sec’ x dx

8. u:sinfly,du:%;dv:dy,v:y;

fsin"ydy:ysin”y—fjl%:ysin~1y+\/1—y2+c

96. Using different substitutions Show that the integra

/((x2 - D+ 1)) dx

can be evaluated with any of the following substitutions.

a, u=1/(x+1)
b. u = ((x — )/(x + ))ffork = 1,1/2,1/3, —1/3, =2/3,
and — 1

c. u=tan 'x

d. u = tan"'"Vix e.uw = tan ! ((x — 1)/2)
f. u =cos 'x g. u = cosh ' x
What is the value of the integral? (Source: “Problems and Solu-

tions,” College Mathematics Journal, Vol. 21, No. 5 (Nov. 1990),
pp. 425-426.)
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23 4y = 2 2/3 u:x+]
+ 1 1 [ d
w f Do f(x+ ) T du = — =y dx
<20 e (=) e = () e

® [1oz- Do+ P ax= fo+ 22 dgu = (3
= du=k (25 0) 7 Do gy = ok B gk dx = O

,++

x+1 (x+ 1) (x4 D! x—1
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© Dok D ax = [ 2 (=P ax,

u=tan 'x Vs . Vs
— ' wou—1\"23 ( du y _ 1 sinu—cosu)~%/3 5.
X =tanu - ](mnu Ty (mn u*l) (w‘lu) = j Ginu - cosu)? (xlnu+cmu) du;

_ _du
L.‘X— cos’ u
—u1—72sm—‘w%(u .

sinu + cos u = sin u +sin (3 ) ] . j . [\m (-3 } —2/3 .
\ Tl wT) :
) 2 cos y

T

[y
FNENE

sinu — cos u = sinu —sin (3 —u) =2 cos ¥ sin (u— cos (u-3)

L1173
8 N . x / E It —tan 3
=4 - g) e o D e = Junt® - ) o= (] e
_1
~ 2 (x [ 1) +C

(@) u—tan” /x = tanu=/x = tanu=x = dx=2t@nu( k) du= 200 du=

— tan? _ sinfu—cos’y _ 1-2cos’u . - 2 _ costu+sinfy _
x—l=tan"u—1 7 = c X+ 1 =tan‘u+1= P

__ 2d(cosu)
cosTu ?

cos?u cos?u os7u ¢
—2/3 43 4. _ [{l2cosu 1 —2d(cos u)
= X = craan -
f(x D7+ d J o) (eostay B cosTu

2/

= f(1~2cos?u) M (=2)-cosu- d(cosu) i f(l—ZCoszu)"m-d(l—ZCoszu)

:%(l*ZCOﬂzu)l/‘SJrC:g[ +L7%(‘ 1)”3‘*’(:

(@ u=tan"' (35') = *H wanu = x+1=20@nu+1) = dx= 2% = 2d(tan u);
f(x — 7+ l)’” dx = f((an u) #3(tan u 4 )73 . 272 . 2 - d(tan u)

—2/3 1/3 . 1/3
== e a0 - i) =30 - ) o= 0- )P re

_3xo1)li3
-2 (x+l) +C
u=cos™'x
4} Xx=cosu H—f‘,%:_f 'i'jm(““d” o
. \/ (cos2u = 1) (cos u+ 1)? (sin*2u) (2% cos §)™"
dx = —sinudu v

__ / du o f du -1
Gsin (22 9 eos 8)"7 2(sin §)" (cos 3)™°

f—ftzm’“ d{tany) = —Fan?? L +C=

=36+

(cmu—l)h’3+c

cosu 1

u = cosh™!x

[(3) f[(xz— Hx+ D] 7 dx |i x = coshu :| — f —sinhudy

dx = sinhu Y/ (cosh? u-1)* (cosh u 1y?

- j sinh u du _ f du _1 f
/T u) (cosh ut 17 s N2

3/ Ginhu) (4 cosh* §)

du
nh (3) coshe (3)

= f (tanh %)71’/‘5(1 (tanh &) = 3 (tanh g)tm +C =3 (bl )“3 +C= % (L:)W +C

coshu+ 1






