Math 146
H. Jordon

Section 7.2: Integrating Combinations of Trigonometric Functions

Given [ cos™ xsin™ x dx, here are some guidelines for evaluating:
bl

Step 1: If m is odd, use the substitution du = cosx dx (so what is u in this case?) and convert remaining
factors to sines using cos? z + sin® z = 1.

Step 2: If n is odd, use the substitution du = —sinx dx (so what is u in this case?) and convert remaining
factors to cosines using cos® z + sin® z = 1.
Step 3: If m and n are both even, use the identities sin? w = 1_%5(21“) and cos® w = H%S@w) to convert to

odd powers of cosine.

Evaluate the following integrals.

1. fSiIl2ZL‘ dz

2 )
2. fow/ cos® zsin® = dx

3. [sin?(2z) cos?(2x) dx

4. fsin3 xcos? x dx



Notice that the guidelines on the previous page handle all possible cases for integrating [ cos™ xsin™ x dx.
We now wish to consider [ tan™ zsec™ z dx.

Given [ tan™ zsec” z dx, here are some guidelines for evaluating:

Step 1: If n is even, use the substitution du = sec?z dx (so what is u in this case?) and convert remaining
factors to tangents using sec? z = 1 + tan® .

Step 2: If m is odd and n > 1, use the substitution du = secxtanz dz (so what is w in this case?) and
convert remaining factors to secants using tan®z = sec? z — 1.

Notice this does not handle all possible cases of m and n for [ tan™ zsec™ z dz. For the other cases, the
guidelines are not as clear cut and may take a combination of approaches. Two other facts that will help

are:

e [tanz dz =In|secz|+ C (we saw this in class)

e [secx dz =1In|secz + tanz|+ C (you can verify this by differentiating In|sec z + tan z|)

Evaluate the following integrals.

1. fsec4x dx

2. fow/g tan® x sec® xdx

3. fsec?’x dx

4. [tan®zsecz dx



