2/11/2019 area x=y”2,y=x-2 - Area Between Curves Calculator - Symbolab

mbolob

Solution

The area between the curves x :y2. y=x—2:

ol

Steps

The area between curves definition

The area between curves is the area between a curvef(x) and a curve g(x) on aninterval [a, b] given by
b
A= [, 1f(x) — g(x)ldx
2 Show Steps @
Isolate y forx =y~ y=+/x,y= —vx p

f1(x) :\/;

If the interval is not specified find the curves intersection points.
To find the intersection points solvef,-(x) :fj'-(x)

\/; _ ,\/; . x=0 Hide Steps @
N

Add \/? to both sides

VX +v/x = —/x +4/x

Simplify

2V/x =0

Divide both sides by 2

2Vx _
2

[ f=}

Simplify

Vx =0

Square both sides

(V)2 =0?

Hide St
Expand (\/;)2: x ide Steps @

(V¥)?

Apply exponent rule: (ab)c =g

1.
—x7 2

N
Il
—_

Hide Steps @

o=

o=

Multiply fractions: a-

oo
Q
>
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Cancel the common factor: 2
=1

2 Hide Steps @
Expand0™: 0

0

Apply rule 0“=0
=0

x=0
Verify Solutions: x =0 True Hide Steps @

Check the solutions by plugging them into \/; = —\/;
Remove the ones that don't agree with the equation.

Plugx=0: True

VT = /T

Hide Steps @

V0 =0
VO

Hide Steps @

Apply rule /O =0
=0

V0 =0
-0

Hide Steps (@

Apply rule /0 =0
= -0

The final solution is
x=0

Hide Steps @

Square both sides

(Va)?=(x-2)

Expand (\/;)2: x
(vx)?

Hide Steps @

Apply exponent rule: (ab)c = abc
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Il

=
o=
)

NI

Hide Steps @

Cancel the common factor: 2
=1

Expand (x72)2: x274x+4

Hide Steps @
(x—2)?

Apply Perfect Square Formula:  (a — b)2 = a2 — 2ab + b2
a=x, b=2

:xQ—QX' 2+22

Hide St
simplify x> — 2v- 2+ 2% ¥ —dx+4 ide Steps @
oo 242
Multiply the numbers: 2+ 2 =4

= —ax+2?

22—y

=X —dx+4
2P x4

x:x2—4x+4

Hide Steps @
Solve x:x274x+4: x=4,x=1 e steps
x:x2—4x+4

Switch sides

x2f4x+4:x

Subtract x from both sides

x274x+47x:x7x

Simplify

X —sx+4=0

Solve with the quadratic formula
Quadratic Equation Formula:

For a quadratic equation of the form ax2 + bx + ¢ =0the solutions are
_ —bxV b —dac

X1,2 2%

For a=1,b=—5c=4 x| 9=—

Hide Steps @
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Applyrule — (—a) =a

54V (5)°-4-1-4

2-1

54V (=5)2-4-1-4=5+9
54V (=5)%-4-1-4

Apply exponent rule:  (—a)" = an, if nis even
(=5)*=5"

=52

ot
Il

N}

3

Il
[\
St

4-1-4=16

Multiply the numbers: 4+ 1+ 4 =16
=16

=+ 25-16

Subtract the numbers: 25 — 16 =9

=V
=5+v9

_5+vV9
21

Multiply the numbers: 2- 1 =2

_5+V9
2

V9 =3
NE)

Factor the number: 9 = 32

Apply radical rule: ’\/1 d' =a

V=3

=3
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Hide Steps @

Hide Steps @

Hide Steps @

Hide Steps @

Hide Steps @
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Add the numbers: 5+ 3 =8

8
2

Divide the numbers: % =4

Hide Steps @
_—(=5) -V (=5)?-4-1-4 1

Apply rule — (7a) =a

_5-V(-5)2-41-4

- 2-1

Hide Steps @
5-V(=5)2-4-1-4=5-v9

5-V(-5)2-4-1-4

Hide Steps @
V(=5)2-4-1-4 =9
Vi(-5)?—4-1-4

(_5)2 e Show Steps @

4-1-4=16 Show Steps @
=4/25—-16

Subtract the numbers: 25 — 16 =9

Vo
:57\/5

_5-v9
21

Multiply the numbers: 2- 1 =2

5—v9
2

N Hide Steps @
NG}

Factor the number: 9 = 32

-V

Apply radical rule: ’\/1 d'=a

Va? =3

Subtract the numbers: 5 — 3 =2
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Il
[N

Apply rule % =1
=1
The final solutions to the quadratic equation are:

x=4,x=1

x=4,x=1

Verify Solutions: x =4 True, x =1 False

Check the solutions by plugging them into /x =x — 2
Remove the ones that don't agree with the equation.

Plugx=4: True

Vi =4-2

Vi =2
N

Factor the number: 4 = 22

Apply radical rule: ’\/1 d'=a

Vot =2

=2

4-2=2
4-2

Subtract the numbers: 4 —2 =2
=2

2=2

True

Plugx=1: False

V1=1-2

V1=1
V1

Applyrule /1 =1
=1

1-2= -1
1-2

Subtract the numbers: 1 —2 = —1
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Hide Steps @

Hide Steps @

Hide Steps @

Hide Steps @

Hide Steps @

Hide Steps @

Hide Steps @
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The final solution is

x=4
—Vx=x—2 : x=1 Hide Steps @
X =x—2

Square both sides
(v )?=(x-2)?

Expand (7\/;)2: x
(—vx)?

Hide Steps @

Apply exponent rule: (—a)" = a", if nis even
(—vx )P=(vx)?
=(vx)?

Apply exponent rule: (ab)c =g

1.2
=xZ

Hide Steps @
% 2=1 p

1.
52

Cancel the common factor: 2
=1

Expand (x72)2: x274x+4

Hide Steps @
(x—2)?

Apply Perfect Square Formula:  (a — b)2 = a2 — 2ab + b2
a=x, b=2

= 2427
Simplify x> — 2x- 2+ 2% x> —dx+4

Hide Steps @
x2 —2x- 2+ 2?

Multiply the numbers: 2- 2 =4

=4+ 2’
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x:x274x+4

Solve x=x>—4dx+4: x=4,x=1
x:x274x+4

Switch sides

x2 —4dx+4=x

Subtract x from both sides
x2—4x+4—x:x—x
Simplify

x2 —bx+4=0

Solve with the quadratic formula
Quadratic Equation Formula:

For a quadratic equation of the form ax2 + bx + ¢ =0 the solutions are

_ bV b —dac
X1,2< %
Y Y
For a=1,b= —5c=4 x; 9= (=5)+ (O) 4-1-4

Apply rule — (—a) =a

_ 54V (=5)%—4-1-4

N 21

54V (=5)2—4-1-4 =5+ 9
5+V(-5)2-4-1-4

Apply exponent rule: (—a)"= d" ifniseven

(75)2 _ 52

4-1-4=16

Multiply the numbers: 4- 1- 4=16

=16
=+4/25-16
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Hide Steps @

Hide Steps @

Hide Steps (@

Hide Steps @

Hide Steps @

Hide Steps @
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Subtract the numbers: 25 — 16 =9

-V
=5++/9

_5+v/9
21

Multiply the numbers: 2- 1 =2
_5+V9
2

\/— —3 Hide Steps @
NE)

2
Factor the number: 9 =3~

Apply radical rule: n\/ d' =a

Va? =3

=3

5+3

2

Add the numbers: 5+ 3 =8

no| oo

=4
= *(*5)*\/m_ 1 Hide Steps @
2.1 :
—(5) -V (=5)-a 14
2-1

Applyrule — (—a) =a

_5-V(=5)2-41-4

- 2-1

Hide Steps @
5-V(=5)2-4-1-4=5-9
5-V(-5)2-4-1-4

Hide Steps @
V(-5)2—4-1-4 =9
V(-5)2%-4-1-4

(_5)2 . Hide Steps @

Apply exponent rule: (ﬂl)” = an, if nis even

(_5)2:52

52=25
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Multiply the numbers: 4- 1- 4=16
=16

=+v25—16

Subtract the numbers: 25 — 16 =9

=9
=5-v9

_5—=4y9

21

Multiply the numbers: 2- 1 =2
_5-V9

Factor the number: 9 = 32

=g

Apply radical rule: nv d'=a

The final solutions to the quadratic equation are:

x=4,x=1

x=4,x=1

Verify Solutions: x =4 False, x =1 True

Check the solutions by plugging them into — v/x =x—2
Remove the ones that don't agree with the equation.

Plugx =4: False

V4 =4-2
—\/Z:—Q
VT

Vi=2
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Hide Steps @

Hide Steps @

Hide Steps @

Hide Steps @

Hide Steps @

Hide Steps @
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Vi

Factor the number: 4 = 22

Apply radical rule: )vl d' =a

Vo2 =2

=2
= -2
4—-2=2 Hide Steps @
4—-2
Subtract the numbers: 4 — 2 =2
=2
—2=2
False
Plugx=1: True Hide Steps @
—V1=1-2
7\/T — 4 Hide Steps @
VT
Applyrule /1 =1
=-1
1-2=-1 Hide Steps @
1-2

Subtract the numbers: 1 —2 = —1

The final solution is

x=1

A :fol ‘f1(x) —fa(x) ‘dx +f14 Vl(X) —fé(X)‘dx

a=Jy IV = () lav s 1V = (x-2) lax

fol|\/_—(—\/;)|dx:% Hide Steps @
Iy Wx = (vi) lax

Eliminate Absolutes Hide Steps @

Find the equivalent expressions to |\/_ — (—\/;) | at 0 < x < 1 without the absolutes

— i (Vx = (=vx))ax
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= i (v = (=vx ) )ax

area x=y”2,y=x-2 - Area Between Curves Calculator - Symbolab

o (VE = (V) )= 4
JyvE = (V3 )

Compute the indefinite integral: f\/_ - (7\/; )dx = %x% +C
Jvx = (v )ax
Refine

:f2\/;dx

Take the constant out: fa -f(x)dxzagfﬂx)dx
=2-[/xdx

v =

Apply radicalrule: Va =a
1
=2 fxfdx
a+1

Apply the Power Rule:  [x%dx =~ oaF -l

a+

1 .
+1 3
Z
X 4 T

Simplify 2 - :
Ly 3

[
o
=)

o=
+
—

|

[V}

Convert element to fraction: 1= L

12
3

B[ =

Since the denominators are equal, combine the fractions: % +
_1+1-2

2
1+1-2=3

1+1-2

Multiply the numbers: 1 - 2=2
=1+2

Add the numbers: 1 +2 =3
=3
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oo

at b

Hide Steps @

Hide Steps @

Hide Steps @

Hide Steps @

Hide Steps @

Hide Steps @
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Il
[N

Hide Steps @

1
+1
xZ

. Hide Steps @
Join % +1: % P.

1
51

Convert element to fraction: 1= 172

a+ b

Since the denominators are equal, combine the fractions: % +

oo

_1+1-2
2

1+1-2=3 Hide Steps @

1+1-2

Multiply the numbers: 1 - 2=2
=1+2

Add the numbers: 1 +2 =3
=3

foe
[NISY)

Il
=

|
voles| oo

Apply the fraction rule: 7_) = ”))C
3
_xZ-2
3
.
_g. 27
3
Multiply fractions: a- b_a-b
C C
3
_x7-2-2
3

Multiply the numbers: 2 - 2 =4

3
= A7
T3

Il
[SUIIEN
=
wfco

Il
SIS
=
T
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Add a constant to the solution

3
:§x7+C

id =)
Compute the boundaries: fol (\/— - (7\/;))dx = % -0 fiide Steps

Jo ) dx = F(b) = Fla) =timy_, »_ (F(x)) —limy_, 4 (F(x))

. 4 3 Hide Steps @
limy_, o+ §x7 =0

I 4,7
My 0+ | 3%

Plug in the value x =0

Hide Steps @

f14|\/_—(X—2)‘dx:1‘T9 Hide Steps @
JHVE —(x—2)lax

Eliminate Absolutes Hide Steps @

Find the equivalent expressions to |\/_ —(x=2) ‘ at 1 < x < 4 without the absolutes
1<x<4 (Vi —(x-2))

4
:fl (\/;f (x72))dx

:f14(\/; - (x—Q))dx

Hide S -]
f14(\/;*(X72))a’x:16—9 ide Steps

ff\/; — (x72)dx
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Compute the indefinite integral: f\/_ —(x—2)dx=
JVx = (x—2)dx

9 3 2 Hide Steps @
$x7 - T+u+C

Simplify

:f\/;—x-&-de

Apply the Sum Rule: fj(x) ig(x)dx:ff(x)dxifg(x)dx

:f\/;dxffxdeerdx

3
f\/;dx:%x’f

Hide Steps @
f\/;dx
1
Apply radical rule:  v/a =a?
1
:fxfdx
a Xu+1

Apply the Power Rule: fx dx = P a#® —1
B ++1
T

$+1

) ) x%+1 5 3 Hide Steps @
Simplify i :=x?

Ly 38
2

1

x7+1

1

7Jrl

Hide Steps @
Joni41 3 1aesteps
2 2

1

= +1

2

Since the denominators are equal, combine the fractions:

ol
H,
o>
Il
N
o [H
o>

_1+1-2
2

1+1-2=3

Hide Steps @
1+1-2

Multiply the numbers: 1- 2=2
=1+2

Add the numbers: 1 +2 =3

Hide Steps @
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x%+1
Hide Steps @
JOinl+1: 3 ide Steps
2 2
1
§+1

Convert element to fraction: 1= %

1-2
T

M| =

Since the denominators are equal, combine the fractions: 5' +b_axh

_1+1-2
2

1+1-2=3 Hide Steps @

1+1-2

Multiply the numbers: 1+ 2 =2
=1+2

Add the numbers: 1 +2 =3
=3

Q
a

N

Hide Steps @
f xdx = %

f xdx
a+1

Apply the Power Rule:  [x“dx = );‘Fl . oa# —1

1+1
X

1+1

Simplify

2
=X
2

f 2 = 2 Hide Steps @
f 2dx

Integral of a constant: fadx =ax
=2x
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2

2.3 x

= 7 — +2
3x 2 .

Add a constant to the solution
23 2
= gxz - 422+ C

2

4 Hide Steps @
Compute the boundaries: fl (\/; — (x — 2))dx =16 13 e >teps

I2 () ax = F(b) = Fla) =tim,_, p_ (F(x)) —tim,_, 44 (F(x))

) Hide Steps @
i 24 2L, ) 1
My 14\ 3%~ 3 T2 =%

9 3 2
lim,_, 14 §x7 = % +2x

Plugin the value x =1

is Hide Steps @

Apply rule 19=1

i-1,1%2=1

—_

)

—-1-2_

3 +2-1

o=

ioly: 2-1=2
Multlply.3 1 3

—2_1_,.9.
=573 +2-1
Multiply the numbers: 2- 1 =2

-2_1
=3 2+2

Convert element to fraction: 2=

— o

=N

1
+ =
2

w o

Least Common Multiplierof 1,3,2: 6 Hide Steps @

1,3,2

Least Common Multiplier (LCM)
The LCM of a, b is the smallest positive number that is divisible by both a and »

Prime factorization of 1
Prime factorization of 3: 3 Hide Steps @

3

3 is a prime number, therefore no factorization is possible
=3
Prime factorization of 2: 2 Show Steps @
Compute a number comprised of factors that appear in at least one of the following:

1,3,2
=32
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Multiply the numbers: 3+ 2 =6
=6

Adjust Fractions based on the LCM Hide Steps @
Multiply each numerator by the same amount needed to multiply its

corresponding denominator to turn it into the LCM 6

For %: multiply the denominator and numerator by 6

M)

_26_12

T 16 6

For 23 multiply the denominator and numerator by 2

For %: multiply the denominator and numerator by 3

_1-3 _

=3
2 6

o=
w

c:|5

1_3
+6 6

SIS
Q
o |H
o>

Since the denominators are equal, combine the fractions: 4 +
c

_12+44-3
6

Add/Subtract the numbers: 12 +4 — 3 =13

_1
6
_1
6
‘ 2 Hide Steps (@
i 28 2 ):E
lim,_, 4,(3x 3 +2x 3
: 2 3 x2
11mx—>47 §X2—7+2x
Plug in the value x =4
3 2
Z2.045 & .
=3 4 3 +2-4
; > Hide Steps @
implify 2 - 4% — 45 9. 4. 16
Slmplle3 4 = +2- 4 3
2
2.5 &
3 4 5 2 4
2 4%_16 Hide Steps @
3 T3
2.3
3 4
4i 8 Show Steps &
2 =
_e.2
=8 s
Multiply fractions: a- b_a-b
c C
_2-8
3

Multiply the numbers: 2 - 8 =16
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2 3 Hide Steps @

Hide St
Factor 42 2% ide Steps @
Factor4 = 22
_ (22)2
Hide Steps @
simplify (22)% 21
(2%)?

Apply exponent rule: (ab)c = abc

22

2-4=8 Hide Steps @

Multiply the numbers: 2- 4 =8
=8
_16 _ o3
=3 2°+8
Convert element to fraction: 8= 5.3

3

Since the denominators are equal, combine the fractions: % + % = %

_ 83416

3
8- 3+16=40 Hide Steps @
8- 3+16

Multiply the numbers: 8 - 3 =24
=24+16

Add the numbers: 24 + 16 = 40
=40

_ o3, 40
= 22+ 4
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Convert element to fraction: 8= %
_ 83
5 +

'
w5

Since the denominators are equal, combine the fractions: % + b_axh
C

c c
_ —8-3+40
3
—8-3+40=16 Hide Steps @
-8+ 3+40

Multiply the numbers: 8 - 3 =24
= —24+40

Add/Subtract the numbers: — 24 + 40 = 16

=16
_16
3
_16
3
_16 13
3 6
_16 13
3 6
Simplify
_19
6
-1
6
_4, 19
A=3+5
Simplify
_9
A72
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Graph

2
Plotting:x=y", y=x—2
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