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10.1 Basic Integration Formulas.

In this section we present several algebraic or
substitution methods to help us use this table 10.1.

TABLE 10.1 Basic integration formulas

1. fﬁ"{{ = w + O

2. f.-i.' du = ku + C (any number k)

3. f{d{{+ dur ) =fd:.r+ /.:J’t

m+ 1
4. fu du = — l+C (n = —1)

i
a":..r

= In || + C

r1“

. f sin & e = —ecosuw + O
7. f cos i du = s + O
=. f sec- wdu = tanwu + C

Q, }r cscl uwdu = —cotu + C



10 f sec i tan e du

11. fcscuc::-turfu

= secu + C

= —cscuw + O

12. ftan:u:dz..r = —In |cosu| + C

14. f
15. f
o [
17. f
18. f

20. f

a™ de =

= In |secu| + C

13. f cot w dw =

&

In |sin | + O

—In |esc | + C

In

sinh w dw =

cosh v e =

e du = " + O

+ ez = O, = 1)

cosh &« + &

sinh « + O

g - 1 (H)
————————— — sIn — + O
ot — <
o 1 . F
19. fﬂg+ug=3mnl(ﬁ)+f
Hx:_’_udzu_ — — %sec_] ‘%‘ + O
—d____ — sinh! ['\%J + C
a4+ o
ol

v 9u? — a?

= cosh™! (%) +

(e == O)

(¢ == a@a = O)



TABLE 102 The secant and cosecant integrals

1. fsec:urfu=ln|se:c:u—l—tanu| + O

2. f{:sc:urfu = —In |ecscw + cotw| + O



10.2 Integration by Parts

In this section, we describe integration by parts and show how to apply it.

Product Rule in Integral Form
If f and g are differentiable functions of x, the Product Rule says

%[ﬂxlg[-\’]] = f(x)glx) + flx)g'(x).

In terms of indefinite integrals, this equation becomes

/;—i [ Flx)e(x)] dx = / fix)elx) dx + /f{I}E'{I}fFI~

Rearranging the terms of this last equation, we get

/f[x]g'{x}dx = fﬁ;—i[f{.r}g{x}] dx — /f'[.r]g[x]::ﬁx

leading to the integration by parts formula

[ F)g' () dx = flx)glx) — ] F(x)e(x) dx )

Integration by Parts Formula

fuﬂ’u= uu—fu:fu (2)



EXAMPLE 1: Using Integration by Parts, Find ]1 cos ¥ d.

Solution ~ We use the formula / udv = v - / v i with

u=yx,  dv=rcosxdr,
du = d, I = SN Simplest antidervative of cos x

Then
/.rms:q;cir = xsinx - / smxdr = xsmx + cosx + C.



EXAMPLE 2: Findfln;u:.:ir.

Solution  Since _[ [nxdx can be wntten as _[ Inx+1dr, we use the formula

[ udv=uv - [ vduwith

0= lInx Simplifies when differentiated dv = dx Easy to infegrate
l o .
du = E{ir, v =X, Simplest antiderivative
Then

flnxxix=xlnx—fx-%dr=xlnx—ftir=:q:|n:l:—x+E'. M



EXAMPLE 3: Evaluate. /Ex.:.;.gxdx,

Solution Letu = e*and dv = cosxdx. Then du = e dx, v = sinx, and

/EICGSI{fI = e'sinx — felsinx{ir.

The second integral is like the first except that it has sin x in place of cos x. To evaluate it,
we use integration by parts with

u=e’ dv = sinx dx, L' = —COSX, du = e’ dx.

[e‘ cosxdy = e"sinx — (—EI COSY — /[—cusx}{eﬂﬁ:])

= e'sinx + e*cosx — /E‘Ims.rxix.

Then

Efexc-:rsx.:ir = e*sinx + e*cosx + (.

Dividing by 2 and renaming the constant of integration gives

X - X
e*sinx + e*cosx
/Ercﬂﬁx{ix — + .

2



“Integration by Parts Formula for Definite Integrals

ff x)dv = flx)gl ff Y)elx) dx (3)

EXAMPLE 4: Find the area of the region bounded by the curve y = xe ™ and the x-axis from x = 0 to
v =4,

Solution ~ The region 1s shaded in Figure 8.1. Its area 1s

4 ¥
/ xe " dx. 1
0

Letu = x,dv =e"dv,v = —e ™, and du = dx. Then, 5k y=1xet

4 4
_ 4 _ l | | B
xe “dx = —xe | — —e V)dx | T 3 4
£ ]{I L (—e™) 7
4
= [~de™ = (0)] + / e d
1]

— —46'_4 _ E—x]g
=4t et — (") =1 -5 =~ 001




SOLVED PROBLEMS

1. FinclJA'-‘e’E-*dt
Let u=x*, dv=e* dx. Then du = 3x* dx, v=4e*, and

JIREE.xdtz%lREEx_ %leﬂz.xdl
For the resulting integral, let i = x* and dv = ¢* dx. Then dit = 2x dx, v=-1¢*, and
Jl}u‘:’hdﬁ::% .?-E,E.r_%(%l?f,h J Ehrdt)z%,{. E,..x 4 2 IE:...A _I_%J xf?hd.ll

For the resulting integral, let i = x and dv = ¥ dx. Then du = dx, v= % ¢*, and

= =

| ¥ty =g xet - pxtet + T( Fret - | f’“"dl) Tlem —3x%er +qxet -3 +C



2. Find J 2 In x do. 3

Let i =Inx, dv=x*dx. Then du = f, p= % and

& 3 * 3 3 i+ 3
J.rzhlxdx:%lnx—J "2 'f: g lnx—H,rde:%lnx—ﬁ,r“rC

3. Find [In(x? +2) dx.
Let = In (x> + 2) and dv = dx.

u=In(x>+2) dv=dx

. 2x
du = x?+2

dx V=X

= = 2

So, JIn(x? +2) dx = xIn(x? +2)—- 2| If; 5 dx
_ 2 1 2
= xIn(x +2)—2J (1— ) dx
— xln(x? +2)— 2x + - tan!| 2 |4+ C

= x(In(x? +2)— 2) + 22 tan™! [%j +C



4. Find J sin”! x d.
Let = sin'x, dv=dx.

=sin"'x dv = dx

du = l

NESS

dy  v=x

So. Jsin“xdj:zxsin‘lx—J Ly

NIED T

= xsin” x + H"{l — X272 (<2x)dx

=xsin X ++2(1-xH)")+ C

= xsin x4+ (1= x)? + C=xsin x+41-x2 +C



5. Find j’mn" ¥ dr.
Let i = tan™"x, dv = d.

u=tan'x  dv=dx

dif = ]qd.x y=1x
[+ x°

So. Jlan“xd,r:,r tan™ .‘{—J X dr=xtan” A‘—%Jz—“l,.ir
|+ x° RS

=xtan” x—$In(l1+x%)+C



10.3 Tabular Integration

tabular integration is illustrated in the following example<
Z =

EXAMPLE 4 : Using Tabular Integration, Evaluate j{ rre
Solution ~ With f(x) = x"and g(x) = &*, we list:

flx) and its derivatives #(x) and its integrals
o - (+) e*
~__ _[—T Sy
2 — _[+_) s
0 T E

We combine the products of the functions connected by the arrows according to the opera-
tion signs above the arrows to obtain

/ ety = xlet - Je + 25 + C.



EXAMPLE 5: Using Tabular Integration, Evaluate

/ x- sin x dx.

Solution ~ With f(x) = x” and g(x) = sinx, we list:

flx) and its derivatives #(x) and its integrals

x? ~— +) sin x

I — (—) ™ _cosy

—_—
br ~—__  (+) —sinx
R

6 — -

— (—) COS X

0 T sinx

Again we combine the products of the functions connected by the arrows according to the
operation signs above the arrows to obtain

fljsinxdr = —x*cosx + 3x?sinx + 6xcosx — 6siny + C. n



EXERCISES 10.1

1. Integration by Parts, Evaluate the integrals in Exercises 1-22.

1. J_l-ain%ﬁrx 2. /Emswrﬂn’ﬂ'
3. ]‘h.r]n.t-::'x . f x Inxdx
I I

13. /[.1‘3 — Sx)e’ dx 14. /[J'E +r+ 1)e"dr

1, f ¢ sinf db 0, / e cosydy




2. Evaluate the integrals in Exercises 25—30 by using a substitution
prior to integration by parts.

- 5] L

25, j e s 26, j oV - xdy
(]

) j in (Inx) de 3, j A2l



10.3 Integration of Rational Functions by Partial Fractions

This section shows how to express a rational function (a quotient of
polynomials) as a sum of simpler fractions, called partial fractions,
which are easily integrated. For example, the rational function
(5x-3)/(x2-2x—3)can be rewrittenas 5, — 3

-2 —-3 x+1 x

o |
| |

The method for rewriting rational functions as a sum of simpler
fractions is called the method of partial fractions. In the case of

the above example, it consists of finding constants A and B such

that -3 4 R
_1':—11'—3_.1'+l+:\'_3. l::l}

To find A and B, we first clear Equation (1) of fractions, obtaining

S5y — 3 =Alx — 3)+ Bix+1)=0(4 + B)x — 34 + B.

A+ B =35, —34 + B = —3.

solving these equations simultaneously gives 4 = 2and B = 3.



To integrate the rational function,

_ 5x—3 | - 3
j{3'+ D& —3) @ / y 14 —1/_1. —

=2In|jx+ 1| +3In|x — 3| + C.

“General Description of the Method:

Success in writing a rational function f{x) ./ g(x) as a sum of partial
fractions depends on two things:

e The degree of f(x) must be less than the degree of g(x).
o We must know the factors of g(x).

Here is how we find the partial fractions of a proper fraction fix} g(x)
when the factors of g are known.



Method of Partial Fractions ( f(x)/g(x) Proper)

1.

Let x — r be a linear factor of g(x). Suppose that (x — )™ is the highest
power of x — r that divides g(x). Then, to this factor, assign the sum of the
m partial fractions:

Ay 4+ A +...+L
X —r [I—J"]I {I_r]m'

Do this for each distinct linear factor of g(x).

Let x* + px + g be a quadratic factor of g(x). Suppose that (x> + px + g)"
1s the highest power of this factor that divides g(x). Then, to this factor,
assign the sum of the n partial fractions:

Bix + (€ + Bax + (5 PR H,,I+Cn
YA pr+qg (X +px+g) (x> + px + g)"

Do this for each distinct quadratic factor of g(x) that cannot be factored into
linear factors with real coefficients.

Set the onginal fraction f(x)/g(x) equal to the sum of all these partial
fractions. Clear the resulting equation of fractions and arrange the terms in
decreasing powers of x.

Equate the coefficients of corresponding powers of x and solve the resulting
equations for the undetermined coefficients.



EXAMPLE 1: Evaluate, / v +4+1 . using partial
fractions. (x = D)(x+ x+3)
Solution : 1 Y24+ dy + 1 _ 4 . B . C

x—Dx+Dx+3) x-1 x+1 x+3

To find the values of the undetermined coefficients A, B, and C we
chx+ 4+ 1=Ax+Dx+3)+Bx—-Dx+3)+Cx-Dx+1)

=(A+B+Cpx* 4+ (44 + 2B)x + (34 - 3B - ().

So we equate coefficients of like powers of x obtaining

Coefficient of x*: A+ B+C=1
Coefficient of x': 44 + 2B = 4

Coefficient ofx: 34 -3B-C=1



the solutioni1s 4 = 3/4, B = 1/2,and C = —1/4. Hence we have

2+ Ay + | _{311111'
[[1—]][:+I}{1+3}t&_ -ﬂr:q:—l-l_.’i:q:+l_Ll:f-l—E_d:f

3 1 1
=%1n|.r—1| tylnfx+ 1] —ghnjx+3] + K

where K 1s the arbitrary constant of integration (to avoid confusion with the undetermined
coefficient we labeled as C). ]



EXAMPLE 2: Evaluate, / bx + 7
(x + 20

Solution: First we express the integrand as a sum of
partial fractions with undetermined coefficients.

bx + 7 __ 4 + B
x+2¢ x+2 (x+27
bx+T=Ax+2)+ B Multiply both sides by (x + 2)7.
= Ax + (24 + B)

Equating coefficients of corresponding powers of x gives
A=6 and 24+B=124+B=7, o A=6 and B=-5.

Therefore.
/‘3"’+?m—/ 6 5 )iﬁ
J x+ 2y x + 2 (x + 2)° '

=5/T_I'_2—5[{'{+2}‘:ﬁ:

= 6In|x + 2| +5(x+2y'"+C




EXAMPLE 3: Integrating an Improper Fraction, Evaluate

Solution : First we divide the denominator into the
numerator to get

a polynomial plus a proper fraction.

q 3|
' -4t —x-13
- dx.
L s 1
. x-2x-3




Then we write the improper fraction as a polynomial plus a proper

fraction. .
-t -x-3 W L
=N+

-2 -3 - 2r—3

We found the partial fraction decomposition of the fraction on the
right in the opening example, so

Wod-x-3, [ =3
[ 29 7 a’.'-n—/h.uh 1/1_3_2:{_3”{1
2 ]
:/Ew’x+[ +liﬁ+/1_fﬁ'

=Y +2n|x+ 1] +3h|x-3] 4+ C




EXAMPLE 4: Integrating with an Irreducible Quadratic Factor in the

Denominator, Evaluate / —x +4 4 using partial fractions.
J (x4 Dix = 1)

Solution: The denominator has an irreducible quadratic factor as
well as a repeated linear factor, so we write

-x+4 Ax + B C D
} 7~ T T I T 7 - [2]
(+Dx-1)y x»+1 ¥- (x — 1)
Clearing the equation of fractions gives
—2x + 4 =(Ax + Blx — 1P + Clx — 1Mz + 1) + D(xZ + 1)

— (4 + O)x* + (—24 + B — C + D)X’
+ (4 —2R+ C)lx + (R — C + D).

Equating coefficients of like terms gives

CoefTicients of x~ : 0=4 + C

—24 + B — C + D
A— 2R + C

= B — C + D

Coefficients of x2:

CoefTicients of x!: —

R N R

Coefficients of x7:



We solve these equations 5|multaneously to flnd the values of A B C

and D: —4 = —24, A= 2 Subtract fourth equation from second.
= —A= -2 From the first equation
B =1 | 2 and 2 mn third equation
D=4 -B+C=1. From the fourth equation
We substitute these values into Equation (2), obtaining
X +4 2412 1

2+ x— 12 ¥2+1 x—1  (x—1)2%

Fnally, using the expansion above we can ntegrate:

- + 4 _f(x+l 2 1 i
/(.3+|}[I—I}Eit_/(.3+l -'-f‘l-l_['c—l)jjilrjr

=/(q‘h+ql —.E+ ll)dx
c+1 P41 -1 (x-1)

x— |

+ C.

=In(?+ 1) +tan'x - 2In|x - 1| -



EXAMPLE 5 A Repeated Irreducible Quadratic Factor

f fix

Solution The form of the partial fraction decomposition is
1 _ A Bx + O IDx + E
x(x? + 1) X x4+ 1 (x2 + 1)?

Multiplying by x(x® + 1)%, we have
1l = A(x> + 1P + (Bx + Okx(x* + 1) + (Dx + Ex
= A(x* + 2x7 + 1)+ B(x* 4+ ) + Clx® + x) + Dx* + Ex
=(d +Bix* 4+ + (24 + B4+ D2 + (C+ E)x + A

If we equate coefficients, we get the system

A+ B = 0, O = 0, 24 + B+ D =0, O+ E = 0, A = 1.
Solving this system gives 4 = 1, B = —1, C =0, D= —1,and £ = 0. Thus,
dx 1 —x —x
= = + + cx
_/x(xl + 1)? f [I 2+ 1 (x? + 1]1}
_ dx _xdx x dx
* o + 1 (x* + 1)*
— dx 1 duw 1 du L x4+ 1,
o X 2 i 2 ul o' 2x ol
1 1
=1n|:|—§1n|u|+ﬁ+ﬁ'
1 1
=1 — =In(x* + 1) + + K
m x| — 5 n( U TR



1Fdf
ind | -

l A

We factor the denominator into {x -2)(x +2) and write Y
fractions yields
1=A(x+2)+B(x-2)
o 1=(A+B)x+(24-2B)

Thus, A+ B=0and24-2B=1: A=land B= -1,

, ! i ;
By either method, we have iyl R 2 Then

,E__lf:“.’-’__lj.j“_-l o] 1
f? iTili x+2—4ln|x 2| 4ln|x+2|+C—4

. Clearing of

2

+C



2. Fmdf (x+l]dx

_x +x -6.1

o l A
F t 3+ 2 _ - - +3). T = —
actoring yields x” + x — 6x = x(x - 2)(x +3). Then CHrit-br X

1+1=A(x=2)(x+3)+ Bx(x +3) + Cx(x - 2)
x+1=(A+B+C )’ +(A+3B-2C)x - 64
General method: We solve simultaneously the system of equations
A+B+C=0 A+3B-2C=1 -6A=1
to obtain A=-%, B=%,and C=- 41,
By either method, |

J(m)dx deﬁ[ﬁa.,l[_dx_
13+I2“61 10 2 15 I+3

|

=-aln|x|+-—ln|,r 2 - lnIx+3|+C L

+ B + ¢ and
-2 xt3 "
(1)
(2)
x_ziflﬂ
Lk S

| llrﬁlx + 312115



_.l.,
3. Find | OXF3)dx
X —x"—x+1

Ix+3 A B (

Yoo =
Y -x-xtl=(xt)x- )chce,xj_x -~ x+l+x-l+(x-1)zand

W45= A~ 1) 4B+ Hx-1)+ C(x +1)

Forx=-1,2=4Aand A= 3. Forx=18=2Cand C=4. To determine the remaining constant, we
use any other value of x, say x =0; for x=0, 5= A~ B+ C and B= -1, Thus,

Cortexdl o Va2 a-1 ) (x- 1)
| l 4 4

= - + - - - ||t == —=— 4 -
2In|Jc | 2ln|Jc | 1 C m_—r 2In

x+l‘

+(C



i+ x+2
X'+ 3xt 42

4. Find [ dx.

X tx+x+) Ax+B CxtD

A Pl 42

Attt 2=(Ax+ )X +2)+(Cx+ D)(x* + 1)
=(A+C)x’ +(B+ D)’ +(2A+ C)x + (2B + D)

Hence A+ C=1,B+D=1,24+C=1,and 2B + D = 2. Solving simultaneously yields A =0, B =1,
(=1, D=0. Thus,

I-‘+13+1+2 _J dx J.Id.t ) { z
JAI*+31‘2+2 dx = Iz_l_l"' xz+2—ﬂl'CtﬂﬂI+2|n(x +2)+C

and obtain

FIr 2=+ )t +2). We write




2x° + 3
Fmdf(x +1)

w+3 Ax+B (Cx+D

2_ 2 t 2 2
(: 1)) x+1 (x'+1)
2 +3=(Ax+ B) ' +1)+ Cx+D=Ax"+ B +(A+ CO)x + (B + D)
from which A=0,B=2 A+C=0B+D=3 Thus A=0,B=2, C=0, D=1 and

IZr:+3ix [Mx f dx
(x* + 1) 4l L1y

For the second Integral on the right, let x =tan z. Then

dx _jseczzdz_I S DR
,[(IEH]E_ i, cuszdz-22+4sm22+C

. Then

We write

243 1 X 5 3 X
and[ J: 2|:h'.=2:~1n:tanx+-Elrcta|1.wc+—;—+C=-'étrr:t:-m.r+—:*—-+(,"
(x"+1) 2 X+ 2 1+



EXERCISES 10.2

1. Expand the quotients in Exercises 1-8 by partial fractions.

S — 13 3 e =1 ] £+ 8 g 4+ 0
(x — 3)x—2) R PO, =5+ 6 AT

1.

2. Nonrepeated Linear Factors, In Exercises 9-14, express the
integrands as a sum of partial fractions and evaluate the integrals.

91‘[ dx 1 mf dx
| = x* 2+

3. Repeated Linear Factors, In Exercises, express the integrands as a
sum of partial fractions and evaluate the integrals.

I /l v dy 18 /ﬂ ¥ dy
e+ Y I




10.4 Trigonometric Integrals

Trigonometric integrals involve algebraic combinations of the six basic
trigonometric functions.

1. Products of Powers of Sines and Cosines
We begin with integrals of the form:

/ sin™ x cos” x dx,

where m and n are nonnegative integers (positive or zero). We can divide the work nto
three cases.

. . . . . F
Case 1 If mis odd, we write m as 2k + | and use the identity sm*x = 1 — cos*x to
obtain

2kt

. . T R ) .
sin”x = sin™* "' x = (sinx)* sinx = (1 - cos*x)'sinx. (1)

Then we combine the single sin x with dx in the integral and set sin x dx equal to —d (cos x).



Case 2 Ifmisevenandnisodd in j sin™ x cos” x dx, we write n as 2k + | and use the

identity cos’x = | — sin’ x to obtain

cos"x = cos™ ' x = (cos?x)* cosx = (1 — sin’x)* cosx.
We then combine the single cos x with dx and set cos x dx equal to d(sin x).

Case 3 If both m and » are even in JI[ sin™ x cos” x dx, we substitute

| — cos 2x cosd x = | + cos 2x
2 ’ | 2

EXAMPLE 1: m /s Odd, Evaluate ‘
f sin’ x cos” x dx

.
SN X —

Solution

/sinlxcnszxdx = fSiDEIBGSEISiI'IIdI

— f{l — cos’x) cos’ x (—d (cos x))

= f{[ — uz}{u’z}{—du} N = COSX
f{u — u*) du
= 5 3 + C
5 3

_Los X CO5 X




EXAMPLE 2 m s Even and n is Odd
Evaluate
[cusj,rdx.
Solution
fﬂussxdx = [ms#xmsx:ir =[[1 - sinl:l:)?d[sinx] m=1
:[[1 — uz]lffu i = sinx

=[[1 — 0 + ') du

=u—%u3+%u5+E'=sin:q:—%sin3}:+%sinjx+f. ]



EXAMPLE 3 m and n are Both Even

Evaluate
f sin? x cos? x dx.

2
fsinzxcns4x:ix=/(l _?Sh)(l = ;GSEI) adx

—%f[l — cos2x)(1 + 2 cos2x + cos” 2x) dx

Solution

:%\/[1 + cos2x — cos® 2x — cos® 2x) dx

% [_:r + %sin 2x — f{-c:crsz 2x + cos 2x) dx]

For the term involving cos” 2x we use

fcuszixnix=%/{l + cos 4x) dx

| 1 . Omitting the constant of
2 x+ Esm 4x |. integration until the final result

For the cos® 2x term we have

fCDSJEx.:ix = /{1 — sinl.?.x} cos 2x dx i = sin 2x,

du = 2 cos 2xdx
Agai
= %f (1 — ') du = % (sinl’x — %sin3 Ex) L.]:;T_._IEHS C
Combining everything and simplifying we get

/sinlxcn54x:ix = 1_16( — %sind-x - ,,lsinjlx) + C. [ |
|



Integrals of Powers of tan x and sec x

We know how to integrate the tangent and secant and their squares. To integrate higher
powers we use the identities tan”x = sec’x — | and sec’x = tan’x + 1, and integrate
by parts when necessary to reduce the higher powers to lower powers.

EXAMPLE 5 Evaluate
f tan™ x dx.

ftan‘i.rdx=/tanz.r-tan:xrfr=ftan:x-{se~u::x— 1) dx
=ftan2.rse-c::xfir—ftan:xdr
=ftan2r5&-c::xrir—f{5&c:zr— 1) dx
thanz.rsec:xdr—fsec:xdr+fd1.

In the first integral. we let

Solution

.
u = tanx, du = sec” x dx

o ]_ 3
f;rdu = gu + .

The remaimming integrals are standard forms, so

and hawve

1
fta114xfir =§tan3x — tanx + x + .



2. Products of Sines and Cosines

The integrals
f SI MY S0 X dx, / sinmycosnxdy,  and f COS MY Cos X dx

anse n many places where tngonometric functions are applied to problems in mathemat-
ics and science. We can evaluate these mtegrals through integration by parts, but two such
integrations are required i each case. It 1s simpler to use the 1dentities

SIN M Sin Ay = %[cns (m — n)x — cos(m + n)x], (3)
SIN X COS NX = % [sin (m — n)x + sin(m + n)x], (4)

COS MY COS 1Y = %[cns{m — n)x + cos(m + n)x]. (5)



EXAMPLE 7 Evaluate

f sin 3x cos 3x dx.
Solution From Equation (4) withm = 3 and n = 5 we get

/Sinlrccrﬂ Sxdx = %/ [sin (—2x) + sin 8x] dx

=%f (sin 8x — sin 2x) dx

_ _cos8x  coslx | -~

16 -+




EXERCISES 10.4

1. Products of Powers of Sines and Cosines, Evaluate the integrals in
Exercises 1-13.

w2 /I
1. / $in? x o b, f Teos'
o !

74 74
9, / 16 sin’ x cos? x dx 13 ] 8 oo’ 20
- 0

74

2.Integrals with Square Roots,Evaluate the integrals in Exercises 15—
22.

F 0 . ¥
5 / masx, g / V1= cos
0 \‘ 2 ]

————

L/ ¥
21./ 81 - cos 28 40 22./ (1 - cos’ 1) db
0

-7
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