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Problem Solving Strategies

The Model: The Four S’s

The general strategy for problem solving is to use the given information to answer a question following a
logical path. Sometimes, it seems harder than that! However, if we break down the strategy into steps, we can
organize our thoughts and more easily find the path:

1.

Sort — organize the given information so you can clearly see all variables and decide what the question
is asking you to find:

Example: What is the volume in cm® of a room with dimensions 3 m x 4 m x 3.5 m?
Given:3m,4m,3.5m

Find: volume in cm’

Strategize — think about a logical path from the given to the answer. This is the hardest part!
Volume = Iwh
Meters can be converted to cm using the conversion factor 100 cm/1 m

Solve — perform the necessary calculations based on your strategy. A/ways write all units so you keep
track and are less likely to make errors:

100 cm
3m X =300 cm
100 cm
4m X =400 cm
1m
100 cm
3.5m X =350cm

Volume = Iwh = 300 cm(400 ¢cm)(350 cm) = 42,000,000 cm® (we should only have 1 sig fig here, but
I’m showing everything for this example)

Sanity check — does the answer make physical sense?
Centimeters are much smaller than meters, and we multiplied three numbers together that are larger, so
it makes sense that the answer would be very large.

Practice definitely makes perfect with these ideas. Once you perform these steps often enough, you will do them
without even thinking about it! Today, we will practice with a couple of challenging problems by breaking them
down into their parts.



1.

A typical eukaryotic cell has a radius of 55. um. If we assume that the cell is spherical, what is its total
volume in cm®? The volume of a sphere is 4/3nr®, and use 3.14 for pi.
a. Sort—
r=355um
pi=3.14
V of sphere = (4/3)nr’
Vofcell="?

b. Strategize —
um => cm, (4/3)nr’
OR
4/3)nr’, pm* < cm’

c. Solve —

1m 100 cm

— -3
55ymx1x106umx Tm 55X 107° cm or 0.0055 cm

V = (4/3)(3.14)(5.5 x 103 cm)® = 6.966 x 107 cm?® = 7.0 x 107 cm?

This answer has two significant figures because 55 um has two, it is the only measurement, and
we are operating under the multiplication/division rules that constrain the sig figs in the answer to the
lowest number present in the calculations.

OR
V = (4/3)(3.14)(55um)® = 6.966 x 105 pm?

(1m)3 (100 cm)3

x = 6.966 x 1077 cm® = 7.0 x 10~7 cm?
(1x 106 pm)3 = (1m)? an an

6.966 X 105 um? x

d. Sanity check —
Cells are very small, so it makes sense that the volume is very small. When you convert from
microns to centimeters, make sure your answer is a smaller number than the given number. You
are converting from a small unit to a larger unit, so the value will be smaller.



2. Actin is the most abundant protein in cells and is responsible for cell shape, motility, and many other
functions. If we assume that monomeric actin is spherical with a diameter of 3.4 nm, what is the
maximum number of actin molecules that could fit in a typical eukaryotic cell?

a.

Sort —

Actin diameter = 3.4 nm
Number of actin molecules = ?
Assume actin is spherical

Strategize —

To find out how many items are inside of another item, we need to calculate the volume of each
item. Both are spherical, so V = (4/3)nr’. The volume of eukaryotic cell was calculated in the
previous problem, so we have that: 7.0 x 107 cm®. The volume of the actin should also be
calculated in cm® because the volume units must be the same before continuing.

The diameter is given instead of the radius, so divide it by 2 before substituting it for r.

Diameter/2, nm = c¢m, (4/3)nr? for actin, volume of eukaryotic cell/volume of actin molecule

Solve —
3.4 nm/2 = 1.7 nm = radius of actin molecule

1m 100 cm

1.7 X X =1.7x1077
M X 10°nm . 1m 07" cm

Vactin = (4/3)(314)(17 X 10_7 Cn’l)3 = 2957 X 10-20 Cm3

1 actin molecule

7.0 X 10~7 cm® X
M %5057 x 10-29 cm

= =3.403 X 1013 = 3.4 x 103 actin molecules

Sanity Check —

Actin molecules have a much smaller volume than a cell — 13 orders of magnitude (that’s 13
zeros!!). Because they are so much smaller, it makes sense that there would be a lot of them
inside of a cell if the molecules were the only thing in the cell.
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