Integration by trigonometric substitution

1. The three common trigonometric substitution are the

restricted sine, restricted tangent and restricted secant. Ans: True
2. Typically trigonometric substitutions are used for problems

that involve radical expression s? Ans: True
3. In integration by substitution, when Va2 + u? the value of u is a tan 6. Ans: True
4. In integration by substitutions, when Va? —u? the

value of du is a sin® 6 dé. Ans: False, acos 6 d@

5. In integration by substitutions, when Vu? — a? the

value of du is a cos? 6 dé. Ans: False, a sec6 tan 6 do@
4/ —x2 i/ )
6. 1i2x dx Ans: — 2% _ i1 G) +C

7. [J1—6y%dy Ans: 2%/8 [sin_l(\/6—y) +,/6y1- 6y2] +C

8. [ cosx V4 + 25sin? x dx Ans: = 2in( 255in25x+4+55inx|) + sinx ’Zs%nz(x) +1+C
9. f; 2xV4 + 16x%dx Ans: = 2546.1589
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10. f—6 mdx Ans: = —0.015301

Solution:
V16—x2
6. xzx dx 7. [J1—6y%dy
a’ =16, a=4 y:\/igsine
x = 4sind, dx = 4 cos 6d6O J1—6y2
= JHex =V1—sin?6
=fw-4c059d9 =+vV1—cos?6
(4sin 6)2
= w-élcos@d@ = |cos 9|

16 sin% @
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=1 X P .
sin 1Z=SIH 1(sin®)

0 = sin~! (E)

x
16—x2

tan@ =

1
tan 6

cotf =

8. [ cosx V4 + 25sin2x dx = [+/4+ 25 [sinx]?

u = sinx

1
Cosx

dx =

[V25u? + 4du

__ 2tanv
s

2sec?(v)
5

du =

du = cosx dx

5u
v = arctan (?)

_ IZSecz(v),/4tan2(v)+4 dv
5

= gfsec3(v)dv

u=4x%>+1

dy = \%cos@de

JV1-6y?
= [cos@ (\/igcos 0) db

=\/igfc0529 de

= %fﬁu + cos(26)] do

== |6 +2sin2e)| + ¢

2\/’
sind =6 >

sin @ =ﬂ:@
hyp 1
cos =./1—6y?

[0 + sin(8) cos(8)] +

6 = sin~1(\/6y)

0

9. [} 2x5V4 + 16x%dx
4 [ x5vV4x% + 1dx
du = 8x

= [(u—1)*Vudu
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1
8x

:é—sf(u§—2u3+\/a)du

J1—6y?

= % [sin_l(\/6_y) + \/6_ym] +C

dx =—du

5 3
= fuzdu—2 [uzdu + [Vudu

7 5 3
Y S Y
T 7 5 3
2 [(u - 1)*Vudu
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[ sec3(v)dv _MZ_ M2 uZ
248 160 ' 192

secvtanv 1
=——+[secvdv

7 5 3
_ (4x?+1)2 (4x?+1)2 n (4x?+1)2
T 448 160 192

[secvdv 4 [ x>V4x? + 1dx

7 5 3
_ (4x?+1)2 (4x?+1)2 n (4x%+1)2
o112 40 48

= In(tanv + secv)

3
secvtanv _ (4x%+1)2(30x*-6x2+1) N

1
=——+[secvdv 210 C
3 5
__In(tanv+secv) |, secvtuanv _ 2377.372 52
- 2 + 2 = 2( 420 34)
=2 [ sec*(w)dv = 2546.1589

__ 2In(tanv+secv) , 2secvtanv
- 5 5

Undo substitution: u = arctan(%u)

5 5
tan(arctan 7u) = 7u

2
sec(arctan S?u) = /stu +1

25 sin2(x) 5sinx
2In( |22 142 50
n( 4 2 ) . 25 sin?(x)
= +sinx [————+14+C
5 4
21In(|V25sin2 x+4+5sinx . 25sin2(x
= ( - |)+smx /T()+1+C
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0. L, wm
=3[———dx
x3Vx2-25
u=+vx2-25 du = —= dx = Y¥2228

Vx2-25 x

1
- f(u2+25)2 du
Apply reduction formula:

J‘ 1 du = 2n—3 1 du+ u
(au? + b)* = 2b(n—1) ) (au? +b)*1 u 2b(n — 1)(au? + b))t

a=1b=25n=2
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=- dv
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1 1
== dv
5f1J2+1
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5
u 1 1
= 2 _f 2 du
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_ arctan( xs 25) Vx2-25
- 250 50x2
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du = 5dv



