
Ecuación de los espejos



Espejos

• De la figura tenemos
𝑆𝐶
𝑆𝐴

=
𝐶𝑃
𝑃𝐴

𝑆𝐶 = 𝑠' − 𝑅 y  𝐶𝑃 = 𝑅 − 𝑠*

𝑆𝐶 = 𝑠' + 𝑅 y  𝐶𝑃 = − 𝑠* + 𝑅



Espejos

• En aproximación paraxial tenemos: 
𝑆𝐶 ≈ 𝑠' , 𝑃𝐴 ≈ 𝑠*

• Entonces
𝑠' + 𝑅
𝑠'

= −
𝑠* + 𝑅
𝑠*

1
𝑠'
+
1
𝑠*
= −

2
𝑅



Espejos

• Como:

𝑓' = 𝑓* = −
𝑅
2

• Entonces:
1
𝑠'
+
1
𝑠*
=
1
𝑓
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Figure 5.63  Finite imagery with spherical mirrors.

Figure 5.64  (a) Reflection from a concave mirror. (b) Reflection from a 
convex mirror.
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TABLE 5.5  Images of Real Objects Formed by  
Spherical Mirrors

Concave

Object Image

Location Type Location Orientation Relative Size

∞ 7 so 7 2ƒ Real ƒ 6 si 6 2ƒ Inverted Minified

so = 2ƒ Real si = 2f  Inverted Same size

ƒ 6 so 6 2ƒ Real ∞ 7 si 7 2ƒ Inverted Magnified

so = ƒ  ± ∞
so 6 ƒ Virtual 0 si 0 7 so  Erect Magnified

Convex

Object Image

Location Type Location Orientation Relative Size

Anywhere Virtual 0 si 0 6 0 ƒ 0 , Erect Minified

  so 7 0 si 0

TABLE 5.4  Sign Convention for Spherical Mirrors

Quantity Sign

 +  −
so  Left of V, real object Right of V, virtual object

si Left of V, real image Right of V, virtual image

ƒ Concave mirror Convex mirror

R C right of V, convex C left of V, concave

yo  Above axis, erect object Below axis, inverted object

yi Above axis, erect image Below axis, inverted image

The properties summarized in Table 5.5 and depicted in  
Fig. 5.65 can easily be verified empirically. If you don’t have a 
spherical mirror at hand, a fairly crude but functional one can be 
made by carefully shaping aluminum foil over a spherical form, 
such as the end of a lightbulb (in that particular case R and 
therefore ƒ will be small). A rather nice qualitative experiment 
involves examining the image of some small object formed by 
a short-focal-length concave mirror. As you move it toward the 
mirror from beyond a distance of 2ƒ = R, the image will gradu-
ally increase, until at so = 2ƒ it will appear inverted and life-
size. Bringing it closer will cause the image to increase even 
more, until it fills the entire mirror with an unrecognizable blur. 
As so  becomes smaller, the now erect, magnified image will 
continue to decrease until the object finally rests on the mirror, 
where the image is again life-size. If you are not moved by  
all of this to jump up and make a mirror, you might try examin-
ing the image formed by a shiny spoon—either side will be  
interesting.
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Location Type Location Orientation Relative Size
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Convex

Object Image

Location Type Location Orientation Relative Size
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  so 7 0 si 0
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Fig. 5.65 can easily be verified empirically. If you don’t have a 
spherical mirror at hand, a fairly crude but functional one can be 
made by carefully shaping aluminum foil over a spherical form, 
such as the end of a lightbulb (in that particular case R and 
therefore ƒ will be small). A rather nice qualitative experiment 
involves examining the image of some small object formed by 
a short-focal-length concave mirror. As you move it toward the 
mirror from beyond a distance of 2ƒ = R, the image will gradu-
ally increase, until at so = 2ƒ it will appear inverted and life-
size. Bringing it closer will cause the image to increase even 
more, until it fills the entire mirror with an unrecognizable blur. 
As so  becomes smaller, the now erect, magnified image will 
continue to decrease until the object finally rests on the mirror, 
where the image is again life-size. If you are not moved by  
all of this to jump up and make a mirror, you might try examin-
ing the image formed by a shiny spoon—either side will be  
interesting.
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