Integration by Substitution ... Set 1

Integration by Substitution

In problems 1 through 8, find the indicated integral.

1. ff_'Q:f +6)%dx
Solution. Substituting u = 2x + 6 and —;a’u = dx, vou get

12 12"

fe 5 1 5 1 € 1 6
(22 4+ 6) t’f:{‘=3 wdu=—u +C =—(2x+6) + C.

2. [[(z—1)° +3(x — 1)* + 5] dx
Solution. Substituting u =2 — 1 and du = dz, you get
/ [[’\3: — 1P +3(z—1)%+ 5] de = /{115 + 3u® 4 5)du =
1l ¢ 3 ’
= Eu +u'+b5u+C =
1 . . .
= l@- 1+ (x—1)°*+5(x—1)+C.
Since. for a constant . ' — 5 is again a constant. you can write
_ Y S L N I ,
[[\:r: 1) +3z—-1)+ -31 dr = E[:{’ — 1) +(x— 1) +dz+ C.
3. f:fe"‘zdx

Solution. Substituting u = 2 and du = xdz. you get

1 1 1
/:fexzd:f = Efe”du = 36“ +C' = 39””2 + .

= 6
4. f:i’df'l “dx
- 1 - * = "
Solution. Substituting u = 1 — 2% and —édu = x°dx, you get

4
5. fxr‘;“"_ldx
Solution. Substituting u = #°> + 1 and %du = 2%z, you get

2zt 1 :
/ - de = /—duz In|u| +C =
> +1 u

In xa—l—l‘—l—('.
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xi—xi4+6
Solution. Substituting u = z* — 2?4+ 6 and %du = (10z® — 5z)dzx. you
get

102 — 5z 5 1 5] 1 5] 1
f:dr = = 7({1‘.1:__—V/\U._Edii:__—'ziii—“(_r:
Vat— a2 +6 2 ) Vu 2 2

= SvVat—x2L 64,

f 10z®—5a dr

f L
zlnx

Solution. Substituting u =1Inx and du = éd:{‘. you get

1 1
f ff:f’:'/—duzln|u,|—|—(":ln|1n:f|—|—('ﬂ
rlnz u

. f %d:&’

Solution. Substituting u = Inx and du = éc@:&’. you get

In z? 21n: 1 _
/ ne d:f:f n r(&?zﬁfﬁ:dttzQ-;u?#—(‘: [,lnﬁt’}z#—(".
T T 2

Use an appropriate change of variables to find the integral

/[:r + 1) (x — 2)%z.

Solution. Substituting u =z —2, u+3 =2+ 1 and du = dz. you get

/{T + 1)(x — Ndxr = f{u + Nu'du = f{um + 3u?)du =

1 11 3 10
= _— —|—— +(_r:
11(1 lou
1 3 .
= (z—2"+ —(z—2)""+C.
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10. Use an appropriate change of variables to find the integral

f{l’r + 32z — ldz.

Solution. Substituting u=2r— 1, u+4=2x+3 and %du = dx. you

get
. B — L[ .. 1 3 . 1
(22 +3)V2xr — ldx = 5 [\u—l—-l}\/adu::—) u?du+ 2 [ uidu =
1 2 5 2 3 1 5 4 3
= —-—ur42--u4+C=-u2+-u?4+0C=
2 5 3 5 3
1 5 .3
= —(2e—-1)p+=2x-1)2+C=
5] 5
1, — 4 —
= —(22—-1PV2r—1+-(2e—1)V2r —1+C =
5 A

2 17 |
_ (g:{’ + —‘) (22 — 1)2x —1+C.



