PAP Geometry Notes 2"! 9 Weeks
Unit 10 - 14.1,2,4 Areas and Volumes of Prisms

Polyhedron:

Nets:

Draw a net for a cube side 6u:  For a Pentagonal Prism :
Height 5u side 4u

How could you use this information to find lateral and
surf ace areas?

Right Prism

Lateral Area (L.A.) = ph (perimeter of base x height)

Surface Area (S.A. or T.A.) = L.A. + 2B (B=area of base)
(T.A.) stands for total surface area

Volume = Bh (base area x height of prism)
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The five Platenic selids

490600 @

The Tetrahedron The Cube The Octahedron The Dodecahedron The Icosahedron

The five regular solids discovered by the Ancient Greek mathematicians are:

The Tetrahedron: 4vertices 6edges 4faces each with 3 sides
The Cube: 8 vertices 12edges 6 faces each with 4 sides
The Octahedron: 6 vertices 12 edges 8 faces each with 3 sides
The Dodecahedron: 20 vertices 30 edges 12 faces each withS sides
The Icosahedron: 12 vertices 30 edges 20 faces each with 3 sides

The solids are regular because the same number of sides meet at the same angles at each vertex
and identical polygons meet at the same angles at each edge.
These five are the only possible regular polyhedra.

What kind of pattern do you see above?
Euler's Theorem

The number of faces (F), vertices (V) and edges (E) of a
polyhedron are related by the formula F+V = E + 2.

Example 2 Use Euler's Theorem

Find the nhumber of faces, vertices, and l
edges of the polyhedron shown. Check
your answers using Euler's Theorem.

The polyhedron has  faces, vertices,
and edges.

Use Euler's Theorem to check.
F+V=E+ 2 Euler's Theorem
+ = + 2  Substitute.
= Check.
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1. A prism is a polyhedron with two bases.

2. A prism is named for the

3. A prism has 2 bases. The rest of the faces are called

4. A(n) of a prism is a perpendicular segment that
joins the planes of the bases.
5. The length of the altitude is called the

6. Ina prism, the lateral faces are rectangles and
a lateral edge is an altitude.

7. The formula to find the lateral area of a right prism is
where P is

8. The formula to find the surface area or the total area of a
right prism is

9. The formula to find the volume of a prism is the product of the
area of the base and the height of the prism (V=Bh).

1)
LA

5m
TA
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V= 7m

3. Given LA = 40m?

5m

6m

h =

4m

6m

4. Given Volume = 105m3

X =

5m

E— m

5. Given Volume of cube = 216m?®

Edge =

TA =

6. Given Volume of cube = 64m’®

edge =

TA =
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Find the lateral area, surface area and volume of a pentagonal
prism with height of 4cm and base edge of 5cm.

If a hexagonal prism has a base edge of 6m and a height of 8m.
Find the Lateral Area, Total Surface Area, and the Volume.

Find the Lateral Area, Total Surface area and Volume of the
Equilateral triangular prism.

V= 6in.
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Day 2 - Cylinders and Similarity 14.2,4,7

L.A. = tdh (or 2mrh)
S.A. = L.A. +2B(B=ntr* since base is circle)

V = Bh or mtr®h (B = area of base)

L 3m 2 18—
D ——
Bm
8m
]
3.

Find the height of a cylinder

Find the height of the right cylinder .
shown, which has a surface area of
198.8 square millimeters.

f

2.8 mm

Solution a;

4. Find the lateral area, total surface area, and volume of a
cylinder with diameter 5m and height of 8m.
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5. If the Volume of a cylinder is 18mm, and the height is 2m,
what is the total surface area?

Similar Figures:

In similar figures, the relationship between the scale factor and the
perimeter ratio is:
Scale factor to Area ratio:

Scale factor to Volume ratio:

Use this information to answer the following questions.

a Checkpoint Tell whether the pair of solids is similar.
Explain your reasoning.

15 m
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Cylinders A and B are similar with a scale factor of 2:5.
Find the surface area and volume of Cylinder B given that
the surface area of Cylinder A is 96 f+2 and the volume of
Cylinder A is 1281 f1°.

'__,..---'_—_‘—'--...‘\

Mo
-— 1

e

Cones A and B are similar with a scale factor of 5:2. Find the surface area
and volume of Cone B given that the surface area of Cone A is 2356.2 cm®
and the volume of Cone A is 7950.9 cm>. Round your answers to two decimal
places.

A store sells birdseed in two sizes of cube shaped blocks. The smaller block
measures 3in on an edge and sells for $1.99. The larger block measures 5 in
on an edge and sells for $5.99. Which block is the better buy? Justify your
answer.

What type of problem is this?
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Day 3 - 14.3,5 Notes Pyramids, Cones and Frustums

Pyramids

Lateral Area = 3 p | (3 x perimeter of base x slant height)

Surface Area = LA +B (Lateral Area + Area of Base)

Volume = % Bh (%x area of base x height of pyramid)

1.
Base edge = 24m
Pyramid Height = 9m
LA = SA = V=
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2.

slant

fr=297 cm 'ght, Ji
Hra
Ve
b=90cm “3b=4bcm

LA = SA = V=
3. Base Edge 10m (Equilateral)
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Draw the net of a cone:

Cones
Lateral Area = mirl (Pi x radius of base x slant height)

Surface Area = LA +B (Lateral area + area of base)

Volume = :—13Bh (:—13x area of base x height of cone)

Drawings in this unit are not to scale

12n 13m
1.L= T= V=
8m 10m
2. L= T= V=

Page 59 of 91



PAP Geometry Notes 2"! 9 Weeks

Frustum:

Volume = %h(Bl +B2+ BB,

LA = (sum of perimeter of bases) /
2

Where h = height (perpendicular distance between bases)
B; = area of top base, B,= area of bottom base.

12m

18m

5m

6m
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Day 4 - 14.6 Spheres, Composite Figures and Revolving Solids.

Spheres:

Surface Area = 4mr?

4
Volume = 3 mirs

Find the surface area of a sphere with radius of 7cm.

The surface area of a sphere is 110.25 © f+*. Find the diameter and volume
of the sphere.

=
=

Find the surface area and volume of a sphere with a radius of 3mm.

=
=
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Find the volume of the composite solid.
& in.

“3in.

Find the volume of the composite solid. Give the answers in exact and
approximate forms rounding to the nearest 100™.

If \\ E.8 ft

Rotating Solids

I The rectangle shown below has dimensions x by y, It is revolved
about the y-axis. What shape is made? Calculate the Surface
area and volume of the figure formed.

) (3, 4)

Page 62 of 91



PAP Geometry Notes 2"! 9 Weeks

IT.  When the triangle shown is rotated about the given vertical line, what
shape is formed? Find the surface area and volume of the shape.

A

(@)1

rotated about

1) Find the radius and height of the cone formed when this friangle is t

a) the x-axis. r= h= N\

b) they-axis r= h=

2)  Without using your calculator, which cone has the greater volume?
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Additional Notes Unit 10 Solids

Page 64 of 91



