Question
Evaluate

us
(i) /2 sin® x cos® z dx
0
%
(ii) / sin® z cos” x dx
0
%
(iii) / sin® cos? z dw
0

1
(iv) / 2%91 — 1:2)% dx
0

Answer
(i) This is I34. Use formula of Q6.
-1
o = Mlm,zn valid for m,n >0
’ (m+n) ’
_ (3 — 1) — g]
34 = 314 3-24 = 2l
Ly = /5 sin z cos* z dx
9 0 ™
B 5 1, 5 5
2 1 2
Therefore Is4 = = X — = —
erefore I3 4 = - X g &
(ii) This is I57. Use formula of Q6.
G-1, 4,
57 = <5+7) Is o7 = 19737
(3—1) 2
——ZL I3 o7 =—1
T 1077
What’s 11,7.
3 Se)F 1
11,72/ sinz cos’ x dr = _sr
0 8 1, 8
So
2 1
I3, = — x =
PTT10 78
4 2 1 1 1
157 = — X — X =— = = —
’ 12 10 8 10x12 120



(iii) This is Is4. Use formula of Q6.

6-1),
64 (6+4)
(4-1)
44 = (@+4) Iy
I = g +i§ Ioa
What'’s Iy 47

s
2 . 2
Ins = / sin® z cos? x dx = / cos* r dx
0 0

Use result from lecture notes: equations (1.38)

4—1
Ins = ( 1 )I()z

2—-1
s — () Iog

2
=
2—-1 3
= | — d
( 2 >/0 v
_ T
4
3 1 = 3
Ihg=-x - x = =2
S0 Joa =7 X5 X5 = 1
1 3T
I = - X —
247 6% 16
3 1 3n
H I = — X=X —
ence 4,4 3 X G X 16
5 3 1 3n 3
Igg = —X=-X=X-—=—
’ 10 8 6 16 512



= dxr = cosudu

set s
andx=1 — wu=
r=0 — u=

So integral becomes
/5 du cos u(sin u)®(1 — sin? u)%
0

us

= /2 du(cos u) sin® z(cos® u)
0

Nlw

s
2 .
= / ducosu sm6 i COS3 u
0

s
2 .
= / du cos* usin® u = Is 4
0

3T

We've already done this in part (iii), so the answer is ——
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