MATH 3D Prep: Substitution Rule

1. Find a function f(x) such that f’(x) = cos(z)e™®) and f(7) = 0.

Solution: Using the substitution u = sin(z), then % = cos(z), so du = cos(z)dz, so

f(z) is the antiderivative of cos(z)e*™®), so
f(z) = ) 4
for some constant C. Plug in z = 7, f(x) = 0, we get
0= 4 C=e"+0=1+C.

Solve for C, we get C = —1. So .
f(l‘) _ esm(m) 1

dx.

2. Evaluate the indefinite integral / T3
— 2z

Solution: We use substitution © = 1 — 2z, du = —2dz, then
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C.
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3. Evaluate the indefinite integral / ———dx.
J x2 -2z +5

Solution: We first complete a square in the denominator,

/f7dx—/§#d—x—/é;du—éarctan(u)—f—C—?arctan
4z S22+ 2 S 2 e+l 2 2

/de_/édx_/de_/§¥dx_/§
22 -2 +5 ) a2 -2x+1+4 ) (x—-1)2+4 " 4%+1 /4
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