HOSSAM GHANEM

(24) 8.4 Integralsof Rational Function (B)

x*—2x% +4x+1
x3—x2—-x+1

dx 9 May 1997

Example 6 Evauate f

Solution
x3 —x? —x+1=((x% —x®)-(x-1D=x*x-1)—-(x—-1)
=x-DE*-D=x-Dx-Dx+1D)=>x-1D*(x+1)

X+1
x© B x+1> Xt =23 +4x+1

— + + —

x=x3-x?+ x

+x3—x2+3x+1

- + +

xXX—x?— x+1

+4x

x*—2x>+4x+1 4x
x3—-x2—-x+1 =x-l_l-i_(x—l)z(x+1)

4x N A B c
G-D2x+1D) D -1 -2
Alx—1)?2+Bx+1D(x—1)+C(x+1) = 4x
at x=1 = c(2)=4 = [c =2]
at _x==iil = A(4) = —4 = A=-1
at x=0 =2 (D@ +BL)D+2)(1)=0 = —-B+1=0 ) Bl==1
Cxt—-2x% +4x+1 1 1 2
Toxd—x2—x+1 :x+1_(x+1)+(x—1)+(x—1)2

x*—2x?+4x + 1 1 1 2
I:f x3—x2—x+1 dx:f<x+1_(x+1)+(x—1)+(x—1)2)dx

1 2
=—x’+x—In|lx+1|+Inlx—-1]———+¢
2 x—1




(24) 8.4 Integrals of Rational Function (B)

p2

(2sinx — 3) cos x
d
Example 7 Evauate fsin2x+3sinx+2 x
Solution
Let t=-sinx dt = Gos.x dx
[— j&dt
T ) t24+3t+2
2t —3 2t—3 A B

t243t+2" (t+2)(t+1)_(t+2)+(t+1)
At+1)+B(t+2)=2t—3

at t= -2 = A(-1) = 2(=2) — 3 > —A=—7
at gt = B(1)=2(1)-3

1
- f(t+2)_(t+1)

~ [A=7
~ [B=—1

dt =7In|t+ 2| —In|t+ 1]+ ¢ =5In(2 +sinx) —In(1 + sinx) + ¢

3x% +1

+12(2 + 1)

dx 52 July 24,2010

Example 8 * evauate the followi ng integral f (
X
Solution
3x2+1 A B Cx+D

= . i
x+12(x?+1) x+1 (x+1)? x2+1
Ax+ D2+ 1) +Bx?+1)+(Cx+D)(x+1)2=3x2+1

a x=-1 B(2)=3(1)+1 2B = 4 B =2
ax=0 A+ +b() =1 A+D=-1-[1]
a x=1 A2)2)+2)2)+(C+D)4)=3+1 4A+4D+4C =0
4(A+D)+4C=0 —44+4C =0 C=1
a x=2 ARG+ @GB)+2+D)(9) =12+1 > 154+ 10+ 18+9D = 13
154+ 9D + 28 =13 - 154+4+9(-1-— )=—15
154 -9 —94 = —15 64 =—6
From[1] ~1A+D = -1
gl A =1 2 X
x+ D2(x% + 1) dx_f<x+1+(x+1)2+x2+1)dx
=—ln|x+1|—%+lln(x +1)+C
2
ExamDIeg ( 3 pts) Evaluate the following integral 2x” — et 2
40 August 7, 2011 (x—1)(x%2-1)
Solution
x—DE?2-D=x-DEx-Dx+1)=>x—-1D*(x+1)
2x2 —x+1 ] 2x2 —x+1 il B C
N I SR ER e R T e R R
Ax—1)?+B(x+1D(x—-1D+Clx+1)=2x>—-x+1
a x=-1 A@G) =21 - (-1 +1 - 4A=4 S [A=1]
a x=1 c(2)=2(1)—-(1)+1 > 2C=2 >[c=1]
a x=0 M) +BO)D+ M) =1 - 2-B=1 -[B =

= e d—f( 1 e ! )d _ Inlrokaeil ERAIN_ Sag,
~ 3 x+1 (x — 1) o i x—1 £

(x-DE*-1)
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(24) 8.4 Integrasof Rational Function (B) p3
Homework
4
45 Evaluate theintegral f itk x4 dx
7T gy
4 2
2 | Evaluate theintegral f Zo Bl o
N x3+x
5
3 Evaluate theintegral f i 43)6(962 vy dx 44 July 2007
in 2
4 Evaluate theintegral j Zsj_&dx 2 May 1995
- COS X
2
Evauate theintegra A e 22 December 2000
= (x+2)(x%2-2x+4)
2
6 Evaluate theintegral j Eaan 2;; D dx 23 May 2001
Z\am
ol Evaluate theintegral j G D (xx+ e dx 24 August 2001
2
8 | Evaluate theintegral f (x - :;_:22) dx 25 December 2001
Iy XX X
L
Q | Evaluate theintegral j x2 - jdx 27 December 2002
7 X
. 2
10 | Evauate theintegral j ETORTE) dx 28 May 2003
4
11 | Evauate theintegral J . il = 29 May 2003
=il mrl
: 4x
12 | Evaluate theintegral jx3 Tz v d 30 July 2003
3
. 1
13 | Evaluate theintegral (XZT+1)de 32 December 2003
- X
2
. 1
14 | Evaluate theintegral f (x;_l_;)x(:_ 5 dx 33 May 2004
&yo
15 | Evaluate theintegral j sz ix : 2 dx 36 June 2005
e =147
. 2x3 — 2x% — 3x —
16 | Evaluate theintegral & Ko~ 3% S dx 39 December 2005

(x + 1)2(x2%2 + 2)
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(24) 8.4 Integralsof Rational Function (B) p4

Homework
7x% 4+ x + 3
Evaluate theintegra 46 July 2008
i Vi f D2+ y
. x3 + 4x
18 | Evaluate theintegral j TP 47 December 2008
410 W W
2°= 3x2
Evaluate theintegra 48 May 2009
19 = TTRCEY T 4
x% + 14
20 | Evaluate j CEOICEYIEST) dx 49 August 2009
21 Evaluate the following x2+x+1 56 11 December
£= | (21/, points) j %2 —1 dx 2011
5
22 | Evauate the following integral X dx
== x*—16
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(24) 8.4 Integralsof Rational Function (B) p5

22 Evauate thefollowing integral j — 6d
Solution
xt—16=(x?-4Dx*>+4)=(x-2)(x +2)(x* +4)
a1 16x x4—16> x>
“TE_160 L xA= 16 [
16x _ 16x M A N B 1 Cx+D X5—16X
x4 =16 (x—2)(x+2)(x2+4) (x—-2) (x+2) (x2+4 v
Alx +2)(x?2+4)+B(x —2)(x>+4) + (Cx + D)(x — 2)(x + 2) = 16x 16X
at x=-2 = B(—-4)(8) =-32 =|B=1
at x =2 = A(4)(8) =32 =[A = 1]
at x = = (D)4 + (1)(=2)@) +D(-2)(2) =0 = 8-8-—4D =0 = [D = 0]
at x=1 = OB)G)+QEDG)+Cc=1DB) =16 = 15—5—3C = 16
10 — 3C = 16 = —3C =6 = [C=-2
x> 1 1 2x
=13 fmdx B f[x—2+x+2_x2+4+x] gt
=1n|x—2|+1n|x+2|—1n|x2+4|+%x2+c
x% + 14
49 August 2009
20 Evebat, [P 5+ 55 11o) % g
Solution
x*+ 14 =9 A Bx+C
(x —2)(x2 + 2x +10) (x—2)+(x2+2x+10)
Ax?+2x+10)+ (Bx+ C)(x —2) = x*> + 14
at x=2 = 184=18 = [A = 1]
at x=0 =10+ (-2)C =14 =10 -2C = 14 = —2C = 4 =[C==2
x=1 =21)A3)+B-2)(-1)=15 = — (B—2)_2 = -B+2=2 = =[B=0]

Ls f (x — 2)J(Cx2++1:x NET) e j ((x 1 2) (xz T 2%+ 10))
)

- [ (s wriyes) = —2l—gen (5

/
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