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Section 1.4:  Surface Areas of Right Pyramids and
Right Cones

LESSON FOCUS Sol\.re. problems involving the surface areas of right pyramids
and right cones.

Make Connections

The ancient pyramids at Giza, Egypt,
were built about 4500 years ago.

This pyramid has a square base

with a side length of 755 feet. The
original height of the pyramid was
481 feet. Archeologists believe that
the pyramid was once covered with
a white limestone casing. How could
you calculate the area that was once
covered with limestone?
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Review

Surface Areas of Right Prisms
and Cylinders

Review

The Pythagorean Theorem

In any right triangle, the sum
of the squares of the two shorter b a
sides is equal to the square

of the longer side. c
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Consider the Right Square Pyramid below. Describe how you
could estimate its surface area in both the imperial and metric
system.
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A right pyramid is a 3-Dimensional object that has
triangular faces and a base that is a polygon. (A polygon is
a closed shape that consists of line segments. Triangles and
quadrilaterals are polygons.)

« The shape of the base determines the name of the
pyramid.

« The triangular faces meet at a point called the gpex.

« The height of the pyramid is the perpendicular distance
from the apex to the centre of the base.

apex

triangular face
height

base

right square
pyramid

(This diagram and the ones below can be found on page 27 of
textbook.)

When the base of a right pyramid is a reqular polygon,
the triangular faces are congruent. Then the slant height
of the right pyramid is the height of a triangular face.

QL5 B

regular right square right pentagonal
tetrahedron pyramid pyramid
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The surface area of a right pyramid is the sum of
the areas of the triangular faces and the base.
Recall that the area, A, of a triangle with base, b,
and height, h, is: 4 =§bh

Example 1: Finding the Surface Area of a Square
Pyramid

A square pyramid has a base with side
length 4 ft. Each triangular face has
height 5 ft.Find the surface area of
the pyramid.

Solution

This net shows the faces 41t
and base of the pyramid.

5 ft.

The area, A, of each triangular face is:

A = ibh A= lbh

A = 3(4)(5) >

A = 10 f1.2 = (@ . ’Opz
ol

The area of the base, B, is

B=lw

B = (4)(4)

B =16 ft.2

So the surface area, SA, of the pyramid is:

SA = 4(area A )+ area of the base
SA=-4A+B

SA = 4(10) + 16
oA -6 112 The surface area of

*/"0\9 *\P(vacjuko\r jQC.@S
Of Yho pyramid is

CC\L\€& ‘. 'S
. tho lakeral
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Example 2: Finding the Surface Area of a Rectangular
Pyramid

Find the surface area of
this rectangular pyramid.

Solution

This net shows the faces i 47m
and base of the pyramid. 6m 9'm

_____ S5m

The base of the pyramid is a rectangle, so

A=lw
B=(9)(5)
B = 45 m?

There are 2 triangular faces with base 9 m and height
4.7 m. The area of each face is

_1bh A:ﬂzméﬂ: Qi'('gﬂr\l
Al

A = £(9)(4.7)
A=2115m?

There are 2 triangular faces with base 5 m and height
6 m. The area of each face is

Qz%zli)@: 5m
J

$bh
z(5)(6)

5 m2

A
A
A

So, the surface area of the pyramid is:

SA =2(Area A1)+ 2(Area A 2) + Area m
= (2 x21.15) + (2 x 15) + 45
=117.3 m?
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Example 3: Finding the Surface Area of a Rectangular
Pyramid Given its height (not the slant
height)

A right rectangular pyramid has base
dimensions 8 ft. by 10 ft.,and a
height of 16 ft. Calculate the surface
area of the pyramid to the nearest
square foot.

DEDC - need Slant k‘.“\"“
C_l: o ‘\"° o
S/ et St
e S= 1+ 256
s a1
S=\203
N«é Slast height foc atnc-use aAEFG
‘ S C‘)"g a2+ b‘t
sh Lt st
FPe  S-356+95
S* 2%\
S = V3%t
Find Acea os‘. Trianglcs
AEDC AERS
A=z Lbk
A =ébk - %(gXJ a?\)
=é(b)(dan) = 4 X0
= S5y
Qrea of Base : A= Qo
m(‘?(z\
= %0

SA= 3(An) + AN+ Ao
SA= AsIEm)+ (UeE) + R0

Sh= 14924 + |, 16y + 8O
= ¥79.02%
sh= 379>
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Example 4 (same as number 3)

A right rectangular pyramid has base
dimensions 4 m by 6m and a height of
8m. Calculate the surface area of the
pyramid to the nearest square metre.

g
Need Slant height Need Slan o
for A ABC or Z A%CL\ ght
2 A il’- J L_—,l
sz Q + 5, C = Z 1+ 5
C= § + CZ: ¥ 42
c=d4+4 - 64+
C'= ¥ sz_ 13
€ =\t C= 1
Area q AABC Arcea of ADC  Area of (base
=Lbo\ _ 1
A: ,Llnl\, A a A= Lw
- VD) A= 6)E)
= gm = Q\Fﬁ

Shk- RLYNR 3AAJ’ Ao
=2A86E) ¥ 23 F) + A

“_ \07. (,5«3
0% m*
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Example 5: Determining the Surface Area of a
Regular Tetrahedron Given Its Slant
Height

Calculate the surface area of
this regular tetrahedron to
the nearest square metre.

'ﬂw ,Clj‘ure Aas ‘/(dn?rum'/ T
Jaces.

50m
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We can determine a formula for the surface area of
any right pyramid with a regular polygon base. Consider
this right square pyramid. Each triangular face

has base ¢ and height s.

The area, A, of each triangular face is:
= +bh
A= 3is ]

So the area of 4 triangular faces is

4(3ts) = 4(2)s
= (39)(40

The area of the triangular faces of a pyramid is called
the lateral area, denoted A

So AL = (35)(40)
What does 4¢ represent?

The perimeter of the
base of the pyramid.

Bull

Therefore, the surface area of the pyramid is:

SA = 3(slant height)(Perimeter of Base) + Area of Base

Since any right pyramid with a regular polygon base has
congruent triangular faces, the same formula is true for
any of these pyramids.

10
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