
Math 132 Calculus II Practice Exam 2

Evaluate the following integrals using the appropriate technique.

1. Basic techniques

a.   (9x * 2)*3 dx

b.   1
x2 * 2x + 10

dx

c.   ex
ex * e*x

dx

d.   1˘
27 * 6x * x2

dx

e.  
4

2

x2 + 2
x * 1 dx

2. Integration by Parts

a.   xex dx

b.   x˘
x + 1

dx

c.   x2 ln x dx

d.   x tan*1(x) dx

e.   e3x cos(2x) dx

f.   x2e4x dx

g.  
ln 2

0
x cosh(2x) dx

h.  
e

1
ln(2x) dx

3. Trig. Integrals

a.   sin3 x dx

b.   sin3 x cos2 x dx

c.   sin2 x cos4 x dx

d.   tan3 x dx

e.   tan*5 x sec2 x dx

f.   tan x sec3 x dx

g.  
⇡_4

0
sec4 x dx

4. Trig. Substitutions

a.  
˘
2

0

x2˘
4 * x2

dx

b.  
˘
36 * x2 dx

c.   1
x2
˘
x2 + 9

dx

d.   1˘
16 + 4x2

dx

e.  
˘
x2 * 4
x

dx

f.   1
(x2 * 25)3_2

dx



①
U= 9×-2 du -

- 9 DX

=

to ) ( u ) -3 du =

Iq EI to

= -

tyg (9×-2)-2 te

Complete the square
K2 - 2x tl - I t 10

= ( X - 1) 2 t 9

= J c¥+g dx =

tzarctan (XSL) t C

= J de
EX - 1-

ex

-

- ) Index = J ee3¥ dx u -
. e

"
- I

e due 2eHdk
ex

= If tu du = zeal w/ t C =L latex - I Itc

Complete the Square
( XZ +6×1-9-9) +27

- ( X t 3) 2
t 9+27

36 - Letg) 2

=) If dex = arcs in ( XII ) te
36 - ( Xt 3)

2



I - , / #XZ tox t 2

-42-22
X t 2

- KI
3

124 dx = 1,4( x ti t E.) do

= E I ; t x 124 tsenlx -11/24

= 12 ( 16 - 4) t (4-2) +3 ( lu3-l.nl/=8t3lu3

2 .

U -
- x du = ex de

du -
- dx V -

- ex

J x ex die = Xe
"

- Jexdx
= X ex - ex te

u= x dv -
- It dx

du -
- DX

v= 2 Ftl

) 4¥,

dx = 2×5×71 - 2) txt dx

= 2X Ft - ¥ ( Xt 1) 312
t c



u -

- en x dv=x2dx

due txdx V=tz×3

J Eh lnxdx = I X3lu X - tzfxdx
= Ig x3lnx - tf XS tc

U= tan
- I

x dv=Xdx
du -

- 1- dx r - tax
-

I tX2

Jxtantxdx = tax tan
- '

x
- I ) ,¥I de

= tax
' tan

- '
x - z ) (FIFI t-¥)dx

= tax tan
- '

x - Iz ) dx t If # zdx

= tax tan - Ix - ta X t tzarctanxtc

u=e3× dv=CosC2x)dx
= I due 3e3Xdx Ftz Sin ( 2x )

I -

Iz e3X sin I 2x ) - 3zJe3X sin 2X dx U=e3× du ⇒ in 2X

du=3e3×dx v -
-

- tzeoszx
I = I e3X sin L 2X ) - Zaftzexcoszxtfszexcos 2x )
I  =  Iz e3Xs ,  n  2x t34e3X cos 2X -

Gy I

134 I
 = talks in 2X t Zye3Xcos2× ⇒ I

 = ,}-e3×s in  2x t ¥ e3×cos2xtC



a- x2 dv=e4Xdx
du=2XdX V=tge4x

) x2e4xdx=4X2e4X - £JXe4Xdx U'  - X dv=e4Xd×
duedx v¥e4x

=4x2e4x - lzftyxe
"

-

Iif
e4xdx )

= I, x2e4X - f- xe4× tf . Ly e
't Xtc

u - x die cosh l 2x )dx
due DX V= tzsinhbx)

= tzxsinh 12×71!
"

- tzfol
" } , nh I 2x ) de

= I Xsinh I 2x ) lol
" ?

- ta Cosh I 2x ) lol
"

= tzlnzsinh I 2ln2 ) - O -

ta cosh ( 2ln2 ) ttzcosh ( o )

=

genal 2) - iz
n "

) tzfeotaeo)

=flnz[ 4 - ¥] - 414+4 ) t I



been l 2x ) du -

- DX

due I. 2dx V = X
2X

) ! entsxdx = Xlnl2x)/? - fedex

= xenlax ) I ! - X1!

= een I 2e ) - In 2 - e t I

③
'

.

=) sink . sinxdx = J ( I - cos 2x ) sin Xd x

be Cos X du = - sin xdx

= - J ( I - u2 ) du =) @2-17 die

= Iz ul - u t C = tzcosx - cos × t C

= JS in 2x cos 2x csch X del

= ) ( I - cos 2x ) cos 2X sin Xdx let a- cos X du - - Sinxdx

= - J LI - U2 ) we du =J(u4- u2 Idu

=

Iz us -Ig us t C =

Is cos 521 -

tag cos
'

X te



q

.

= J Sin 2x cos 2X cos 2X dx

=) I l I - cos 2x ) LL It cos 2x ) LL I t cos 2x )dx

= Ig ) ( L - co S2 2x )( It cos 2x ) dx

=

Ig) ( I - cos
2

2x t cos 2x - cos 32 X ) dx

=

Ig dx - J cos 2x dx tf cos axdx - J cos
'

2x dx]
=

Ig [ X - ta ) Clt cos4x)dx t ta sin 2x - J ( I - sink x ) cos 2xdx]
U= Sl n 2X

du  = 2 Cos 2X DX

=

Ig X - fo ( X tty Sin 4 X)thesin 2x -

to ( I - undue

=

If X -

¥ Sin 4 X t Hy s in 2X - 465in 2X ftp.tgsin32xtc
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xd x

-
-

Iz tan 2x - lnlsecxl to



J tantsxsecxdx

=) go.IE?f-.lzExdx=Jcos3x-axSin 5
y

= J cosZX.co#dx=JLl-sin2x)cosX-dxsin ,
5

x 5h54
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5
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we see x due secxtanxdx
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'
= I t I =4⑤



④
4 cos 20=4 - 4S in 20
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= SMO

M
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= The - I

36650=36-36 Sink
= 36 - XZ
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yo

×
BE

-6=51 no



Asec '
o = 9 tarot 9

= 2/2 t 9\
x -

- 3 tano dx=3sec2odO
-
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= -
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o s
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16 Sefo = 16 t 16 tan 20
= 16 t  4×2

⇒ 2x =  4 tan O

= ) ly .
2seEodo 21=2 tano dx=2sec2o do

166020
Xz -

- tano

= Iz ) Secondo =

ta lulseeottanoltcgfx×

JO T

2

=

ta en I Etty t xz I to



tano =  Head - 4
= X

2
- 4

21=2 Seco day =

2secotanodo-JE.ca#aoaoE=seco2secodOX €-4
10 f

= J 2 tan
'

Odo
2

= 2JL sect o - 1) do

= 2 [ tano - O ) to = stand - 20 t C

= 2 ( Eat) - aarctan FEI)
25 tan ZO = 25 sector - 25

= 2/2 - 25

21=5 Seco do =

5secotaaddO-JEzangqjssecotahodb.tt-- Seco
x Izz
10 s

5

= If segaont.aono-ao-ats.Jsfgodoefsffso.gs#odo
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go.us#odO=tzsJtuadu=-IsstTnotC---tas.fxTEs

) to



5. Partial Fractions

a.   10x
x2 * 2x * 24

dx

b.   21x2
x3 * x2 * 12x

dx

c.   2
x3 + x2

dx

d.   x2 * 4
x3 * 2x2 + x

dx

e.   x2 + 3x + 2
x(x2 + 2x + 2)

dx

f.   x + 1
x(x2 + 4)

dx

6. Improper Integrals

a.  
ÿ

0

1
(x + 1)3

dx

b.  
1

*ÿ
2x dx

c.  
ÿ

2

1̆
x
dx

d.  
1

*3

1
(2x + 6)2_3

dx

e.  
1

0

e
˘
x

˘
x
dx

f.  
1

*1
ln x2 dx

7. Di�erential Equations
Find the solution to the following di�erential equations. If an initial condition is given, deter-

mine the arbitarary constant in the solution. Otherwise, find the general solution.

a. y®(x) = *2y * 4

b. e*t dy
dt

= 1
2y , y(ln 2) = 1

c. y®(t) = ey
t

d. y®(t) = y(4t3 + 1), y(0) = 2

For additional problems, check out the review problems for Chapter 7. Note the questions above

are simply a sample of questions possible for the exam; it is possible that other types of questions

may appear on your exam.



① Deg Numa ) c Deg Den 12 )

② x2 - 2x - 24 = @-6) ( Xt4 )

⑨ = ¥-6 t ¥+4 ⇒ 10x - A txt  4) t B Cx - 6)

let x= 6 ⇒ 60 - Al lo ) ⇒ A = 6
4=-4 -40 = Bc - co ) 13=4

I f¥**dx=J(¥t¥¢kx
= 6 Lulu -61 t

4lnlxt4ltc-J.IT#,dx--JTI7z① Deg Num LD < deg den 121

② XZ - x - 12 = ( X - 4)C 4+31

③ LIFE,
-

- IT t Ffs
⇒ 21 X = ALXt3 ) t B ( X - 4)

X=4 84=147 ) A= 12

21=-3 -63 = BC - 7) A= 9

J¥¥I+ydx=J(¥yt¥z)dx=i2lnlx-4lt9ln/xt3/tC



① Deg Namco ) a deg deals )

② X3tx2= XZ ( Xfl )

③ 2- = Aftab t C-

XZ ( Xfl ) Xfl

⇒ 2 = ftxtB) C Xfl ) tee

X= - I 2 = C

11=0 2=(0+13×1) to ⇒ 2=13

X=I 2 = CAtB) L2 ) t c

D=2A  t  4*2
-  4=2 A A  = - 2

) ×¥I×dx (2¥12 t II ) dx

I t Zzz t II , )dx= - 214×1 -

Is t2la/xtHtc

① deg Num (2) L deg Ldencs )

② 2/3-2×2 t×=×C XZ - 2x ti ) -
- XCX - 1) 2

③ ×Yp = I t It ,
t ⇐na

⇒ XZ - 4 = A C x - D2 t Bx ( X - t ) t CX

X= O - 4 = A

X = I -3 = C

X= - I -3 =  4A t 2B - C

- 3 = - 16 t 2B t 3 ⇒ 10=213 ⇒ 13=5

Next →



J t  ⇐ t II.Mdx
= - itlnlxltslnlx - 1ft Zz,

tc

① deg num @ ) < deg deals

)→3coef
to find

② X ( 42+2×+2 ) ← 2 fractions

Note 112+2×+2 is irreducible

BZ - Hae LO L 4 - 820 )

③ XZt3xt2_
× ( XZ +2×+2 ,

= ¥ t BITEX2t2xt2
⇒ XZ t 3×+2 = ACXZT 2×+2) t LBXTC ) X

X -
- o ⇒ 2 = A 127 ⇒ A  =L

4=1 6 = LIKE ) t Btc → Btc = - I

X= - I O = I t B - C → B-c
2B = - 2 -9 B= - I

So - Itc = - I ⇒ C= o

→ Note :

) ( ¥ t ×I¥×+z)dx xztzxtl - 1+2
= ( Xt 1) 2 t I

=) tout J
dx-fzax-Ja.IT#dxtfxIFndxu--CxtI72tldu=2LxtDdx=lnlx/

- tzlnllxtlltll tartan ( XH ) te



① deg humikdeg deal 3)
← 39545rad

② X(x2tt ) ← 2 fractions

⑨
×YI¥ ,

- It BILI,

⇒ Xtl = ALx2t4 ) t ( B Xtc ) X

X=o I = 4A  ⇒ A  = 44
X ' I 2=415 ) t Btc ⇒ Btc = 3/4

X= - I 0=1415) t B - c → B-c=-s#
QB =

- 2/4

13=-44
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C =

1)(
'

ft .
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THI t 'zarctanfxz) te

6
= Gf Joc Pdx

-
- Esma

-

ta 'x¥li=Em .LI#z+ta ]
= I i , Integral converges to 2

2



chorizo Jo
' exenzdx

= leg? , ente
" lmk ' =fnz¥z[een '

- ecenif
= 1- a elm = 2-

ln2 enz
i integral converges

to Hens

.

= fgm.li#dx--E.m.2rx/E
=
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i integral diverges

p
=

leftist Jd l 2*6543 dy

( 2×+6=0 at x=
- 3)

= effing ,
La . 3 ( 2×+6743 / !

= cfljhzt 321843 - I 2C t 6) "3) = 2- . 843 = ③
i . integral com to 3



= fgmoi.fi dx

= elfin+ [ 2e - 2 er ] = 2e - 2 i . integral
con u to 2e -2

side Jjexrxdx = 2JIn = Lehrte = 2e - Zero

we rx due tzxdx

Jj en xzdx tf '
lax Zdx

ConvscnUbothConT
Now Jo' en x' dx = elginJe

'
en

x2dx=fgmo+@

end - ztzc )

= him LI - 2 I elgin, Iqa - 2 = O -

2=-2
Got ' le

El f ! lirxdx = cling.

enxz  
= cling. @

end - 2e -

2)= him lie - 2 E Am He -

2=-2
cos O

-
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-

Aside Jj enxzdx U=enx2 dr -
-DF

= Xen x2/e
'

- go'2d×
d " fyi 2x dx v=x

= xenx
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- 2 t 2e



7 I

ddt×= - ay - 4 ⇒ dy = E2y-4) dx

⇒

÷4dy = dx ⇒ J,dy=fdx
⇒ - talent -2g -41 -

- Xtc

⇒ Lal - 2g - 41 = - 2x te ⇒ I - ay - 41=52×+0

→ Ly - 4 -
- ece - 2X

⇒ 2y= Ce
' 2×+4

y = Ce - 2×+2

e-
t

dy
at

= Ty ⇒ 2g dy = etdt

J 2ydy-fet.tt  ⇒ y
'

= et te

→ I = elm te ⇒ 1=2 to ⇒ ⇐  - I

ya
-

- et - I or y
-

- I



Hat - ez'

→ hey dy = It dt  ⇒ f e- Ydy =f¥dt
⇒ - e

- Y = belt I t c

⇒ e
- Y = - enltltc

dfat = yl4t3 H ) ⇒ Ly dy = l 4t3 t Ndt

→ ftydy =J(4t3 that ⇒ en ly I = Htt to

y = etttttc = cet4tt


