
Light Touch 

Looking into Mirrors 

Al though we look into mirrors every 
day, there are many interesting as
pects about mirrors that might seem 
surprising to both youngsters and 
adults. Here we w i l l investigate the 
answers to three interesting questions: 
When you look at yourself in a mirror, 
where are you really looking? H o w 
much of yourself can you see in a 
mirror, and does the amount depend 
on how far away you are? Does a 
mirror really left-right reverse letters 
placed i n front of it? 

To carry out the investigations, 
you w i l l need: 
• a partner w i th w h o m to work; 
• a mirror between 6-12 in . tal l (a 12-
in. square mirror tile wou ld be great); 
• a ruler; 
• masking tape; 
• a smal l piece of acetate (plastic for 
making overhead transparencies); 
• a marker for wr i t ing on acetate; and 
• three pencils or pens 

W H E N Y O U L O O K A T Y O U R S E L F 

IN A MIRROR, W H E R E A R E Y O U 

R E A L L Y L O O K I N G ? 

The lens in our eye is flexible; it can 
change its shape so that we can clearly 
see both nearby and distant objects. 
The lens thickens in the center when 
we v iew nearby objects and becomes 
thinner in the center when we v iew 
more distant objects. Because there is 
a l imit to how thick the lens can be
come, there is a corresponding l imit to 
how near an object can be to your eye 
and st i l l be seen clearly. This closest 
distance is called your near point dis
tance. If an object is closer to your eye 
than your near point distance, then it 
w i l l appear to be blurry. 

Use this page to estimate your 
own near point distance. Choose a 

word on wh ich to 
keep your eyes fo
cused. (If you wear 
glasses, keep them 
on.) Stare at the w o r d 
and s lowly br ing the 
page closer to you 
unt i l you reach the 
posit ion where the 
letters of the word 
are no longer sharp 
and clear. If you 
move the page back a 
t iny bit unt i l the 
letters are just barely 
in focus, the letters 
w i l l be at your near 
point. Have your 
partner use the ruler 
to measure the dis
tance between your 
eye and the page. 
(You can do this for 
each eye separately.) 
For most people w i th 
normal or eyeglass-
corrected v is ion, the 
near point distance is 
between 15 and 30 cm 
(about 6-8 in.) 

N o w pick up the 
mirror, ho ld it at your 
near point distance 
away f rom your face, 
and s lowly br ing it 
closer and closer to 
you. Instead of your 
image becoming 
blurry right away, 
notice that you can 
br ing the mirror half 
the distance to your 
face before your im
age starts to become 
blurry. Y o u can clearly see your image 
even though the mirror is closer to 
your eyes than your near point dis
tance. This means that when you look 
in a mirror at your image, your eyes 
(actually your eye-brain system) are 
not look ing at the mirror surface. 
Instead, they are look ing at your im
age as if it was on the other side of the 
mirror surface, the same distance 
behind the mirror as you are i n front. 

This seems strange, but that is how 
your brain is interpreting your mirror 
image. Figure 1 illustrates the idea. 

HOW MUCH OF YOURSELF CAN 
YOU SEE IN A MIRROR? 
Use some of the masking tape to tape 
the mirror flat against a wall so that 
the top of the mirror is at your eye 
level. Tear off two additional small 
pieces of masking tape. Have a part-
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FIGURE 1. LIGHT TRAVELS FROM CHIN TO MIRROR. 
REFLECTS OFF THE MIRROR. AND ENTERS THE EYE. AS IF 
COMING FROM THE IMAGE OF THE CHIN. THE IMAGE OF 
THE CHIN APPEARS TO BE THE SAME DISTANCE ON THE 
OTHER SIDE OF THE MIRROR AS THE ACTUAL CHIN IS IN 
FRONT. 

FIGURE 2. NO MATTER HOW FAR AWAY YOU STAND FROM 
THE MIRROR. YOU STILL SEE THE SAME AMOUNT. 
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ner read the fo l lowing instructions to 
you as you try them. 

Stand about one meter (just over 
a yard) in front of the mirror. Arrange 
it so there is no furniture between you 
and the mirror, nor for several steps 
behind you. Put one piece of tape on 
the part of your face that you can see 
in the very top part of the mirror. Do 
the same for the part of your body 
that you can see in the very bottom 
part of the mirror. N o w , without mov
ing yet, consider the fo l lowing ques
tion: If you were to move back several 
steps, wou ld you be able to see more 
of yourself in the mirror, less of your
self, or the same amount of yourself as 
you see now? Tel l your partner what 
you think. 

N o w try it. A s you move back, 
carefully note that you sti l l see the 
same amount of yourself i n the mir
ror! This is a real surprise for most of 
us. (Most people tend to say that if 
they move back, they w i l l see more of 
themselves.) The two diagrams in 
Figure 2 show (from a side v iew per
spective) how much of yourself you 
can see, both when closer to and fur
ther f rom the mirror. The diagrams 
show that you sti l l see the same 
amount of yourself. The distance from 
the mirror does not seem to matter! It 
turns out that the size of the mirror 
makes al l the difference. If you want 
to see more of yourself, you need a 
taller mirror.* 

D O E S A M I R R O R R E A L L Y L E F T -

R I G H T R E V E R S E L E T T E R S 

P L A C E D I N F R O N T O F I T ? 

H o l d this page in front of the mirror 
and try reading it. It w i l l probably be 
quite a challenge because the letters in 
the words appear to be reversed left-
to-right. This is a common experience, 
but an interesting question is what is 
really responsible for this left-to-right 
reversal. Is it the mirror? 

To explore this question, you w i l l 
need the piece of acetate and the ac
etate marker. O n the acetate, pr int the 
word MIRROR i n b ig letters. H o l d 
the acetate just a couple of centimeters 
(less than an inch) in front of the mir

ror, but w i th the w o r d MIRROR 
facing you. Notice that in this case the 
mirror reflection of the w o r d looks 
just l ike the word itself; it is not re
versed left-to-right. N o w turn the 
acetate around to the other side and 
face it to the mirror. Not ice that both 
the w o r d on the acetate and its mirror 
image are now reversed left-to-right! 

What this little experiment should 
suggest is that the mirror does not 
reverse the lettering left-to-right. In
stead, you do the reversing when you 
turn the lettering around to face the 
mirror! 

N o w ho ld your right hand up in 
front of the mirror. Notice that the 
mirror image of the right hand looks 
l ike a left hand. The mirror apparently 
exchanges handedness—left for right. 
But how does it do this if the mirror 
does not reverse objects left for right? 
To understand how this happens, we 
have to explore what the mirror really 
does. Stand the mirror upright on a 
table. Tape three pencils together so 
they form a corner l ike the corner of a 
room (see Fig. 3.) Lay this arrange
ment in front of the mirror so that one 
penci l points directly toward the mir
ror, one penci l points up , and the 
other points to the right, as shown in 
the figure. Look at the mirror image of 
the arrangement and think about how 
the mirror image of each penci l com
pares to the actual penci l . 

Notice that the mirror image of 

the upward point ing penci l is also 
upward point ing, and the image of the 
penci l point ing to the right is also 
point ing to the right. However , the 
image of the penci l point ing toward 
the mirror (and away f rom you) is 
point ing in the reverse direction (to
ward you). The mirror has reversed 
the penci l front-to-back! This turns out 
to be a general property of a mirror: it 
reverses front-to-back any object 
placed in front of it. 

So what does this have to do wi th 
making a right hand appear l ike a left 
hand in a mirror? Everything! To see 
why , extend the fingers of your right 
hand so they point straight upward. 
N o w imagine that the front of each 
finger (the fleshy part) moves to its 
back, and the back (the nai l part) 
moves to the front. If this were to 
happen to each finger, your right 
hand wou ld be transformed into a left 
hand. (A similar thing wou ld happen 
if you took a right-handed glove and 
turned it inside-out: It wou ld be trans
formed into a left-handed glove.) But 
this is precisely what the mirror does 
when you hold your right hand in 
front of it—it reverses a l l parts of your 
right hand front-to-back, and makes it 
look l ike a left hand! 

To read more about the questions 
raised above, see the article "Some 
Reflections on Plane Mi r rors and 
Images," by Igal Ga l i l i , Fred G o l d 
berg, and Sharon Bendal l , wh ich ap
peared in the October 1991 issue of 
The Physics Teacher. 

* This assumes that you are standing 
upright in fron of the mirror. In that 
case, the amount of yourself that you 
can see is twice the size of the mirror. 
•However, if you lean forward or back
ward or crouch over, or if the mirror is 
ti lted, then you can see more of your
self. (In fact, by ho ld ing the mirror in 
front of you and above your head, and 
ti l t ing it, y o u can probably see your 
entire self in the mirror.) 

FIGURE 3. THIS ARRANGEMENT OF 
PENCILS WILL SHOW YOU THAT A 
MIRROR REVERSES OBJECTS FRONT-
TO-BACK, NOT LEFT-TO-RIGHT. 
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