7.2 Trigonometric Integrals




Find I sin® X cos® x dx.
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Evaluate J.o sin” x dx.
















Strategy for Evaluating J'sin”’xcos"x dx

(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:

Isin”” xcos? ' 'x dx = jsin’" x(cos® x) cos x dx
= jsin’" x(1-sin® x)* cos x dx

Then substitute v = sin x.

(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:

_[sing’“1 xcos"x dx = J‘(sin2 x)* cos” xsinx dx
= j(‘l —cos® x)* cos” xsinx dx

(c) If the powers of both sine and cosine are even, use the half-angle identities

sin® x = 1(1-cos2x) cos® x = 1(1+cos2x)
It is sometimes helpful to use the identity

Sin x cos X = 15iN2x



Evaluate .[tans xsec? x dx.
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Strategy for Evaluating J'tan’"x sec” x 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 tan x:

_[tan"” xsec* x dx = _[tan”’ x(sec? x)*'sec? x dx

= jlanm x(1+ tan® x) " sec? x dx
Then substitute v = tan x.

(b) If the power of tangent is odd (m = 2k + 1), save a factor of sec x tan x and use
tan” x = sec® x — 1 to express the remaining factors in terms of sec x:

J tan*“'xsec" x dx = J (tan® x)* sec”" xsec xtanx dx

= [(sec® x— 1) sec" ' xsec xtanx dx

Then substitute v = sec x.

jtanx ax = |n‘SeCX‘+C | secx dx=In secx + tanx|+C



2. 2y
Find jtanax dx. + 60 yv= Sec |
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Finally, we can make use of another set of trigonometric identities:

2 To evaluate the integrals (a) jsinmxcosnx dx, (b) _[Sin mx sinnx dx,or
(C) jCOS mxcos nx dx, use the corresponding identity:

(a) sin AcosB = Z[sin(A - B)+sin(A+ B)]
(b) sinAsinB = Z[cos(A—- B)—-cos(A+B)]

(c) cos AcosB =7[cos(A—-B)+cos(A+ B)]



Evaluate Jsin4xcos 5x dx.



