MATH 2300-015 QUIZ 2 (take home) Name:

Due Tuesday, September 12th at the beginning of class. Please use additional paper as
necessary to submit CLEAR and COMPLETE solutions.

Use the partial fraction decomposition to integrate these rational functions.

2 _
1. /xm+2d$ The integrand is

2+ x—
2 —x+5 L T2l —2z +11
22 +r—6 2+r—6 (x+3)(z—2)
so we want the partial fraction decomposition of %,

oz 111 A B
(9«“+§)$€—2) =213 g2 2tll=Alz-2)+B(@+3)=(A+B)r-24+3B

= -2=A+B, 11=-24+3B= A=-17/5 B="17/5.

Hence the integral is
17 dx 7 dx 17 7
dr — — — =zr——1 3+ -1 —2|.
/m 5/:c+3+5/x—2 v g mled 3+ sinfr -2
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2. / 3 i 2+ 5 dy. The integrand is
y° =3y +3y—1

y? +3 _y2+3_A+B+C’
=32 +3y—1 (y—1P3 y—-1 (y—172 (y—1%

and we obtain

¥’ +3=Aly—- 1 +Bly—1)+C=Ay*+(B-24)y+ A—-B+C
= A=1, B-2A=0, A-B+C=3=A=1, B=2, C=4.

Hence the integral is

dy 2dy 4dy e — 1] — e i
/y—1+/(y—1)2+/(y—1)3_1 ly—1]—2(y—1) 2(y — 1)~

—23 — 2622 — 282 — 120
3. / : - : dz. The integrand is
24— 16
—z3—26z2—28z—120_—23—2622—282—120_Az+B+ ¢c , D
24— 16 (2244 (z+2)(2—2) 2244 242 22

We must solve

— 232622 -282-120= (A2 4+ B)(2+2)(2 —2) + C(z — 2)(22 +4) + D(z + 2)(2*> + 4)
=(A+C+D)z*+ (B —2C +2D)2* + (—4A+4C + 4D)z + (—4B — 8C + 8D).



More compactly, we can reduce

1 0 1 1 -1 1000 3
0 1 -2 2 -2 0100 2
4 0 4 4 28 |71loo010 5
0 -4 -8 8 —120 0001 -9

toget A=3, B=2,C =5, D= —9. Hence the integral is

/3z+2d n
—dz
2244

/5dz +/—9dz_3/ 2z dz+2/ dz +5/ dz _9/
Z+2 2—2 2/ 2244 2244 z+2

3
= 5111(,272 +4) + arctan(z/2) +5In |z + 2| — 9In|z — 2|.

4,/dw
w? — 2w +

integral is

10

. Completing the square, the denominator is (w — 1)? + 9 and the

1actan r—1
— ar .
3 3

dz
z—2




