MATH 1272: Calculus Il

Discussion Instructor: Jodin Morey = moreyjc@umn.edu
Discussion Session Website: math.umn.edu/~moreyjc

7.2 - Trigonometric Integrals
Review: Strategy for Evaluating fsin"x cos™x ax

a) If the power of cosine is odd (n = 2k + 1), save one cosine factor and use
cos’x = 1 — sin’x to express the remaining factors in terms of sine:
jsinmx cosZx dx = fsinmx(coszx)kcosx dx
= jsin’"x(l — sin%x)" cosx dx.
Then, substitute u = sinx.

b) If the power of sine is odd (m = 2k + 1), save one sine factor and use
sin?x = 1 — cos’x to express the remaining factors in terms of cosine:
I sin®*!'x cos"x dx = I(sinzx)k cos”x sinx dx
= j(l — cosx)* cos"x sinx dx.
Then substitute u = cosx. [Note that if the powers of both sine and cosine are
odd, either a) or b) can be used.]

c) If the powers of both sine and cosine are even, use the half angle identities:
sin®x = 2 (1 - cos2x) cos?x = 5 (1 + cos2x).

It is also sometimes useful to use the identity: sinx cosx = % sin2x.

Strategy for Evaluating [ wn"x secnx dx

a) If the power of secant is even (n =2k, k> 2), save a factor of sec’x and use
sec’x = 1 + tan’x to express the remaining factors in terms of tanx:
j tan™x sec?*x dx = jtanmx (sec2x)* " sec?x dx
= jtanmx(l + tan2x)"" sec2x dx.
Then substitute u = tan.x.

b) If the power of tangent is odd (m = 2k + 1), save a factor of secx tanx and use
tan’x = sec’x — 1 to express the remaining factors in terms of secx :
j tan?**!x sec"x dx = j(tanzx)k sec" !x secx tanx dx
= j(seczx — 1)*sec™1x secx tanx dx.
Then, substitute u = secx.

Evalua“ng: f sinmx cosnx dx, I sinmx sinnx dx, f cosmx cosnx dx :
a) sinA cosB = 1-[sin(A - B) + sin(A + B)]
b) sinA sinB = +[ cos(A — B) — cos(A + B)]
C) cosA cosB = +[cos(A - B) + cos(A + B)]

Other Useful Trigonometric Integrals:

I tanxdx = Inlsecx| + C I secxdx = Inlsecx + tanx|l+ C

Problem #2 Evaluate jsin30 cos*0do.
Isin30 cos*0do = Isinze cos*0 sin6do

= [(1 - cos?0)cos*0 sinfdo



u = cosb,du = —sin0do

= [(1 = u®)u*(~du) = [® —u*)du = Lu” — Lu’ + C = L cos’0 — L cos’0 + C.

Problem #46 Evaluate ff J1— cos46do.

jf J1— cos40do

= [T JT=(1=25sin%(20))d0 = [T [2sin?(26)d0 = J2 [ T [ sin*(2) db
= V2 [ F1sin(20)1d6
= ﬁjf sin20d0 [since sin20 > 0 for 0 <6 < 4]

- 2[Leos20]F = T (0-4) = £

Problem # 58 Find the area of the region bounded by the curves:
y = sin’x, y= cos’x, £ <x<3E,
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