MATH 152
Week in Review

Trigonometric Integrals
Trigonometric Substitution
Integration by Partial Fractions
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Compute [ sin®(#) cos™(#) d#.

(a)
(b
(e)
(d)

ie)

- [

J10

— CcOrTect

(= =y | bl
150 ] g @1l o

None of the above

=

[ sin? @ cos® 0 d@

= [ sin? 8 cos? @ (cos 6 dB)

= [sin? 6 (1 — sin? 8)(cos 8 dO)
u=-sinf =

du = cos 8d6
x=1/2
fx:() =
u=1
Ju=o

0 1
1 1
- -t
3 5 0
_1 1_ 2
3 5 15
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w4 )
Which of the following is equal to [ tan®(#) sec (6) df 7
Jo

wd
(a) / u?(u® — 1) du
Jo

1y [ 2y /4
(h) /[; u*(1 + u®) du fo tanZ 0 SeCZ 0 (SeCZ 0 d@)
o \.'_3_’ o . T / 4
© [ sty = J, tan®6 (tan” 6 + 1)(sec” 6 d6)
1
(d) / w(u® — 1) du u =tané
Jo
N = du = sec? 6
Le) I£ uwll +—u")adu s— COrTect fx=n/4 z
x=0
fuzl
u=0

f01 u?(u? + 1)du



n MATH 152 | Week in Review

The region bounded by y = cosr and the r-axis on the interval |0, ] is rotated about the r-axis.

ta| =

Find the volume of the resulting solid.

P il
(a) —

4
. i
(b) T +— correct
() f\]

X

[y

5]
=]

el

(d)

B2 A s

(e)
COS X
V( |)) = 11 cos® x dx

dox szgr/zncoszxdx

_ fon/z - [1+czs Zx] dx
== lx +%sin 2X ]7'[/2

2
2 5l
212
71.2

4

0
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Compute/ cos*(z) sin®(z) dx

1 5 1 i
(a) — cos’(x) + — cosg(r) +C

(b) éb]ll (x) — ism () + % sin'l(z) 4+ C
1 1
(c) g sin®(z) — 0 sin'(z) + C

(d) —é cos” () + ETCOE»?(I) — écosg{:c) +C
5

(e) None of these.

Compute f tan®(z) sec®(z) dx

Compute / sin” f cos® @ db.

Exercise
Compute / cos®(2z) dx

1
(a) —sin(2x) + 3 sin®(2x) + C
—1 1 f

(b) - S sin(2x) + 8 cos?(2x) + C

(¢) None of these.
1 -
(d) tiiIl{QI) — —3 51]_13[2-.1,_) 4 C

1 1
(e) B sin(2x) — G sin®(2x) + C

)

/4
Compute f sect(z) dx
0

Lo W b
8]

o

= WO =
=

Find / cost z dx

Evaluate / tan®(x) sec® () dz.

a) LianT 1 Y
(a) =tan”z — s sec®x + C
(b) %sec” a — étn r+C
(c) isec6 T — %t Ve +C
(d) %sec-.‘1 7 %t‘m r+C
(e) %soc’" r— %DOCD z+C

Evaluate / sin?(x) de.

a) %3‘ - i sin(2z) + C'

(
(b) % sinxcosx + C
(c) %3‘ - % sinz + C'
(d) 1z — % sinx + '

2
(e) % cos®z +C

Compute fco:: (z)sin®(z) dx
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Exercise

/3 ’
4 =2 ~ : w/2
Compute /25111)(29) de Compute ]{; tan®(#) sec(6) df Compute / sin(2z) cosz d.
0
1 4
(a) 6 — 3 sin(26) + C (a) 3 (a) 3
' e b) 2
Lo 16 — 93 (b) 3
(b) 6 — 15111(49)—!—(,7 (b) —r (©) 0
1 . .
() 0+ 5 sin(20) +C () % (d) 1
. ‘ (e) %
1 0. 2
(d) 0+ 7 sin(40) + C @ V3
/ 3
(e) None of the above (¢) None of the above
I 3 /4
fo cos” rsin”x dr = fte1114 wsect xdr = f sin?(z) dr =
0
(a) S tan’x tan®ax T 1
12 (a) —+—F—+C (a) o
i ) C ‘
(b) i tan”’z  tan®z (h) T
15 (b) T +C ]
o 09 .y T 1
(c) 5 (©) tan” r n tan” x e (c) g 3
—1 9 5 9 —
(d) G () t.ﬂ];g T ‘[.:11:5 T LC (d) E - o)
)
—2 T 1
(e) = (e) None of these (e) < + 1
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After an appropriate substitution, the integral / v 12 + xdz is equivalent to which of the following?

(a) / tan” A sec 6 do

1 o
(b If sec” f di

L[ o
(e) —— [ sin~#df
(e) _ll/-‘-.lll

) 1 2, )
(d) Ifmn"rfsr.*vﬁffrf +— correct

(e) /{'-us! i df

f\/x2+x+l—ldx
2 4

=7 J(e-3) e
= f\/i[(Zx —1)2 — 1]dx

(2x — 1) = secd
2dx = secB tan 6 db

= %f\/(secze - 1) (%sec@tan@d@)
= if\/tan2 6 (sec 6 tan 6 d)
= ifsec@tan2 6 do
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Compute the following integral showing all necessary work clearly.

1 I

o([5]+1)]
g = tan 6
%dx = sec? 6 db

_ f 3 sec? 6d6O
32(tan2 0+1)]5/2
__J~ 3 sec? 0d0O
[32 sec2 9]5/2
__J~35ec 0do
35sec> 6
= - d6

34 sec3 0

=3i4fcos39d9
=3—14fc0529c059d9
=3—14f(1—sin29)cost9d9

Let u = sin 6
= du = cos 0 df

=3—14f(1 —u?)du

1

34

(

X

Vx2+49

1

3

|

X

Vx2+49

r)+c
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Examples

Aflter an appropriate substitution. the 1I|lr'2l';|| \\l”.h of lll" t'“””“.i“: s an aAppre 'l'ri""' "ll'\”“l'i”ll

2 /[ ¥ . . . . . o ’
2./ 2 ' i o mle , , - ' . — .
/ v £ ax Is equivalent to which of the Sollowing! to use when solving the integral /\' 1622 — 9 dx?

3
|a) !i/m'mu-"r‘l.ﬂ'n (a) r ~'s|||ll
|
|I1' ""\l /Hi]i‘!’jl'llh:i’lfl‘j ||'l ~ - ‘ Lk | ”
.
1C) ._..I-/f"-.lll-_.!'jl.'ll‘thi iy 1C)} X ‘ sin
3
(d) “-l/:-w .J'HT.mzH iffd (d) = l soc
3
(e) 27 /:—ul'l".HT-Ill” i \¢) r l—(;lll”
y 19 Which of these substitutions would be
1 = ' a
Cjomput-o'/ R dzr. ‘ = e . o
e+ used to evaluate r*vrc+4r + 13 dr’
0

(a) o) (In20 — In4) 4 arctan(2) (a) £+ 4= V13secl
(

1
b) In6 —1In2 (b) x+2=3tanéd
1

]

(¢) In20 —In4 (¢) * + 4o = V13 tan#
(d)
(e) 1

(d) none of these.
(In20 —In4) + 2 arctan(4)

0o |

(e) r+2=3secH

=

20 — In4 + 2 arctan(4)

.2 ) 1
Find f 4.1._ - do Evaluate f m dr.
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Examples

|
Compute | ———— dx. In vour final answer. any trig
l W ar® -1 ' '

or inverse trig expressions that can be rewritten algebraically must be.

After an appropriate trigconometric substitution,

|
fi.r
/ ] is cquivalent to which of the following?”
V.=

- B+ 41

i _l[..._ i) il

b /-.-. (6) dff
( /-..-. (i) o)
d /l.m i) d?
¢ _l [xm i) ot

1
Evaluate / LT dr.
1+

2
(a) ln(14+22)+C
(b) 2In(1 +22)+C
(¢) In(14+2%)+C
(d) 51
)

[STICE T

f—
—

d) 3In(1 +22) + arctanz + C

(e) arctanz + arcsin(z?) + C

After an appropriate trigonometric

-
virs—4 : :
dx is equivalent to

-
(a) 2 /!.an"lhlll
(b) /.\ill(”l(l/l

(c) 2 /l;m"‘“t/”
7“
x/t

(d) /\ilh/lulﬂ
_‘l

(¢) None of the above

Which of the following integrals is equivalent to f V4dx? —9 dx?

(a) 2[50(39‘[.31129 de

(b) g]t.anﬂ do

f secf tan® 6 df

S e

(e) ;

Sl ]

(d) - f:;c‘cz@tané‘ do

(e) 2 / sec® 0 tan do

substitution,
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AMbter an .|.p|l|ll-[1:||.'|'|l' suibstitution, the imteeral

['ﬁ L ) |-I l.;| :|-||'|!I||'\_||_r||r 1I|'|,'_||tl IJII! |i|l'|ll||1l'|' 11}

al 9 [u. lir,.“"n' i
h) 3 [: o B o)
c) 0 [=.1 i i
| ‘I[...-L'IHJH
el 3 [1_.|,ra ]

]l' we use the .||1]r]'1r]r|'i;111' I['j*_:n“nllu‘fl'h

Examples

Which of the following integrals is

equivalent to / ;
(r?

W,
(a) cost db
9
(h) /.(.Ju.lu
]
1C) IID\(” 4[“
e
“l

(d) /\.A. f )

() /11)\"4{“
substitution to evaluate .
2/+/3 )

T 1

f (\ I ) dr, which of the following is the correct result?
.

1

w [l
;||] tan® 0 do
0
x (G
' tan ff
() df
Jio -\l'q'vH
= /3
(c) / tan® @ do
U
w [l
. ]
(d) / sin” 0d6
Juf2
x/3
() / .“j.ll.-'”fﬂ’
Jw 2
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Integration by Partial

iwtio ns

-

e,

/
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Which of the following is the form of the partial-fraction decomposition for the rational funetion?

1
(z+1)(x2 — 22— 3)(x2 - 2x + 2)
(a) A " Br +C N Dy E
el T _2r—3  2_2r+2
(h) A + Br+C + D n Ex+ F
rFl T+ -3 F_2r+2
(c) A B c D
- r+1 " (x+1)2 +3'—3+ T2 _2r+2
(d) A + B N o . Dr+ E R
rl T (r+12 -3 22—2r+2
(o) A + B N C
o r4+1 2 _2p -3 22 _2p 42
1
(x+1)(x=3)(x+1) (x2—2x+2)
— 1
(x+1)2(x—3) (x2—2x+2)
4 B C Dx+E

= +
(x+1) (x+1)2  x-3 x2-2x+2
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Compute the following integral showing all necessary work clearly.

/' 1r? — 51 + 11 i
Jz+1Dz-1(x24+4) H

445411 4—-54+11
4x2-5x+11 _ (“2)(1+4) , (2)(1+4) +Cx+D
(x+1)(x—1)(x2+4) (x+1) (x—1) = x2+4
— _2—;)0 1_2 Cx+D
(x+1)  (x—-1) x2%+4
=2 n 1 Cx+D
T (x+1)  (x-1) x2%+4
4x%-5x+11 1 2
(x+1)(x—-1) l(x+1) —1)] (x + 4) +lx+D
Let x = 2i
—16—1501+11 —2Ci+D

—1-2i=2Ci+D
C=-1,D=-1

2 1 X 1
f ((x+1) t (x—1) C x2+4 x2+4) dx

(x+1)
. f(x 1)dx—ln|x—1|+C

. f2+4dx——1n(x +4)+C
c u=x%4+4=du=2xdx

1 1
© S =5 [ du

dx

1
) f2+4dx Zf

(3)
e tanf =§

e 2sec’0df = dx

_ _f 2 sec? 6
— (tan 9)2+1

. _fsec 9
o sec29

1
—59+C

= larctan (5) +C
2 2

f 4x%-5x+11
(x+1)(x—1)(x2+4)
2In|x + 1| +1In|x — 1|

1 2 x
- In(x“ + 4) + arctan (2) +C



n MATH 152 | Week in Review

Which of the following

l)o'nn“]l)nxl'[n“ 'Ill 'IN [.l'lll“.l] l'lll"'l"“

is a proper Partial Fraction

Exercise

3
"+
dr =
/ z—1

> > 3 2
1 )= 1 I (a= | T T
(a) ?+T +2r—2In|zr - 1|+ C
A \ i C  Dz+k :[;3 _1._2
r+3  (r+3)3 1 224+ 4 (b) ?—7+21+)111\I—l|+('
| Br + ( Dr+ E ' -
b : : 3 2
r+3  r®+da ¢ + 4 (¢) =—+— +2x+2Injz—1|+C
{  Br+( D Ex+} 32
¢ T > 3 2
! ) ! 3)- 1 r= <+ 4 T T
_t— =2 2 — H
N A B « D D () g5 —2r+2hfr =1+
. r-+3 (r +3)° | r+2 I 2 1173 12
(¢) None of these ((‘) ?——+)1—)1H|I‘—l|—|—(*
1
Which of the following is a proper Partial Fraction Decomposition for - I , —7
(2 —16)(x — 3)2(22 + 1)
(a) r+1 _Ar+B n C N D . Ex+ F
Va2 —16)(x —3)2(22 4+ 1) 22-16 -3 (x—3)2 " 2z+1
(b) 41 A N B . C . D N Fxr+ F
0 pr—
(22 = 16)(z —3)%*(22+1) -4 zx+4 x—-3 (r—-3)02° 22+1
() r+1 _Arx+B N Cr+D Fr+F
¢ (22 —16)(x —3)2(22 +1)  22-16 (z—3)2 224+1
() r+1 A N B . C . D N E
22 —16)(x —3)2(22+1) =z — x4+ 4 T —. xr — 3) Te 4+
(22 = 16)(z — 3)2(22 1 1) 17 7+ 3 w32 241
() r+1 A " B N C N D Er+ F
D (22 =16)(x —3)2(22+1) x—4 (z—4)2 -3 (x—3)2 22+1
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Exercise

202 +5r -5 x+2
) , = : : Find | ————4d
Compute / Iz 37 da 1mc / ;1’-2(.35‘2 1) €T
Write out the form of the partial fraction decomposition 3
n. of cllo '—d —
e unceon 3972 _Br+4 /;1?2+3;1?—4 !
'[l" | 22 (2 1) (2 o () — 2 _
(a) —Infz+4|+ -Injz -1|+C
1 B ( D J OF I 5 2
s 9 22 | ' l ’ 2 = v 7 2
| 2 (r 4+ 2) ! r - 1 = X + | (l-)) ‘—11]|$—|-4|+—111|I—1|+C
| B Cr+D Fr+ F 2 5
(b) 9 { )2 2 ] 2 5 v 1 4
r+ < L+ & . . ot (¢) zInjz—4| = —In|z+1[+C
A B C Dr +E 5 g
\C N2 ' ' R —1 4 -
X+ <) r—1 z+1 x°+5x+7 (d) —In|z —4[+ -Infz+ 1|+ C
i B (' D 5 2
(d) P 912 r2 l r2 T - 9 7
€’ ' (e) cInfz+4| - -Infz - 1|+ C
\lr+B Cr+D Exr+ [ Y 5
v (r+2)2 i | 24+ 5r+7
L gqp2 -2r + 4
4 5 R e :
Evaluat.e/ ‘1 B dx Kvaliat /1.:-‘-’ +1)(xz-1) i
0 2;1’-—’—]_ . :
a 211]3 Find / ( :J = > \l dxr showing all necessary work.
. r< LINLT” -+ )

(a)

(b) 3In3

(c) 4In3

(d) 6In3
)

(e) None of these
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