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<C4> INTEGRATION

Answers - Worksheet C

1 x+5  _ A4 B 3 =4 . B
(x+D(x+3) x+1  x+3 (t=2)t+1) =2 t+1
3x+5=A(x+3)+B(x+1) 3=A(t+1)+B(t-2)
x=—-1 = 2=24 = A=1 t=2 = 3=34 = A4=1
x=-3 = —-4=-2B = B=2 t=—-1 = 3=-3B = B=-1

x+5  _ 1 2 . .[ 3

T (x+D(x+3) _x+l x+3 ) (t=2)t+1)
b _-[ (x+1 w3 _I( o)
=ln|x+1|+2ln|x+3|+c —ln|t—2|—ln|t+1|+c
=In |"“2| +¢
1

3 a 6x-11  _ 4 B 214—x __4 . B
2x+1)(x-3) 2x+1 x=3 x“+2x-8 x+4 x=2
6x—11=Ax-3)+B(2x+1) 14-x=A4A(x-2)+Bx+4)
x=-1 = -14=-1T4= 4=4 x=—4 = 18=—-64 = A=-3
x=3 = 7=7B = B=1 x=2 = 12=6B = B=2
. J‘ 6x—11 . J‘ 14—x
’ Q2x+1)(x-3) ) x> +2x—8

_ 3
_-[ (2x+1 xX— 3) dr _.[ (x—2 x+4) dx
=2In|2x+ 1| +In|x-3] +¢ =2In|x-2] -3In|x+4]| +¢
c 6 _ 4 B x+1 4 B

Q+x)(1-x) 2+x 1-x 5x2 —14x+8  5x—4  x-2
6=A4A(1 -x)+ B2 +x) x+1=A(x—-2)+B(5x—-4)
x=-=2 = 6=34 = A=2 x=% = 2=-$4 = 4=-3
x=1 = 6=3B = B=2 x=2 = 3=6B = B=%
. J‘ 6 J‘ x+1
' (2+x)(1-x) 5x°—14x+8

= + £ = -

-[(2+x - ) J‘((x 2) S5x— 4)
=2In|2+x| =2m|1-x] +¢ =tin|x-2[ - ZIn|5x-4] +c
=21n 2+x +c

1-x

4 a X-6=Ax+4Hx-1)+Bx-1)+Cx+4)
x=-4 = 10=-5B = B=-2
x=1 = 5=5C = (C=-1
coeffs of x* = A4=1
= 1—- = —

b I( x+4 x— 1)

=x—2In|x+4| —In|lx=1] +¢
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5 ¥-x-4 _ 4 B, C
(x+2)(x+1)> x+2 x4l (x+1)
¥ -x—4=A(x+ 1) +Bx+2)(x+ 1)+ Cx +2)
x=-2 = A4=2
x=-1 = (C=-2
coeffsof x> = 1=A+B = B=-1
X-x-4 _ 2 1 2
o+ 2)(x 4+ x+2 x4l (x+1)>
_ 2 1 2
_-[ (x+2 x+1 (x+1)2) dr
=2In|x+2| =In|x+1] +2cc+ )" +c
6 W5 _ . B, C
xr -1 x+1 x—1
3 —5=A(x+ 1)(x-1)+Bx—-1)+Cx+ 1)
x=-1 = -2=-2B = B=1
x=1 = -2=2C = C=-1
coeffs of x* = A=3
3x* -5 1 1
= 4+
x2 -1 dr I(3 x+1 x—l) dx
=3x+ln|x+1| —1n|x—1| +e=3x+In |2 +e
o
x(4x+13) _ 4 + B n C

2+x)>GB-x) 2+x (2+x) 3-x
x(4x +13) =42 +x)(3 —x) + B3 —x)+ C(2 +x)

x=-2 = -10=5B = B=-2
x=3 = 75=25C = C=3
coeffsof ¥ = 4=-4+C = A=-1

. x(4x+13) g 3 1 2 dr
' I Q2+x)?*(3-x) I(S—x 2+x (2+x)2)

=3mn|3-x|-In|2+x] +2Q+x)"+¢

x> —x+1 =4+ B n C

x> =3x-10 x—5 x+2
¥ —x+1=A(x-5)(x+2)+B(x+2)+Cx-5)
x=5 = 21=7B = B=3
x=-2 = 7=-7C = C=-1

coeffs of x> = A4=1

2-x+1 3 1
. = + - -
I x> =3x-10 dx I(l x=5 x+2) dx

=x+31n|x—5| —1n|x+2| +c

2
2—6x+5x =A+ B n C

21-2x) x  x 1-2x
2 — 6x + 5x” = Ax(1 — 2x) + B(1 — 2x) + Cx*
x=1 = = C = C=1
x=0 = B=2
coeffsof ¥ = 5=-24+C = A=-2
2
K I zngx_—*zi); dx :I (1—12x _%+%) dr
=—%ln|1—2x|—21n|x|—2x_l+c
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3x-5 _A+B

(x-1D(x-2) - x—1 x—2
3x-5=A4A(x-2)+Bx-1)

x=1 = -=-2=-4 = A4=2

x=2 = B=1

. J‘4 3X7_5 dx = J‘4 (L + 1 ) dx
3 (x-D(x-2) 3 x-1 x—2

=R2lx-1] +m|x=2[71%
=@2In3+In2)-(2In2+0)=2In3-1In2

x+3=A+B

x(x+1) T x x+1

x+3=A(x+ 1)+ Bx

x=0 = A4=3
x=-1 = 2=-B = B=-2
. [3 x+3 _(3 .3 _ 2

) .[1 x(x+1) dx -[1 (x x+1) dr

=BInlx| -2mn]x+1]]}
=(3In3-2In4)—(0-2In2)=3In3-2In2

b 23x—2 - A T B
X" +x-12 x+4 x=3
3Ix-2=A(x-3)+B(x+4)
x=—4 = —14=-74 = A4=2
x=3 = 7=71B = B=1
..J‘Z 3x-2 dx:J‘OZ(Z_'_L)dx

0 X24x-12 x+4 x-3

=2Inlx+4| +mn|x-3]]3
=2In6+0)—(2In4+1n3)
=2(In2+In3)-4In2-In3=In3-2In2
9 - A T B
2x* —Tx—4 2x+1 x—4
9=A(x—-4)+B(2x+1)

x=-1 => 9=-24 = A4A=-2
x=4 = 9=9B = B=1
[ 9 [, 12

) J‘1 2x* —Tx—4 dx L (x—4 2x+1) dx

=[ln|x—4| —m|2x+1]]?
=(In2-In5-(In3-In3)=In2-In5

d 2x22—7x+7 4+ B L C
x°=2x-3 x=3 x+1
W= Tx+T7=A(x-3)x+1)+B(x+ 1)+ Cx —3)
x=3 = 4=4B = B=1
x=-1 = 16=-4C = C=-4
coeffs of x* = A4=2

2 2x—Tx+7 2 1 4
J‘ X —Tx47 dx:jo (2+——ﬁ)dx

0 x*-2x-3 x-3
=[2x+In|lx=3] —4In|x+1]]2
—(4+0-4In3)—(0+In3-0)=4-5In3
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Sx+7  _ 4 . B . C
(x+1D2(x+3)  x+1  (x+1)>  x+3
S5x+7=A(x+ D +3)+Bx+3)+Clx+ 1)

x=-1 = 2=2B = B=1
x=-3 = -8=4C = (C=-2
coeffsof ¥ = 0=4+C = A=2
! 5x+7 L2 1 2
" —  dx = + - dx
J‘0 (x+1)%(x+3) jo (x+1 (x+1)° x+3)

=R2n|x+1] =@+ 1) " =2mn|x+3]]}
=(2In2-1-2In4)-(0-1-2In3)
=1 _2m2+2In3

2+x _A+B

8—2x—x’  4+x 2-x

2+x=A4A2 —-x)+ B4 +x)

x=—4 > 2=64 = A=-1
x=2 = 4=68 = B=2
: Il 2+4x S S
T goox— 42 -1 " 2—x 4+ x

=[-2In|2-x| - LIn[4+x[]},

=(0-1In5)—(-2In3-1n3)

=In3-1In5

9 2 21 = 4 . B
X —a xX+a X—da
l=A(x—a)+B(x+a)

x=-a = 1=-2a4 = A=-1L

2a

x=a - 1=2aB = B=-L1

2a

1 _ 1 _ 1
o -dd 2a(x—a) 2a(x +a)

Logeo L[l -1
b I xt—a? dx_Za-[(x—a x+a)dx

L(ln|x—a| —1n|x+a|)+c
2a

= —In +c
2a x+a
1 _ 1
¢ .[ at—x? dx 2 _ > dx
Z—Lln x—a +c
2a x+a
=L1n x+a s
2a xX—a
—[Llip |23 —4[ Ll | XHLq3 it | X=2|q1
10 a =[ghn|—1], b =4[1In|—11% ¢ =305 11
=¢(n 3 -In2) =2(In3-1In 1) =3(ni-0)
= —3n2 =413 =33
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