
Math & Art Problem Set 4 Due Wednesday 2/18

1. Suppose you have a line segment AB. The following problems deal
with cutting this line segment into two pieces by placing a point C
somewhere between A and B.

(a) Where on AB would you put the point C so that the ratio AB
AC

is

2? When C is in this location, what is the value of the ratio AC
BC

?
(Don’t make this harder than it is: experiment by drawing some
examples, and look at them. I’m not looking for a fancy proof or
anything.)

(b) Where on AB would you put the point C so that the ratio AB
AC

is
1? (Again, don’t make this harder than it is!) When C is in this

location, can you find the value of the ratio AC
BC

? If not, why not?

(c) Based on your responses to Exercises 1a and 1b, what are the
smallest and largest possible values for the ratio length of the whole

length of the greater
?

Note that even without calculating the Extreme and Mean ratio,
this gives us a range that we know the Extreme and Mean ratio
falls within.

2. For each of the following, you’ll be drawing a line that is cut in Extreme
and Mean ratio (i.e. the Golden Ratio). Use what we have shown in
class about whole

greater
and greater

lesser
.

(a) Suppose we want to draw a line cut in Extreme and Mean Ratio,
and we want the short segment to be 3 units long. How long
should the long segment be? Draw such a line as carefully as
possible.

(b) Suppose we want to draw a line of length 6 that is cut in Extreme
and Mean ratio. Where should we place the cut? Draw such a
line, as carefully as possible.

Look at the two lines with cuts that you’ve drawn. Do they look the
same or different? (You don’t necessarily have to address this in what
you turn in, I just want you to pay attention to the big picture!)
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3. Suppose we don’t happen to agree with the ancient Greeks about bal-
ance between extremes. So we define our own standard of beauty and
all that, beginning with the ideal way to cut a line. Here’s ours:

A line is said to be cut in the Very Cool Ratio when the
greater segment is to the lesser segment as twice the whole
is to the greater.

(a) Set up the proportion described in the definition of the Very Cool
Ratio.

(b) What is this Very Cool Ratio? (By this I mean, find the number
it equals! )

(c) Suppose we want to draw a line cut in the Very Cool Ratio, and
we want the short segment to be 3 units long. How long should
the long segment be? Draw such a line as carefully as possible.

(d) Suppose we want to draw a line of length 6 that is cut in the Very
Cool ratio. Where should we place the cut? Draw such a line as
carefully as possible.

(e) How do these cuts compare to those you found in the previous
problem?

4. You want to paint a picture on a rectangular canvas, and you want the
ratio of the length of the long side to the length of the short side to be
ϕ, the Golden Ratio – that is, you want the canvas to be in the shape of
a Golden Rectangle. If the short side of your canvas is 2’ wide, exactly
how long should you (try to) make it be?

5. Wikipedia says that Salvador Dali “explicitly used the golden ratio in
his masterpiece, The Sacrament of the Last Supper [shown below]. The
dimensions of the canvas are a golden rectangle. ” This painting is 267
cm wide and 166.7 cm tall.
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(a) Find an acceptance range for the Golden Ratio, assuming the
measurements are each accurate to within 0.5%. (You may assume
that accuracy in measurements within 0.5% translates to accuracy
in the ratio within 1%.)

(b) Based on this margin of error and the resulting acceptance range
found in part (a), do the measurements support this claim?

(c) What do you conclude from this?

Note: You have read, or will read, that pentagons give rise to the
Golden Ratio exactly. Notice that a huge dodecahedron (which is com-
posed of pentagons) is suspended above and behind Jesus. Wikipedia
also says that the edges of it appear in golden ratio to one another.
Check it out if you like!
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