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AREAS AND VOLUME/

WORK , MULTIPLE INTEGRALS



OBJECTIVES

• find the area between a curve y = f(x) and an interval on the x-axis. 

• find the area between two curves

• Learn solid of revolution, method of washers and disks

• Learn centroid, application of integrals

• Learn double and triple integrals



















INTEGRAL CALCULUS
DOUBLE INTEGRALS

EXAMPLE
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DOUBLE INTEGRALS
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SOLUTIONS
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EXAMPLE 2
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Triple Integrals
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IMPROPER INTEGRALS
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WORK DONE BY A VARIABLE FORCE APPLIED IN THE DIRECTION OF MOTION
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EXAMPLE 4 A force of 40 N is required to hold a spring that has been stretched from its natural length 

of 10 cm to a length of 15 cm. How much work is done in stretching the spring from 15 cm to 18 cm?
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EXAMPLE 5. A 200-lb cable is 100 ft long and hangs vertically from the top of a 

tall building. How much work is required to lift the cable to the top of the 

building?
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Centroids of Plane Areas

• THE MASS OF A PHYSICAL BODY is a measure of the quantity of matter in it, 

whereas the volume of the body is a measure of the space it occupies. 

• If the mass per unit volume is the same throughout, the body is said to be 

homogeneous or to have constant density.

• It is highly desirable in physics and mechanics to consider a given mass as 

concentrated at a point, called its center of mass (also, its center of gravity). 

• For a homogeneous body, this point coincides with its geometric center or centroid. 

    For example, the center of mass of a homogeneous rubber ball coincides with the  

    centroid (center) of the ball considered as a geometric solid (a sphere).

• The centroid of a rectangular sheet of paper lies midway between the two surfaces 

but it may well be considered as located on one of the surfaces at the intersection of 

the diagonals. Then the center of mass of a thin sheet coincides with the centroid of 

the sheet considered as a plane area.
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THE (FIRST) MOMENT 𝑴𝑳 , OF A PLANE AREA with respect to a line L is the product of the area

and the directed distance of its centroid from the line. The moment of a composite area with

respect to a line is the sum of the moments of the individual areas with respect to the line.

The moment of a plane area with respect to a coordinate axis may be found as follows:

1. Sketch the area, showing a representative strip and the approximating rectangle.

2. Form the product of the area of the rectangle and the distance of its centroid from the

axis, and sum for all the rectangles.

3. Assume the number of rectangles to be indefinitely increased, and apply the fundamental

theorem.
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2.



INTEGRAL CALCULUS



INTEGRAL CALCULUS



INTEGRAL CALCULUS



INTEGRAL CALCULUS



INTEGRAL CALCULUS



INTEGRAL CALCULUS



INTEGRAL CALCULUS


	Slide 1: CALCULUS 2   
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65

