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TO P I CtUtor 1 (Density & Archimedes)

This lesson is appropriate for grades 7-12. Parts of the lesson may be appropriate for grades 5-6.
Science as inquiry, mathematical measurement, and data analysis.

1. To explain how to perform density determination.
2. To explain Archimedes’ Principle and the measurement of mass and volume of irregularly shaped samples.
3. To expose students to common measuring instruments used in the lab.

One class period.

This lesson is designed to easily and quickly integrate into existing curriculum. It comes complete with a high-interest
reading passage, standards correlations, vocabulary lists, plus extensions and assessment tools with answer keys. This
TOPIC! " js appropriate for remedial, review, reinforcement, or extension purposes.

SCIENCE CONTENT STANDARD A — SCIENCE AS INQUIRY

» Develop descriptions, explanations, predictions, and models using evidence and explanations. (grades 5-8)
» Formulate scientiyc explanations and models using logic and evidence. (grades 9-12)
e Using mathematics in scientiyc inquiry. (grades 5-8 and 9-12)

SCIENCE CONTENT STANDARD G — HISTORY AND NATURE OF SCIENCE

» Science as a human endeavor. (grades 5-8 and 9-12)

» Nature of science — scientists formulate and test their explanations using observation, experiments, and theoretical and
mathematical models. (grades 5-8)

» History of science (grades 5-8) and historical perspectives. (grades 9-12)

MATH CONTENT STRAND 2 — DATA ANALYSIS, PROBABILITY AND DISCRETE MATHEMATICS

» Concept 1 — Understand and apply data collection, organization and representation to analyze and sort data. (grades
5-12)

MATH CONTENT STRAND 4 - GEOMETRY AND MEASUREMENT

» Concept 4 — Understand and apply appropriate units of measure, measurement techniques, and formulas to determine
measurements. (grades 5-12)
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TO P I CtUtor 1 (Density & Archimedes)

ARCHIMEDES’ PRINCIPLE

An object that is immersed in a liquid will be buoyed up by a force equal to the
mass of the displaced puid.

BUOY

To poat or to rise in a liquid or in air.

DENSITY

A characteristic property of matter that is equal to mass per unit volume
(mass/volume.)

DISPLACEMENT

When one object/substance takes the place of another object/substance.

GRAM A fundamental unit of mass used in the metric system
(equal to the weight of one cubic centimeter of distilled water at 4°C.)
IMMERSE To place into and cover completely with a liquid.
LITER A fundamental unit of capacity/volume used in the metric system
(equal to the volume of one kilogram of distilled water at 4°C.)
MASS A measurement of the amount of matter (or more precisely, the sample’s weight
divided by acceleration due to gravity.)
MILLIGRAM A fundamental unit of mass used in the metric system
(equal to one thousandth of a gram.)
MILLILITER A fundamental unit of capacity/volume used in the metric system

(equal to one thousandth of a liter.)

RELATIVE DENSITY

The mass per unit of volume of an object compared to the mass per unit of
volume of a liquid. If the object is less dense than the liquid, the object will poat
or rise. If it is more dense than the liquid, it will drop or sink.

SPECIFIC GRAVITY

The ratio of the density of an object/substance to the density of water.

VOLUME

The amount of space occupied by three dimensions (that is, cubic contents.)

What You Need:

» Two steel cylinders, each about 1.5cm in diameter and 3.0cm long

e Cup, water, and weighing boat

» Balance with weigh-below hook (Adam TBB 2610S triple beam or Adam ACBplus 3000 electronic balance)

Procedure:

1. Fill a plastic cup completely to the rim with water.

2. Place the ylled cup onto the balance. Record the total mass of the water and the cup.

3. Suspend both cylinders from the weigh-below hook, and determine their total mass using a balance. (We got 138g.)

4. Place the weighing boat under the cup and lower the cylinders into the cup until they are completely submerged.
Displaced water from the graduated cylinder will spill over into the weighing boat. Again measure the “apparent mass”
of the cylinders while they are submerged. (We got 100g.)

5. Carefully remove the cylinders from the cup. Measure the total mass of the cup and the remaining water in the cup.

(We got 38g.)

6. Detemine the mass of the water displaced from the cup. (1389 -100g = 38g) Eureka! Archimedes’ Principle works!

38g = 38mL H?O
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