Math 2, Winter 2016
DALy HOMEWORK #15 — SOLUTIONS

4.2.57.  Use the properties of integrals to verify the inequality without evaluating the
integrals:

1
2§/ V1+a22de < 22
—1

Solution.  On the interval [—1, 1], the function y = V14 22 is lowest at x = 0 and
highest at x = £1. Its value at x = 0 is 1, and its value at x = +1 is V2. Therefore,

1 1
/ \/1+:132de/ ldr =2,
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and

1 1
/ \/1+x2dx§/ V2dr = 2V2.
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4.5.2. Fwvaluate /x3 (2 + x4)5 dzx by substituting u = 2 + x*.

Solution. If u =2+ 2*, then du = 42 dx, so
/x?’ (2 + x4)5 dr = % /(2 + x4)5 423 dx

:i/u5du

=1+ C
= 2—14(2+x4)6+0.

|

4.5.3. FEwvaluate /932\/333 + 1dz by substituting u = 2> + 1.

Solution. If u =23 + 1, then du = 32%dxz, so
/352\/$3+1dx:%/\/:v3+1-3x2dx
:%/ﬁdu

/U1/2 du

: §u3/2 +C
(«*+ 1)+ C.
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4.5.7. Evaluate/xsin(xQ)dm.

Solution. Set u = 2%, so du = 2z dz. Then
/xsin(xQ) dr =1 /sin(x2) 2z dx
1

= 5 [ sin(u) du

[\

= —1cos(u) + C
cos(z?) + C.
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4.5.14. FEvaluate /uv 1 —wu?du.

Solution. Since “u” is already used as a variable, do v substitution: set v =1 — u?, so

dv = —2udu. Then
/ux/l—quu:—%/\/1—u2~(—2u)du

4 [ via

_ 1 1/2
——§/v/dv

-§v3/2+0

cos(z)

4.5.21. Evaluate/ —
sin”(x)

Solution A. Set u = sin(z), so du = cos(z) dz. Then

[ Sty = [ g

1
=—u'4+C=——+C=——+4C
u sin(x)
. cos(x) 1 cos(x)
Solution B. 57— dr = . - — dx = | csc(x) cot(x) dx. Recall that the
sin”(x) sin(z) sin(x)



