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Bioskills: Determining Mass & Volume

Part I: Surface Area to Volume of Regularly shaped Objects

Total surface area is the area of all sides of a regularly shaped object added fogether. The units in the
Standard International (S.I.) System that we will be using are cm®. Some formulas for the area of
regularly shaped objects are:

Rectangle Area = |(w) example: 2cm(6cm) = 12cm?

Surface area in living organisms, especially aquatic organisms, is important because lots of nutrients and
wastes are transported directly through the skin. Frogs, for example, are able to absorb oxygen
directly through the skin. It helps them to be able to stay underwater for an extended period of ftime
without surfacing for a breath of air (oxygen). Oxygen dissolved in the water is transported directly
through the frog's skin. However, the larger (greater volume) an organism has the less effective the
skin becomes in receiving oxygen (and releasing carbon dioxide). In larger organisms, including people,
lungs are used to take in oxygen and get rid of carbon dioxide. Lungs are constructed a little bit like a
sponge. Surface area is large because of all of the little pores and crevices that make up its structure.
This activity explores the relationship between surface area and volume.

Obtaining Surface Area to Volume Ratio of a Block

1. Measure the length and width of each side of a block and find the surface area by using the formula:
Area = length X width. Record your answer to one decimal place in Table 1 below. The order of the
sides does not matter as long as you measure each side.

2. Calculate the volume of the blocks. Use the formula: Volume = length X width X height and record
your answer to one decimal place in the table below.

3. Calculate the area to volume ratio for each block. Use the formula: Ratio = Area/Volume

Table: Area and Volume of a Block

Block Area | Area Area | Area | Area | Area | Total | Volume Area
1 2 3 4 5 6 | Area | (cm®) | Volume
(cm?) | (em®) | (em®) | (cm?) | (em?) | (cm®) | (cm?) (cm?/cm®)

1

2

3




Questions:
1. The smallest increment on the metric rulers we use in class is the

N

The numbered increments on the metric rulers we use in class is the

3. How many millimeters are there in a centimeter?

4. Distinguish between volume and area.

o

Use your graph fo describe the relationship between surface area and volume.

Part II: Obtaining the Volume and Mass of Irregularly Shaped Objects

Use a graduated cylinder fo obtain the volume of the various objects by displacement. Graduated
cylinders are calibrated in milliliters. A milliliter is often used to measure liquid volume. However, a
milliliter and a cubic centimeter (cc or cm®) are identical. Record the following data in Table 1.

a. Fill the graduated cylinder about half way and record the initial volume (ml).

b. Slowly slide in one of the objects and record the final volume (ml).

c. Subtract the initial volume from the final volume to obtain the volume of the cylinder

(cm®)

d. Use a balance to obtain the mass (g) of each object.

Table 1: Volume and Mass of Irregularly Shaped Objects

Object Initial Volume | Final Volume Object Mass (g)
(ml) (ml) Volume (cm®)
(Ve - Vi)
1
2




Questions:

1. What instrument is used to measure volume?

2. What is the meniscus and how is it used to measure volume?

3. What instrument is used to measure mass?

4. Distinguish between mass and volume?

Part IIT Obtaining the Mass of Water (or other Liquid)

You will obtain the mass of water for all of the volumes listed in Table 2.
a. Obtain the mass of a 100 ml beaker and record in Table 2. This will become the tare mass.
b. Use the graduated cylinder o measure out the required volumes in milliliters.
c. Pore each volume into the 100 ml beaker and obtain the total mass (beaker and water).
d. Subtract the mass of the beaker (tare mass) to obtain the mass of the water and record.

Table 2: Mass of Water

Volume of water Mass of the Mass of water
(ml) Beaker (g) (9)
5
10
25

50




On graph paper create a graph that shows the relationship between the volume of water and its mass.

Study Table 2 and your graph. What do you notice about the relationship of the volume and mass of
water?

Mass of water in grams

Volume of Water in Milliliters



