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Integration 1

Evaluate f_ll 111220:6
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(@) Consider theintegrals: I, = [————dx and I, = [ Snx

cosx +sinx cosX +sinx

By evaluating I; +1, and [; —1I, ,find thevaluesof I; and I, .

(b) Evaluate [———"—dx ,where a’+b%#0 .

acosx+b sinx

(c) Evaluate [ Lxdx ,where a,b#0 .

aeX+be~

@ L+, = [—SX x4 [SNX gy = [OXIIMXGy — [gx=x+k,

cosX +sinx CcosX +sinx cosXx +sinx

cosX —sinx d(cosx +sinx)
—  dx = f—

L—-I,=] = In|cosx + sinx| + k,

Solving the above simultaneous equations, we get:

cosX +sinx cosx +sinx

I, = %(x + In|cosx + sinx|) + ¢,

I, = %(x —In|cosx + sinx|) + ¢,

(b) Let I3= I$dx and I, = [ sinx

acosx+Db sinx acosx+Db sinx

acosx+ b sinx

Then  al; +bl, = | dx = [dx = x+ ks

acosx+ b sinx

(2

dx



b cosx —a sinx d(acosx+b sinx)
beosx-asinx g, _ ¢

bI3 _al4 :f

=Inlacosx + b sinx| + k,

acosx+ b sinx acosx+b sinx

Solving the above simultaneous equations, we get:

1

3 = o (@x+blnJacosx + b sinx|) + c

Iy = azibz (ax—DblInlacosx + b sinx|) + c,

e—X

aeX+be™X

(©) Let Ig= fﬁdx and Ig = [ dx

aeX+be™X
aeX+beX

Then  als +blg = [ dx = [dx = x + kg

Xt oa—X X -x
aec be dx—f—d(ae the )=ln|aex+be_"|+k6

aeX+beX aeX+be™X

als — bl6 = f
Solving the above simultaneous equations, we get:

I = i(x+ln|a e*+be™*|) +cs

g = %(x— Inlae* +be™*|) + cq

(a) By using the substitution x = a cos? 0 + B sin? 0 , evaluate the integral

B 1
fa TS dx ,where a<p .

Evaluate this integral where a > f .

(b) By using the substitution t = i , evaluate the integral

b 1
fa mdt ,where 0<a<b.

— (P 1 — 2 L2
@ 1=/, (X_a)(ﬁ_x)dx and x = acos” 6+ Bsin”6

x—a)(B—x) = (acos?0+Bsin? 08— a)(B— acos? B — Psin?0)
= [—a(1 — cos? 0) + B sin? B][B(1 — sin? B) — « cos? 0]
= [—a sin? 0 + B sin? B][B cos? 8 — a cos? 0]
= (B — a)?sin? Ocos? B

dx

56 = —2xcosBsin® + 2B cosBsin 6 = 2(B—a)cosBsinb

(i) When x=0a, a =acos?0+Bsin?8 = («—B)sin?0=0=sin0=0, a#f
s~ 0 =nm
(i) When x =8, B=acos?0+Bsin?0 = (B— a)cos?0=0= cos® =0, a#p



L B=nm+=
2

Combining (i) and (ii), wetake 06 =0 and 6= g to be the new lower and upper limits.

=22 - (B—a)cosBsin6de =2 [>d6 =T ,where a <f .

\/(B—oc)zsinz Bcos2 0

When a >, /(B — a)2sin? Bcos? § = —(B — a) cos Hsin O

.'.I=—_T[

- 1
(b) When we use the substitution t=-,

b 1 __ r1l/b 1 dx\ _
fa t/(t-a)(b—t) dt = fl/a L)) (_ x_z) -

~—

o)

X

1/b 1 dx =

=— . — , from ()
MR Jan(e-2) ()

1Bk
=

B fl/b 1 dx
1/a /(1-ax)(xb-1)
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and note that
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