =9 2 dy
ahest ordered derma (OMi= 2 2y=o0
'y hlams diﬂerenHal ecvuaHoﬂ. €3, .SO‘Ut 0 ’ * dx
A!%I"ee 0* f‘x@\f» dy Y
X . SONL) w—— =
Dearec ﬁf j‘___‘:..:-_.. ssNYy =o0 v 4L f (@\, . do
dat ) ) N \\Qb é.y.- = 1wxdx
Oearge o} (.E‘_?_) 4""1:‘0 1S . /(j/hr\\/qi}a/ j Iﬁtearqhna bot}'\
dx* 9 ' 1 \& ;’2 l =t 5 E‘-gy— = 2! P 4 d* S'des
Deqree of &'y 4 =2 -ny=o f'_sfc’é(ﬁ};f 2
d.,,_‘l- cl‘ﬂ. \,{C '\1{‘“—:/ I = In 1:1 e 1. .:75:_ 4 C-I
+ A Selubion ‘o.)( diHerean? eqaty = lAy= X+,
any relation be{ween@%qriabl?_ that || y 2" +¢,
i free o)C derFVah'v@r differentials. &\ ¢ L
N i .
& =5 3‘._. e"'e = Ce r-couulh!d jener'a’
SGPWQHQ Eq/ua{.on:.- | 5 o M solvon
a differentiable eoyuati'on s le Y. Selve dy _ grl
solved by _se[)ar'able voarmables is called E%amf €. d= e
separable equabiomn. e.g dy _ snx tamte  dYy Y+
P J1 E Salut'"' i =
- 3dY = sinxdx By 5e|7nml-lﬂj J
: . - s
variables we solve differental®equation - €9y = (1
by inteqrabing it. . | dy - :!....clx
’ h | Seolve the differential equation = CEd G
ExAMf,C * (r-ndn +YdYy =o 3 o
e ___._!—- = SC c:l:\lt..
Selublani= (x—1)dx +ydy=o T+
A
-« Yydy = - (x —1)dn -y {:tllt:-\hj = & +: reay sired Jeneral
- :jdjj = (1—7()3)( - Y = "CQl’\(e +c) 5a\u‘:".on

1ntegrating on both sides
- §3d3 = jldx - (wd

. L
+ Jd = w- X 4o,
2 2

o y'e 2% - + 2

l 1
o Y -1 - Tt C N
yx +C =%t =A== e

L
b x"+3 =

E1¢GMP\£ §e Solve
oA L
2 & tanydx +(1—-e)secydy =o (-rmjcg'_)

Solution:-

0 dY¢ %

p R

®

l:tan‘;j dz + (_l"'E.)SCr}'dej =0

—P(I-:)LSQCL';” Olj = -ﬂzeqf'tanj dn

=
Sy

Seéﬂ c:lj =

tany

*€£
ik A P
ol
N~
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L d3 -
*f{i_ei_aa =1| e  dx | .
tarn y . ExGMF,CZr dolve i'—‘-%"- +x-3,
»
o Inlkanyl = 3 Inhi-e [+ Intc iben e L
x.2 KA o _ _l 2 _
lnltanyl = In h-e | +1MlcC Solutfén. ﬁ = =X + X-3
Inltany | = n|cCi-€)] -~ 44 = (2 x + %-3) dx

= tany = C(I—Q*)L
E‘Kde’é‘. Selve

(siny+ycosy)dy= [ (21N

s‘,”h.an:' (siny+Ycesy)dy =[x (2inn + l)] dx

+0)]d«

Thus ‘i-’ - :'_‘]:: X_L— p R & -3

.‘.B_z.a-d'x. -+ xdx -3 dt
4

> J= x+_7_t__3x+c,-—7:_l.>
wsy- J(Sin:’-!- BCGS_'-])dj = S(an +). % da T Y
J ) d put Y=o, w=2 NG a8
+ (sinydy+ [yeosydy o [Qinx+t): X <x : ;
S v % T Ir J,.»o—-.(_}:')_.-l-.(:’-;:)-":’“')*C
u - 6 +¢C
-»-toSJ+3sin3-js.'n3(.>d3=(mm).g_‘;g,&j_cai o= Yt 4
» X
: v -6 + €
_9)54-351”3-1-(.7{3 = ga\n-,g)q-/'{/_ ;Q’_!_C 6 = 2% p A
* - I 6 = -6 + ¢ = O=-—1+%+C
o=p= 35"”3 = '&Llnu‘*‘ c - O m
(1t itions : @;\\ . Yo% 3t 2
Iﬂltla‘ COﬂdl Te, | N ig;&\(:a, - Y= _E_ + 2 -
e arbitrary coms tants imvolving 14/ . Y b B
The arbitrary (s | e uy s KA
the selukion of differeritil ewuah_mi9? A parkicle is moving in
- : grtons.
be determined by the slveQ”’?%?gl ° Examfle&‘ 4 and its acceleraty
Such conditions are Cal}\%ﬂ\k i a o straight \meti_?
valve conditions. (T | given by a=?2 ‘by) ir terms of t it
| ) find v(vewcit]
of order n c.nntab-s’s — arbtl:rnrj "\ ‘°m/$cc , L= 0

comstants which can be det ermined
by M irmit=al value cormdibions.

* The 3enerQi Soloton of di §ferential
equation iNn variaple sepqr‘able fol‘m

centaints only one variable .

EXGM?'CL The slope of the tangent at

any point of the curve s given by
f.l-"-"- - 2%-1, {-ind the ecvunl-fon 0-}' the
dx ~ )
curve if y=o when =
Solvtiomi= Y ax
dx

- dy = (2x-2)dx
~ (dy =2fxdx-2{d=

2-X _In+C
)

= Y4 =
= J= 7‘-'-"?_‘7('*'('. —

pot Y=o, A =—1 S0

tf)"" Oz:("")‘-"’-(")"'c- = 0= |+LTC

+ &=

i find s (distance) in terms of t If

=0, whent=o

Salutiom=; a - 2t-7

_dv
+ j'.t.!-;u—--: b
& dv = 2tdt-Tdt
o [dv= 2 ftdt-Tfdt
- ;
Vv -"-"'L-_'!-__.’]t-" € — Y
p =

put v= 10, t=0e¢ in

ooz 2@ e+ = C=10

B
+ ([G=15] so
V= {_"-'lt-l-\o
) ye t - tO e
L ds _t-rttle t
- its.. tdt atdt +16dt
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=> Ids _ J‘tlall'-"lftdl: + lafdl- Egamplef. A ba.ll is thrown vertically
vpward with a velocity of 10710 <™/sec,
Neglacl:-'nj air resistance, Ffr—,d -

c;J Velocfl:_'j o.f ball at any Lme {'-'“

(,il') distanc_e tr-cwelecl im aﬁj Eimeé t

‘ by the ball
(i) maXimu™ he-ght attained bY

3 EY ! t
] o ty of ball a
= Gra B 6 become? Saly‘tmﬁ:vj,Let g be velet: £) f d
'ts 1 &L 4 \0 ". t CL Qﬂj Hmﬁ t Se '3'":" = __3 (F.:V:P::: )
s= L _ — |
? P
] ] S _ dt
lture, baclerio increase . dv=-9 "
Elam ,C‘l. dn a cu o | N bo{b )
f ate propor tiomal to he POTE - (dv=-9fdt (integrating
at e t. 3¢ bacteria are |00 .
o{- bacterna present - o) in 2 heves, IR Ly c, —> WY |
.~ Hall e dovble T mardee o
initHally and ar - octerio. present oyt t =0 then v= U

find the number of

c,= 4710
{-DUT' hours \qtﬁ\'- + =) i

8 - be nu”berﬂf bQCt‘Cr'"R : = __9!: + 1470 y 4n C'3-S
sUhtmn. et PP recent at Time b, then | Thod W& ki ("Jﬂ‘m
dP 0& P vV = q80t+ -—-""'(‘ﬁ) 3:?85 /SCC‘
dt : ball 4hen
B (K 70°) iy Let 4 be the Gight of B9
i it = KJP ) V_:_é_}-‘— dh #‘q8°t+’é70
i;'# Jt — =
= dp= KPC“.‘ - -";-,-CIIP" l(C“: ;g(%\ dt c{t_g_qanftdf-f-ﬂﬂt/d{‘
~ [idp = fat &) (db [(-aget 7Y
D= A e
P O{/\\{\?\ o So-tL... ot +e — OV
L lnp = et t+ ¢ /@\ 1 o h-= -9 =
/E!-f - _ o "
- P= EKt*CI = ekt él ’“@ic | when t=o0 then h=0 3° @
O 5 L +C
o-:-‘?&o-g_ﬁ__-r- 1u70Ce) =
o Cy =06 Sodl becornes
erd =t N\’ -Q?ot"+"'7°t — (W
’eo ( . max;mum
e ) w P = 100€ —» Y (i) when ball Wl be at ¢ tn gl
heiqht then v=0 se [¢
put t = 2, = 2000) = 200 J
" K 2) | 6= - 980t +1470 470
mTores ::oe 4+ qfot =MT70 = %=_’§,§B—
-y L = e i . 3/ Put;” V)
= 72
= I|IN1L= iNne 3
. 70(<)
lInL = 2kiINe h= -u‘l°(%) + 14 5(:‘:)
3
- k= Il : ime =4 ok __.._._...Q?O(?/q)*?
2
;E) w pP-= loo(hz/")l— w h = .-1102.-5"'1'205
L € o+ h < noxr-SY
For t = .
(22 )F
= oo (e..r)
n&
= |66 e
P = 100(4)

- P"" Qoo req,uirt’c:} 210 Lat, bers

of bactema present 4 hovrs
[ater.
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. I "‘-L-o-c.
Exercise 3.8 oy 22

)
Checle that each of the following » Iny - J:-.+C c 3}
Qir equabons written agafnst the -+ Y= éc'*:"._._. ex.e' 3 = £

di‘ffer'enl—n‘al eqlunHon s ks selvien > Y= Ce_"- Wwhiec h 1S sslution °fo!i‘ff°‘v

eh) .3_;’_ =4+ > J=Cx- i ) __Cf_l_‘-'_-.‘. _ 3L+‘ ' 9 tan(el+c)
2 %
L
Solution:=, 4= L+ I TR W
x'g';. SO|Ut,an-' ;l-;_. = —;:-;.—-
dy — (1+Y) d=x dy _C!_)_L_
= xdy =(1*J) *|+3 - . _?_L:%
.,).J _E:l.:')_-- = _E"_L iﬂte.jr'ﬂH"S both gt ‘&e
1+J x sid es - 93 _ odx
i .
& Inl+y] = IN2tinc . I Xy, Taring inkegration
*lﬂ]l"’ﬂl = lﬁ (e & . - j 5;;_.":;_ = Je
-> 1tJ= -"3=C1_' ‘al -1 1L+4C. Hon
. :  § ferentia = B o g soloHor
.#Nhic.h 19 5°\ul—10h 05. SNEI’) d ff = th?- an(e"-+—c.) ﬂhl(-h 13
e UQHOn' i 3 ’ s
t\' 1 L i o_; d;H.e,q,ual—-vo
i) x’.'("ﬂ'*")-l ~1=0 3 Y+Y=c-3 ol
k. wiMg aliffereﬁba
ion:i~
Selvkion™ s (1 ynas oo
dat
=) %L(L'JH).ji: |
1 %
d - L
~ Ujﬂ)i =i-’-' *G-ﬂﬂ)aﬁ-'x RN \ dy =-Y
{«_K{zﬁz Y
=iy 7—] 3"'13 "'_Idj = 5!-.)'&1( Takinj i@p{gjﬁa an dx
N
* ~ CO)
FrIede Xove O [dx = gz =X+
- .‘j‘-l'.‘j = C"";:",,_ ""’i"ﬂg" is selutor ef e é" _ cé"& ecr-_-c
gwen al"ffercnl:iql%{ vation = =
P &
(i) E‘l..g - é1= 1 , 5":.- e +2%X *+C
o dy _ " QS. Jelx +xdy =
Selvtioni- yo= - < ton'= Jdn+xdy=o
g Solutioni— Jdn+xdy=
Yy == = (+€ _
d= ' x Yydx
e 3dj=(l+€ ) d= _ d%
2% e
-+ [9dY = jd::— fe dx 45 Tage mbegratin
- "L
*%—:x{-%-bc' e \r'\gw.-lnlxl"‘\”‘-
" 3:.___ e +2x +2¢ - \ﬁ‘j,{_ln-g_-_-.-lnc.

> 4yt - o g2+ HEG=C In %y = lMe = X)=c

e
o which is solutien of given diff. eq. QL'

4y _ 1=
ad~L

dd _r1y_- o . 5!
(1v) L ) y=—ce ‘ :
x ot L dy SOthOﬁ-" 9y _ 1 =%
Solvtion:- -i-a-;-c-l =0 d+ 3
L L4 -2y = ydy= (1—x)dx
% d% " S.‘jdﬂ _ jd.,(__s-au:lx Take integration
dY _ 21xdx L .
-_5_ =¥ -3—' = "X. - }— + C..
a4y -J_j‘xdx Taking inteqrabion 2 2
= g J wlp ‘;_‘)"= T % - W+ 2C
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9 0
er 3—3_ = oyt , (Y70) -}de{-fé-clj: g‘J(di-f'j-J;de

L
jor:= 2 : = %X 4 lnx+inc
Solubior:= == =C -+ 9+lny = =+ 3
” * In = 3.":—#— ln Cx wne =Y
dy _ 9% \ne + InY -
- — % "1 )
dY 3 d:- Take tr-\kej""*”“m = lnye = lncx+ _‘:é
3 z
- INJ = Si"dxf_?,:_l__—f'c-l x - 333 ,;_""a.
— — =e-
- \MY = -+ 2;}/ 'd
S & el cxe
M L (1 +Y%)
—&. dy _ 1 3
-« 3 =(Ce -z
| -t VY L (+Y)
QG- $iny Cosec%;__ A L4y
a & i 3 _
Solutiomsr singcosecx <t =4 .
- Sin:j C-'lj:: ! d ke inttar—aHon
4 c_osec:. gxdx
> Sfﬁ‘j j = SINYAA \ 1
:~wdo Take Integration . S
-v-gsinﬂd:l-:Ssr\‘L* e INLE] i or Lor'S S
— CaS = —- CoSA—% mn ! +c-)
- 53- coSA+ C = €= —C C Y
- Co035Y = Eli ) xz-—,
Qz 'xd:j-l-:j(i——l)c['x. =6 T

Solution:= xdy + y(x-ndz=0 ()

d=x
"ﬁx.‘“\‘:\) _ L
- xdy= - Jm0E G = Z 1_1
\t/l -
- _lﬁ_djﬁ ‘:i&dx\f\p‘) (—2
B\ x,_
dd _ 0 _ Jd@ -
- = (= \ = (1— x)dx |
Sd:j 3.7:- du- (19 Take | = 29dy = ( e inbegrabion
wy |\ — = | integration iy
| on wtine - 2§ydy= fidx-§2
- n S
*""’j.—:\ﬂ'&r‘-‘-* -#2.?.1:-.: 7‘-"'--""3',' + C
- ll'"lj = ll’"’iC‘i—-X S

e L.+ C
o B Nabesdt i e

=W
- n X.= % { Qii. dy . %3 _

da 2Y +|
I i cxe '
T T Solution:= dy  2x9 _
QB Al o % 2 do. W+
@ 3""' j A Ol - E]_‘:-L e -y
’ ‘ % s} < dY i L___—5+I
50|pfl0ﬂ . & + - - = !
g+ J dx _dy ="£+1 7‘.7_‘_4..
A+ gyl & dx 24 + |
- " = (LY+1)dy = A dot.
7
l d |d- = \ AQA%
v (arg)de s (+5)9 ~ 3%y« 1% - 3
- Gy = CxeL) i P
Take integration 49+1) = X + ¢
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Qiz. (-92)2L g +xy" =0

dt z
& * oo L_- X d:’ - 1;:0
SO‘Uthﬂ' (% 31)9—;4—3‘*‘ J

-> £(.-3)Gl§—+3z(|+x)=°
d % X
- L(-3) dy _ -y (%)
d %
sy~ l-"':j C_!__H__ L — 1:*_:..‘.:5-
..j" d2 w J
¥
- "..!-""L)Ajﬁ(luhi) *

¥ Y(-29y)dx= (2+*)dy

- dx _ 39
2-T ,'j(l—’-‘_‘l)

y1-29) L4+ X

Using partial fraction e Solve 30a9)
90—_\_____ = _&_+ R

yG-23) I 7Y
- L = AL—2y+ 83—

P‘Ut Yy= O in b

l - A(,_}_(o)) "'BCO}
A=
- = A = y e 4

et xl+ NG

-y . _ A
‘}'l N i = = B =¥ @
B L g Rt < | = A(o) + >
o L +Iny »® ./3 ‘ U’
J A= \ne S —/ T 'y =29
, - yL-Y)
3 \ \ \nC% s =
NY = - ™ i A = ——
- \Nne +\NY = 3 _
£ oy — AN
- nlye | -1nex="5 m@@j@ﬂ becomes as
A (Q)V
J 1 2
C. % O/B"’ Ny 1y-t 2+ R
— ¢ —Ye. y‘.‘l A\ r”fﬂ@\ .
- J& = .e” aYe = AR Take ;mtear‘a{—lo"’
QUB. sntmyicdsbamtes | §3597§ 3557 12

& R ,-"'“‘Qx\:h L
Golutions— sedxkdnyds s sed Jtantdy=

- Secl.'j l:ar'ﬂ.dj — sec"x’canjdx

- SEEﬂ d':":-" _Sec"'ﬂ_dx
tony tonn™®

- X secd Jy . - Ssec‘x dx
ny kan A

-‘l r—3

- \n\x-4
s \h\ct.z-l-'l”

.. =
- Way-i
o . WA\ = c (at+2)

-
2Y )

QLS. sresxry o

dy
so‘utton:r 4+ Con’caﬂﬂ -C-l-; =0

= O
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dy

e

d

Qié. 3""’(-:%_ =350+ X

50|“t‘°"”' y—ndd _ 3(|+1f.l§_)
d= 4.
dy dy
- Y 2SI _ =
J o 3+3%
dy dy
= -2 = =+ IR —
J -3 xdi ddx..
by
- Y -3 = U""?”L);’G_
dY
- J-3= Ux ™
4 " ad--s
dY 1 g%
- S
4-3 -
Take iMtegrabion
d ¢
y _L\I=—=
- S El":" = 45 2
-2 A=l + \nC
> \nly-3l= 5" .
(M
- \n\y-3\= \lmx +InC
‘/‘\
B - \m Cr
. \n\ﬂ -5‘ 'fq k'

w Y—3F3= CA =» = = S e

/M
O]

> S__{-_gngdj-_-_- Ssec-xd-x.

- S__ SinYy olj.-.- Ssec-x.clﬂ-
sy

Il lcesyl =
_\lecsecxnttan

\15¢ec 1+ bant|+Inlcl
)

o C°05Y = CCSCC"L"'EOY-Y*)
A X
> e dﬂ = € —¢
Qis"(e"_ < ) d=
- L o*
Goltioni= @ +&ML - e -2
dA
SR U
_R
d* g"‘+e
-
- dY = e -2 d=
< =
e +¢€
te a ton
que N 2!" é-t
(dy= ) e = d=
a_“"f' e

S8

e

|

- A= 13"’

Q49.

| Alse fimd the particvlar selubven if

=+ Y=Iln)e +e l+c

Find the general selubien of
the eqyuatvon dY |

Lo -]

| 9=1 when *=0
56|Ut{0ﬂ3" El_s.._xu xat'
d-«
- E.l_‘?- — 13"4-'1_
dn .
- é_,_ = (3 +1)
d:;, _ wG+Y)
- e
d=n
- dY _ xd=n
+y*

Take imtegration

ol

- tar;'ﬂ'-'-'-'

W hg@

(D, _
qgﬁﬂb y=1, =

_...--AB = gxdﬂ_
1+yt .
* 4+ =0

2

ey
'S 3ener'ql solutio
o () becomEs

” \\__,/
'“mr\ <> -1 L = r
e — DJ * C— —

P N

Now () = tar Y= X +

Q2. "

req
= (e )

Solve the differemtiol egyua tior

: beolar
re UIer Fﬂr
vSolu t-on )

Lt
co L w W=l e

(
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21 Selve the di‘FFerer\h'Ql .
’ eoVUQHOn .ELS...+?_St=0. Alse sy ,}C = e

dt & ;
finol the particular solution if = P=-ce — M
s= e, when t=o pot p=200, t=0 (cenditiom I)
Solut foni= %%-1-15‘::0 zoo=ce =ce
o> d5 _ _sct w dse -2S tdt = =200 . ce=)
o So Wb P= 2008 — )
dsS _ 9tdt N
> 5 1t oot P = oo when b= 2 (cma.bmjr)
‘ ton ol P=
Take imtegra "
das sobwljoo = 200 €& .
> (5 = et . ,_

L C il L = & -l l'f')2-= ‘ne
-+ |nls| = 2% 4+ ni
s -w 2k=INn1

- =L |n2
2

%lrn.
- s]= -t )
\h ‘ _2_ tL Se M) b p= 200 €
— L - (In)h) —
- é-'—f'-"i' sy S=CE . ’O e P= 200 e’T Faf‘
o 21Int In2- Inl4)

= 200 &

Nhl.Ch s jer'le.r‘al SﬁlUb‘Qn P = 200 € = 200¢€

A( O
-(%Ei@loo (U) w» p= 800
\QN%?EH 'S req. Nnumber o f

“present 4§oor hours lakter.

pot s=Ue when t=o m @
(o)

6 pactera
se Ye=ce -+ he=ce N

-~ &= . ¢ e'. =1 < L{@ :

L 8 N\ :\)
t L O\

v =t ¢ ? A ball s threwn ver b cally UFqu‘d
So@= S= e e = 4 é. <“\f“;& ,ngo with a velocrty of 2LYSovsec
-r S={ e"'tt (re i x&\épgrh'cular Neglectimg air resistance, Hnd
v ion g G veloeity of ball at any time t

~
N a cvltur cteria increases | .
QZZ' at rate Pro%ti?onall lron{r:hc Jy drstance traveled in any time b

- - .
nomber of bacteria present. 3 %i) pnagwimum height attained by the ba

teriaa qre 200 inil:ia“:) qnd are ' ) _— \ and
zi:bleo\ in L hovrs, find the number SOMt‘aﬂ Le.ﬁ Vs oci tY
of bacteriQ prtsenl: four heurs 9is acceleration, Se
dv

IatE'.l‘- ll‘) — e (For UPWdrcl)

ot Mot en
{ a)'e Lot p be numbers of
olutioni= Le 74
¢ bacteria then + dv=-gdt

ap A p (according te ’*fd\/f—'—ﬂfdb
dt (.endil-\'bﬂ) o> V= - st +C,
v 5_: - K‘P Put V= L4850 , t=o0 <6
g -LdP-"-f K-OH: LYSoe = -3co)+c, - C= Y So
P
Take ir')tejr'ﬁll Thes  v= - 3".‘ t24Se 2 9= 1-8M/see
- Jlﬁdp = K,(dt < V=-980t+ L4So o 3= T8° e
~ |r1P < Kkt +lnc dinet h be ha‘sj-.t Seo
-p lnp-lnc.-: Kt v=9|_b_
-) ln P/C. = Kt d
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Pvt h-.-.-.o, t=o0

> 0= -Ll90(°)1+ 1‘150(‘”*‘:’-
> C1=0
50 ‘ h= - '-{90{:1-"'7'"50
: V=0
i) For max. Giedht, .
o= -980t" 1yso fro < 1
So = - ! :.‘ ) ‘:.‘:
o ogot = 2US® 3% pakcity.org %
- be 2450
go
: o)
. O\
I R <>x_/
o Nz 7-L‘5°('€)‘q9°(5/‘-)<%€3;>i>
] &>
306257
o rmax figght= 306237
- O ieght = 30.6m (= by1ee)
Remaini‘nj QNO 18 @ ' d
Exercise 35 52(190(9 |
18 _,_7_9_—-—‘5'1. — —_—
’ Y . 5 Ltan 8+ 4
*HEN sec 646
’ x.d % . i S
n!. f __—-—-—-—'—_—— — L
50|l"bo o +S 4 GQ-" 8+1)
__f )de- -_-:f S-Q(.Ltﬂdé
(X.")L-i- L+ 4 Sec O
= xclx- =—L5'A8 - 10+cC )
J(x} +H)+ ()" Y g o Sltnd v ): _+"
l L = x+
Put .K."'+l-:.'7_tQh6 _ -%'_tan(x_l ’)-f-C. tane

ZJLCL:( = )_Sec" 6d 68
- . dx = sec 8d6
= I sec 6d6
(Z‘EQ?')G)"_F )"

p 1
= G = ‘tan_’C}_Lzﬂ)

& pakcity.org®

do
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