MA 112 - Calculus II
Worksheet # 5

Professor Broughton

Name: Box #:

Due: Wednrsday Jan 15.

1. Compute the following integrals:

3x+2
¢ / z2—52+6 dx

2* =52+ 6= (v —2)(r —3).

Write
3x +2 A N B
(r—2)(x—-3) -2 x-3

Then (using root substitution method)

34+ 2= A(x —3) + Bz — 2)
3.342=A4.0+B(3-2), B=11
3.242=A(2-3) +B-0, A=—8

3x + 2 dx dx
————dr = — 11
/x2—5x+6x /:(:—2+ /x—?)

=—-8lnjzr—2|+1lln|jz -3|+C

5
* / ngz;:ri(i dx
4
Using long division we get:
3xt +2 = (2 — 52+ 6)(32° + 152 + 57) + 1952 — 340

3xt +2 1952 — 340
= —3x2+15 5+ ————
2 —-5r+6 o +x2—5x+6



1950310 _ A B
(x—-2)(r—3) x-2 x-3
1952 — 340 = A(x — 3) + B(x — 2)

1952 — 340 = (A + B)z — 3A — 2B

A+ B =195 34+ 2B = 340
B=195— A, 3A+2(195 — A) = 340
A= -50, B =245

5 4 5 5 5
3x* 42 dx dx
——dz = 3 15 57) dx — 50
/41:2—5x+6x /(x+ T ) v 4 T—2 /4x—3
:@—501 ‘— + 2451n ’
1
:%—501n +2451n 2

o [
2 —Tr+6= (- 1(2*+2—-6)=(z—1)(z—2)(x+3)

Write:
322 +2 A B C
(x —1)(x —2)(z+3) _ZL‘—1+ZL‘—2+ZL‘+3
302 +2=A(x — 2)(x +3) + Bz — 1)(x +3) + C(z — 1)(x — 2)

5
3-1+2=A1-2)(1+3)+B-0+C -0, A:—Zl
14
3-4+2=A-0+B(2-1)(2+3)+C-0,B=— 5
29
3:942=A4A-0+B-0 +C(-3—1)(—3—2), C:%



/ 32 42 J 5/ dx E dx 29 dx

x3—7x+6x:_é_l x—1+5 x—2+2_0 r+3

) 14 29
:——ln|x—1|+€1n|x—2|—|—%1n|x+3|+0

4
(x2+1)dx
¢ 34722 +162+12
23 4+ 72?4 160 + 12 = (2 4+ 2)(2* 4+ 52 4+ 6) = (z + 2)*(z + 3)

Write:
2+ 1 A B C

@+22@+3) 42 (@+2? 243

Then

2+ 1 = Az +2)(x +3)+ B(x +3) + C(z + 2)*
2+ 1= Az +5A2 + 6A + Br + 3B + Ca* + 4Cx + 4C
=(A+C)z*+ (BA+ B+40) x4+ 6A+ 3B + 4C

So

A+C =1
5A+B+4+4C =0
6A+3B+4C =1

Subtract 5 times equation 1 from eqaution 2 and 6 times equation
1 from equation 3 to get

A+C=1
B—C=-5
3B —2C = —5

Subtract 3 times equation 2 form equation 3 to get

A+C=1
B-C=-5
C =10



We then get iteratively C' =10, B =5, and A = —9.
Alternatively

2?4+ 1 = Az +2)(x+3)+ B(x +3)+ C(z +2)*
Plug in x = —2
5=0-A+B(-2+3)+0-C,B=5
Plug in x = —3
10=0-A+0-B+C(-3+2)*C=10
Now

2?4+ 1 = A(z +2)(x +3) + 5(z + 3) + 10(z + 2)°
22 +1—5(x+3) —10(z +2)* = A(z + 2)(x + 3)
—91% — 54 — 451 = Az + 2)(x + 3)
—9(x+3)(z+2)=Ax+2)(x+3), A=-9

42
° /1‘41 dx

Write

T+ 2 A N B +Cx+D

-1 -1 x2+1 2 +1
2+2=Az+1)(a>+ 1)+ Bz —1)(a®+ 1) + (Cz + D)(z — 1)(z + 1)
r+2=(A+B+C)2*+(A-B+D)2*+(A+B-C)z+A—-B-D

' —1=@-D@+1)E*+1)

System of equations method:

r+2=(A+B+C)a*+(A-B+D)2*+(A+B-C)z+A—-B-D
A+B+C=0

A-B+D=0
A+B-C=1
A-B-D=2



Subtract equation 1 from equations 2,3,4 to get

A+B+C=0
—2B-C+D=0
-20'=1

—2B-C—-D=2

Subtract equation 2 from equation 4 to get

A+B+C=0
—2B-C+D=0
-20 =1

—2D =2

Now we get D = —1,C = —%,B = _71(1—

Root sustitution method:

r+2=Alz+1)(2*+1)+B(x—1)(2*+1)+(Cz+D)(z—1)(z+1)

—142=A-0+B(-1-1)(1+1)+(-=C+ D) -
142=A1+1)(1+1)+B-0+(C+D)-0,A

:U+2—Z(x+1)(x2+1)+%l(a:—1)(3:2+1):(Cx+D)(x—1)(x+1)
—%x?’—:ﬁ—i—%m—f—l:(C’x—i—D)(a:—l)(x—i—l)
—%(m—l)(:c—l—Z)(m—l—l):(C:E+D)(:c—1)(a:+1),C:—%, = -

/:U+2dx_§/ dx _1/ dx _1/(93+2)dx
—-1" 4)z—-1 4)z+1 2) a2+1

31| 1 1l 1] I/Zxdx / dx
=—Inlz—1|—-=-Inl|z - — =

4 4 4] 2241 22 +1
3

1 1
:Zln|x—1|—Zln|x+1|—11n(m2+1)—arctanm—l—C’




2
(z2+1)
° /1 D i 4T

z? + 1 _ A, Be+C
(z+1D)(22+4x+13) x+1 22+4r+13

2>+ 1=A(2® + 4z +13) + (Bx + C)(z + 1)
1+41=A1-4+13)+(-B+C)-0
A:

ot =

1
ﬁ+1—g@%wm+1$:

—~

Br+C)(x+1)

g@+1mx—m:43x+cxx+n,324

22 +1=A(x* +4r +13) + (Bx + C)(x + 1)

2’4+ 1=(A+B)r*+ (4A+B+C)x+13A+C
A+B=1

4A+B+C=0
13A+C =1

A+B=1
—3B+C=-4
—13B+C=-12
Divide eqaution 2 by -3.

A+B=1
g ¢_1
3 3

—13B+C =—-12
Add 13 times equation 2 to eqaution 3



A+B=1
p-¢_1
3 3
13 52 10 16
4 1 4 4 1
C:—§, _———§:—7A:1——:_
5 3 35 5 5 5

2 (2? + 1)dx 1 [? dx 4 (* -2
dr = - + - | ————=dx
1 (@ +1)(22 4 4 + 13) 5Ji x+1 5, a?+4x+13
1/2d93 +2/ 2x + 4 d+4/ 4
== - T+ - 3
5Ji x+1  5); 2?2 +4x+13 5 1x+4x—|—13
_1/2 dz +2/ d(2? 4 4z +13) +4/2
5),z+1 5 x?+4x + 13 5J1 ( x—|—2
T+

_! [In |z + 1]) + 2 [ln’:p +4dx + 13H % F arctan?

In (§) —1—21 (25) —i——arctan (4> ——arctan (3
2 5 18 3

1ln <§> +gl (25> —i—zarctan( )

5 2 5 18 15 3 30

5
1
5



