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EXAMPLES : Evaluate the following integrals by using trigonometric substitutions :

17. / - E‘j_,_d“" 1
wi\ 4 — w2

Y3 dx2 dx
19. TR
— X202

f(r — R x> 1

_ 342
23, f(l x) dx

_1'6

S dx
(4x? + 1)°

v? du
27. -
_/(l — 112)532

In 4 '
29. f _eldt
0o Ve + 9

23.

1/4
31. / = 2di =
12 Vi + 41V

xWE — 1
f X dx
V2 — 1

SOLUTIONS :

3

tn

17. w=2sin6, — 5§ < < §,dw

f 8 dw _f 8-2cosfdf
J w4 w2 — J 4sin?d-2cosf T

5= —2cotf +C= 2%

. fL} . ,2
18. / N =W
W=
1 dx
20. f PP
i 4 — 9"

x*dx .
ZZfW x =1

| — )12
24. J/‘( - "

26. 'L‘)di‘
(92 + 1)
1_ ‘P,.L 52
28. ]( 2 ) dr
P

0 ]lnm,m:l o! dt
‘ G (1 + e2)*?

= av
L yV1 + (Iny)*

f dx
1 + x2

L

~
=

L
=
—
Y
[ 1]
=
[

=2cosfdf, v4 — w? = 2cos 0;

m+C

18. w = 3sind, —%<!‘9<7,dw_’%cos:‘f-’d(} v/ 9 = 3 cos 0

f'\f") w2 dw = chosF)-Scostﬁl

9 sin?f

=—cotf—@¢+C=—Y-¥

= [corz g a0 = f(‘;i;.;"g“) do = [(esc20— 1) do
(3 +cC

19. x =sin0,0< 0 < T, dx = cos 0 dd, (1 — :xc?)?‘-"'2 = cos?0);

\,G 12 /3
ToaxTax 4 sin? ¢ cos ¢ df
Jooo (1-x2)? _. 0 cos’ ¢

= 4[tan 0 — 0]]" = 4/3 —

_4[ (lgoggsﬂﬁ) b =4 [ (sectt— 1) o



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

20. x=2sin0,0<0< I dx=2cosfdl, (4—x2)" =8cos?0;

Lrls \
2cos0d0 _ 1 [™° 40 _ 1 6 _ /3 _ 1
,fof_; 12 JE_J “8cosil 4Lf“} 00520_4[tan9][1 B VW

21. x = sec,0 < 0 < Z,dx — secftan 0 df, (x* — 1)3;'“'2- — tan® 4;

’ dx o “secd tan 0 df o ’ cosffdd _ 1 _ X
J (x2— ])3:"3 - J tam 0 L sin“fl sin + C= Vxz—1 + C
a/2 K
22. x==sech. 0 < 2. dx = sec f tan A df, (x* — 177" = tan’ 6;
) sec’ f-sec 0 tan 6 df ”.LDSQ _ _ x°
j _'xz—l ZO j T tafd sin f/ do = ism [ +C= 3(x2—1)%? C

3. x=sinf. - L <A< T dx=cosfdf (I - xQ):m = cos’ f:
- xh) ax :jLos 0-cos ) df fwrtawb 0dh) = — cofa +C=— % (\/1—x2")"+c

x6 sin® @

24 x=sinf, - 5 <0< 5, dx=cosf db, (I —x2)"* = cos 6;

Y V. g . N o \_'_13
j.l x%) d}\:jwsﬂcosr?dﬂ jCOtZHCSC"QdH:—LD.;}Q-I—C:—%( 1 x) +C

x# sin' f

cx=gtnd, -5 <8< Lodx =5 sed 6, (x4 1) = sec6;

Hf"f"] f 2 ::.lg'lw _4ILON 6d6— 200 +sinfcos )+ C—2tan™! 2x +

(]
h

-I-C

I(‘

-2
=N

Lt= %taut‘?. -I<b< . dt= % sec” Bd6. 9 + | = sec’ 6

" od 6 (1 sec?n) d9 0 A g . . _ 4
J ,?d‘v,q—f Sl & —EIcosgt’dt’—H-I—smﬁcogﬁ—C—tan '3t4+ g +C

(0 1)? sect il

5 ; T, 245/2 3
27. v=sinb, — L <0 <%, dv=rcosf df, (I —v*)"" =cos’

[ vidv [ sintPcosddd _ ’ 84 smnd £ lan # 1{ v b
[t = [ttt [untgsectgdp =250y c=L( ) oC
28. r=sinf. -7 <6< 3
(1= 77 g " - 5 . -1;_.,7
’r.i r) r:‘ s f-c0s 6 df fcotnﬁcsctgdgz w'd = L[V1=2]" ¢
J & N sin® 7 T

. 3 1 - y 1 AN sigrnd o I o - s F
2. Lete' =3tanf,t=In(3tan 6),tan"! (1) <0 <wan™* (1), dt=" " df, \fer | U= /Ytan2f | 9 = 3secd;

i Alan” (£/3) 4 ptan~ (4/3) .
ddt J U 3tanfsect 0 ) J 0 ad L “tan~! (1/3)
JO 7049~ Jurigp st = Juogp secdff = [In secH +tan | | i)

:ln[%-l—%j—ln\‘m—l— ) In9— {l—vﬁ)

30 Lete' =tan f,t=In(tan A}, tan '(3) <0 <tan '(4),di= ﬁ;r” dé, 1 4 e* = 1 +tan® 8 = sec? ¢;

. sec u , Lrgs

,-.0[4-.‘1 cd an '(473) (tan m( L) ds B fm 453) 050 df = [sin § ™ WY _ 43 _ 1

JinE4 |'1+eli_]3-"'2 — Junria 50&“"0 T Jant i34 ¢ ¢ -t [34) TS 575
3 = =7 dy = — —_— — 1( (1 =] ol 2 L - G
3 o2 Tt [u 2/t du - dt} JW; Fpiu=tand, 7 < g < T du=sec-ddb, | +u sec” f,

’— 2du T 2 sect g dd ’-n,r)] w4 b ( T _x \I T

Jina T-v — Joe sec’ e —=\4 6/ T 6



33.

34.

e

36.

Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.
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