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13. PARTIAL FRACTIONS I (1/2/2017)

Goals.

(1) Little bit more on trig substitution
(2) Partial fractions
(a) Why 777
(b) How to compute the expansion
(c) How to use

Last time: Trig substitutions:

o’ — 122 x=asnb 1 —sin?6 = cos® 0
e +2° z=atand 1 +tan® 6 = sec’ 0
2> —a® 1 =asech sec’f — 1 = tan®0

e Must converge back to z. Won’t accept arcsin (cos 0)
or cos (arctan(z)).
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Math 101 — WORKSHEET 13
INTEGRATION USING PARTIAL FRACTIONS

1. TAIL END OF TRIG SUBSTITUTION _3,1
(1) (105 Final, 2014 + 101 Final, 2009) Convert [ (3 — 2z — 2?)
to a trigonometric integral. dx
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Date: 1/2/2017, Worksheet by Lior Silberman. This instructional material is excluded from the terms of UBC Policy 81.



2. PARTIAL FRACTIONS: PRELIMINARIES

(1) (Polynomials)

(a) Which of the following is irreducible? @ 1% —
7, 22% + 3z — 4(2x* + 3x + 4.

X -F - &-H/:;) /X~ @) %Dw fw vt lx+c, lot A = 13 ~ ¢, ﬂbdo/n#
i ol Azo S

N 3 3%- 0 A = %432>Q Qx 23 %6t A=9‘32<O
(b) Factor the polynomlalsac — 3z + 2, 2° — 4x.

%42 (X=D(X=) | ¥4y - x(y 4) = X (x+2) (¥=2)
OLVoOB'\”M&

(2) (Preliminaries 2) Evaluate d
() [ 553 = 5 lgl3x+4] + C C%S(AM/‘)‘U{
U=2x4+4
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PARTIAL FRACTIONS MOTIVATION

(1) Would you rather compute

622—222+18
L) / (x3—6x2+11w—6> dz

0 [ (+ g+ aty) do

(2) Compare

1
/ 2+1dx:arctan:z:+0
T

with
2 r—1
dez =1 C
/332—1 =5 az+1‘+
what is the difference?
(3) “Magic identities”:
62> — 22x + 18 1 2 3
= + +
3 —6x24+1lz—6 x—1 x—2 x—3

and
- 1
2—1 x—1 z+1
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3. PARTIAL FRACTIONS EXPANSION lﬁ ~2,at 3

(1) Find A, B such that 7 5;’(;3 — = A 4 L

o Clear denominators to get 5z + 3 = A (24 -3)+ & (¥32)
e (Method 1) Simplify and solve for A, B.

SET - 0A%-3A +Bx+2R - (1A+D) x + (2B 24)

Wawt: 5 =2A R o = 4A 3
%& R3A 3 3ps T T > (4]
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"Method |\": clear ol!nommkm‘, Solve Fdr Caeﬂ'

(2) Apply Method 2 to find A, B, C such that

622—262+26 _ _ 622261426 _ _A + - B
3—622+11z—6 ~ (z—1)(z—2)(z—3) ~ z—1

Ae %51 bx-26x+26 _ ¢ -2%+2%
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k~2)(x ~3) (=) (1-3)
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(%-N(x~2) =g~
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