AP CALCULUS BC Section 8.3: TRIGONOMETRIC INTEGRALS, pg. 534

DO NOW: SHOW ALL WORK IN YOUR NOTEBOOK!
Find:

1. [sin(x)cos®(x)dx

2. [tan(x)sec?(x)dx Work this problem out in two different ways

3. :sin(2x) cos(x)dx
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INTEGRALS INVOLVING POWERS OF SINE AND COSINE

We'll study techniques for evaluating integrals of the form
j sin™(x)cos" (x)dx and j sec™ (x) tan" (x)dx

whether either m or n is a positive integer. The idea is to transform the integrand in a
way that will allow you to use the same reasoning as in theO NOW.,

Before we discuss the technique we need to remember the following Trig. Identities.

1-cos(2x)

sin®(x) +cos®(x) =1 sin?(x) = >

1+ cos(2x)
2

cos®(x) =

Guidelines for Evaluating Integrals of the form .[sinm(x)cos”(x)dx

1. If the power of the sine is odd and positive, save one sine factor and convert the
remaining factors to cosines. Then expand and integrate. See Example #1

2. If the power of the cosine is odd and positive, save one cosine factor and convert
the remaining factors to sines. Then expand and integrate. See Example #2

3. If the power of both sine and cosine are even and nonnegative, make
repeat use of the identities

1—cos(2x) 1+ cos(2x)

and cos?(x) =
(x) >

sin®(x) =

See Example #3



AP CALCULUS BC Section 8.3: TRIGONOMETRIC INTEGRALS, pg. 534

Example #1: SHOW ALL WORK IN YOUR NOTEBOOK!
Find [sin® (x)cos’ ()dx = | STNX- SIN'K cos'x dx =
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Example #2: . _S‘ n’-
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Example #3:
Find fcos“(x)sinz(x)dx =R
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INTEGRALS INVOLVING POWERS OF SECANT AND TANGENT

Guidelines for Evaluating Integrals of the form Isecm (x) tan" (x)dx

1. If the power of the secant is even and positive, save a secant-squared factor and
convert the remaining factors to tangents. Then expand and integrate.
See Example #4

2. If the power of the tangent is odd and positive, save a secant-tangent factor and
convert the remaining factors to secants. Then expand and integrate.
See Example #5

3. If there no are secant factors and the power of the tangent is even and positive,
convert a tangent-squared factor to a secant-squared factor. Then expand and
integrate. See Example #6

4.  If the integral is of the form Isecm (x)dx, where m is odd and positive, use

Integration by Parts. See Example #7

5. If none of the first four guidelines applies, try converting to sines and cosines.
See Example #8
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Example #4: SHOW ALL WORK IN YOUR NOTEBOOK!
Find [s#d!(2x) tan® (2x)dx

3
S sec tzx) fomtzxodx = XSQCZCZX) .sec (2% Tom (260 Jx

v o\

S Secz(zx) [l++mzsz)]+wv? (2x) dx

S sec’t2x) [+m”(zx)+ 4om5(zx)1 dx

= 4om (2x)
du= se@czo-2dx = 2sed(2x>dx
4 ¢
3, 1,9 _ (_L_"‘_ we - W e
_ZLSU..-HA. Ju...é(q-:-_?,uc L+ W

t ‘I-wvxq(u) + ,'2 Fowl (22O +e /
']



AP CALCULUS BC Section 8.3: TRIGONOMETRIC INTEGRALS, pg. 534

Example #5:

3 Up d
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Example #6: 2 2
Find j tan*(2x+1)dx = S +om. € 2%+ Fom c2x+1) dx.
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Example #7:

2
Find fsec?’(x)dx = S secy - SeC X dx
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AP CALCULUS BC

Example #8:

Section 8.3: TRIGONOMETRIC INTEGRALS, pg. 534
l
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INTEGRALS INVOLVING SINE — COSINE PRODUCTS WITH DIFFERENT ANGLES

REMINDER OF Product to Sum Identities

sin(mx)sin(nx) = %(cos[(m —n)x | —cos[ (m+ n)x])

sin(mx) cos(nx) = %(sin [(m=n)x]+sin[(m+ n)x])

cos(mx) cos(nx) = %(cos[(m —n)x|+cos| (m+n) x])

Sin(8X)cos(3X)s=
Example #9:
Find Isin(8x)cos(3x)dx = 1 (Sin({)x) }+Sin UIX)>
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