Lior Silberman’s Math 101

6. SUBSTITUTION (16/1/2017)

Goals.

(1) Immediate substitutions
(2) u-substitution

(3) Pitfalls

Last Time: Indefinite integrals = anti-derivatives
‘ ) : / . , '
Q- QX(E}(AX wkmls 8 %)) A’ xc.w—;)gi_x

Wit o 4ind oy -douvibles, tdaa:  Diff cule S "njrz,}%'on

Y\Ms
ol (£39)> $'+a” Clsa)oh = 8oty foobr
T et T (6D ore 2t

M’j‘, (‘Jlam mlxz.
@(avng(ez Say ¥4 - (400 7 (x)= $6o
Problome Tyed  § 4(ox)aly htn vu ¢

Solebion 1; hork by by Flad) g D) ¥ a¥la)

C £la)oly = )a—’F(Ow) +»C " =afly)

Solution 20 O blor) oby = (Rlav)ady = L(Fle)ady: L Fla)+c
Q  —
C)\(M.h'ﬂi!ﬂ ‘,’5’/0\/)
b | XS

2 2
Graroyle Y’(ex o =5 0" Aoy =5 % +C
= T
hain vule ($(a00) ) = $'(aix)-9x)




NGN *fOY ‘M’S . Sub S’)‘:"L M‘LL'EM

Mlhon_ - §ef‘§ou%g§€* (R -} ("% gy = (e
T

)
Yeu s AN
=fe'sC {L.me’rc :
o g Lacl o
Usuad wou. o7 U v, xt
— G.b g-Q. XO{)' = g-Q 2L0l’u = ,JL--Q +C ::lL-eK*C
dny U=X*

0’&7 =X &> du:ade)(
Sunmgs 2 Livol @r'ecc U=3/x) g@-ﬂ\d‘ \'y‘ﬂl_le‘a}ﬂ’ /s -F/u)o/u

4, t'Y&’%YﬂS( In %Wn’al(z
Heo vhuve ho Yevariodle

ockshadh



Math 101 — WORKSHEET 6
SUBSTITUTION

Theorem (Substitution). [ f'(g(z))¢'(x) dx = f(g(z))+
C. Equivalently, [ f(g(x))g' (z)dx = [ f(u)du where
u=g(x) |
(1) Evaluate the integrals
a) [sinzcoszdr =
(hint: fuse u = sin m)
b Pl obz\)jomdj on SInX
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Problem. It’s easy to check that (—3 cos(2z))
L. 2sinzcosxz = sinxcosx. How is

| —%—sin(Qm) = &
that possible?
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(b) (Final, 2014) [ cos®zsin*zdz =
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