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This activity is about the heights and widths of paragraphs. All of the paragraphs have the same text and the 
same font size, but they have different widths. 

What to Do
The central question: How will height be related to width? 

 ˮ Predict: What do you think the relationship will look like? Actually sketch your prediction for the graph! 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ˮ Measure the paragraphs with a ruler and record measurements of height and width. 
 
 
 
 
 
 
 
 
 
 

 ˮ Plot height against width. (Which one belongs on the vertical axis?)

 ˮ Find and explain a mathematical function that fits the points. Be sure you can explain the meaning of 
any parameter. 
 

 ˮ Be sure you can explain why the form of your function makes sense.

11. Paragraphs (Same Font Size)



30

EGADs: Enriching Geometry and Algebra through Data DRAFT • eeps media © 2012

Paragraphs (Same Font Size)

Each paragraph has the same text and 
font, but a different width. 

Measure these paragraphs to gather 
data. Measure height and width. Plot 
the data and find a function that fits as 
well as possible.

Yonder, by ever-brimming 
goblet’s rim, the warm 

waves blush like wine. The 
gold brow plumbs the blue. 
The diver sun—slow dived 
from noon—goes down; my 
soul mounts up! she wearies 
with her endless hill. Is, then, 
the crown too heavy that 
I wear? this Iron Crown of 
Lombardy. Yet is it bright with 
many a gem; I the wearer, 
see not its far flashings; but 
darkly feel that I wear that, 
that dazzlingly confounds. 
’Tis iron—that I know—not 
gold. ’Tis split, too—that I 
feel; the jagged edge galls me 
so, my brain seems to beat 
against the solid metal; aye, 
steel skull, mine; the sort that 
needs no helmet in the most 
brain-battering fight!

Yonder, by 
ever-

brimming 
goblet’s rim, 
the warm waves 
blush like wine. 
The gold brow 
plumbs the 
blue. The diver 
sun—slow 
dived from 
noon—goes 
down; my soul 
mounts up! she 
wearies with 
her endless 
hill. Is, then, 
the crown too 
heavy that 
I wear? this 
Iron Crown of 
Lombardy. Yet 
is it bright with 
many a gem; 
I the wearer, 
see not its far 
flashings; but 
darkly feel that 
I wear that, 
that dazzlingly 
confounds. 
’Tis iron—that 
I know—not 
gold. ’Tis split, 
too—that I feel; 
the jagged edge 
galls me so, my 
brain seems to 
beat against 
the solid metal; 
aye, steel skull, 
mine; the sort 
that needs no 
helmet in the 
most brain-
battering fight!

Yonder, by ever-brimming goblet’s rim, the warm waves blush like wine. The gold brow plumbs the blue. The diver sun—
slow dived from noon—goes down; my soul mounts up! she wearies with her endless hill. Is, then, the crown too heavy 

that I wear? this Iron Crown of Lombardy. Yet is it bright with many a gem; I the wearer, see not its far flashings; but darkly 
feel that I wear that, that dazzlingly confounds. ’Tis iron—that I know—not gold. ’Tis split, too—that I feel; the jagged 
edge galls me so, my brain seems to beat against the solid metal; aye, steel skull, mine; the sort that needs no helmet in the 
most brain-battering fight!

Yonder, by 
ever-brimming 

goblet’s rim, the 
warm waves blush 
like wine. The gold 
brow plumbs the 
blue. The diver 
sun—slow dived 
from noon—goes 
down; my soul 
mounts up! she 
wearies with her 
endless hill. Is, 
then, the crown too 
heavy that I wear? 
this Iron Crown 
of Lombardy. Yet 
is it bright with 
many a gem; I the 
wearer, see not its 
far flashings; but 
darkly feel that I 
wear that, that daz-
zlingly confounds. 
’Tis iron—that I 
know—not gold. 
’Tis split, too—that 
I feel; the jagged 
edge galls me so, my 
brain seems to beat 
against the solid 
metal; aye, steel 
skull, mine; the 
sort that needs no 
helmet in the most 
brain-battering 
fight!

Yonder, by ever-brimming goblet’s rim, the warm waves blush like wine. The gold brow plumbs the 
blue. The diver sun—slow dived from noon—goes down; my soul mounts up! she wearies with her 

endless hill. Is, then, the crown too heavy that I wear? this Iron Crown of Lombardy. Yet is it bright 
with many a gem; I the wearer, see not its far flashings; but darkly feel that I wear that, that dazzlingly 
confounds. ’Tis iron—that I know—not gold. ’Tis split, too—that I feel; the jagged edge galls me so, my 
brain seems to beat against the solid metal; aye, steel skull, mine; the sort that needs no helmet in the 
most brain-battering fight!

Yonder, by ever-brimming goblet’s rim, the warm waves blush like wine. The 
gold brow plumbs the blue. The diver sun—slow dived from noon—goes 

down; my soul mounts up! she wearies with her endless hill. Is, then, the crown 
too heavy that I wear? this Iron Crown of Lombardy. Yet is it bright with many a 
gem; I the wearer, see not its far flashings; but darkly feel that I wear that, that 
dazzlingly confounds. ’Tis iron—that I know—not gold. ’Tis split, too—that I 
feel; the jagged edge galls me so, my brain seems to beat against the solid metal; 
aye, steel skull, mine; the sort that needs no helmet in the most brain-battering 
fight!

Yonder, by ever-brimming goblet’s rim, the 
warm waves blush like wine. The gold brow 

plumbs the blue. The diver sun—slow dived 
from noon—goes down; my soul mounts up! 
she wearies with her endless hill. Is, then, the 
crown too heavy that I wear? this Iron Crown 
of Lombardy. Yet is it bright with many a gem; I 
the wearer, see not its far flashings; but darkly 
feel that I wear that, that dazzlingly confounds. 
’Tis iron—that I know—not gold. ’Tis split, 
too—that I feel; the jagged edge galls me so, my 
brain seems to beat against the solid metal; aye, 
steel skull, mine; the sort that needs no helmet 
in the most brain-battering fight!
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which is precisely the form that fits the data pretty 
well. The slider K in the illustration has a meaning: 
it’s the area.

Understanding though Scissors
Cool demo: Cut out each of the paragraphs so they’re 
rectangles. Now superimpose them so that their 
lower-left corners are in the same place. Now look at 
the upper-right corners: they’re the graph!

Units
If you put units on your measurements, you’ll get 
a #units incompatible# error for your function 
(though it will still plot). 

Ask: what units does K need so that you have cm on 
both sides? The answer, cm^2, helps with under-
standing. Put the units right after the slider’s value.

Questions for Discussion
 ˬ What decisions did you have to make about 

measuring the paragraphs?

 ˬ What goes on the vertical axis? Why?

 ˬ How was your prediction different from real-
ity? How was it the same?

Word Wrap
The amount of text in each line varies because of 
word wrap. This introduces some variability in the 
data, which is lovely because we want to give stu-
dents plenty of experiences with models that don’t 
line up perfectly with the points. 

But it also lets advanced students take this to the 
next level. If you make a residual plot of the model, 
you’ll see that the first two points—the tallest para-
graphs—don’t fit the model as well as the rest. If you 
fit the last five, the first two don’t work so well, and if 
you split the difference you see a bowed trend. 

Why? They should figure this out, but I’ll tell you my 
theory: word wrap affects short lines more than long 
ones. And there are ways to characterize that effect, 
with another parameter, that make for a better 
model. I won’t spoil your fun any further.

Paragraphs (Same Font Size)  Instructor Notes

This is a good intro to nonlinear functions. It’s about 
a phenomenon every student has experienced: when 
you squish the margins, the paragraph gets taller. 

Let’s begin with an example of pretty good data, with 
a function plotted. Here, K is about 31:

Materials and Procedure
This activity uses simple materials: paper and rulers.

Explain the situation and show students the para-
graphs. Have them predict what the graph will look 
like before they measure. Then they can enter data 
and find a good function to model it. 

Finally, compare their predictions to what they found 
and, most importantly, have a discussion about the 
form of the function. 

The Form of the Function
Second, it’s not obvious to most students from the 
data that the function has this 1/x form. They will 
often suggest parabolas or exponentials if they’re 
experienced.

But in fact, the form of the function makes sense. 
This hyperbola doesn’t just fit the points: it arises 
naturally from the situation. After all, each para-
graph has the same text. Therefore the letters take up 
the same area. If you ignore the interesting problem 
of the word wrap, each rectangle has the same area. 
And if that’s the case, the height of the rectangle is

height = area
width
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This activity is about the heights and widths of paragraphs. All of the paragraphs have the same text and the 
same width, but they have different font sizes. 

What to Do
How will height be related to fontSize? 

 ˮ Predict: What do you think the relationship will look like? Sketch the graph you think you’ll get as 
accurately as possible: 
 
 
 
 
 
 
 
 

 ˮ Record measurements of height and fontSize. 
 
 
 
 
 
 
 
 
 
 
 
 

 ˮ Plot height against fontSize. (Which one belongs on the vertical axis?)

 ˮ Find and explain a mathematical function that fits the points. Be sure you can explain the meaning of 
any parameter. 
 
 
 

 ˮ Be sure you can explain why the form of your function makes sense.

12. Paragraphs (Different Font Size)
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Paragraphs (Different Font Size)

Each paragraph has the same text and width, but a different font size. 

Measure the heights of these paragraphs to gather data. The font size appears at the end of each 
paragraph. Plot height against dont size, and find a function that fits as well as possible.

Yonder, by ever-brimming goblet’s 
rim, the warm waves blush like 

wine. The gold brow plumbs the blue. 
The diver sun—slow dived from 
noon—goes down; my soul mounts up! 
she wearies with her endless hill. Is, 
then, the crown too heavy that I wear? 
this Iron Crown of Lombardy. Yet is it 
bright with many a gem; I the wearer, 
see not its far flashings; but darkly 
feel that I wear that, that dazzlingly 
confounds. ’Tis iron—that I know—
not gold. ’Tis split, too—that I feel; the 
jagged edge galls me so, my brain seems 
to beat against the solid metal; aye, 
steel skull, mine; the sort that needs 
no helmet in the most brain-battering 
fight! (9 point)

Yonder, by ever-brimming 
goblet’s rim, the warm 

waves blush like wine. The 
gold brow plumbs the blue. 
The diver sun—slow dived 
from noon—goes down; 
my soul mounts up! she 
wearies with her endless 
hill. Is, then, the crown too 
heavy that I wear? this Iron 
Crown of Lombardy. Yet is 
it bright with many a gem; 
I the wearer, see not its far 
flashings; but darkly feel that 
I wear that, that dazzlingly 
confounds. ’Tis iron—that I 
know—not gold. ’Tis split, 
too—that I feel; the jagged 
edge galls me so, my brain 
seems to beat against the 
solid metal; aye, steel skull, 
mine; the sort that needs no 
helmet in the most brain-
battering fight! (12 point)

Yonder, by ever-
brimming goblet’s 

rim, the warm waves 
blush like wine. The gold 
brow plumbs the blue. 
The diver sun—slow 
dived from noon—goes 
down; my soul mounts 
up! she wearies with her 
endless hill. Is, then, the 
crown too heavy that I 
wear? this Iron Crown of 
Lombardy. Yet is it bright 
with many a gem; I the 
wearer, see not its far 
flashings; but darkly feel 
that I wear that, that daz-
zlingly confounds. ’Tis 
iron—that I know—not 
gold. ’Tis split, too—that 
I feel; the jagged edge 
galls me so, my brain 
seems to beat against 
the solid metal; aye, steel 
skull, mine; the sort that 
needs no helmet in the 
most brain-battering 
fight!  
 
(14 point)

Yonder, by ever-brimming goblet’s rim, 
the warm waves blush like wine. The gold 

brow plumbs the blue. The diver sun—slow 
dived from noon—goes down; my soul 
mounts up! she wearies with her endless hill. 
Is, then, the crown too heavy that I wear? 
this Iron Crown of Lombardy. Yet is it bright 
with many a gem; I the wearer, see not its 
far flashings; but darkly feel that I wear that, 
that dazzlingly confounds. ’Tis iron—that I 
know—not gold. ’Tis split, too—that I feel; 
the jagged edge galls me so, my brain seems 
to beat against the solid metal; aye, steel 
skull, mine; the sort that needs no helmet in 
the most brain-battering fight! (8 point)

Yonder, by ever-brimming goblet’s rim, the 
warm waves blush like wine. The gold brow 

plumbs the blue. The diver sun—slow dived from 
noon—goes down; my soul mounts up! she wearies 
with her endless hill. Is, then, the crown too heavy 
that I wear? this Iron Crown of Lombardy. Yet is it 
bright with many a gem; I the wearer, see not its 
far flashings; but darkly feel that I wear that, that 
dazzlingly confounds. ’Tis iron—that I know—not 
gold. ’Tis split, too—that I feel; the jagged edge 
galls me so, my brain seems to beat against the 
solid metal; aye, steel skull, mine; the sort that 
needs no helmet in the most brain-battering fight! 
 
(7 point)

Yonder, by ever-brimming goblet’s rim, the warm waves 
blush like wine. The gold brow plumbs the blue. The 

diver sun—slow dived from noon—goes down; my soul 
mounts up! she wearies with her endless hill. Is, then, the 
crown too heavy that I wear? this Iron Crown of Lombardy. 
Yet is it bright with many a gem; I the wearer, see not its far 
flashings; but darkly feel that I wear that, that dazzlingly 
confounds. ’Tis iron—that I know—not gold. ’Tis split, 
too—that I feel; the jagged edge galls me so, my brain 
seems to beat against the solid metal; aye, steel skull, mine; 
the sort that needs no helmet in the most brain-battering 
fight! (6 point)

Yonder, by ever-brimming goblet’s rim, the warm waves blush 
like wine. The gold brow plumbs the blue. The diver sun—slow 

dived from noon—goes down; my soul mounts up! she wearies with 
her endless hill. Is, then, the crown too heavy that I wear? this Iron 
Crown of Lombardy. Yet is it bright with many a gem; I the wearer, see 
not its far flashings; but darkly feel that I wear that, that dazzlingly 
confounds. ’Tis iron—that I know—not gold. ’Tis split, too—that I feel; 
the jagged edge galls me so, my brain seems to beat against the solid 
metal; aye, steel skull, mine; the sort that needs no helmet in the most 
brain-battering fight! (5 point)
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Sample Data and Model
Here is an example of pretty good data and a pretty 
good model. Heights are in centimeters. The value of 
K is 0.082.

Questions for Discussion
 ˬ How was your prediction different from real-

ity? How was it the same?

 ˬ In our analysis, we forgot all about width. But 
isn’t area still height times width? Where does 
width fit in here?

 ˬ Explain clearly why it makes sense for this 
model to be quadratic.

 ˬ What does the parameter mean here? (This is 
not at all clear! Units analysis will help some.)

Extension
You can turn these font-size problems into mini-proj-
ects. Here’s one idea: suppose you do these activities 
in different fonts. You’ll get different values for the 
parameters. What do the different values mean?

Paragraphs (Different Font Size) Instructor Notes

This is a good follow-up activity to “11. Paragraphs 
(Same Font Size)” on page 29. It works exactly the 
same way except that we’re looking at paragraphs of 
the same width but different font sizes. 

Can we apply the reasoning from that activity here? 
Can we think first and then choose a functional 
form? Here is some reasoning we hope students can 
make on their own:

Last time, we reasoned that the area was 
the same for every paragraph. But that’s not 
the case here, because the font size changes. 
14-point characters are bigger than 7-point 
characters, so the 14-point paragraph will have 
a greater area. 

How much greater? A 14-point “M” is twice as 
high as a 7-point “M.” So should the 14-point 
paragraph be twice as tall? But look! It’s taller 
than that. 

That’s because that M is twice as tall—and 
twice as wide. Which means that the characters 
in the 14 take up four times the area as the 
ones in the 7. 

So when you double the font, you quadruple 
the area. And that quadruples the height 
here. So the height should be like the font size 
squared. 

This is much more sophisticated than the same-font-
size activity, even though the function will be more 
familiar to most students. It’s good reasoning experi-
ence; we want students to develop the “goes-like” 
intuition that will help them generalize the specific 
example of 7- and 14-point text to the quadratic 
function.

Many students will not fully get the reasoning even if 
they successfully guessed the quadratic form. That’s 
OK. This is a step along the way. 


