Quiz 4, Calc 2
February 17, 2006

1. Evaluate
/16
/ sin® (4x)dx
0

Solution: To solve this problem, we need to use the half angle formula sin? z =

(1 — cos(2z)). Since we are dealing with sin®(4z), this gives

/16 /16 1
/ sin?(4x)dr = / —(1 — cos(8x))dx
0 0 2

1 7'!'/16
= 7/ (1 — cos(8z))dx
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1 1
= 5 (x — gsin(Sx)) .
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2. Evaluate
/sin2 xcos® z dx

Solution: This is an integral of powers of sin and cosine with an odd power of

cosine. The strategy here is to pull out one cosine and set up the substitution
u = sinz and du = cos zdz. We will use the trig identity cos?z = 1 — sin® z to



get

2 2

/sin2 zcos®z do = sin“ x cos® x cos xdx

sin? z(1 — sin® ) cos zdx

|
—_— T T

= u?(1 —u?)du
= (u? — ut)du
1 1
= gug — 5U5 + C
1
= gsian—fSinE’x—i—C

3. Evaluate
=
—dx
4+ x2
Solution: In this problem, we see the term /4 + z2 is part of the integrand,

so we can try a trig substitution. In this case, we want to use the substitution
x = 2tanf and dx = 2sec? §df. That way

4+ 4tan? 6
= 4(1 +tan’ )
= 4(sec? )

4 + 22

by using a trig identity. After the substitution our integral becomes

2 3
/ %2 sec? 0do
sec

3
= /8tan 928602 0do
2secf

= 8/tan395ec 0do

23
/ _ T g
V4 + x?

To evaluate the new integral we have in terms of 6, we will pull out one of the



copies of tan 6 to set up the substitution u = sec and du = sec § tan 6d6.
8 / tan®fsecfdfd = 8 / tan? 6 sec @ tan Hdf

= 8 /(Sec2 0 — 1) sec 0 tan 6d6

= 8/(u2—1)du

= 8<:1))u3—u)+6’

= gse63078sec9+0

Now we need to rewrite our solution in terms of x. To do this, remember our
original trig substitution = 2tanf. So tanf = /2. We draw the trangle

Va+z2

2

. So the final answer is

This gives us sec = 7“12"’”2

3 2 2

x3 8 4 4 x2 ’ 4 4 x2
[t (T (2 e



