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E G U I DE A012

The Movie:

Watch as a new model of sunglasses goes from design
sketch to finished product. Featured: Mark Flanagan,
designer, Bausch & Lomb. (Movie length: 2:08)

Background:

In order to compete in a crowded marketplace, a new style of sunglasses must combine high fashion with
good fit, strong construction with light materials, protection of the eye with an eye on the bottom line. The
designer of such a product needs to be 50% artist, 50% engineer, and 100% savvy businessperson.

Curriculum Connections:

1/8 of those people

Fractions n Fractions n
Suppose that 1/3 of the Measure several of the dimensions of a pair of sunglasses in inches and fractions of an
population of a given inch (for example, 3-5/16 inches). If you wanted to make a pair of sunglasses that was
city buys sunglasses and exactly 2/3 the size of the pair that you measured, what would its dimensions be?

usually buy a certain

style of sunglasses. Decimals
What fraction of the

total city population Even small changes in the design of a product can make big changes in the
buys that style of sun- amount of material used in manufacturing the product. If a change in design saves
glasses? 0.32 grams of plastic per pair of sunglasses, how much plastic would be saved over

5 years if 25,000 pairs of sunglasses were made every year?

Decimals, Measurement (length)

Suppose that a style of sunglasses designed in the
United States is going to be manufactured in Europe.
The machinists who manufacture the sunglasses in the
United States still use inches and decimal fractions of

inches. Since machinists in Europe use the metric
system, the design dimensions will have to be
changed. Convert each of these measurements to
millimeters.

Part measured

Measurement Measurement
(in inches) (in millimeters)

Lens size and shape | 2.5 inches by 2 inches (rectangular)

Temple-to-ear 7.12 inches

Pupil-to-pupil 2.84 inches




Percents

Suppose one type of
sunglasses transmits 30%
of the visible light that
strikes them. If you wore
two pair of these sun-
glasses, one in front of
the other, what percent
of the light that strikes
the outside pair would
reach your eye?

Percents n
Some designs are more difficult to manufacture than others, which may mean that
there are more rejects from the manufacturing process. (Rejects are products that do
not pass inspection and cannot be sold.) Suppose a company sets a limit of 7% rejects
on manufacturing. If there are 1,243 rejects out of 16,000 sunglasses manufactured,
have they exceeded the limit?

This table shows the results of a survey on product preferences for four different styles
of sunglasses. Forty-one percent of those surveyed chose not to buy any of the styles
shown.

Percents

Suppose these results are applied to a group of 50,000 buyers of sunglasses. Calculate
how many people would buy each style, and then determine which style would be
most profitable.

Style A Style B Style C Style D

Percent of people

who prefer the style 12% 8% 24% 15%

Number of people
out of 50,000 who
would buy the style

Profit on style per

pair sold $10.00 $12.00 $4.00 $8.50

Total profit on style
per 50,000 people

Geometry (polygons, ellipses)

Find the surface area of each proposed lens. If the lenses are to be 1.5 millimeters
thick, what would their volumes be?

45mm

Geometry (circles) n

What is the area of a cir-
cular glass or plastic lens
with a radius of

2.5 centimeters? Assume
that the lens will fit in a

< > wire frame. What length
of wire would be needed
to enclose each lens?
35mm 35mm
55mm 55mm

Geometry, Measurement

Draw a pair of sunglasses. Try using shapes such as ovals, hexagons, and rectangles for
your lenses. When you have a rough design you like, draw the sunglasses accurately,
with the measurements indicated on the drawing. Make a scale drawing showing both
a front and side view. Use colors for the frame and the lenses as you wish.




Measurement, Geometry

Get a pair of sunglasses, and use mathematical language to describe them as completely and as exactly as you
can. The object is to be able to write a description that is complete enough to make it possible for someone else
to draw the sunglasses without having seen them or a picture of them. Thus the description should include
the geometric shapes seen, how they are connected to each other and the measurements of all dimensions

and angles.

Statistics m
Bring in several pairs of sunglasses and show them to
several students, asking each of them to choose a
favorite pair. Keep track of the responses and prepare
a report presenting the results graphically.

How would you decide whether or not to use differ-
ent dimensions for girls’ sunglasses than for boys’
sunglasses for a certain age group?

Statistics

Statistics

Measure the temple-to-ear and pupil-to-pupil distance
for each person in a group. Record your data in a
table. When all the groups have finished, use all the
data collected to find the mean, median, and range
for each of the two measurements.

Combinations

Suppose you designed a “build-your-own” pair of
sunglasses, where the customer is given a choice of
five different lens colors, three different frame mate-
rials, and two different lens shapes. How many differ-
ent styles of sunglasses could be assembled from
these options?

Measurement, Scientific Notation

All electromagnetic radiation, including light, radio
waves, x-rays, and so on, is characterized by its wave-
length. The wavelength of light is extremely short
and is measured in nanometers, where 1 nanometer
= 10 millimeters.

One type of light that sunglasses should block com-
pletely is called “Ultraviolet A”. It has wavelengths in
the range of 320 to 400 nanometers, whereas visible
light has wavelengths in the range of 400 to 700
nanometers.

Convert each of these wavelengths to their equivalent
in millimeters, expressed in standard scientific notation.

Probability

Suppose that you ask 5 teenagers in a certain city
whether or not they like a certain frame style and
three of them say they do. Do you think it would be
safe to say that 60% of the teenagers in the city
would like that style? Why or why not?

Here’s one way to find out: Assume that only 40%

of the teenagers in the city actually like that style.
What is the probability that if you choose 5 of those
teenagers at random, three of them will happen to be
part of that 40% and will say that they like that style?

Algebra (variables)

o All dimensions

o Surface area of lenses

o Weight of the lenses

o Characteristics of the lens material (for
example, its density)

e How much light is transmitted through
the lenses

o Amount of material required to make the
frames for one pair

o Cost of manufacture, per pair

o Price




Algebra (expressions, equations) m
Suppose a manufacturer sells sunglasses to department stores at a price of $10.00 each, and each pair of sunglasses
costs $2.48 to manufacture. If x represents the number of pairs of sunglasses sold in a year, write an expression that
stands for the amount of profit (difference between price and manufacturing cost) per year on those sunglasses.
Now suppose that the company spent $220,000 to design those sunglasses and prepare to manufacture them, and
also that the company has decided to spend $750,000 per year in advertising for those sunglasses. How many pairs
of sunglasses would the company have to sell in the first year in order to recover its initial costs?
Algebra (functions and relations)
Lens thickness % of visible light
This table shows how the thickness of the lens of one kind of (in mm) transmitted
material affects the percent of visible light that is transmitted 1.0 500
by that material. : 2
1.1 45
Identify the variables, and state which is independent and 1.2 41
which is dependent. Then plot these numbers in an x-y coordi- 13 36
nate system. -
1.4 33
Is this a linear function? How do you know? 1.5 30
. . 1.6 27
What transmission percent would you expect for a thickness of
1.9 mm? 0.9 mm? 2.5 mm? 1.7 24
1.8 22
If you enjoyed this Futures Channel Movie, you will probably also like these:
Designing Toy Cars, These toy cars are near-exact replicas, and that requires an understand-
#4013 ing of the concept of scale.
Designing Dolls, Next year’s Barbie dolls are the result of a lot of planning and creative
#4011 work by this year’s designers.
Prototypes, #1014 Eastman Kodak senior industrial designer Carole Bilson explains how
an idea goes from sketch to prototype to product.
Inventing with This inventor uses polygons to build amazing expandable structures.
Polygons, #1007
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