Section 7.4

Alvin Lin
Calculus II: August 2016 - December 2016
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Solve it as an indefinite integral:

2 4 2
—  dz = — dz
202 +3x +1 2¢+1 x+1

2 1
2 dr —2 | —— d
/2x+1 * /x+1 .
1

2
2/ dx—2/ dx
2z +1 z+1

2In2z + 1| —2ln|z + 1|+ C

Now we apply the original limits of integration:
1

[21n|2x+1| —21n|x+1|]
0

210 [2(1) + 1| — 21|l + 1| — (2In[2(0) + 1| — 21n]0 + 1)
2In 3| —21n|2| — (0)

9
—In|Z
o]

Exercise 19

/1 22 4+x+1

dx
o (x+1)%(x+2)
24r+1 _Az+B D

G+ 12@+2) (wt1)? 22
2 4+r+1 Ax + B D

1)? 2 =
@D e+ ) o) " wrie T2

?+r+1=(Az+B)(xz+2)+ (D)(a* +2x+1)
v +2+1=A2x* +2Ax + Bx + 2B + Dx* + 2Dx + D
> +x+1=(A+D)2*+ (2A+ B+2D)z + (2B + D)

A+D=1 2A+B+2D=1 2B+D=1

(z+1)*(z + 2)

1-D
2(1—D)+T+2D:1
4—-4D+1—-D+4D =2



A=-2 B=-1 D=3
2 +r+1 _—2:1:—1 3

C+ 1212 (1P z+2

Solve it as an indefinite integral:

/—2:6—1+ 3 d
@+12 zr2

2v +1 3
— | —= d d
/(l‘+1)2 x+/x+2 v
20+ 1
31n|$—{—2|—/($—+dzz

x+1)2
Let:u=2+1 z=u—1 du= dx

2(u—1 1
3ln|x+2|—/udu

u?

2u— 1
3ln|x—|—2|—/u du
u

2

2
31n\:c—|—2\—/—du—/u2 du
u

1
3ln|z+2| —2In|u| + -+ C
u

1
3ln|z+2|-2njz+ 1+ ——+C
x+1

Now we apply the original limits of integration:

1

1
3Injx +2| —2Injz+ 1|+ ——
x+1],

1 1
3ln|1+2—2In|1+ 1|+ —— —BIn|0+2] —2In|0+ 1|+ ——
n|l+ 2| n|—|—’+1+1 (3In |0 + 2| n|+!+0+1)

1
3ln\3\—21n]2!+§—(31n]2]—0+1)

1
3In|3| —2In|2| —3In|2| — 3



Exercise 23

/ 10
(x —1)(22+9)

10 A +Bx+D
(z—D(22+9) 2—-1 22+9
10 A B D
v (x —1)(z*+9)

(z_l)($2+9>(x—1)(9c2+9) x—1+ 249
10 = A(2® +9) + (Bxz + D)(z — 1)
10 = Az?> + 9A + Ba?> — Bz + Dx — D
10 = (A+ B)2* + (D — B)x + (94 — D)
A+B=0 D—-B=0 9A-D =10
D=9A—-10 9A—10—B=0 94—-10—(—A4) =10

10A = 20
A=2 B=-2 D=8
10 2 2148

(x—1)(z2+9) =x—1 2249
10 2 20 — 8
dz = dz — d
/(:p—l)(.r2—|—9) ’ /x—l v /x2+9 ’

1 2x 8
2 dx — d d
/m—l . /x2—|—9 x+/x2—|—9 .

8 3
21n|x—1|—1n|:p2+9|+§/$2+9 dz

8
2In|z — 1| —In|z® + 9| + gtan’l(g) +C

Exercise 39

/\/iL‘—i-l
dx
x
Let:u=+vVx+1

r=u?—1
1

du = ———
“ 2V +1
2duve+1= dx

2u du = dx

U
/u2_12u du

4

dx




u—1)(u+1)
1 A B
(u—D(u+1) u—-1 u+l
(u—1)(u+1) L = A + B (u—1)(u+1)

(u—1(u+1) wu—1 wu+1
l1=A(u+1)+B(u—1)
l=Au+A+Bu—-B
1=(A+B)u+(A—-B)

A+B=0 A-B=1

1 1

(1+B)+B=0 B=—- A=-
2 2

1 1 1

(u—1)(u+1) 2(u—-1) 2(u+1)
1 1 1
/(u—l)(u+1) du:/Q(u—l)_2(u+1) du
1 1 1
§/u—1_u+1du

1
5(1n|u—1|—1n|u+1|)+0

1
(u—1)(u+1)
2u+hnfju—1—Inju+1/+C

1
2u+C+2/ du:2u+2(§(ln|u—1|—1n|u—|—1|))+C’

If you have any questions, comments, or concerns, please contact me at
alvin@omgimanerd.tech



