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Area of region bounded by curves calculator

Find the area of the region bounded by the given curves calculator. Area of region bounded by polar curves calculator.

Remember that the area under the graph of a continuous function \ (f\left (x \right) \) between vertical lines \ (x = a,\) \ (x = b\) can be calculated from the definite integral: \[A = \int\limits a”~b {f\left (x \right) dx} = F\left (b \right) a F\left ( a \right),\] where \ (F\left (x \right) \) is any derivative of \ (f\left (x \right).\) Figure 1. We can extend the concept
of area under a curve and consider the area of the region between two curves. It \ (f\left (x \right) \) and \ (g\left (x \right) \) are two continuous functions and \ (f\left (x \right) \ge g\left (x \right) \) in the closed range \ (\left[ {a,b} \right],\) then the area between the curves \ (y = f\left (x \left (x \right) \) and \ (y = g\left (x \right) \) in this range is given
by \[A = \int\limits_a”b {\left[ {f\left (x \right) & g\left (x \right) } \right]dx}.\] Figure 2. In terms of antiderivatives, the area of the region is expressed as \[A = \int\limits_a~b {\left[ {f\left (x \right) & g\left (x \right) } \right]ldx} = F\left (b \right) & G\left (b \right) a F\left (to \right) + G\left (a \right),\] where \ (F\left (x \right) \) and \ (G\left (x \right) \)
are derived from \ functions, respectively (f\left (x \right) \) and \ (g\left (x \right),\). Note that this area will always be nonnegative like \ (f\left (x \right) a g\left (x \right) \ge 0\) for all \ (x \in \left[ {a,b} \right].\) If there are intersection points, we should divide the interval into several subintervals and determine find out which curve is greater in each
subinterval. Then we can determine the area of each region by integrating the difference between the largest and the smallest function. Area in Polar Coordinates Consider the region \ (OKM\) bounded by a polar curve \ (r = f\left (\theta \right) \) and two semirect lines \ (\theta =\alfa\) and \ (\theta = \beta.\) Figure 3. The area of the polar region is
given by \[A = \frac{1}{2}\int\limits \alpha ~\beta {{r"~2}d\theta } = \frac{1}{2}\int\limits \alpha ~\beta {{f~2}\left (\theta \right) d\theta }) The area of a region between two polar curves \ (r = f\left (\theta \right) \) and \ (r = g\left (\theta \right) \) in \ (\left[ {\alpha ,\beta } \right]\) is expressed by the integral \[A = \frac{1}{2}\int\limits \alpha
“beta {\left[ {{f~2}\left (\the (ta \right) & {g”~2}\left (\theta \right) } \rightld\theta } .\] Figure 4. Remember that the area under a curve \ (y = f\left (x \right) \) for \ (f\left (x \right) \ge 0\) in the range \ (\left[ {a,b} \right]\) can be computed with the integral \ (\int\limits a”b {f\left (x \right) dx}.) curve is parametrically defined by the equations \[x =
x\left (t \right),\; y = y\left (t \right).\] If the parameter \ (t\) lies between \ ({t_1}\) and \ ({t 2}\) where \[a = x\left ({t_1} \right),\; b = x\left ({t_2}} \right),\] then the area under the curve is given by the formula \[A = \int\limits a”b {f\left (x \right) dx} = \int\limits a~b {ydx} = (T \right){y \ left (t \ right) dx \ left (t \ right) } =\ int \ limits {{t 1}}}
~ {{t 2}} {y\left (t\ right) x ~ \ first \ left (t \ right) dt}. \] (x\ left (t \ right), \) \ (x™ \ prime \ left (t \ right), \) \ (v \ left (t \ right) \) Assume here continuous over the range \ (\ left [{a, b} \ right]. \) In addition, the function \ (x \ left (t \ right), \) must be monotonic over this range. Figure 5. It \ (x = x \ left (t \ right), \) \ (y = y \ left (t \ right), \) \ (0 \ the t
\ the t\) are parametric equations of a smooth closed curve \ (c \) crossed counterclockwise direction and delimit a region to the left (Figure \) (5\)), so the area of the region is provided by the following integrals: \ [A = - \ INT \ Limits 0 ©~ t {y \ left (t \ right) x ~ \ Prime \ left (t \ right) dt} =\ int\ limits 0 ~ t {x\\ left (t \ right) y © \ Prime \ left (t \
right) dt} = \frac {1} {2} \int\ limits 0 ~ t {\\left [{x\\left (t \ right) y ™ \ Prime \ left (t \ right) - x ~ \ Prime \ Left (t \ right) y \ left (t \ right) } \ right] DT}. \] Click or Tap a problem to see the solution. Find the area between curves \ (y = {x~3} \) and \ (y = 3x + 2.\) at which value of the parameter \ (b \ left ({b\ gt 1} \ right) \) the area under the
curve \ (y = {x” 2} \) over the range \ (\ left [{1, b} \ right] ) is equal to \ (1?\) Find the coordinate of the point \ (A \) which divides the area under root \ (y = \ sqrt {x} \\) over the range \ (\ left [{0,4} \ right] \) in equal parts. The region is bounded by the vertical lines \ (x = t\), \ (x =t + \ frac {\ pi} {2} \ PI} {2} ), the axis \ (x - \) and the curve \ (y
= A +\ Cos X, \) where \ (a\ ge 1.\) Determines the value of \ (t \) where the region has the largest area. Find the area between curves \ (y = {x~3} \) and \ (y = 3x + 2. (') solution. First we determine the points of intersection of the curves. We have set \ (f \ left (x \ right) = g\ left (x \ right) \) to find the roots: \ [{x ~ 3} = 3x + 2, \; \; \ Rameprow {x ©
3} -3x -2 =0.\]\[\ RightArraw {x ™ 3} + \ Underbrace {{x ™~ 2} - {x ~ 2}} 0-3x-2=0,\]\[\Right Dlayrsow {x ™ 3} + {x ©~ 2} - X -2X -2 = 0, \]\ [\ RightArrow {x ™ 2}} \ Sx ({X + 1} \right) - x\ left ({x + 1} \ right) - 2 \ left ({x + 1} \ right) = 0, \] \ [\ double \ left ({x + 1} \ right) \ left ({x ™ 2} - x-2} \ right) = 0. \] Solve the quadratic
equation: \ [{x ™~ 2} -x-2 =0, \; \; \ Right Type D = {\ Left ({- 1} \ Right) ™ 2} + 4\ clot\ left ({- 2} \ right) = 9, \; \; \ Right Dlayrsow {x {1,2}} =\frac { {1 \pm\sqrt 9}} {2} = 2, - 1. \] Therefore, the cubic equation has two roots: \ (x = -1\) (of multiplicity \ (2 \)) and \ (x = 2. \) The area we want to calculate is shown in figure \ (6\) below. 6. We can
see from the figure that the line \ (y = 3x + 2)) is located above the cubic parable \ (y = {x ©~ 3} \) on the \ range (\ left [{- 1.2 }\ right]. \) Then, the area of the region is given by \ [A = \ INT \ LIMITS {- 1} ~ 2 {\ LENISTRA [{\ SINISTRA ({3X + 2} \ Right) - {X ~ 3} } \right] DX} =\ INT\ LIMITS {-1} ~ 2 {\ SINISTRA ({3X + 2 - {X ~ 3}} \ Right)
DX} . {\c¢ {{3 {x}}}}} {2} +2x-\frac {{{x "~ 4}}} {4}}} Right| {-1} ~2=\Sx ({6 +\ Cancel {4} -\ Cancel {4}} \ Right) -\ Left ({\ frac {3} {2} -2 2 2 2 2frac {1} {4}} right) = frac {{27}} {4}. The value of the parameter (b) the area under the curve (y = {x ™ 2}) on the interval ({1, B} right] is the same as the solution (1?). The area below
the curve is given by the integregal [A = INT LIMITS 1} b {{x ~ 2} DX} = 1. limits 1 ~ b {{x © 2} dx} = left. {frac {{{x ~ 3}}} {3}}} RIGHT | 1 ~ b = frac {{{b ~ 3}}} {3} - frac {{{1 ~ 3}}} {3} =frac {{{b "~ 3}-1}}} {3} =1.then[{b ™ 3} -1 =3, Over Rameprow {b ~ 3} =4, Over RIGHT DLAYSEROW B = SQRT [3] {4} About 1.59] Find
the point coordinate (A) which divides the area under the Root function (Y = SQRT {X}) On the interval (left [{0.4}) in equal parts. Solution. Figure 8. Equand both areas, we get the following: [{A 1} = {A 2}, Over RIGHTARDARROW INT LIMITS 0 ~ A {SQRT X DX} = INT LIMITS A ~ 4 {SQRT X DX}, Over RightRow left. {frac {{2 {x ™ {frac {3}
{23333 {23333 {333} {3}}} {3}}} _0 ©~ A = Left. {frac {{2 {x ©~ {frac {3} {2}}}}} {3}}} right | _a © 4, Over RIGHTARROW FRAC {{2 SQRT {{A ~ 3}}}} {3}}}} {3} - 0 =frac {{2 SQRT {{4 ~ 3}}}} {3}} }} {3}}}} {3} -frac {{2 sqrt {{a ~ 3}}}} {3}}}} {3}, Over REYARROW FRAC {{4 SQRT {{A ~ 3}}}} {3}}}} {3} =frac {{16}} {3},
Over RIGHTARDARRROW SQRT {{A ~ 3}} =4, Over Rameprow {a ~ 3} = 16, Over RIGHT DOCKA A = SQRT [3] {{16}} About 2.52 The region is delimited by vertical lines (x = t), (x =t + frac {} {2}), the axis (x -) and the curve (y = a + x x,) where (A GE 1.) determines the value of (t In which the region has the largest area. Solution. Figure 9.
The region area is written in the module [a = int } = Left. {Ax + sin x} right | T ~ {t + frac {plus} {2}} = a left ({t + frac {} {2} } right) + left left ({t + frac { Plus} {2}} 2}} right) - cancel {at} - sin t = frac {{a}} {2} + left ({t + frac {} {2}} ) - alfa - beta}} {2}, we obtain [a = frac {{a}} {2}}} {2} + 2 so frac {{t + frac { Pi} {2} + t}} {2} t}}
{2} sin frac {{delete {t} + frac {} {2} - delete {t}}} {2 } = Frac {{a plus}} {2} + 2 as left ({t + frac {} {4} } right) sino frac {{a more}} {2} + 2 as left ({t + frac {} {4}}} {4}} is cdot }} {2} = frac {{a more}} {2} + sqrt 2 as left + Frac {plus} {4}} Right). The region has the larger area when (so left ({T + frac { ({T + frac {} {4}} right) =-1,
Over RIGHT DOCKA T + FRAC {more} {4} = more + 2 more, Over RIGHT DLALSOW T = frac {{3}} {4} + 2 more, n in MATHBB {Z}. View other problems on page 2. Page 2 Click or touch a problem for see the solution. Find the region area enclosed by the curve (y = sqrt {x + 1}) and the line (y = x + 1.) find the region of the region region from
the root curve \ (y =\ sqrt {x} \) and the line \ (y = kx, \) where \ (k\ gt 0.\) Find the area of the region bounded by the curve \ (y = {2” x} \) and lines \ (x = 0, \) \ (y = 2. \) Find the area enclosed by the three pink petaled \ (r =\ sin 3 \ theta. \) Find the area enclosed by the cardioid \ (r = 1 + \ cos \ theta. \) Find the area of the region bounded by the
astroid \ ({x ™ {\ frac {3} {2}}}} + {y ~ {\frac {3} {2}}} = 1.\) Find the area of the region enclosed by the curve \ (y = \ sqrt {x + 1} \) and the line \ (y = x + 1. Solution . It is easy to see that the curve \ (y = \ sqrt {x + 1} \) and the line \ (y = x + 1) intersect at points \ (x = -1, \) \ (x = 0\) (Figure \ (10 a\)). Figure 10. So \ [A =\ int \ limits {- 1}
~ {0 \left [{\sqrt {x + 1} - \left ({x + 1} \ right) } \ right] dx} = \left. {\ Frac {{2 {\left ({x + 1} \ right) } ~ {\frac {3} {2}}}}} {3} -\frac {{{x ~ 2}}} {2} -x}\right| {-1} ~ 0 =\left ({\ frac {2} {3} -0 -0} \right) - \left ({0 -\ frac {1} {2 } + 1} \right) =\ frac {2} {3} -\ frac {1} {2} =\frac {1} {6} \] Find the area of the region
enclosed by the root curve \ (. y = \ sqrt {x} \) and the line \ (y = kx, \) where \ (k\ gt 0. Solution. First we find the intersection points of the two curves: \ [\ sqrt x = kx, \; \; \ Rightarrow \ sqrt x - kx = 0, \; \; \ Rightarrow \ sqrt x \ left ({1 - k \ sqrt x} \ right) = 0, \; \; . \ Rightarrow {x 1} =0, \; {x 2} =\frac {1} {{{k ©~ 2}}}} \] Figure 11. Now
calculate the area \ (A \) using the integration: \ [A =\ int \ limits 0 ~ {\ frac {1} {{{{k ~ 2}}3}}} {\left ({\ sqrt x - kx} \ right) dx} =\ left. {\ Frac {{2 {x ~ {\frac {3} {2}}}}} {3} -\ frac {{k {x ~ 2}}} {2}} \right | 0~ {\frac {1} {{{k ~ 2}}}}} =\frac {2} {3} {\left ({\ frac {1} {{{k ~ 2}}}}} \right) ~ {\ frac { 3} {2}}} -\ frac {k} {2} {\
left ({\ frac {1} {{{k ~ 2}}}}} \right) ~ 2} =\frac {2} {{3 {k ™~ 3}}} -\frac {1} {{2 {k ™~ 3}}}} =\left ({\ frac {2} {3} -\frac {1} {2}} \right) \ frac {1} {{{k ~ 3}}}} =\frac {1} {{6 {k ~ 3}}}.\] Find the area of the region bounded by the curve \ (y = {27 x} \) and lines \ (x = 0, \) \ (y = 2. Solution. Figure 12. The top graph is\ (y = 2\) and
the lower curve is \ (y = {2” x}.\) So, the zone is \ [A = \int \ limits 0 ~ 1 {\left ({2 - {2 ~ x}} \ right) dx} = \left. {2x -\ frac {{{2 ~ x}}} {{\In2}}}} \right | 0~ 1 =\left ({2 -\ frac {2} {{\In 2}}}} \ right) -\ left ({0 -\ frac {1} {{\In 2}}}}} \ right) = 2 -\ frac { {\In 2}} \ about 0.56 \] Find the area enclosed by the three rose petals \ (r = \
sin 3 \ theta. Solution. Figure 13. Since each petal has the same area, you calculate the area of a petal and multiply the result by three. So we have \ [A =\ frac {1} {2} \int \ limits 0 ©~ {\ frac {\ pi} {3}} {{r ©~ 2} \ left (\ theta \ right) d \ theta} =\ frac {1} {2} \int \ limits 0 ~ {\ frac {\ pi} {3}} {{\ sin} ™ \left ({3 \ theta} \ right) d \ theta} =\ frac
{1} {4} \int\ limits 0 ™ {\ frac {\ pi} {3}} {\left [{1 -\ cos\left ({6 \ theta} \ right) } \ right] d \ theta } =\ frac {1} {4} \ left. {\ Left [{\ theta -\ frac {{\ sin \ left ({6 \ theta} \ right) }} {6} } \ right]} \ right | 0 ~ {\ frac {\ pi} {3} } =\ frac {1} {4} \ cdot \ frac {\ pi} {3} =\ frac {\ pi} {{12}} \] So, the area of the whole region is \ (\ frac {\ pi}
{4}.\) Find Find Find area enclosed by the cardioid \ (r = 1 + \cos \theta .\) Solution. Figure 14. We can easily locate the cardioid area by integrating the polar equation in the range \ (\left[ {0,2\pi } \right].\) This returns: I {\left[ {3\theta + 4\sin \theta + \frac{{\sin 2\theta } }{2}} \right| 0~ {2\pi } = \frac{1}{4}\cdot 6\pi = \frac{3\pi }{2}{2}\p}\
Find the region area delimited by the astroid \ ({x~{\frac{3}{2}}} + {y~{\frac{3}{2}}} = 1.\) Solution. We represent the equation of asroid in parametric form: \[x\left (t \right) = {\cos "~ 3}t,\; y\left (t \right) = {\sin ~3}t.\] Control by substitution: \[{x"~ {\frac{3}{2}} + {y"~{\frac{3}{2}}} = 1,\; (@) (b) (c) (c) (c) (c)) (c) (c)) (c) (c) (c) (c)) (c) (c) (c)
(c) (c) (c) (c) (©)) (c) (c) (c) (c) (c) (c)) (c) (c) (c) (c) (c)) (c) (c)) () (c) (c) (c))) (c) (c) (c))) (c) (c)))) (c) (c) (c) (c) (c))) (c) (c) (c) (c) (c) (c) (c) (c))) (c) (c) (c) (c) (c) (c) (c) (c) (c) (c) (c) (c) (c) (c) (c)) (c) (c) (c) (c))) (c) (c) \Rightarrow {\cos "2}t + {\sin ~2}t = 1,\], which is true. Now we calculate the area of the region enclosed by the parametric curve.
Figure 15. We apply the following integration formula: \[A = \frac{1}{2}\int\limits 0~T {\left[ {x\left (t \right) y™~\prime\left (t \right) - x~\prime\left (t \right) y\left (t \right) } \right) As \[x~\prime\left (t \right) = - 3\,{\cos ~2}t\senza t,\;\; > {\left[ {t - \frac{ {\sin \left({4t} \right) } } {4t} \right}}} \right] 0~ {2\pi } = \frac{3}{16} \cdot 2\pi =
\frac{3\pi }{8}.\] } }{8}\]
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