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51 Problems in Calculating Integrals Using U-Substitution with Solutions

(Part 6)
13. je"+3dx=je”du=eu+C=ex+3+C. {Letu=x+3
du =dx
Check: [e**3 +C] = e*™3. Vv
Type 2
14. Je31+xdx=fe”du=e”+C=e31+x+C. {Letu=31+x
du = dx

Check: [e31** + (] = e31t*, v

15. ‘g Ju 1 . 11 1 . _ Letu=3x+1
f(3x+1) dx—fu ?—gfudu—g-gu +C—Eu +C= du = 3dx
1 W _ 4
== Bx+1°+C. s

Check: [% Gx +1)5 + C]' =2 (@Bx+1)*3) = Bx+1)*. v

Remark: Some books and teachers would do the u-assignment step differently as follows:
Letu =3x+1

du = 3dx

and then modify the original integral:
JBx +1)*dx = [(3x + 1)*3dx,

which will result in the following u-substitution:

11,4

SJutdu
In over twenty years of tutoring calculus, every student with whom I discussed this alternative way of doing

the problem hates it. 1 agree. | think the u-assignment technique employed in this book makes the u-
substitution step as “obvious” and “mechanical” as can be.



16.

17.

18.

19.

1y — ° _f 6 — f 647 — 1 7 _E 7 _ Letu =2x — 50
f(zx 50) dx = | u®2du=2| u®du=2 S U +C—7u +C—{ du = idx

2 7 2du = dx
—7(59(—50) + C.

Check: [2(x —50)" +¢| =2 (tx ~50)° (2) = (& — 50)° . v

idu 1 . 1u2 Letu=3x+1
]\/3x+ dx—j(3x+1)2dx—f 3 §fu5du 3(3)+C— du = 3dx

1 2 2 au
§§u3+6—5u +C——(3x+1)2+C—— Gx + 13 +C. 5 = dx

Check: [5,/(3x+1)3+c] - [;(3x+1)2+C]’=§ §(3x+1) 2(3) =
=(3x+1)%=\/3x+1. 4

Letu = x — 50
j/—x sodx—f x—50 dx—juGZdu—Zjuedu—2(7)+C du = ldx

7 12 126 2du = dx
=2. —u6+C——u6+C——(—x—50) tC=— (-x—so) +C.
Z !
Check: l / x—50) +cl —50)6+c] =
_12.7 _ o e %
2.2 (ix — 50)° = 2(%x — 50)° (5)_(5x—50) = ¢/Trs0.
du 1 Letu =3x + 2
= -3 = 3 = -3 =
f(3x+2)3dx f(3x+2) dx fu 3 Sfu du { du = 3dx
== —1u‘2+C——1u‘2+C——(3x+2) +C—_—1+C. d?u=dx
3 2 6 6(3x + 2)2
. — | = - — 3 —
Check: |+ v =[x+ ] =2@x+2)°@) =

=—(3x +2)7°03) =Cx + 2)° 3—m- Y

“Only he who never plays, never loses.”
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