Math 215 - Integrals

Practice Integrals - Solutions
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Let u = y/x, then du =

dx

%ﬁdx. Substitute and get:
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Let w =1+ 2z, then du = 2dz and dx = %du. Substitute and get:
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11. /2:1:(3:2 + 3)*dx

Let u = 2% + 3, then du = 2xdx. Substitute and get:
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12. /x3(1 —a")odx

Let uw = 1 — 2%, then du = —42® and 23dx = —idu. Substitute:
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Let u =2 — 1, then du = dx.
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14. /x(x2 +1)2dz

Let u = 22 4+ 1, then du = 2xdx and %du = xdx. Substitute:
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/x(xQ—i-l)gdx = i/u%du
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Let uw =1 — 3t, then du = —3dt and —%du = dt. Substitute:
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16. /\/3 — bydy

Let u =3 — by, then du = —5dy and —%du = dy. Substitute:
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17. /(ln x)?dr Hint: use integration by parts two times.

Set up IBP (Integration By Parts):
u=(lnz)* dv=dx
1
du=2(Inz)—dzx v=u=x
x

Now,

/(lnx)de _ x(1nx)2—2/(1nx)-l-mx

T

= x(ln:z:)2—2/lnxdx

Apply IBP a second time to find / In xdx.

u=Inz dv=dx

1
du=—dxr v=u=x
x

Now,
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/lnxdw = xlnx—/lnﬁdaﬁ
T

= xlnm—/dx:xlnx—x

Finally we have,

/(lnx)2dx =2(lnz)? — 2/1nxdx =2(lnx)* - 2[rInzr — 2]+ C

/ t3e'dt Hint: use integration by parts three times.

Set up IBP:

u=1 dv=ecldt
du = 3t%dt v =¢

Now,

/t?’etdt = 3! —3/t26tdt

Apply IBP a second time to find / t2eldt:
u=t* dv=c¢
du = 2tdt v =¢

We get,

/ t2etdt = t?e! —2 / teldt

Apply IBP a third time to find / te'dt:
u=t dv=dt
du=dt wv=t
and,

/ teldt = tel — / etdt

= tel — ¢!
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Finally, we have the integral,

/ t3etdt

/ xedx

Set up IBP:

Thus,

/ xe¥dr =

/ T cos xdx

Set up IBP:

Thus,

/xcosxdx
1
/ xe “dx
0

Set up IBP:
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u=uz dv=e*dx

du=dr v=1e*

u=2x dv=cosxzdx

du = dx

v=sinx

xsinx—/sinxdm

xsinx — (—cosz) + C =zsinz + cosz + C

u=2z dv=e%dx

du = dz

V= —€e"



Thus,
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/xexdx = —ze °
0

Set up IBP:
u=Ilnzr dv=ax"%dz
1
dv=—dz v=-z7!
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23. / zlnzdx

Set up IBP:
u=Inzxr dv=axdx
1 2
du=—-dx v= %
T
Thus,

x? 1 [ 22
] = Zlnr—= [ =
/3: nzxdx 5 nx 2/ 5 dx

2 1
= x—lnx——/xdx
2 2



24. / 22 cos zdx Hint: use integration by parts two times.

25.

Set up IBP:
u=xz> dv=coszdr

du = 2zdzx v=sinzx

Thus,

/x2 coszdr = x’sinx — Q/xsinxdx
Apply IBP a second time to find / x sin xdzx,

u=2x dv=sinzdr

du=dr v=—cosx
So,
/ rsinxzdr = —xcosx+ / cos xdx
= —xcosT+sinzx
Therefore,

/x2 cosxdr = 2° sinx—Q(/xsinxdx)

= a?sinz — 2(—wcosx +sinz) + C

/\/Elnxdx

Set up IBP:
u=Inz dv=/xdx
1
du = —dx v-%x%
T
Thus,
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26. Problem 17 section 6.3 / eVida
1

Since the bounds of integration are from 1 to 4 we can multiply the function
on the inside of the integral by % Thus,

4 4
/ eVoidy = / eﬁﬁdx.
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We now use substitution: Let u = /x, then du = % . %dx and 2du = lxdx.
Thus,
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4 r=4
/ eﬁ@dx = / uedu
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We now apply IBP to find / ue“du:

r=1

w=u dv=-e“du

dw = du v =¢e"

Thus,
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/ ue'du = wue" — / e“du
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r=4
= ue* —e"
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Substituting u = /x back into the equations yields:
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