Answer on Question #52101 — Math — Integral Calculus
1 Find [ e dx
2 Find [ e2xdx
4 Find the [ tan3xsec3xdx
5 Find [ sec3xtanxdx
6 Find the integral with respect to x : [ cosxsinxdx
7 Find the integral with respect to x : [ (ex x)(ex 1)dx
8 Integrate with respect to x : [ dx
2
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Solution

Let C be an arbitrary real constant.
1. [edx =e[dx =ex+ C;

2x _l 2x — - = — _l t _1 t
2. [e*dx = [ e**d(2x) = |substitutiont = 2x| =7 [ e'dt = S e’ +

+C =3 e¥ +
4.
Method 1.
_ sin@x)dx _ 1 cd(cos(3x)) _ substitution| _
ftan(3x)sec(3x)dx _f cos2(3x) 3f cos2(3x) | t= COS(3X) B

1
3cos(3x)

_ 1l 5. 1 _1 _
= 3ft dt = 3(_1)+C—3t+C—

+ C =§sec(3x) + C;



Method 2.

ftan(Sx)sec(3x)dx = I% = %f sin(3x) d(tan(3x))

= |integration by parts u = sin(3x),dv = d(tan(3x))|

1 (30 tan(30) 1j3t (3%)cos(3x)d _ 1 sin*(3x)
= zsin(3x)tan(3x) - 5 an(3x)cos(3x)dx = 3 2053

1 sin’(3x) 1

— lf sin(3x)d(3x) = 3 cos(3x) + §cos(3x) +C=

3

= 3c05G30) (sin2 (3x) + cos2(3x)) +C=

1 1
=—-sec(3x)+C

= |sin?(3 2(3x) = 1| = ——=—+C
|sin?(3x) + cos?(3x) = 1| 3cos(3x)+ 3

substitution| _
t=cos(3x) |

T I S 1 -1
- ft4_ ft dt = —3+C_3t3+c_3cos3(3x)

sin(x)dx _ . f d(cos3x)

3 _ _— =
5. [sec3xtanxdx = | cost(3 )

cos*(x)

+C =§sec3(3x) + C.
6.

Method 1.

[ cos(x)sin(x)dx = |sin(2x) = 2sin(x)cos(x)| = %fsin(Zx)dx = =

ifsin(Zx)d(Zx) = |substitutiont = 2x| = ifsin(t)dt =

= —%cos(t) +Cy = —icos(Zx) + C;.

Method 2.

[ cos(x)sin(x)dx = [ sin(x)d(sin(x)) = |substitution t = sin(x)| =

2 2
= [tdt =%+ C, =

sin“x
2

+ C,.

Recall cos(2x) = cos*x — sin*x = 1 — 2sin?(x), therefore



sin’x sin

Zx
> +C1 = > +C2,

1 1 . 1
—3005(22) + €1 = —; (1 - 25in()) + €, = —; +

1 .
so we can assume C, = C; — n and methods give the same answer.

7.
Method 1.

f(e*—x)(e*—1) dx = [(e** — xe* — e* + x)dx = [ e**dx— [ xe*dx —
_ — 102 —(x — _ 1.2 _
[e*dx + [ xdx —Zfe *d(2x) — (x —De* —e* +-x° =

1 1
= |substitutiont = 2x| = Ef etdt — (x — 1e* —e* + Exz =

=1et—(x—1)ex—ex+1x2+c=
2 2
(e*-x)?

> + C.

=%ezx—(x—1)ex—ex+§x2+c=

We used the integrals [ e*dx = e* + C and

integration by parts u = x,dv = de”*,
[xe*dx = [ xde* = g yp . = xe* —
du=dx,v=ce

— [e*dx = xe* —e*+ C = (x—1)e* + C.
Method 2.
f(e*—x)(e*—1) dx = [(e* —x)(e* —x) dx = [(e* — x)d(e* — x) =

2
|substitutiont = (e* — x), dt = (e* — 1)dx| = [ tdt = % +C =

_ (e*—x)?
= + C.

8.

Method 1 (straightforward computation). Using the Newton-Leibniz axiom (or
the second fundamental theorem of calculus) and table integral of powers,
compute

f_21 x2(x3 +4)%dx = f_zl(x8 + 8x° + 16x%)dx =



16

— = 189.
3

1 8 16 - 512 256 128 1
= (320 +2x0 + 2?2 = 2+ B2 2R 22

9 3 3

W s

Method 2 (substitution). Using the Newton-Leibniz axiom (or the second
fundamental theorem of calculus) and table integral of powers, compute

2 2
1

fxz(x3 +4)%dx = 3 j(x3 +4)%2d(x3 + 4) =

-1 -1

_ substitution 125 18 12 1 3 3N\ _

= |ttty = 302 = 12| =50 e =55] =520 3 =

= 189.
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