Sec 7.1 HW MATH 1152Q
ANSWER KEY for homework

Name :

1. Evaluate Jln(x+ 1+x2)dx.

[Solution]
Let u=ln(x+\/1+x2) and dv =dx,

1 1
then du = |1+ 2x | dx
x+\/l+x2( 241+ x7 j
1 VI+x? +x
= . dx
x+\/1+x2 \/ler2
= ! dx
VI+x?
and v=1x.

Thus Iln(x+\/l+x2)dx :xln(x+\/l+x2)—_[\/lji7 dx

For j al dx, let w=1+x7, then dw=2x dx.
1+
X 1
Thus | —— dx = | —= dw
J‘\/lerz J.z\/;

=\Jw+C

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

2. Evaluate Ixtanz x dx.

[Solution]
Ixtanz X dx :J.x(sec2 x—l) dx
=Ixsec2xdx—jxdx

For Ixsecz x dx, let u=x and dv=sec’ x dx,

then du =dx and v=tanx.
Thus J.xsec2 X dx:xtanx—.ftanx dx

sin x
dx

=xtanx—I
COS X
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For J-sinx dx, let w=cosx, then dw=—sinx dx.
Cos x .
Thus jtanx dx:I S0 X dx
CoS X
=—J.l dw
w
:—1n|w|+C
=—In|cosx|+C

Therefore, Ixtanz x dx :‘[xsec2 X dx—jx dx
:(xtanx—jtanx abc)—lx2
2

1
=xtanx+ln|cosx|—5x2 +C

3. Evaluate Icos\/; dx

[Solution]

Let w=+/x, then a’w:L dx.

2x

Thus Icos\/; dx = 2jwcosw dw

For J.wcosw dw, let u=w and dv=cosw dw,

then du =dw and v=sinw.
Thus jwcosw dw = wsinw—J.sinw dw

=wsinw+cosw+c

Therefore, J-cos\/; dx = 2 [ sqrt(x) sin (sqrt(x) + cos (sqrt(x))] + C
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4. Evaluate Ixz (lnx)2 dx.

[Solution]

Let u=(Inx)’ and dv=x" dx,

then du = 2In x dx and v=%x3.
X

Thus .[x2 (lnx)2 dx :%x3 (lnx)2 —%sz Inx dx

For _[xz Inx dx,let s=Inx and dt =x* dx,

then a’s=l dx and t:§x3.

X

Thus sz Inx dx=%x3 lnx—%J‘x2 dx

Therefore, sz (lnx)2 dx = §x3 (In x)2 —%sz Inx dx

:%x3 (lnx)2 —%(%)f lnx—%sz dxj

=—x3(lnx)2 —zx3 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= Jol sin”' x dx

Let u =sin"' x and dv =dx,

1
NI

Thus J.sin_1 xdx=xsin""x —j

then du = dx and v=x.

X

1—x?

dx
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Forj al = dx, let w=1-x?, then dw=-2xdx.
1—x
X 1
Thus jﬁ dx:—jm dw

=—w+C

=—1-x" +c

X
1-x*

=xsin” x+1-x* +C
L
Asaresult, 4 = J.O sin” x dx

1
=(xsin_1 x+\/1—x2)

0

Therefore, J.sin_1 xdx=xsin" x— J. dx

=sin"'1-1
=7
2

6. Evaluate J. cos(Inx) dx.

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

—sin(ln x)

then du = dx and v=1x.

X
Thus Icos(lnx) dx =xcos(lnx)+jsin(lnx) dx

For jsin(lnx) dx, let s =sin(Inx) and dt = dx,

cos(Inx)

then ds = dxand t=x.

X

Thus Isin(lnx) dx = xsin(lnx)—jcos(lnx) dx

Therefore, jcos(]nx) dx = xcos(lnx)+J.sin(]nx) dx
=xcos(Inx)+ [x sin(In x) —Icos(ln x) dx}

~ xcos(Inx)+xsin(Inx)
- 2

+C

As a result, J-cos(ln x) dx
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7.

ANSWER KEY for homework

There are parts (a)-(f).

MATH 1152Q

a) To derive the formula for Integration by Parts we used which of the following

b)

theorems?

1) The Fundamental Theorem of Calculus.
2) The Product Rule of Differentiation.
3) The Chain Rule of Differentiation.

4) The Mean Value Theorem

T

Evaluate J? xcos2x dx.

[Solution]
Let u =x and dv =-cos2x dx,

then du =dx and v:lsin2x.

z 1

7 . 17
Thus j02 xcos2x dx =—(xsin 2x)g —5.[02 sin 2x dx

2
=l Esin7z—0 —l —lcos2x ’
2| 2 2( 2 .
_1 cos7z—cosO)
4
__1
2
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c) Supposethat f(1)=2, f(4)=7, f'(1)=5, f'(4)=3and " is continuous. Evaluate

fxf"(x) dx

[Solution]
Let u=x and dv=f"(x) dx,

then du =dx and v=f"(x).
Thus Iﬁx f(x)dx =xf"(x 4 J.l4 '

—[4f f'l] [f4) £ ()]
=2

d) Evaluate J‘tan’1 x dx.
[Solution]

Let u =tan' x and dv =dx,

then du = dxand v=1x.

1+ x?

Thus J-tan’1 x dx=xtan"' x —J. dx.

dx, let w=1+x?, then dw=2x dx.

For J.1+x

Therefore J. tan~' x dxzxtan’lx—j1 al = dx
+
1¢1
=xtan_1x——_|.— dw
Lo
= xtan x—51n|w|+C
:xtan_lx—lln(l+x2)+C
2

Note that ln‘l + xz‘ = ln(l + xz) here because 1+ x* > 0 for all real numbers x.
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¢) Evaluate je" cosx dx.

[Solution]

Let u=¢" and dv=cosx dx

Then du =¢e" dx and v=sinx

Thus je" cosxdx=¢e" sinx—jex sin x dx

For je’“ sinx dx
Let s =¢* and df =sinx dx

Then ds=¢" dx and t =—cosx
Thus Ie"sinxdx=—excosx+Iexcosxdx

As a result, J-e““ cosxdx=¢e" sinx—J-e" sinx dx

=e'sinx —[—e" cos x + Iex CcoS X dx}

=e'sinx+e* cosx—jex cos x dx
X
e, .
Therefore, J.e" cosx dx = 5} (sinx+cosx)+C

[Alternative Solution]
Let u=cosx and dv=e¢e" dx
Then du=—-sinx dx and v =¢"

Thus jex cosx dx=¢e" cosx+fex sinx dx

For Iex sinx dx
Let s=sinx and dt =¢e”* dx
Then ds =cosx dx and ¢t =¢*

Thus Iex sinx dx =¢* sinx—jex cosx dx

As a result, jex cosx dx=¢e" cosx+jex sinx dx
=e" cosx+[ex sinx—_[e" CoS X dx}

=e cosx+e" sinx—Iex cosx dx

X

Therefore, J-ex cosx dx = %(sinx+ cosx)+C
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A particle that moves along a straight line has velocity v(¢)=#e™ meters per second
p g g Yy p

after ¢ seconds. How far will it travel during the first # seconds?
[Solution]

The particle will move s(¢) = J-Otv(x) dx meters for the first ¢ seconds.

For Ix3e_x dx

Let u=x" and dv=e"" dx

Then du =3x* dx and v=—¢*

Thus I xe de=—xe*+3 J. xPe ™ dx

For Ixze’x dx
Let m=x*>and dn=e" dx
Then dm=2xdx and n=—e"
Thus J- xXe de=—x‘e "+ Zj xe " dx
Therefore, Ix3e_x dx =—x’e™ +3Ixze_x dx
=—xle " + 3[—xze_x + 2J- xe dx}

= —xe " =3x%e " + 6_[ xe " dx

For Ixe‘x dx

Let f=xand dg=¢ " dx

Then df =dx and g=—¢"

Thus J. xe " dx =—xe* +J.e_x dx

Therefore, J'x3 e dv=—x¢*-3x%e " + 6I xe ™ dx
=-xe " -3x’e " + 6[—xe"‘ + I e’ dx}
=—xe " -3x’e " —6xe +6 I e dx

=—xe " -3x’e —6xe -6 +C

As aresult, s(1)= Iolv(x) dx
=(—t'e" =3 —6te' —6¢" +C)—(-6+C)
=—e’' -3¢’ —6te —6e +6
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