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Example:- Evaluate I: tlrt

Solut ion let  t=23

dt : 3zz dz

Engineering Analysis (Third Class)
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d t = 2 n d n

\f

(a
L

il

then If ^lZr-* a, = !f, J tu'r-' ! ;? at = itf ,-' t-I-t+r o,

'. [- ,f 2s-z'd"z = tlf t-' t]-' at = 1r H = f
Euler Beta Function

The Beta function F@,y) is defined by the integral

F(x ,y )  =  !1 { - r  (1 -  t1 t - t4s x ) 0 ,  y > 0

The Euler Beta function can be represented in terms of Gamma:function as:-

F(x,y) =
r(x)r(y

;lrlilii:,-

Prove that B(x,y) : W
l(x+y)

f(x) = [* e-t{-tdt

f(1z) *.6- ,-nznT;t=vZndn = Z I; ,-n2nzt'-t4,

multiplying f(x) .f(y) '='

ml'r0) = 4l:  [ f ,  e-@'+"')*zx-tnzv-tdndm
.

By transformation this integral to the polar coordinates where

I'(x) = [f, e-*'7n4x-z;fu* i I; ,-m2*zx-t4*

f (y) : j f , , , . ,e- t t ! ' r 'dt  I  let  t :nz e

l i = r c o s Q  ,  n = r s i n 0  d m d n = r d r d Q

f(x) ' r(y) = n I:" If, ,-" (r cos flzx-tQsin o)2v-1r dr dQ

r zx - ! ,  Tz t -1  .  y  -  y2 (x+D,  r - t  -  y2 (x+y1 -1

f (x) . f (y) = 4 I{" [f, e-,'rztx+v)-1(sos O)zr-1(sin e)zv-! d.r de 
m = rcos 0

f(x)' f(y) = +1ff/2 @osq)2"-1(sin Q)2t-' dil(: r-r2 rz(x+v>-tdr)Or
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Nowo

let

Since
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I{/ '{rotg)2'-1(sin Q)2v-L dO ...(a)

Engineering Analysis (Third Class)

dt  d t
?  d Q  = ,  

r i r t o . " r o  
:  

, t * @ '4 , , .

.' u"ff'

r(1.3)r(1.e): -
f (3.2)

f  = s i n 2 0  w h e n  Q = 0 ,  t = 0

sinz@* cos2@ - 1 + cosQ = (L.- t )L/z

,  a n d w h e n  Q = I  ,  t - - 1 :, 2

d t = Z  s i n @ c o s 0  d Q

Substitution these values into integral (a)

L e t  T 2 = t

so .i

Or

Example:-

Solution

I{/,{,o,0)2'-1(sin+),:_'dQ:fr '_0y_}G)*-,ff i

If, e-"r'<x+t)-t4,

+ Zrdr - dt

.  , l  
, ,

ftr.a-r (1 - 6;r.s-Ldt = p(I.3,L.g) = !1.3)f(?.J0gJ4 \ -  - /  ' - \  f (1 ,3+1.9)
,#it v,$t

but * . ' r  
* i r :g;* f .Z@?+1)f(1.2):  f (1.2+ L+ 1) = f (3.2)

,,t lo 
"iff i  n

so' '%,* 
;f l t l .z; 

= 1'.2'2.2'0.9tBZ = 2.424

, .  "  ;"  . f  ,0.,  (L_qo.e4,=ry= 0.3562

Example:- Evaluate Iit#0,

solution If # ay : [i ya-t(L + y)-t dy

I{/'{ror*)zr-r(sin Q)zt-' dQ =}fif, - r)'-':,,Wt ! ffir,

r(x) .r(y) = +.| r@. -A$l}ffi
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Let  y=*  where

+ dy: f f id*= &
Then the given integral becomes to

Example:- Evaluate I:"

Solution let sin r : VI

/ = 0  w h e n  x = 0  a n d

COSzm-r X Sinzn-7X d.X

Engineering Analysis (Third Ctass)

y + @ when )c = 1

t = L

ff # ay = Ilel)a-t(L * *)-' (L - x)-zd"x 
*,,1 ,q*h,r

: I:(*)"-'(*)-' (L - ts1-24* = li xa-r (L - x)-@-r) (t -@-:3****t

= [7 7ga-7 (r - x1-"4x - [7 2aa-t ,, - 

_: 

*t-rorr_.,,,,,,,,, 
, 
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*

= Jr ya-t (L - 2611-a)-1d.x = 
ry 

= r(a)r(i 1o)-. "'1.''"

then from the figure cos.tr : Gt

(a) - Iff* + L)2 s-xz 4x:

2- Evaluate each of the following

,,,.,,rq 
};,';.,;,,ig" ( z )

and when

@(T)rhen I{/' ro,,^a'lit-::-;t:*i : fc, - 0(n
or = i.frCr,.*- ,1^-rlr#Y;,0,

; '4- q

, 
ff*if4?'soszm-r x sinzn*7x dx =

"* ff;
H.WS'+o;g, ,"

l- Evaluate each of the following

Y = -
2 '

L t  1

i G q7=rat

r(m)r(n)
f(m+n)

(b) - If, exp(-tl?) ax (c)- If 6 a.

1
2
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Engineering Analysis (Third Class)
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