Exercise 8
a) Find the indefinite integral for following functions.

a)
fx) = (2x +1)(4x3 + 2) + cos (x)
f(x) =8x* + 4x3 + 4x + 2 + cos (x)
8
F(x)=§x5+x4+2x2+2x+sinx+6
b)
— ,2x+1
fG)=e"" 43
dt dt
t=2x+1; d—=2, X=7
Substitution: X
=2x+3 dS_Zd _dS
s=2x+3 —=2idx=—

1 1 4
F(x)=jezx+1dx+j dxzjzetdt+j§-§ds=

1 1
=§et+ 2lns =§ezx+1 +2mR2x+3)+C

2x+ 3



c)

1
flx) = (x +§>Sin X
Integration by Parts:

ju’(x) -v(x)dx = uv — ju(x) v’ (%)

u'(x) = sinx ;u(x) = —cosx
1
v(x) = (x + §>, v'(x) =1

1
F(x) = jsmx (x + 3) dx = —cosx x + j( cosx - 1)dx =

1 1
= —(CO0SX - (x + §> (—sinx) = sinx — cosx (x + 3> +C



2. Find the definite integral for following functions.

a)
f(X) — 22x+1
1. The Indefinite Integration by Substitution
dt dt
Substitution: [t =2x+1, —=2;dx = —
dx 2

1 1 1
22x+1d — j_zt dt = 2t — 22x+1
j =3 202 202

3

1
(27 —=23) =—-60 = 86,56

3
22x+1 dx = —
jl * 22 In2

1
22x+1]
[21112

2. The definite Integration by Substitution

t=2x+1
[ t(1) =3
t(3) =7

3 1 7 1
22x+1 fy = [—2f] =——(27-23) = 86,56
jl *=2m2 2], T 2m2 ¢ )



b)
f(x) =3x%-e*

Integration by Parts:
ju’(x) -v(x)dx = uv — ju(x) v (%)

[u’(x) =eX;ulx) = ex]
v(x) = 3x%; v'(x) = 6x

j3x2-exdx=ex-3x2—jex-6xdx=ex-3x2—(ex-6x—ex-6)=
= 3e¥(x? —2x + 2)

-1
j 3x%2-e*dx = [3e*(x? — 2x + 2)]Z1

= 3e('1)((—1)24— 2(—1) +2) — 3V ((—4)% — 2(—4) + 2)) =~ 4,09



f(x) = 4x3 + xcos(5x?)

The definite Integration by Substitution

dt dt
[t(x) = 5x%; = 10x; dx = —}

10x
t(1)=5-1°=5
t(3) =5-32=45

10
3 45 1
= j 4x3+j —sintdt =
1 < 10

3 1 45

[414]+ 't] = 3% 31+1'45 1'5 79,81
4 X . 1OSlTl : = 1OSlTl 1OSlTl = ,

3 3 45 1
j (4x3 + xcos(5x%) dx = j 4x3 + j —cost dt
1 1 5



3.  Compute the total area between the follow functions and the x-
axis and the lines x; and x,
a)

f(x) =—-3x2+3x+18
Between x; = =3 and x, =1

The roots of the function:

—3x2+3x+18=3(—x?+x+6)=0

—x?2+x+6=0
_ —1+£+v25

X1,2 = 5

X, =-—2;,x, =3

20

| -10 ¢

=15

-20 4+

1
Area = + j (—3x2% + 3x + 18)dx =

-2
j (—3x2 + 3x + 18)dx
-2

-3
|[—x3 + 1,5x2 + 18x]2%| + [—x3 + 1,5x% + 18x]%, =
=184+6—-36—(27+135—-54))|—1+1,5+18
— (846 —36) =8,5+40,5 =49




b)

1
flx) = ;lnx
Between x; = 0,5 and x, = 4

The roots of the function:

;lnxzo;lnx=0=>x=1

The definite Integration by Substitution

t(x) = Inx
dx = xdt

jtdt— t?  (Inx)?
22

Area =

41 (Inx)?]*
+j —lInx dx = + =
1 X 2 |,

11 Inx)21"
j —Inxdx [( ) ]
0,5% 2 0,5

- |1 (In (1)) = > (I (0,5)%] + 5 (in (4))% = 5 (In(1))?

1 1
= |o — E(1n(o,5))2 + E(ln(4))2 —-0=1,20




C)
f(x) = 4x3(x* — 16)
Between x; = —land x, =1

The roots of the function:
4x3(x* —16) = 0
X, =—2;x, =0; x3 =2

a0
50 ¢

40

20

-10

-30 }

—40 4

=50

0
Area = j 4x3(x* —16)dx +
-1

1
j 4x3(x* — 16) dx
0

1

1 ° 1
= [Ex8 — 16x4]_1 + fog — 16x4]

0

=O—O—(%—16)+|<%—16)—(0—0)|=31



4.  Compute the total area between the follow curves f(x) and

g(x):
a)

f)=2x+1;, glx)=(x—-1)>
Intersections:
2x +1 = (x — 1)?
2x +1=x%2-2x+1

x%*—4x =0

x(x—4)=0

x1=0;,x, =4

f(x) = 2x + 1:ceiling; g(x) = (x — 1)?: floor

Area = j4(2x +1)dx — j4((x —1)?)dx = j4(2x +1-(x — 1)?)dx =
0 0 0

4

4 4 1
= j (2x +1— (x? —2x +1))dx =j (—x? + 4x)dx = [—§x3 + 2x2] =
0 0 0

- 4 12.4240-0=102
-3 -3



b)

FO) = 2% gGo) = sin

Intersections:

2
g(x) = sinx: ceiling; f(x) = ;x:floor

Area =

o, 2 0 2
j <smx — —x) dx | + j <smx — —x) dx
™ T 0 T

1 10
= ‘[—cosx — —xz] i}

2
n
1 517
+[—cosx——x]
VIA T 0

2

:|—1—0—(O—%)|+0—%—(—1—0)=2—%z0,43

10



