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In the last several lessons, we have discussed different types of geometric figures.  Our discussion In the last several lessons, we have discussed different types of geometric figures.  Our discussion In the last several lessons, we have discussed different types of geometric figures.  Our discussion In the last several lessons, we have discussed different types of geometric figures.  Our discussion 

has been limited to twohas been limited to twohas been limited to twohas been limited to two----dimensional (2dimensional (2dimensional (2dimensional (2----D) objects.  However, we live in a threeD) objects.  However, we live in a threeD) objects.  However, we live in a threeD) objects.  However, we live in a three----dimensional (3dimensional (3dimensional (3dimensional (3----D) D) D) D) 

world.  world.  world.  world.  Now let’sNow let’sNow let’sNow let’s discuss objects that exist in the three discuss objects that exist in the three discuss objects that exist in the three discuss objects that exist in the three----dimensional world.  dimensional world.  dimensional world.  dimensional world.      

    

For example, a rectangle is a 2For example, a rectangle is a 2For example, a rectangle is a 2For example, a rectangle is a 2----D object.  It only has two dimensions D object.  It only has two dimensions D object.  It only has two dimensions D object.  It only has two dimensions –––– a base and a height. a base and a height. a base and a height. a base and a height.    

    

    

    

    

    

    

But, what if we added a third dimension to the rectangle?But, what if we added a third dimension to the rectangle?But, what if we added a third dimension to the rectangle?But, what if we added a third dimension to the rectangle?    

    

    

    

    

    

    

    

Here we have an object made of three dimensions: base (Here we have an object made of three dimensions: base (Here we have an object made of three dimensions: base (Here we have an object made of three dimensions: base (bbbb), heigh), heigh), heigh), height (t (t (t (hhhh), and width (), and width (), and width (), and width (wwww).).).).    

This shape is known as a This shape is known as a This shape is known as a This shape is known as a rectangular prism....    

    

• A A A A rectangular prism is a three is a three is a three is a three----dimensional solid.  It has two parallel bases dimensional solid.  It has two parallel bases dimensional solid.  It has two parallel bases dimensional solid.  It has two parallel bases 

that are congruent rectangles.  In the figure drawn, the that are congruent rectangles.  In the figure drawn, the that are congruent rectangles.  In the figure drawn, the that are congruent rectangles.  In the figure drawn, the bases are shaded graybases are shaded graybases are shaded graybases are shaded gray....    

    

This may be difficult to see This may be difficult to see This may be difficult to see This may be difficult to see on paper so let’s think of some real life examples of this solid.on paper so let’s think of some real life examples of this solid.on paper so let’s think of some real life examples of this solid.on paper so let’s think of some real life examples of this solid.    

o A shoeboxA shoeboxA shoeboxA shoebox    

o A textbookA textbookA textbookA textbook    

o A refrigeratorA refrigeratorA refrigeratorA refrigerator    

    

 

  

• b (base) can also be b (base) can also be b (base) can also be b (base) can also be 

represented by l (length).represented by l (length).represented by l (length).represented by l (length).    

• In a 2In a 2In a 2In a 2----D figure, h (height) D figure, h (height) D figure, h (height) D figure, h (height) 

can be called w (width).can be called w (width).can be called w (width).can be called w (width).    

• In a 3In a 3In a 3In a 3----D figure, w (widthD figure, w (widthD figure, w (widthD figure, w (width) ) ) ) 

might be called d (depth).might be called d (depth).might be called d (depth).might be called d (depth).    

 

h

b

h

b

w 

 

  

3333----D objects are D objects are D objects are D objects are 

often called solids.often called solids.often called solids.often called solids.    
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The whole world is made of threeThe whole world is made of threeThe whole world is made of threeThe whole world is made of three----dimensional solids.  There are more than just rectangular prisms.  dimensional solids.  There are more than just rectangular prisms.  dimensional solids.  There are more than just rectangular prisms.  dimensional solids.  There are more than just rectangular prisms.  

In fact, a In fact, a In fact, a In fact, a prism can define many types of solids. can define many types of solids. can define many types of solids. can define many types of solids.    

    

• A A A A prism is a solid figure.  It has two parallel bases that are  is a solid figure.  It has two parallel bases that are  is a solid figure.  It has two parallel bases that are  is a solid figure.  It has two parallel bases that are congruent polygonscongruent polygonscongruent polygonscongruent polygons....    

    

A prism can have bases shaped like any polygon.A prism can have bases shaped like any polygon.A prism can have bases shaped like any polygon.A prism can have bases shaped like any polygon.    

    

ExampleExampleExampleExample    

Classify the following prisms.Classify the following prisms.Classify the following prisms.Classify the following prisms.    

a)a)a)a)                    b)b)b)b)                    c)c)c)c)    

    

    

    

    

    

    

    

    

    

SolutionSolutionSolutionSolution    

We know these are all prisms, so we need to We know these are all prisms, so we need to We know these are all prisms, so we need to We know these are all prisms, so we need to locate the base and determine which polygon it locate the base and determine which polygon it locate the base and determine which polygon it locate the base and determine which polygon it 

is.is.is.is.    

a)a)a)a) The baseThe baseThe baseThe basessss on this prism  on this prism  on this prism  on this prism areareareare shaded in gray.   shaded in gray.   shaded in gray.   shaded in gray.  Each bases hasEach bases hasEach bases hasEach bases has five vertices and sides, so  five vertices and sides, so  five vertices and sides, so  five vertices and sides, so 

they arethey arethey arethey are pentagon pentagon pentagon pentagonssss.  This means that the .  This means that the .  This means that the .  This means that the solidsolidsolidsolid is a  is a  is a  is a pentagonalpentagonalpentagonalpentagonal prism. prism. prism. prism.    

b)b)b)b) The baseThe baseThe baseThe basessss of this prism  of this prism  of this prism  of this prism havehavehavehave three vertices and three vertices and three vertices and three vertices and sides.  The polygon with three sides is a  sides.  The polygon with three sides is a  sides.  The polygon with three sides is a  sides.  The polygon with three sides is a 

triangle, so this is a triangle, so this is a triangle, so this is a triangle, so this is a triangulartriangulartriangulartriangular prism. prism. prism. prism.    

c)c)c)c) The baseThe baseThe baseThe basessss on this prism  on this prism  on this prism  on this prism havehavehavehave six vertices and sides.  The six sided polygon is a hexagon,  six vertices and sides.  The six sided polygon is a hexagon,  six vertices and sides.  The six sided polygon is a hexagon,  six vertices and sides.  The six sided polygon is a hexagon, 

so this is a so this is a so this is a so this is a hexagonalhexagonalhexagonalhexagonal prism. prism. prism. prism.    

    

Notice, when the base is a polygon with five or morNotice, when the base is a polygon with five or morNotice, when the base is a polygon with five or morNotice, when the base is a polygon with five or more sides, the prise sides, the prise sides, the prise sides, the prism name ends in “m name ends in “m name ends in “m name ends in “----al”.al”.al”.al”.   We add    We add    We add    We add     

““““----al” to the name of the polygon.al” to the name of the polygon.al” to the name of the polygon.al” to the name of the polygon.    

� Pentagonal, Hexagonal, Heptagonal, Octagonal, Nonagonal, DecagonalPentagonal, Hexagonal, Heptagonal, Octagonal, Nonagonal, DecagonalPentagonal, Hexagonal, Heptagonal, Octagonal, Nonagonal, DecagonalPentagonal, Hexagonal, Heptagonal, Octagonal, Nonagonal, Decagonal    
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Another shape that has two parallel, congruent bases is a Another shape that has two parallel, congruent bases is a Another shape that has two parallel, congruent bases is a Another shape that has two parallel, congruent bases is a cylinder.  However, a cylinder is not .  However, a cylinder is not .  However, a cylinder is not .  However, a cylinder is not 

consideredconsideredconsideredconsidered a prism. a prism. a prism. a prism.    

    

• A A A A cylinder is a solid with two parallel, congruent bases that are circles. is a solid with two parallel, congruent bases that are circles. is a solid with two parallel, congruent bases that are circles. is a solid with two parallel, congruent bases that are circles.    

o The following is an example of a cylinderThe following is an example of a cylinderThe following is an example of a cylinderThe following is an example of a cylinder    

    

    

    

    

    

    

Again, this may be hard to see on paperAgain, this may be hard to see on paperAgain, this may be hard to see on paperAgain, this may be hard to see on paper,,,, so let’s think of some  so let’s think of some  so let’s think of some  so let’s think of some 

objects that are shaped like a cylinder.objects that are shaped like a cylinder.objects that are shaped like a cylinder.objects that are shaped like a cylinder.    

o A can of beA can of beA can of beA can of beansansansans    

o A markerA markerA markerA marker    

o A pipeA pipeA pipeA pipe    

    

There are three dimensional shapes that have only one base.  Think of the ancient Egyptians and the There are three dimensional shapes that have only one base.  Think of the ancient Egyptians and the There are three dimensional shapes that have only one base.  Think of the ancient Egyptians and the There are three dimensional shapes that have only one base.  Think of the ancient Egyptians and the 

tombs they built for their Pharaohtombs they built for their Pharaohtombs they built for their Pharaohtombs they built for their Pharaohssss.  The tomb shape is more commonly known as a .  The tomb shape is more commonly known as a .  The tomb shape is more commonly known as a .  The tomb shape is more commonly known as a pyramid....    

    

• A A A A pyramid is a 3 is a 3 is a 3 is a 3----D solid.  D solid.  D solid.  D solid.  Its base Its base Its base Its base 

is a pis a pis a pis a polygon, and its sides are olygon, and its sides are olygon, and its sides are olygon, and its sides are 

triangles that converge to a triangles that converge to a triangles that converge to a triangles that converge to a 

common point.common point.common point.common point.    

    

The pyramids built by the ancient Egyptians are The pyramids built by the ancient Egyptians are The pyramids built by the ancient Egyptians are The pyramids built by the ancient Egyptians are square pyramidssquare pyramidssquare pyramidssquare pyramids.  Their bases are squares..  Their bases are squares..  Their bases are squares..  Their bases are squares.    

    

    

    

    

    

    

Think BackThink BackThink BackThink Back    

 
    

A cylinder is not a A cylinder is not a A cylinder is not a A cylinder is not a 

prism because its base prism because its base prism because its base prism because its base 

is a circleis a circleis a circleis a circle,,,, and a circle  and a circle  and a circle  and a circle 

is not a polygon.is not a polygon.is not a polygon.is not a polygon.    

Triangular PyramidTriangular PyramidTriangular PyramidTriangular Pyramid    Square PyramidSquare PyramidSquare PyramidSquare Pyramid    
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Most pyramids have a square or triangular base.  Other kinds of bases are possible, Most pyramids have a square or triangular base.  Other kinds of bases are possible, Most pyramids have a square or triangular base.  Other kinds of bases are possible, Most pyramids have a square or triangular base.  Other kinds of bases are possible, as as as as wellwellwellwell....    

    

A shape similar to a pyramid is a A shape similar to a pyramid is a A shape similar to a pyramid is a A shape similar to a pyramid is a cone....    

 

• A A A A cone is a solid with one circular base and one vertex. is a solid with one circular base and one vertex. is a solid with one circular base and one vertex. is a solid with one circular base and one vertex.    

• The following is an example of a cone.The following is an example of a cone.The following is an example of a cone.The following is an example of a cone.    

 

 

 

 

 

 

 

A cone is a familiar shape that we see all the time.  Some examples of cones are:A cone is a familiar shape that we see all the time.  Some examples of cones are:A cone is a familiar shape that we see all the time.  Some examples of cones are:A cone is a familiar shape that we see all the time.  Some examples of cones are:    

o A traffic coneA traffic coneA traffic coneA traffic cone    

o A megA megA megA megaphoneaphoneaphoneaphone    

o An iAn iAn iAn ice cream conece cream conece cream conece cream cone    

    

    

The last 3The last 3The last 3The last 3----D shape we need to discuss has no base.  This shape is known as a D shape we need to discuss has no base.  This shape is known as a D shape we need to discuss has no base.  This shape is known as a D shape we need to discuss has no base.  This shape is known as a sphere....    

    

o A A A A sphere is a 3 is a 3 is a 3 is a 3----Dimensional solid that is perfectly round.  Every point Dimensional solid that is perfectly round.  Every point Dimensional solid that is perfectly round.  Every point Dimensional solid that is perfectly round.  Every point 

on a sphere is the same distance from the center of the sphere.on a sphere is the same distance from the center of the sphere.on a sphere is the same distance from the center of the sphere.on a sphere is the same distance from the center of the sphere.    

• The foThe foThe foThe following is an example of a sphere.llowing is an example of a sphere.llowing is an example of a sphere.llowing is an example of a sphere.    
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The sphere is the hardest shape to see on paper.  Some real life examples of a sphere include:The sphere is the hardest shape to see on paper.  Some real life examples of a sphere include:The sphere is the hardest shape to see on paper.  Some real life examples of a sphere include:The sphere is the hardest shape to see on paper.  Some real life examples of a sphere include:    

o A soccer ballA soccer ballA soccer ballA soccer ball    

o A globe (of the Earth)A globe (of the Earth)A globe (of the Earth)A globe (of the Earth)    

o A baseballA baseballA baseballA baseball    

o An orangeAn orangeAn orangeAn orange    

    

Now we have discussed all the basic solids.  Try classifyNow we have discussed all the basic solids.  Try classifyNow we have discussed all the basic solids.  Try classifyNow we have discussed all the basic solids.  Try classifying some on your own!ing some on your own!ing some on your own!ing some on your own!    

                    

    

    

1.1.1.1.    Classify the following solid figures.Classify the following solid figures.Classify the following solid figures.Classify the following solid figures.    

    a)a)a)a)                b)b)b)b)    

    

    

    

    

    

    

    

    

    

    c)c)c)c)                d)d)d)d)    
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Now that we know about 3Now that we know about 3Now that we know about 3Now that we know about 3----D solids, we can solve problems using them.D solids, we can solve problems using them.D solids, we can solve problems using them.D solids, we can solve problems using them.    

    

Your friendYour friendYour friendYour friend,,,, Daniela Daniela Daniela Daniela,,,, just finished building  just finished building  just finished building  just finished building aaaa rectangular  rectangular  rectangular  rectangular 

pool.  She wapool.  She wapool.  She wapool.  She wants to know how much water she needs nts to know how much water she needs nts to know how much water she needs nts to know how much water she needs 

to fill it.  She to fill it.  She to fill it.  She to fill it.  She knowsknowsknowsknows    
31 kL 1 m= , but she does not , but she does not , but she does not , but she does not 

know how many cubic meters are in her pool.know how many cubic meters are in her pool.know how many cubic meters are in her pool.know how many cubic meters are in her pool.    

    

    

    

    

    

    

    

Daniela shows you a picture of her pool.  You can help Daniela shows you a picture of her pool.  You can help Daniela shows you a picture of her pool.  You can help Daniela shows you a picture of her pool.  You can help 

her find out how much water she needs.  Herher find out how much water she needs.  Herher find out how much water she needs.  Herher find out how much water she needs.  Her pool is a rectangular prism.  To find out how much  pool is a rectangular prism.  To find out how much  pool is a rectangular prism.  To find out how much  pool is a rectangular prism.  To find out how much 

water she needs, you need to find the water she needs, you need to find the water she needs, you need to find the water she needs, you need to find the volume of the rectangular prism. of the rectangular prism. of the rectangular prism. of the rectangular prism.    

    

• Volume is the amount of space that a solid takes up.  Volume is measured in cubic units. is the amount of space that a solid takes up.  Volume is measured in cubic units. is the amount of space that a solid takes up.  Volume is measured in cubic units. is the amount of space that a solid takes up.  Volume is measured in cubic units.    

    

    

Volume is very similar to area.  When yoVolume is very similar to area.  When yoVolume is very similar to area.  When yoVolume is very similar to area.  When you wanted to find the area of rectangles, you added up the u wanted to find the area of rectangles, you added up the u wanted to find the area of rectangles, you added up the u wanted to find the area of rectangles, you added up the 

square units.square units.square units.square units.    

    

This rectangle has an area of 18 square units.  Initially, we found this by This rectangle has an area of 18 square units.  Initially, we found this by This rectangle has an area of 18 square units.  Initially, we found this by This rectangle has an area of 18 square units.  Initially, we found this by 

counting up all the squares.counting up all the squares.counting up all the squares.counting up all the squares.    

        

    

If we wanted to find the If we wanted to find the If we wanted to find the If we wanted to find the volumevolumevolumevolume of a rectangular prism, we just add up all of a rectangular prism, we just add up all of a rectangular prism, we just add up all of a rectangular prism, we just add up all the  the  the  the cubes....    

    

• A A A A cube is a rectangular prism with 6 congruent square faces. is a rectangular prism with 6 congruent square faces. is a rectangular prism with 6 congruent square faces. is a rectangular prism with 6 congruent square faces.     

o A standard sixA standard sixA standard sixA standard six----sided die is an example of a cubesided die is an example of a cubesided die is an example of a cubesided die is an example of a cube    

 

 

  

A cubic meter is a measure of volume.  A cubic meter is a measure of volume.  A cubic meter is a measure of volume.  A cubic meter is a measure of volume.  

A kiloliter A kiloliter A kiloliter A kiloliter is a measure of capacity.  is a measure of capacity.  is a measure of capacity.  is a measure of capacity.  

Volume is the amount of space a solid Volume is the amount of space a solid Volume is the amount of space a solid Volume is the amount of space a solid 

takes up.  Capacity is the amount that takes up.  Capacity is the amount that takes up.  Capacity is the amount that takes up.  Capacity is the amount that 

an object can hold.  So if an object can hold.  So if an object can hold.  So if an object can hold.  So if 1 1 3
 kL  m= , , , , 

then then then then 1 kL1 kL1 kL1 kL takes up  takes up  takes up  takes up 1 3
 m  of space.  This  of space.  This  of space.  This  of space.  This 

is why Daniela needed is why Daniela needed is why Daniela needed is why Daniela needed kLkLkLkL of water of water of water of water, not , not , not , not 

3
m  of water, to fill her pool. of water, to fill her pool. of water, to fill her pool. of water, to fill her pool.    

 
10 m 

7 m 

1.5 m 
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3 rows 

The volume of this rectangular prism is 18 The volume of this rectangular prism is 18 The volume of this rectangular prism is 18 The volume of this rectangular prism is 18 cubic unitscubic unitscubic unitscubic units, because there are , because there are , because there are , because there are 

18 cubes in total.18 cubes in total.18 cubes in total.18 cubes in total.    

    

 

ExampleExampleExampleExample 

Find the volume of the fFind the volume of the fFind the volume of the fFind the volume of the following rectangular prismsollowing rectangular prismsollowing rectangular prismsollowing rectangular prisms    

a)a)a)a)                b)b)b)b)                c)c)c)c)    

    

    

    

    SolutionSolutionSolutionSolution    

To find the volume of the given solidsTo find the volume of the given solidsTo find the volume of the given solidsTo find the volume of the given solids,,,, we  we  we  we simplysimplysimplysimply add up all the cubes. add up all the cubes. add up all the cubes. add up all the cubes.    

a)a)a)a) We can see all the cubes in this rectangular prism.  The dimensions of the prism are 1 by We can see all the cubes in this rectangular prism.  The dimensions of the prism are 1 by We can see all the cubes in this rectangular prism.  The dimensions of the prism are 1 by We can see all the cubes in this rectangular prism.  The dimensions of the prism are 1 by 

1 by 4.  There are 4 total cubes1 by 4.  There are 4 total cubes1 by 4.  There are 4 total cubes1 by 4.  There are 4 total cubes in the prism, so the volume is 4 cubic units in the prism, so the volume is 4 cubic units in the prism, so the volume is 4 cubic units in the prism, so the volume is 4 cubic units, or 4 , or 4 , or 4 , or 4 
3333

unitsunitsunitsunits ....    

    

b)b)b)b) In this prism, we cannot see all the cubes.  We have to figure out how many cubes there In this prism, we cannot see all the cubes.  We have to figure out how many cubes there In this prism, we cannot see all the cubes.  We have to figure out how many cubes there In this prism, we cannot see all the cubes.  We have to figure out how many cubes there 

are using reasoning.  The front face of the prism has 8 cubes in are using reasoning.  The front face of the prism has 8 cubes in are using reasoning.  The front face of the prism has 8 cubes in are using reasoning.  The front face of the prism has 8 cubes in 

it.  We can see thit.  We can see thit.  We can see thit.  We can see that there are 3 rows with 8 cubes in it.  at there are 3 rows with 8 cubes in it.  at there are 3 rows with 8 cubes in it.  at there are 3 rows with 8 cubes in it.  WeWeWeWe can  can  can  can 

assume that there are assume that there are assume that there are assume that there are 3 8 24× =  cubes.  This means the  cubes.  This means the  cubes.  This means the  cubes.  This means the 

volume is 24 cubic unitsvolume is 24 cubic unitsvolume is 24 cubic unitsvolume is 24 cubic units, or 24 , or 24 , or 24 , or 24 
3333

unitsunitsunitsunits ....    

    

c)c)c)c) In this prism, we cannot see all the cubes.  We can see In this prism, we cannot see all the cubes.  We can see In this prism, we cannot see all the cubes.  We can see In this prism, we cannot see all the cubes.  We can see that that that that the fthe fthe fthe front ront ront ront 

face of the prism has 4 cubes in it.  The prism also has two rows with 4 face of the prism has 4 cubes in it.  The prism also has two rows with 4 face of the prism has 4 cubes in it.  The prism also has two rows with 4 face of the prism has 4 cubes in it.  The prism also has two rows with 4 

cubes in it.  cubes in it.  cubes in it.  cubes in it.  WeWeWeWe can assume there are  can assume there are  can assume there are  can assume there are 2 4 8× =  cubes.  This means  cubes.  This means  cubes.  This means  cubes.  This means 

the volume is 8 cubic unitsthe volume is 8 cubic unitsthe volume is 8 cubic unitsthe volume is 8 cubic units, or 8 , or 8 , or 8 , or 8 
3333

unitsunitsunitsunits ....    

    

    

Remember that with rectangleRemember that with rectangleRemember that with rectangleRemember that with rectangles, we can multiply the dimensions to find the area.  What do you s, we can multiply the dimensions to find the area.  What do you s, we can multiply the dimensions to find the area.  What do you s, we can multiply the dimensions to find the area.  What do you 

notice about the dimensions of the rectangular prism and the volume?notice about the dimensions of the rectangular prism and the volume?notice about the dimensions of the rectangular prism and the volume?notice about the dimensions of the rectangular prism and the volume?    

2 rows 
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In example “aIn example “aIn example “aIn example “a,,,,” the dimensions are 1 by 1 by 4.” the dimensions are 1 by 1 by 4.” the dimensions are 1 by 1 by 4.” the dimensions are 1 by 1 by 4.    

    

The volume is The volume is The volume is The volume is 1 1 4 4× × =  cubic units. cubic units. cubic units. cubic units.    

    

    

In example In example In example In example “b“b“b“b,,,,” the dimensions are 2 by 4 by 3.” the dimensions are 2 by 4 by 3.” the dimensions are 2 by 4 by 3.” the dimensions are 2 by 4 by 3.    

    

The volume isThe volume isThe volume isThe volume is    

2 4 3 24× × =  cubic units. cubic units. cubic units. cubic units.    

    

    

In example “cIn example “cIn example “cIn example “c,,,,” the dimensions are 2 by 2 by 2.” the dimensions are 2 by 2 by 2.” the dimensions are 2 by 2 by 2.” the dimensions are 2 by 2 by 2.    

    

The volume is The volume is The volume is The volume is 2 2 2 8× × =  cubic units. cubic units. cubic units. cubic units.    

    

    

The examples show usThe examples show usThe examples show usThe examples show us that volume is found by multipl that volume is found by multipl that volume is found by multipl that volume is found by multiplying the three dimensions of the prism.  ying the three dimensions of the prism.  ying the three dimensions of the prism.  ying the three dimensions of the prism.      

    

The volume formula for a rectangular prism isThe volume formula for a rectangular prism isThe volume formula for a rectangular prism isThe volume formula for a rectangular prism is    

V l w h= × ×     

Volume length width height= × ×     

1

1

4

2 

4

3

2 

2 
2 

Think BackThink BackThink BackThink Back    

 
    

Remember that with Remember that with Remember that with Remember that with 

rectangles, dimensions rectangles, dimensions rectangles, dimensions rectangles, dimensions 

were said base were said base were said base were said base bybybyby height.   height.   height.   height.  

With rectangular prisms, With rectangular prisms, With rectangular prisms, With rectangular prisms, 

they are said length they are said length they are said length they are said length bybybyby    

width width width width bybybyby height. height. height. height.    

The three dimensions can be called a variety of names.  We The three dimensions can be called a variety of names.  We The three dimensions can be called a variety of names.  We The three dimensions can be called a variety of names.  We 

use lenuse lenuse lenuse length, width, and height as a standard for the formulagth, width, and height as a standard for the formulagth, width, and height as a standard for the formulagth, width, and height as a standard for the formula....    

 



Math On the Move  Lesson 22 

9999    

Let’s look back at the problem with Let’s look back at the problem with Let’s look back at the problem with Let’s look back at the problem with 

Daniela’s pool.  She gave us the dimensions Daniela’s pool.  She gave us the dimensions Daniela’s pool.  She gave us the dimensions Daniela’s pool.  She gave us the dimensions 

of the pool.  of the pool.  of the pool.  of the pool.      

    

So, to find So, to find So, to find So, to find the volume of the poolthe volume of the poolthe volume of the poolthe volume of the pool,,,, we  we  we  we 

simply multiply all three dimensions.simply multiply all three dimensions.simply multiply all three dimensions.simply multiply all three dimensions.    

31.5 10 7 105 mV = × × =
    

    

IfIfIfIf    
31 kL 1 m= , , , , DanielaDanielaDanielaDaniela needs  needs  needs  needs 105 kL105 kL105 kL105 kL of water to fill the pool. of water to fill the pool. of water to fill the pool. of water to fill the pool.    

 

 

 

ExampleExampleExampleExample 

Find the volume of the following cube.Find the volume of the following cube.Find the volume of the following cube.Find the volume of the following cube.    

    

    

    

    

SolutionSolutionSolutionSolution    

To find the volumeTo find the volumeTo find the volumeTo find the volume of the cube, we need to know its three dimensions.  Since a cube is made  of the cube, we need to know its three dimensions.  Since a cube is made  of the cube, we need to know its three dimensions.  Since a cube is made  of the cube, we need to know its three dimensions.  Since a cube is made 

of congruent squares, the lengthof congruent squares, the lengthof congruent squares, the lengthof congruent squares, the lengthssss of all the edges are the same.  So, the three dimensions  of all the edges are the same.  So, the three dimensions  of all the edges are the same.  So, the three dimensions  of all the edges are the same.  So, the three dimensions 

of this cube are 3 by 3 by 3.  The volume is of this cube are 3 by 3 by 3.  The volume is of this cube are 3 by 3 by 3.  The volume is of this cube are 3 by 3 by 3.  The volume is 3 3 3 27 3
 in.× × =     

 

 

 

 

 

 

 

 

10 m 

7 m 

1.5 m 

3 in. 

Notice that we multipliedNotice that we multipliedNotice that we multipliedNotice that we multiplied the edge by itself three  the edge by itself three  the edge by itself three  the edge by itself three 

times.  Remember that repeated multiplication is times.  Remember that repeated multiplication is times.  Remember that repeated multiplication is times.  Remember that repeated multiplication is the the the the 

same as using an exponent.  So, the volume formula same as using an exponent.  So, the volume formula same as using an exponent.  So, the volume formula same as using an exponent.  So, the volume formula 

for a cube is for a cube is for a cube is for a cube is ( )3
the lengthof oneedge .  The term .  The term .  The term .  The term 

“cubed” comes from the volume of a cube.“cubed” comes from the volume of a cube.“cubed” comes from the volume of a cube.“cubed” comes from the volume of a cube.    
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2222....    Find the volume of the following rectangular prisms.Find the volume of the following rectangular prisms.Find the volume of the following rectangular prisms.Find the volume of the following rectangular prisms.    

    a)a)a)a)                    b)b)b)b)    

    

    

    

    

    

    

    

    

    

    c)c)c)c)                d)d)d)d)    

    

    

    

    

    

    

    

5 ft.5 ft.5 ft.5 ft.    

5 ft.5 ft.5 ft.5 ft.    

2 ft.2 ft.2 ft.2 ft.    

7 cm7 cm7 cm7 cm    

1 cm1 cm1 cm1 cm    

11 cm11 cm11 cm11 cm    

13 km13 km13 km13 km    

2 km2 km2 km2 km    

5 km5 km5 km5 km    

10101010    

6666    

2.52.52.52.5    
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The volume of a rectangular prism The volume of a rectangular prism The volume of a rectangular prism The volume of a rectangular prism is found by multiplying all three dimensions.  However, there is is found by multiplying all three dimensions.  However, there is is found by multiplying all three dimensions.  However, there is is found by multiplying all three dimensions.  However, there is 

another formula that we use for all prisms.another formula that we use for all prisms.another formula that we use for all prisms.another formula that we use for all prisms.    

V B h= ×     

Where Where Where Where BBBB is the area of the base of the prism is the area of the base of the prism is the area of the base of the prism is the area of the base of the prism and  and  and  and hhhh is the  is the  is the  is the 

height.  When we were finding the volume of rectangular height.  When we were finding the volume of rectangular height.  When we were finding the volume of rectangular height.  When we were finding the volume of rectangular 

prisms, we simply broke doprisms, we simply broke doprisms, we simply broke doprisms, we simply broke down the area of the base into the wn the area of the base into the wn the area of the base into the wn the area of the base into the 

length and width.length and width.length and width.length and width.    

    

    

    

    

    

    

    

    

TheTheTheThe area of the base of this rectangular p area of the base of this rectangular p area of the base of this rectangular p area of the base of this rectangular prism is rism is rism is rism is l w× .  This means the volume of the rectangular .  This means the volume of the rectangular .  This means the volume of the rectangular .  This means the volume of the rectangular 

prism is.prism is.prism is.prism is.    

hwl

hBV

××=

×=
    

    

Now that we know this, we can use the new formula to find the volume of triangular prisms.Now that we know this, we can use the new formula to find the volume of triangular prisms.Now that we know this, we can use the new formula to find the volume of triangular prisms.Now that we know this, we can use the new formula to find the volume of triangular prisms.    

 

ExampleExampleExampleExample 

Find the volume of the following triangulFind the volume of the following triangulFind the volume of the following triangulFind the volume of the following triangular prism.ar prism.ar prism.ar prism.    

 

 

 

 

 

h

l 

w 

3 m 

4 m 

2 m 

Think BackThink BackThink BackThink Back    

 
    

A bh=  is not the same as  is not the same as  is not the same as  is not the same as 

V Bh= .  We use the .  We use the .  We use the .  We use the 

lowlowlowlowercase “b” when we are ercase “b” when we are ercase “b” when we are ercase “b” when we are 

describing the length of the describing the length of the describing the length of the describing the length of the 

base.  We use the uppercase base.  We use the uppercase base.  We use the uppercase base.  We use the uppercase 

“B” when we are describing the “B” when we are describing the “B” when we are describing the “B” when we are describing the 

area of the base.area of the base.area of the base.area of the base.    
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SolutionSolutionSolutionSolution 

First, we must find the base of the prism.  Since it is a triangular prism, the First, we must find the base of the prism.  Since it is a triangular prism, the First, we must find the base of the prism.  Since it is a triangular prism, the First, we must find the base of the prism.  Since it is a triangular prism, the base is the right base is the right base is the right base is the right 

triangle triangle triangle triangle on the front side of the prism.on the front side of the prism.on the front side of the prism.on the front side of the prism.    

    

    

    

    

    

Next, we need to find the area of Next, we need to find the area of Next, we need to find the area of Next, we need to find the area of thatthatthatthat triangle in front. triangle in front. triangle in front. triangle in front.    

( )( )
2

1

2
1

4 3
2
6 m

B bh

B

=

=

=

    

Now that we have the area of the base, we canNow that we have the area of the base, we canNow that we have the area of the base, we canNow that we have the area of the base, we can substitute, or substitute, or substitute, or substitute, or plug that into the formula to  plug that into the formula to  plug that into the formula to  plug that into the formula to 

find the volume of the prism.find the volume of the prism.find the volume of the prism.find the volume of the prism.    

( )6 2

12 3
 m

V Bh

V

=
=

=
    

Be careful when you are plugging in values for the formula.  We used 2 as the height of the Be careful when you are plugging in values for the formula.  We used 2 as the height of the Be careful when you are plugging in values for the formula.  We used 2 as the height of the Be careful when you are plugging in values for the formula.  We used 2 as the height of the 

prism, becauseprism, becauseprism, becauseprism, because we already used 3 and 4 to find the area of the base,  we already used 3 and 4 to find the area of the base,  we already used 3 and 4 to find the area of the base,  we already used 3 and 4 to find the area of the base, BBBB....    

    

Even though the cylinder is not a prism, we can use the same formula for finding the volume.  This Even though the cylinder is not a prism, we can use the same formula for finding the volume.  This Even though the cylinder is not a prism, we can use the same formula for finding the volume.  This Even though the cylinder is not a prism, we can use the same formula for finding the volume.  This 

worksworksworksworks because because because because, just like a prism,, just like a prism,, just like a prism,, just like a prism, a cylinder has two congruent bases. a cylinder has two congruent bases. a cylinder has two congruent bases. a cylinder has two congruent bases.    

ExampleExampleExampleExample    

Find the volume of tFind the volume of tFind the volume of tFind the volume of the following cylinder.he following cylinder.he following cylinder.he following cylinder.  (Round your answer to the nearest hundredth)  (Round your answer to the nearest hundredth)  (Round your answer to the nearest hundredth)  (Round your answer to the nearest hundredth)    

    

    

    

    

    

3 m 

4 m 

2 m 

9 m 

3 m 

ThinkThinkThinkThink Back Back Back Back    

 
    

Area formula for a Area formula for a Area formula for a Area formula for a 

triangle is triangle is triangle is triangle is 
1

2
A bh= ....    
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SolutionSolutionSolutionSolution    

To find the volume of the cylinder, we must use the volume formulaTo find the volume of the cylinder, we must use the volume formulaTo find the volume of the cylinder, we must use the volume formulaTo find the volume of the cylinder, we must use the volume formula....    

V Bh=     

A cylinder has two circular bases, so to find the area of the base, A cylinder has two circular bases, so to find the area of the base, A cylinder has two circular bases, so to find the area of the base, A cylinder has two circular bases, so to find the area of the base, BBBB, we ne, we ne, we ne, we need to find the area ed to find the area ed to find the area ed to find the area 

of the circle.  The circle has a radius of 3 meters.  of the circle.  The circle has a radius of 3 meters.  of the circle.  The circle has a radius of 3 meters.  of the circle.  The circle has a radius of 3 meters.  WWWWe plug that value into the area formula e plug that value into the area formula e plug that value into the area formula e plug that value into the area formula 

for a circle.for a circle.for a circle.for a circle.    

( )

2

2
3

9

B r

B

π

π
π

=

=
=

    

We will use 3.14 to estimate pi.We will use 3.14 to estimate pi.We will use 3.14 to estimate pi.We will use 3.14 to estimate pi.    

( )
2

9

9 3.14

28.26 m

B

B

π=
≈

≈
    

Now that we have found the area of thNow that we have found the area of thNow that we have found the area of thNow that we have found the area of the base, e base, e base, e base, BBBB, we can plug , we can plug , we can plug , we can plug thatthatthatthat into the volume formula. into the volume formula. into the volume formula. into the volume formula.    

( )( )28.26 9

254.34 3
 m

V Bh

V

=
≈

≈
    

So, the volume of the cylinder is approximately So, the volume of the cylinder is approximately So, the volume of the cylinder is approximately So, the volume of the cylinder is approximately 254.34 3
 m ....    

Remember, because 3.14 is an approximate value of pi, any answer involving it is Remember, because 3.14 is an approximate value of pi, any answer involving it is Remember, because 3.14 is an approximate value of pi, any answer involving it is Remember, because 3.14 is an approximate value of pi, any answer involving it is 

approximate.approximate.approximate.approximate.    

    

    

    

Think BackThink BackThink BackThink Back    

 
    

Area formula for a Area formula for a Area formula for a Area formula for a 

circle is circle is circle is circle is 
2A rπ= ....    

    

 

  

When we are finding the When we are finding the When we are finding the When we are finding the lengthlengthlengthlength of an object, the answer is in  of an object, the answer is in  of an object, the answer is in  of an object, the answer is in unitsunitsunitsunits (ft., in., m, km, etc.).   (ft., in., m, km, etc.).   (ft., in., m, km, etc.).   (ft., in., m, km, etc.).  

When we are finding the When we are finding the When we are finding the When we are finding the areaareaareaarea of an object, the answer is in  of an object, the answer is in  of an object, the answer is in  of an object, the answer is in squaresquaresquaresquare    unitsunitsunitsunits ( ( ( (
2 2 2 2. , . , ,ft in m km ).  ).  ).  ).  

When we are finding the When we are finding the When we are finding the When we are finding the volumevolumevolumevolume of an obj of an obj of an obj of an object, the answer is in ect, the answer is in ect, the answer is in ect, the answer is in cubiccubiccubiccubic    unitsunitsunitsunits ( ( ( ( . , . , ,3 3 3 3ft in m km ).).).).    
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Lastly, we need to determine the volume Lastly, we need to determine the volume Lastly, we need to determine the volume Lastly, we need to determine the volume ofofofof the solids with one base. the solids with one base. the solids with one base. the solids with one base.  When we found the area of  When we found the area of  When we found the area of  When we found the area of    

2222----D triangles, we compared them to parallelograms and found their area to be D triangles, we compared them to parallelograms and found their area to be D triangles, we compared them to parallelograms and found their area to be D triangles, we compared them to parallelograms and found their area to be 
1

2
of a parallelogram.  of a parallelogram.  of a parallelogram.  of a parallelogram.  

We will use a similar method for fWe will use a similar method for fWe will use a similar method for fWe will use a similar method for finding the volume of 3inding the volume of 3inding the volume of 3inding the volume of 3----D pyramids and cones.  A squaD pyramids and cones.  A squaD pyramids and cones.  A squaD pyramids and cones.  A square pyramid is re pyramid is re pyramid is re pyramid is 

similar to a cubesimilar to a cubesimilar to a cubesimilar to a cube because they both have a square base.  However, the pyramid only has one base,  because they both have a square base.  However, the pyramid only has one base,  because they both have a square base.  However, the pyramid only has one base,  because they both have a square base.  However, the pyramid only has one base, 

while the cube has two.while the cube has two.while the cube has two.while the cube has two.    

    

    

    

    

    

    

    

Because Because Because Because we are working with we are working with we are working with we are working with 3333----D D D D solidssolidssolidssolids, the volume of the pyr, the volume of the pyr, the volume of the pyr, the volume of the pyramid is amid is amid is amid is 
1

3
    the volume of the cube.  the volume of the cube.  the volume of the cube.  the volume of the cube.  

The volume of the cone is The volume of the cone is The volume of the cone is The volume of the cone is 
1

3
    the volume of the the volume of the the volume of the the volume of the cylindercylindercylindercylinder.  .  .  .  The pyramid and the cube, The pyramid and the cube, The pyramid and the cube, The pyramid and the cube, as well asas well asas well asas well as the  the  the  the 

cone and the cylindercone and the cylindercone and the cylindercone and the cylinder,,,, share the following dimensions: the base,  share the following dimensions: the base,  share the following dimensions: the base,  share the following dimensions: the base, BBBB, and, and, and, and the height,  the height,  the height,  the height, hhhh....    

    

In a pyramid and a cone,In a pyramid and a cone,In a pyramid and a cone,In a pyramid and a cone, the height is the perpendicular line from the base to the vertex where all  the height is the perpendicular line from the base to the vertex where all  the height is the perpendicular line from the base to the vertex where all  the height is the perpendicular line from the base to the vertex where all 

the edges meetthe edges meetthe edges meetthe edges meet,,,, as shown above.  So, the volume formula for a pyramid (and a cone) is  as shown above.  So, the volume formula for a pyramid (and a cone) is  as shown above.  So, the volume formula for a pyramid (and a cone) is  as shown above.  So, the volume formula for a pyramid (and a cone) is     

1

3
V Bh=

    

Where Where Where Where BBBB    represents the arepresents the arepresents the arepresents the area of the base,rea of the base,rea of the base,rea of the base, and  and  and  and hhhh represents the height. represents the height. represents the height. represents the height.    

    

Square Square Square Square 

PyramidPyramidPyramidPyramid    

CubeCubeCubeCube    
ConeConeConeCone    CCCCylinderylinderylinderylinder    
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ExampleExampleExampleExample    

Find the volume of the following cone.Find the volume of the following cone.Find the volume of the following cone.Find the volume of the following cone.  (Round y  (Round y  (Round y  (Round your answer to the nearest tenthour answer to the nearest tenthour answer to the nearest tenthour answer to the nearest tenth))))    

    

    

    

    

    

    

    

    

SolutionSolutionSolutionSolution    

To find the volume of the cone, we must use the formula To find the volume of the cone, we must use the formula To find the volume of the cone, we must use the formula To find the volume of the cone, we must use the formula 
1

3
V Bh= .  Remember that .  Remember that .  Remember that .  Remember that BBBB    

represents the area of the circular base.  First, let’s find represents the area of the circular base.  First, let’s find represents the area of the circular base.  First, let’s find represents the area of the circular base.  First, let’s find BBBB.  We are given th.  We are given th.  We are given th.  We are given the diameter of the e diameter of the e diameter of the e diameter of the 

circular basecircular basecircular basecircular base, , , , but but but but the area formula for the circle requires the radius.  Thethe area formula for the circle requires the radius.  Thethe area formula for the circle requires the radius.  Thethe area formula for the circle requires the radius.  The radius is half of the  radius is half of the  radius is half of the  radius is half of the 

diameter, sodiameter, sodiameter, sodiameter, so the radius of the circle is  the radius of the circle is  the radius of the circle is  the radius of the circle is 
1

7 3.5
2

× = .  Now we can use that for the area of .  Now we can use that for the area of .  Now we can use that for the area of .  Now we can use that for the area of 

the base, the base, the base, the base, BBBB....    

( )

2

2
3.5

12.25

B rπ

π
π

=

=
=

    

We will use 3.14 to estimate pi.We will use 3.14 to estimate pi.We will use 3.14 to estimate pi.We will use 3.14 to estimate pi.    

( )
2

12.25

12.25 3.14

38.465 in.

B

B

π=
≈

≈
    

    

    

Now that we know the area of the base, we can plug that into the volume formula.Now that we know the area of the base, we can plug that into the volume formula.Now that we know the area of the base, we can plug that into the volume formula.Now that we know the area of the base, we can plug that into the volume formula.    

7 in.7 in.7 in.7 in.    

8 in.8 in.8 in.8 in.    

Calculator TipCalculator TipCalculator TipCalculator Tip    

 

 

TTTTo square difficult numbers, o square difficult numbers, o square difficult numbers, o square difficult numbers, 

we use a calculator.  Enter we use a calculator.  Enter we use a calculator.  Enter we use a calculator.  Enter 

the number on the the number on the the number on the the number on the 

calculator and hit the square calculator and hit the square calculator and hit the square calculator and hit the square 

buttonbuttonbuttonbutton....    

 2x     
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( )( )

1

3
1

38.465 8
3

102.57333 3
 in.

V Bh=

≈

≈

 

 

The problem asked us to round to the nearest tenth, so The problem asked us to round to the nearest tenth, so The problem asked us to round to the nearest tenth, so The problem asked us to round to the nearest tenth, so 

the volume of the cone is the volume of the cone is the volume of the cone is the volume of the cone is     

102.6 3
 in.V ≈     

    

 

 

 

 

Try to solve the following area problems on your own.Try to solve the following area problems on your own.Try to solve the following area problems on your own.Try to solve the following area problems on your own.    

    3333....    Find the volume of the following solids.Find the volume of the following solids.Find the volume of the following solids.Find the volume of the following solids.    

        (Round to the nearest whole nu(Round to the nearest whole nu(Round to the nearest whole nu(Round to the nearest whole number)mber)mber)mber)    

    

    a)a)a)a)  Cone  Cone  Cone  Cone                b)b)b)b)  Cube  Cube  Cube  Cube    

    

    

    

    

    

    

    

    
2 km 

4 cm 

4.5 cm 

Think BackThink BackThink BackThink Back    

 
    

To round a number, look at To round a number, look at To round a number, look at To round a number, look at 

the number to the right of the number to the right of the number to the right of the number to the right of 

ththththe place value we are e place value we are e place value we are e place value we are 

asked to round to.  Then asked to round to.  Then asked to round to.  Then asked to round to.  Then 

compare that number to 5.compare that number to 5.compare that number to 5.compare that number to 5.    
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    c)c)c)c)  Square Pyramid  Square Pyramid  Square Pyramid  Square Pyramid                d)d)d)d)  Cylinder  Cylinder  Cylinder  Cylinder    

    

    

    

    

    

    

    

    

    

    

 

ReviewReviewReviewReview    
    

1.1.1.1. Highlight the following definitions:Highlight the following definitions:Highlight the following definitions:Highlight the following definitions:    

a.a.a.a. rrrrectangular prismectangular prismectangular prismectangular prism    

b.b.b.b. pppprismrismrismrism    

c.c.c.c. ccccylinderylinderylinderylinder    

d.d.d.d. ppppyramidyramidyramidyramid    

e.e.e.e. cccconeoneoneone    

f.f.f.f. sssspherepherepherephere    

g.g.g.g. vvvvolumeolumeolumeolume    

h.h.h.h. ccccubeubeubeube    

    

2.2.2.2. Highlight all the volume formulas in the lesson.Highlight all the volume formulas in the lesson.Highlight all the volume formulas in the lesson.Highlight all the volume formulas in the lesson.    

    

3.3.3.3. HighlHighlHighlHighlight all the “Fact” boxes.ight all the “Fact” boxes.ight all the “Fact” boxes.ight all the “Fact” boxes.    

    

4.4.4.4. Highlight all the “Think back” boxes.Highlight all the “Think back” boxes.Highlight all the “Think back” boxes.Highlight all the “Think back” boxes.    

5 

5 

8 

15 m 

4 m 
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5.5.5.5. Write one question you would like to ask your mentor, or one new thing you learned in this Write one question you would like to ask your mentor, or one new thing you learned in this Write one question you would like to ask your mentor, or one new thing you learned in this Write one question you would like to ask your mentor, or one new thing you learned in this 

lesson.lesson.lesson.lesson.    

    

    

    

    

    

    

Practice ProblemsPractice ProblemsPractice ProblemsPractice Problems    
Math On the Move Lesson Math On the Move Lesson Math On the Move Lesson Math On the Move Lesson 22222222    

 

Directions: Write your answers inDirections: Write your answers inDirections: Write your answers inDirections: Write your answers in your math journal.  Label this exercise Math On the Move  your math journal.  Label this exercise Math On the Move  your math journal.  Label this exercise Math On the Move  your math journal.  Label this exercise Math On the Move –––– Lesson  Lesson  Lesson  Lesson 

22222222, Set A and Set B., Set A and Set B., Set A and Set B., Set A and Set B.    

    

Set ASet ASet ASet A    

1.1.1.1.    Which two types of solids have two bases?Which two types of solids have two bases?Which two types of solids have two bases?Which two types of solids have two bases?    

 

2.2.2.2.    What do you know about the dimensions of a cube?What do you know about the dimensions of a cube?What do you know about the dimensions of a cube?What do you know about the dimensions of a cube?    

    

3.3.3.3.    Find the volume of the following Find the volume of the following Find the volume of the following Find the volume of the following solidssolidssolidssolids....    

    a)a)a)a)                            b)b)b)b)    

    

    

    

    

    

    

    

    

    

    

8 ft. 

11 ft. 
5.5 ft. 

5 m 
2 m 

8 m 



Math On the Move  Lesson 22 

19191919    

    c)  c)  c)  c)                              d)  d)  d)  d)      

    

    

    

    

 

    

    

Set BSet BSet BSet B    

1.1.1.1.    Draw the solid described.Draw the solid described.Draw the solid described.Draw the solid described.    

    a)  A cylindera)  A cylindera)  A cylindera)  A cylinder        b)  A pyramid with a square baseb)  A pyramid with a square baseb)  A pyramid with a square baseb)  A pyramid with a square base    c)  A conec)  A conec)  A conec)  A cone    

2.2.2.2.    What is the only solid that has no base?What is the only solid that has no base?What is the only solid that has no base?What is the only solid that has no base?    

3.3.3.3.    If a cube has a volume of 64, what is the length of one edge?If a cube has a volume of 64, what is the length of one edge?If a cube has a volume of 64, what is the length of one edge?If a cube has a volume of 64, what is the length of one edge?    

    

    

    

    

1.1.1.1.    a)  Conea)  Conea)  Conea)  Cone    b)  Rectangular prism (Cube)b)  Rectangular prism (Cube)b)  Rectangular prism (Cube)b)  Rectangular prism (Cube)    c)  Triangular c)  Triangular c)  Triangular c)  Triangular pyramidpyramidpyramidpyramid    d)  Octagonal prismd)  Octagonal prismd)  Octagonal prismd)  Octagonal prism    

    

2.2.2.2.    a)  150a)  150a)  150a)  150
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