Sec 7.1 HW MATH 1152Q
ANSWER KEY for homework due Week 6 Mon, Oct 2, 2017 Fall 17

Name :

1. Evaluate Iln(x+\/1+x2 ) dx.

[Solution]
Lduzh%x+1+xﬂamhhzdm

then du =

1 1
|1+ 2x | dx
x+1+x ( 241+ x7 ]
1 VI+x +x
= . dx
x+\/l+x2 \/l+x2

= ! dx

VI+x?

and v=1x.

Thus Iln(x+\/1+x2)dx:xln(x+\/l+x2)—j\/£7 dx

For_[ al dx,let w=1+x?, then dw=2x dx.
1+x?
X 1
Thus | ———=dx=|—== dw
J.\/1+x2 ‘[2\/;
=Jw+C

=v1+x* +C

Therefore, Iln(x+\/1+x2)dx =xln(x+\/1+x2)—\/l+x2 +C

2. Evaluate _[ xtan® x dx.

[Solution]

xtan® x dx = | x(sec’ x—1) dx

J [ x(sec’ x-1)
=J.xseczxdx—_|.xdx

For Ixseczx dx, let u=x and dv =sec® x dx,
then du =dx and v=tanx.
Thus .[xsecz X dxzxtanx—_[tanx dx

sin x

dx

=xtanx—j
COoS x
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For J’sinx dx,let w=cosx, then dw=—sinx dx.
COS X .
Thus Itanx dx = I S x dx
COS X
=—J-l dw
w
=—Injw{+C
=—In|cosx|+C

Therefore, _[ xtan® x dx = fxsecz x dx— _[ x dx

=(xtanx—jtanx a’x)—%x2

=xtanx+ln|cosx|—lx2 +C

3. Evaluate I cos\/; dx

[Solution]

Let w:\/;, then a’w=L dx.

2Jx

Thus J.cos\/; dx = 2Iwcosw dw

For _[wcosw dw, let u=w and dv=cosw dw,
then du =dw and v=sinw.
Thus _[wcosw dw=wsIn W—ISil’lW dw

=wsInw+cosw+c¢

Therefore, I cos \/; dx = 2\/; sin \/; +cos \/; +C
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4. Evaluate sz (lnx)2 dx.
[Solution]
Let u :(lnx)2 and dv =x" dx,

In x 1 5

then a’u:2 dx and v:gx .

X

Thus sz (lnx)2 dx = %x3 (lnx)2 —%J'xz Inx dx

For J.xz Inx dx,let s=Inx and dt = x* dx,

then a’s:l dx and t=1x3.
X 3

Thus J.xz Inx dxz%)f’ 1nx—§jx2 dx

Therefore, sz (lnx)2 dx = %x3 (In x)2 —%J'xz Inx dx

:%f(lnx)2 —%(%)f lnx—%J.x2 dxj

=—x3(lnx)2 —gx3 lnx+ix3 +C
3 9 27

5. Consider the graph of the function f (x) =sin"' x. Let R be the region bounded by
y=f(x) and x-axis on the interval [0,1]. |

Evaluate the area of R .
[Solution]

A= j; sin” x dx

Let u =sin ' x and dv =dx,

1
V1i=x?

Thus J.sin’1 x dx=xsin"" x —j

then du = dx and v=1x.

X

1-x°

dx
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X

1-x*

X 1
2 = [——d
e fzm "

=—w+C

=—1-x" +c

For I dx,let w=1-x%, then dw=—-2x dx.

Thus I

X
2
1-x

=xsin'x++1-x* +C
L
As aresult, 4 :j sin” x dx
0

1
=(xsin1x+\/1—x2)

0

dx

Therefore, J. sin”' x dx = xsin”' x —j

=sin'1-1
_z

2
6. Evaluate _[ cos(lnx)dx.

[Solution]
Let u =cos(Inx) and dv =dx,

—sin(Inx)

then du = dx and v=x.

X

Thus Icos(lnx) dx =xcos(1nx)+_[sin(1nx) dx

For J.sin(lnx) dx, let s =sin(Inx) and dr = dx,

cos(Inx)

then ds = dxand t=x.

X

Thus J.sin(lnx) dx =xsin(1nx)—_|.cos(lnx) dx

Therefore, Icos(lnx) dx = xcos(lnx)+_[sin(1nx) dx

= xcos(Inx)+ [xsin (Inx) —jcos(ln x) dx}

xcos(Inx)+xsin(Inx)
2

As aresult, Icos(ln x) dx =
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