Petroleum Systems Control Engineering Engineering Analysis (Third Class)

Example:- Evaluate f0°° Vze 2 dz
Solution let t =273 = 7 = t1/3

dt= 3ZZdZ = dz = "Z_Zdt
5 / -2 A
then [Vze@dz = [Tt St dt = J[Te™ Tt

= —z3 1 o v L (1 N
fO \/Eede':ng B t21dt=§F(—)=—”

Euler Beta Function

The Beta function (%, y) is defined by the integral
Blx,y) = [, 1 (1 —t)?\de x>0, Y0

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

Blx,y) = 22

F'(x+y)
Prove that B(x,y) = %ﬁg}?
Since I = fooo & Lt let £ = = dt = 2mdm
then [x) = fow e ™ m¥B22mdm =2 fow e~ ™ m2*-1dm
similarly Fly) = fOOC_’ e 'ty dt " et =0 = dt = 20 dn )
then r(y) = foc,)o e "n¥=-22ndn = 2 foooe‘”znzy'ldn

multiplying T['(x)-T(y)

E(x) T = 4 fooo fooo e~ (M) 2x=112y=14n dm . f
By transformation this integral to the polar coordinates where
Y i
m=rcosd |, n=rsing dmdn=rdrde i
A\ Lo
oo % F i
I'(x) - Ty) = 4f0n/2 fo e~ (r cos $)** 1 (r sin $) 2 1rdr do g Y o
8
since r2x=1, 421, 0 — 4 2(x4Y) L =1 = p2(x+y)-1 [0} : :
/2 (oo 2 m=rcos
= Fx) T =4f""[ e r2G+)-1(cos $)2*~1(sin ¢p)~1dr do
Or D) - T() = 4(J;"*(cos $)>(sin )1 dp)(J,” e~ r2®+9)~1dr)
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Petroleum Systems Control Engineering Engineering Analysis (Third Class)
Now, [T (cos 9) 1(sin @)L wveere e (@)
et t=sin*¢p when ¢=0, t=0 ) and when ¢=§ . el
Since sin?¢ + cos?p =1 = cosp = (1 — t)V/?
- - dt = dt
dt = 2 sin¢ cos¢p do = dop = A o T

Substitution these values into integral (a)

7[/2 - . o 1 _1 _1 dt
Jy "“(cos d)?*M(sin )"t dgp = [ (1 — )72 (6)* "z R

[T (cos )2 (sin )21 dp = 2 [1(1 = £)*"1(O)F ! dt = 14(x,y)

® 12 2(x+y)-1
o dr (b)
Eet~ #*=t¢ = 2rdr = dt
) © _t (xty)—= At _ 1Ot (rhy)-1.. g,
) & fo e tt B = fo e tt Lt

fooo e 21y = 1 r(x + y)

F() TG) =4 Tx+y) 2B(xy)

_ Tx)r)
Or By) =305,
Example:- Evaluate f01 t99(1— )%t
Solution

fol t1'3—1 (1 P t)l'g_ldt i '3(13’19) G (-3 @9) g r(1.3)r(.9)

['(1.3+1.9) re.2)
but #1262 + DI(1.2) =T(1.2+ 1+ 1) =T(3.2)
so & TF(32)=1.2-22-0.9182 = 2.424
J3 93 (1—)°%dt = 22222 = 03562
¢ 00 ya-1
Example:- Evaluate = e dy

Solution fooo 3;:/1 dy = fooo e
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Petroleum Systems Control Engineering Engineering Analysis (Third Class)
Let y=é where y=0 when x=0 and y- o when x =1
1=x+x dx
¥ WS T

Then the given integral becomes to

= dy = [+ 2 (1 - x)dx
= [ D (- ke = [t (1= ) @D g 7y

= fol x*1(1—-x)"%dx = fol P —x) 1 gy

= folxa‘l (1 — x)A-a)-1g, = HaXG-a) _ I(a)r(1-a)

r(1)
Example:- Evaluate fon/z Gas”" & sin”V -y dx
Solution let sinx =+t seeeen e (1)
i VE
then from the figure cosx = V1 —¢ SLRTTRITRTLY (7))
%
from equation (1) gos X dy = % §e e . 1—t
s 1 2 o3 8 A
= dx ' = Eﬁcosxdt/ y, P dx = Zﬁ\/l_—tdt
Also from equation when x=0, t=0 - and when x = g 5 b =l
7'[/2 2m-—1 s 2n—1 Sy 5 d o By 2n-1 [ i1l
Then [ cos®™3¥Fx Gin?"~1x dx = e t)< = (t)( = el L
Ll -1 -1
e zfo (1 ) e e
. gt S S _ 1 I(m)I(n)
J, “Geos x sin®"lx dx = E o
HWS
1- Evaluate each of the following
(@) - fooo(x =+ 1)2 g~ dx (b) - f0°° exp(—\/E) dx ©) - fooo'% B

2- Evaluate each of the following
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Petroleum Systems Control Engineering Engineering Analysis (Third Class)
(a) fon/z Vcos® db Answer g L?
, @
(b) fon /Zm do Answer - F(%) (—)
(c) f;% et Wil/x) =z Answer ( )
(d) folxm (lni)n dx Answer m F(n+1)
© J, : \/fLZ et  2it=2%n Answer g % :
3-Bysetting 2m — 1=k and n = % in the result of f:/z gl g sinZ”‘lkx dx , show that

ST cosk e dg = ¥E Itt0/2]
0

2 TR2)rl- = k>-1

What is [T sink 0 de
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