Section MATH 1152Q

7.4 Learning Activity (KEY) Fall 2017
x=9
1. Evaluate IZ— dx.
x°—=3x-18
[Solution] Since x* —3x—18= (x—6)(x+3),
x=9 A B
we can let =

= + .
x*=3x-18 x—-6 x+3
Multiply both sides by the denominator to get
x-9=A4(x+3)+B(x-6)

=(A4+B)x+(34-6B)

1
A+B=1 A=—3
Hence, =
34-6B=-9 4
B=—
3
- 1 1 4 1
Thus, x=9 =——- +—-

¥’ -3x-18 3 x-6 3 x+3'

Therefore, I— —I( ! jdx
x> —3x-18 3x63x+3

:——J‘ dx+— de
x—6 x+3

:—%ln|x—6|+§ln|x+3|+K where K is a constant

2. Evaluate I > dx.
X +x
[Solution] ~ Since x* +x*=x*(x+1),
2 A B C
we can let ——=—t5t——

X+x" x x° x+1
Multiply both sides by the denominator to get 2 = Ax(x+1)+B(x+1)+Cx’

=(4+C)x*+(A4+B)x+B
A+C=0 A=-2
Hence, {A+B=0 = < B=2
B=2 C=2

Thus, 2 = 21 2L+2L

x4+ x? X x? x+1

. m:j(—zl+z~%+2_i—j¢x
X +x X X x+1

:—2I dx+2I— dx+2 E dx

Therefore, I

:—2ln|x|—z+2ln|x+1|+K where K is a constant
X
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3. Evaluate I; dx.

x*+3x7 +2
[Solution]
Since x*+3x* +2= (x2 +1)(x2 +2),

1 _Ax+B Cx+D
37 +2 x4l P42
Multiply both sides by the denominator to get
1 =(Ax+B)(x2 +2)+(Cx+D)(x2 +1)

=(A+C)x*+(B+D)x*+(24+C)x+(2B+D)

we can let

A+C=0 A=0
B+D=0 B=1
Hence, =
2A+C=0 C=0
2B+D=1 D=-1
1 1 1
Thus, = - .
37 +2 X+l X +2

1 1 1
Therefore, Im dx = J‘(xz 1 - x2 +2) dx

1 1
:'[x2+1 dx_Ix2+2 dx

= arctan (x)— 1 arctan (L

N

7
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2
4. Evaluate .[ w dx.
x =3x+2
[Solution]
3x° +4x-6 13x-12
2—:3+2—
x =3x+2 x =3x+2
Since x* —3x+2=(x—1)(x-2),
13x-12 A B
+

we can let > =

¥ =3x+2 x-1 x-2
Multiply both sides by the denominator to get
13x-12 = 4(x—2)+B(x—1)

=(A4+B)x+(-24-B)

Note that

A+B=13 A=-1
Hence, =
—2A-B=-12 B=14
Thus, £3x—12 _ 1 1
x"—=3x+2 xX— 1 -2
2
Therefore, I3x t4x-6 dx = (3+ [3x-12 jdx
x =3x+2 X =3x+2
[3——+14 ! jdx
x=2
=I3dx—

:3x—1n|x—1|+141n|x—2|+K where K is a constant
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5. Evaluate I sec‘ 0
1+siné
[Solution] Since sec' 0 = - !
I+sin@ (1+sind)cosd
B cosd
(1+sin@)cos* &
cosd 3 cosd

B (1+sin 19)(1—sin2 (9) - (1+sin 6’)2 (1-sinf)

we can let u =sin@ and du =cosf db .

ThusI sec‘H d0=j 00256’
1+sin@ (1+sin6?) (l—siné?)
_'[ 1+u — )
1 A B C

Furthermore, let > = + ~+
(1+u) (l—u) I+u  (1+u) 1-u

Multiply both sides by the denominator 1 = A(l+u)(l—u)+B(l—u)+C(1+u)2
=(—A4+C)u’ +(-B+2C)u+(4+B+C)

4-1

—A+C=0 4

Hence, { -B+2C=0 = B:é

A+B+C=1 )

C=-

4
Thus, 21 :l. 1 +l. 1 24.1. 1
(l+u) (l—u) 4 1+u 2 (1+u) 4 1—u

secd _J'

Therefore, -[1 -
+sin

1+u

1 1 1 I 1
:j —- +—- > +—- du
4 1+u 2 (1+u) 4 1-u

! ! du+1 ! a’u+1

L L _ (4
e T2 gy T 4
S Y T RS L Y R
2 l+u
:—ln|1+sm0|——-;,——ln|l sin@|+ K where K is a constant
2 1+siné
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x+1

X +4x

dx .

6. Evaluate I

[Solution]
Since x* +4x = x(x2 +4),

x+l 4 Bx+C

Wecanlet3—_ > .
x+4x x x +4

Multiply both sides by the denominator to get
x+1= A(x2 +4)+(Bx+C)x

=(A4+B)x’+Cx+44
A=l
A+B=0 4
Hence, c=1 = B:—i
44=1 C=1
——x+1

Therefore, If;ldx: (ll_l%jL 21 jdx
X +4x 4 x 4 x+4 x +4

1¢1 1 1
ol RG] Rt Fevw:

:lln|x|—lln()c2 +4)+larctan X + K where K is a constant
4 8 2 2
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