Application of Riemann Integrals

1. Area of a plane figure (in Cartesian coordinates):

a. D={(x;y): a<x<b 0<y<f(x)} ‘D‘ = If(x)dx

b. D={(x;y): a<x<b f(x)<y<0} D] =~ I S (x)dx

¢. Dy={(xiy): a<x<b f(x)<y<g(x)} |Px|= [(g(x) = f(x))dx

d. Dy={(x:y): c<y<d h(y)<x<k(y)} |Dr|= [e(x)=h(y)dy

c

Example: Calculate the area of the figure limited by the curve y=-x"+2x-2 and the
straight lines y=x+1 x=-1 x=2

2. Length of a curve (an arc length):

b

12
y=f(X) — continuous function [ = I\/ 1+ /" (x)dx

a
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Example: Calculate the length of the chain line _2[8 te J ie. Yy =ach P

where 0<x<b.

3. Lateral surface area and volume of a solid of revolution:

y=1(x) — continuous function, f(x)=0
b
Volume: Vi=n jfz(x)dx

Example: Calculate the volume of the torus formed by the rotation of the circle:
2 2_2
X +(y-h)<r

b
Lateral surface area;  |5|= 27 Jf(x)\/l + /" (x)dx

Example: Calculate the lateral surface area of this torus.



