Math 101 — WORKSHEET 15
PARTIAL FRACTIONS, APPROXIMATE INTEGRATION

1. PARTIAL FRACTIONS EXPANSION

Theorem. Let % be a rational root of anx™ + an_12" "t + -+ ag = 0 where a; € Z. Then plag and qla,,.

2243246 _

(1) Write the form of the partial fraction expansion: T aoTE =

(2) (Division)
(a) Factor 23 — 622 + 11z — 6

3

(b) Divide with remainder: m =

s 8x—10 _ 8x—10 _ A Bz+C
(3) Consider 4x3—4x24+5x — z(4x2—4x+45) T =z + 422 —4x+5

(a) Find A using method 2

(b) Calculate % — 4 to find B, C.
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2. NUMERICAL INTEGRATION

To approximate I = f; f(z) dz using n intervals:
o Az = b’Ta. T, =a+1iAr =a+ %(b — a). For midpoint rule, Z; = x; — %Aw =a+ (z - l) Azx.
e Midpoint rule: [ f(z)dz ~ Az (f(Z1) + f(T2) + - + f(Zn))-
e Trapezoid rule: fab flz)dz ~ &2 (f(zo) +2f (21) + 2f (m2) + -+ + 2f (1) + f(zn))-
e Simpson’s rule (n even)

) f(x)de m B2 (f(xo) + 4F (w1) + 2f (w2) + Af (x3) + - + 2f (Tn—2) + 4f (@n-1) + F(20)).
You must memorize these

(1) (Final 2009) Let f(z) = sin(e”). Approximate I = f02 f(z) dx using the modpoint rule, the trapezoid
rule, and Simpson’s rule, with n = 4 in all cases. You may leave your answers in calculator-ready
form.

(2) (Final 2015) Write down the Simpson’s rule approximation to I = fOQ(a: — 3)%dz with n = 6.You
may leave your answers in calculator-ready form.




