Example

MATH 1003 Calculus and Linear Algebra

Find each indefinite integral:
(a) /2xzex3 dx
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Solutions for (a) and (
Example (a) Let u=x3. Then du = 3x? dx. Hence x? dx = % du.
Find each indefinite integral: Substituting, we get
a 2x2e*” dx (u = x3 2 2
()/ ( ) /2x2eX3dx:/§e”du:§eu+C
X
b dx (u=1+x?
()/sz ( ) ;»/22X3d 2e¢ y C
X"e X = —€
(c) /x3\/1—|—x4dx(u:1—|—x4) 3
1 (b) Let u=1+x2. Then du = 2x dx. Hence x dx = % du.
(d) /— dx (u=1) Substituting, we get
x(In x)? x '
(e) X dx(u=x+1) / d—/ d 1I||+C
o 1 = 1 i X2 X u= niu
X 1 5
= |1 X2dx:§|n\1+x\+C
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Solutions for (c) and (

(c) Let u=1+x* Then du=4x3 dx. Hence x3 dx = 1 du. Solution of (e>2
Substituting, we get To find dx, welet u=x-+ 1. Then du = dx. Notice
& & Vx+1

that there is an extra term “x" in the indefinite integral and we

3
2 o )
need to express it in terms of v i.e. x = u — 1. Therefore, we have

+C

/x3\/1+x4 dx:/%\/ﬂdu:

1
—u
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1 3 X u—1 u 1
3 _ 4y 2 [ — R — __ — _
=>/X \/1+X4dX—6(1+X)2—|—C /\/mdx / \/E du /\/Edu /\/Edu

(d) Let u=Inx. Then du= % dx. Substituting, we get :/ué du—/u_; duy — gu% P S
1 1
R d —_= —_— d = — =1 C
/X(Inx)2 X /u2 y v :>/

1 -1
= —2 dX = —(|n X) + C
x(In x)
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More examples

Example

\/)%dx:g(x+l)g—2(x+l)§+C

Find each indefinite integral:

(a) /e2X(1+e2X)3 dx
(b) /('”;)3 dx
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