lllustration of Different Answers to Integration Problems

j tan x sec? x dx

METHOD 1: setting u = tanx

u =tanx

du = sec® x dx

1 1
ftanxseczxdx=ftanxsec2xdx = fudu = §u2+C = Etan2x+C

METHOD 2: setting u = secx

u=secx

du = secxtanx dx

1 1
Jtanxseczxdx=jsecx (secx tanx dx) = fudu =3 u?+C = Esec2x+C

Conclude: The two functions F(x) = %tan2 x and G(x) = %sec2 x have the same derivative
and, therefore, the same slopes for all values of x. See the graphs of these two functions
below. Note that they differ only by a constant (i.e., %). This is because from Trigonometry, we

know: sec?x = tan®x + 1.
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f sin x cos x dx

METHOD 1: setting u = sinx

u =-sinx

du = cosx dx

1 1
jsinxcosxdx=Jsinxcosxdx = Judu = §u2+C = Esin2x+C

METHOD 2: setting u = cosx

U = Cosx

du = —sinx dx

1 1
fsinxcosxdxz—f—sinxcosxdxz —fudu = —3 u4+C = — Ecoszx+C

METHOD 3: recalling that sin 2x = 2sinx cosx and setting u = 2x

u=2x

1
du = 2dx, dx = Edu

S [ R P R P
sinx cosx ax = 2Sll’l X x—z Sin zx x—2 sinu > u = 4 sinu au

1 1
= —Zcosu+C = —Zc052x+C
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T F(x) = Esinzx G(x) = -Ecoszx H(x) = "4 oS 2x
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