
 

ARC LENGTH =  * ( / 360)   SECTOR AREA =  * ( / 360)  

1 degree =  radians     1 radian = degrees 
 
Converting from Degrees to Radians    Converting from Radians to Degrees 
 

       

AREA OF A RHOMBUS OR KITE;       

AREA OF REGULAR POLYGONS: (Area of Triangle) (Number of Triangles) =  
_____________________________________________________________________________   
VOLUME     LATERAL AREA   SURFACE AREA 
PRISM = (Base Area) (H)    (Perimeter) (H)    2(Base Area) + Lateral Area 

CYLINDER = (Base Area) (H) =    (Perimeter) (H) =   2(Base Area) + Lateral Area 
 
PYRAMID = (1/3) (Base Area) (Height) ½ (Perimeter) (Slanted Height)  Base Area + Lateral Area 

CONE = (1/3) (Base Area) (Height)=	  ½(Perimeter) (Slanted Height) =   Base Area + Lateral Area =  

            
______________________________________________________________________________  

SURFACE AREA OF A CONE = Lateral Area + Base Area =  

  

    Lateral Area =    Base Area =  
_____________________________________________________________________________ 
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11.7 Lesson What You Will LearnWhat You Will Learn
 Find surface areas of right cones.

 Find volumes of cones.

 Use volumes of cones.

Finding Surface Areas of Right Cones
Recall that a circular cone, or cone, has a circular base 
and a vertex that is not in the same plane as the base. The 
altitude, or height, is the perpendicular distance between 
the vertex and the base. In a right cone, the height meets 
the base at its center and the slant height is the distance 
between the vertex and a point on the base edge.

The lateral surface of a cone consists of all segments that connect the vertex with 
points on the base edge. When you cut along the slant height and lay the right cone 
fl at, you get the net shown at the left. In the net, the circular base has an area of πr2 
and the lateral surface is a sector of a circle. You can fi nd the area of this sector by 
using a proportion, as shown below.

Area of sector  ——  
Area of circle

   =   Arc length  ——  
Circumference of circle

   Set up proportion.

Area of sector  —— πℓ2   =   2πr — 
2πℓ   Substitute.

 Area of sector = πℓ2 ⋅   2πr
 — 

2πℓ   Multiply each side by πℓ2 .

 Area of sector = πrℓ Simplify.

The surface area of a right cone is the sum of the base area and the lateral area, πrℓ.

 Finding Surface Areas of Right Cones

Find the surface area of the right cone.

SOLUTION

 S = πr2 + πrℓ = π ⋅ 42 + π(4)(6) = 40π ≈  125.66

 The surface area is 40π, or about 125.66 square inches.
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 1. Find the surface area of the right cone.
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Core VocabularyCore Vocabullarry

Core Core ConceptConcept
Surface Area of a Right Cone
The surface area S of a right cone is 

 S = πr2 + πrℓ

where r is the radius of the base andℓ is the slant height. 
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MONITORING PROGRESS 
ANSWER

1. about 436.18 m2

Extra Example 1
Find the surface area of the right cone.

12 in.

5 in.

The surface area is 90π, or about
282.74 square inches.

Differentiated Instruction

Auditory
Ask students to describe the types 
of figures for which they are finding 
lateral area and surface area in 
this section. Make sure students 
understand that the formulas for 
surface area and lateral area apply to 
right cones only. Draw a non-right cone 
on the board and label its radius and 
height. Ask students to explain why 
the formula π rℓ does not work to find 
the lateral area of this figure. 

Teacher ActionsTeacher ActionsLaurie’s Notes
• The introduction to this lesson defines the vocabulary associated with a cone.
• The formula for the surface area of a cone is then derived using the schematic of the net shown 

in the margin. If students did not complete the first exploration, work through the derivation.
 MP1 Make Sense of Problems and Persevere in Solving Them: “What is the 
relationship between the slant height ℓ, the radius r, and the height of the cone h?” 
r2 + h2 = ℓ2

• Have students work independently on Example 1 and Question 1, if needed.
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