Math 101 — SOLUTIONS TO WORKSHEET 16
PARTIAL FRACTIONS, APPROXIMATE INTEGRATION

1. PARTIAL FRACTIONS EXPANSION

(1) Apply Method 2 to find A, B, C such that
6x2—262+26 62> —26x426 A 4 B 4 C
r—2 r—3

3—622+112—6  (@—1)(z—2)(z—3)  z—1
Solution: We have

622 — 26 + 26 N 6-12—-26-1+26 6 )
z—D)(z-2)(z—-3) ' (@-1)1-2)1-3) (z—1)(-1)(=2) z—1

62% — 26z + 26 . 6:22-26-2426 -2 2
z—1)z-2)z—-3) > 2-D)x-2)2-3) (-1)@z-2) =z-1

622 — 26 + 26 6-32—26-3+ 26 2 1

r-Dz-2)(z-3) * B-13B-2)(x-3 @@@-2) z-1
soA=3,B=2C=1.

8x—1 8x—10 A Bz+C

(2) Now consider 4r3—4z29&-5z = 2@’ —2245) — z T T22—1215
(a) Find A using method 2
Solution: We have % ~0 ;(—15(; = _72 so A= -2.
(b) Calculate % — % to find B, C.
Solution: We have
8x — 10 _(—2) _ 1 8z — 10 +2}
x(4x? — 4z + 5) x x |4ax? —4x+5
1 [8z—10+2 (422 — 42 + 5)
" 422 — 4z +5
182248z —8x—10+10
o 42 —4x+5 }
_ 82
(422 — 4z +5)
_ 8z
422 —4x 45

sothatB:8anc;C:0.
(3) Finally consider 55— Can we have A, B such that 2?2 = A(x + 2) + B(2z — 3)?
Solution: No, because the degrees don’t match.
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2. APPROXIMATE INTEGRATION

Let f(x) = sin(2?). Estimate fol f(z) dz using the trapezoid rule, the midpoint rule, and Simpson’s rule,
with n =4 in all cases. You may leave your answers in calculator-ready form.



