Math 132 - October 7, 2016

Solutions

Partial Fractions Steps

1. Use long division to ensure degree of numerator is less than degree of denominator.
2. Factor the denominator into linear or irreducible quadratic factors.

3. Determine the “form” of the partial fraction decomposition.
Remember: Linear factors, Quadratic factors, Repeated factors

4. Solve for constants in partial fraction decomposition.
5. Integrate term by term

Warm-up Problems

1. Solve the partial fraction decomposition

2 +z+2 A B C

(x—=2)(z—1)(z+1) z—2+z—1+x+1

(a) C=1(b) C =i [Correct|(c) C=-2 () C=%

Solution: You should get the system:

A+B+C=1
—-B-3C =1
—A—-2B+2C =2
A=3B=-20=1

2. Integrate

/$5_5x3+x2+5x+2d _/ 2 L 9p 4 22442 d
a3 —222 —x+2 T v v (x—1)(z—=2)(z+1) v

s 12 8
_/(x TR T ool T 3wog)) @

1 1 8
:§x3—|—x2—|—§ln\x+1|—21n\x—1|+§ln|x—2\+0

Class Problems
Note: Problems [3| through [§] are linked (corresponding parts correspond).

3. Long division practice:

6244322 —1722241022-329 _ .2 41
(a) z2+x—30 = 6z 3z + 11+ z2+x—30
32° 224 +132% 82?4 5241 _ 9,2 z+1
(b> z3+4x =3 2r+1+ z3+4x
8 6_ .5 3
44—z’ —4x"+ax4+1 _ 3 x+1
(C) x5 +4x3 = 1 + 5 +413
2z574x3+312+31+1 _ 3x2+z+1
(d) 4 —2x+1 =2z + 4 —2xx+1
() 225 —22°4202* —20234+212% 17241 _ 2+ 3z’ 4at1
26 —25+1024—1023 4922 -9z - 26 —25+10x%—10x3+9x2 -9z

4. Factoring Practice:

(a) 224+ 2 —30= (z — 5)(z + 6)
(b) 23 + 4z = z(2? + 4)



(c)
(d)
(e)

2% +4x3 = 23 (2% + 4)
2t =202 4+ 1= (x—1)%(x+1)2
2% — 2% + 102 — 1023 + 922 — 9z = z(z — 1)(22 + 9) (2% + 1)

5. Writing down partial fraction form

z+1 A B
() Gbitem =75 + 74
41 Bz+C
(b) a:(x;r+4) = + x2i4
(c) Wﬁ@—*hﬁ +D§If
3z +x C D
(d) &= 1)2+(a:1)2 =25+ (x 1)2 Rl il oy
3 z+1 Cz+D Exz+F
( ) z(z— 1)fm;_+$(m2+1) + ﬁ + rzil + 1219
6. Find the system of equations to solve.
x+1 _ A B
() G5 = 775 T 315
Solution: 6A—-5B=1, A+ B=1
() ity = 4+ 252
Solution: A+B—O C=1,4A=1
(€) wirim =2+ 2+ + 25T
Solution: A+D_O B+E=0,4A+C=0,4B=1,4C =1
32’ tw A B c D
) e =0t e T i + G

Solution: A+C’:0 A+B—C+D=3, —-A+2B-C-2D=1,-A+B+C+D=1

3z2+x+1 + B4 Cz+D 4 FExz+F
z(x— 1)(m2+9)(m2+1) x— 1 z2+1 249
Solution: A+ B+C+E =0, ~A—C+D—E+F=0,104+10B+9C -~ D+ E—F =0,

~10A-9C+9D -~ E+F=3,9A+9B—-9D—F =1, -94=1

7. Solve the system of equations

(a)

6A—5B=1, A+ B=1

Solution: A =6/11, B=5/11

A+B=0,C=1,44A=1

Solution: A=1/4, B=-1/4,C =1
A+D=0,B+E=0,4A4+C=0,4B=1,4C =1

Solution: A=-1/16,B=1/4,C=1/4, D=1/16, E = —-1/4
A+C=0,A+B-C+D=3,-A+2B-C—-2D=1,-A+B+C+D=1
Solution: A=1/2, B=5/4,C =-1/2, D =3/4
A+B+C+E=0,-A-C+D-E+F=0,10A+10B+9C-D+E—-F =0,
“10A-9C+9D —E+F=3,9A+9B—9D —F—=1, 94 =1

Solution: A= —1/9, B=1/4, C = —3/16, D = 1/16, E = 7/144, F = —5/16

8. Integrate practice

(a)
(b)

C

f<612—3x+11+ 11(9?_5) + 11(;_6)) de=22%— 322 + 1la+ Snfz — 5|+ Znjz+6/+C

(35(}2 —2z+1+ 4 — 1w T I%H) dr = 2®—2?+x+ 1 In|z|— 3§ In(2?+4)+ 5 arctan(z/2)+C

1
- @ + 43:2 + 4x3 + 16(ac ) 4(;c2+4)) dx
ix‘l —z—Lnjz]— & — g + 55 In(z? + 4) — §arctan(z/2) + C

I
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( T 2(3: Ty + 4(x 0z — 2(x+1) + 4(x+1)2) de == +§ln|x71|f4(x_1)filn\x+1\f4($+l)+0

3z Tx
2- 9z + 1 1) 621 T 16( 12+1) + 144(:v2+9) - 16(z§"+9)) dz
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