Questions on special functions

1) Verify the following formulas

1 :%t n b[b “cscen+a” coten]
X :%dtzw

Y :ﬁdt%mb)

9 i Horal o

6) _Z(at-f)bﬁ e g 1o e

7 I(t 't%)a dt=B(a+1, b-a-1)

a1l

Tt 1 ]
8) _([Wdt—wﬁ(a,p"‘l a)

9) [ttt =1pan)
0
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10) [t o1 19) Pt = %[3(1+ 0/q,1- p/Q)
0

1
1) [t¥P(1-19) Vodt = % B(1/p,1-1/p)
0

12) J.Wdt_—ﬁ(a,l 1/q)

a -1
13)jt+cdt ; ’(Tm)( )2l

14) I;dt—sﬁ(c+13m 9

1 t3
15 " adt _ T
) £ Jt(a?+t?) a

m-1 1 .

G)IWd =g B(M.N) and hence find the value

5
X
| arage®

2ab

17) | x e ® sinbxdx = [Hint: put sinbx =

o—38

(az + b2)2
( |bx)]

18) j x ™ cosax dx = o M osmn 5")  [Hint: put cosax = Re. (€]
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Ton _AX _ m : -1 Q int: ;
19) jx e&sinbx dx_(a2+b2)nlzsm(ntan (a)) [Hint: put sinbx

=1m. ( |bx)]

20) j (x-8)™ (b-x)"dx = (b-8) ™™ B(m+1,n+1), then deduce that:
a

JQ4 (X-5)(9-x)dx = 2(?)2 [ Hint : put x-a= (b-a)t]
S T

! imzﬁ"s"( i

/2

22) j (tanx)"dx = (”7“)
23) nfz do = (1/4)* [ Hint: put tan(x/2) = t]

0 1—%sin26 Wr

W JaTI(n+D)/2]
24) j(smx)2 dx = 2" o

®3h

25) nf (sind)"do - nf (cos0)do - Jz_

I1) Evaluate the following integrals

t2dt
2 -t

2
24) |
:

25) | (1-t2)"dt ,
1
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U2
26) j tmlln(1/2t)dt |

28) _ I (174)

o—-=a O'_° 8
Y
+
—
=N

\/3—cost 4 Jr

2Jy)

n/2
29) [ cos™tsin"tdt
0

(Hint: put cost=1-

20) T dt 2
o \/3t_t

1
31) j t338—t3dt

37) jx/x_e'g/x_dx
0
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38) e\/_dx

| e
1
39) |
0

x4 ( Iog )3dx

/4
40) j (cos20)°(sin40)*do  [Hint: put 20=t]

41) j (sin0)°(1+cos0)*dd  [Hint: put 6/2 =1]
0

/4

42) j(sine+cose)”3de [ Hint:

—1/4

/4
2( L cosp + L sing)2de = 2cos(0+ m/4)]°do , put
_7!/4[\/—(\/_00 +\/§sm Y _7!/4[\/—005( + 1/4)] pu
0+ m/4=1]

/3

43) [ (3 3 sind +cos0) 4 do

—7t/6

Tx 8 (1-x8)dx o x8(1-x8)dx
W e TH L e

T(x8-x14)dx
!) (1+ x)2¢ !

T (sinx)"1dx — _
45)(]) s+ DCosx [ Hint: put tan(x/2) = t]

46) Given E = 0.8935, find the value of ‘512
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47N 1f B(n,2) = 412 and n is positive integer, find the value of n.

48) T(a+ )™ (a-x) " dx

49) [ x™ (Iogax)”dx

50) (—Iogax)'“zdx

ot— ot—a

51) [ x™ e-ax"dx

52) ng J(8-x3)dx
0

o—38

[11) Choose the correct answer

1
48) [ x* (log )1()3 dx = (3/325, 6/625, 3/625, 6/325)
0

/2

49) [ Jeotxdx = (\2r/2,712, 71 4,\2r] 4)
0

50) 1]0 e X218 =(1, 2, ©,2n)
V27 g Y

51) [ /¥ eV dy = (V/2,7/3, V7, /6)

0
52) If B(n,2)= (15 and n is positive integer, then the value of nis (3,

-2,2,-3)
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53) Thevaueof B(m+1,n) is
( B(m,n), *B(m n,

m+n m-+n
54) J'Wdtz (n/N2, Jml2, nl2, nl4)

T vy = (3F329 F)

0

Tp(mn), *B(m n))

56) sz(l— X)52dx = (B(3,7/2), B(1,5/2), B(2,5/2), B(L,3/2))
0

57) [ x* e X2 dx = (3J7/8,3Vn /4,7 12,15J7/8)
0

dx
58 -
) g V1-x4
(F@IHTW2), 1@ arw 4y, AT AT 2)
I'(5/4)
(L/ 203/ AT/ 2)
r'(5/4)

59) Prove that :

B(m+L,n) _ B(m,n+1) _ B(m,n)
m n m+n

/2 dG /2

sino
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60) Match the itemsin columns | and ||

a) B(p,q) ) T'(1/2)

I'plq .t ox Pldx
®) F(p+q) R Rrwwaray
c) Vn iii) B(p,q)

d) gr’fm iv) I'pI'(1-p)
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