Activity Sheet Name

Chapter 3, Lesson 2
FindingVolume—The WaterDisplacementMethod  Date

demonstration

Thinkaboutthelongest, middle-sized, and shortestrods your teacher showedyou. All
ofthesesamples havethe samemass, buttheir volumes are different.

1. Predictthe densities of each sample by writinga phrase fromthebox onthe
linenextto each sample.

Leastdense Medium dense Mostdense

2. Explainwhyyouthinkeachrodiseitherthe most, medium, orleastdense.
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3. Theanimation showed you how to find the volume ofa sampleusingthe
water displacementmethod.

Look at the illustrations showing the water level in a graduated cylinder
before andafter asampleissubmerged inwater.Whatdoesthisdifference in

water leveltellyouaboutthe sample?
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How much would the water level rise if you submerged a cube with a volume of
1 cm3inagraduated cylinder filled with 40 mL of water?

4. Whatisthe density ofthe sample described below?
Be sure to write the unitsin g/cm?.

e Waterlevel rose from 60 mLto 85 mL
e Mass=50g
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Activity

Your group willworkwith fiverods each with the same mass, but made of a
different material. Carefully measure the volume of each sample and calculate the
density. Then use density to correctly identify each of the five samples.

Question to investigate
Can you use density to identify all five rods?

Materials for each group
e Set of five differentrods that all have the same mass
e Graduated cylinder, 100 mL
e Water in a cup
e Calculator Hint: the volume of the smallest

rod is between 1.5-2.0 cm?.
Procedure

Volume

1. Pourenoughwaterfromyourcupintothegraduated cylindertoreacha
heightthat will cover the sample. Read and record the volume.

2. Slightlytiltthegraduated cylinder
and carefully place thesample into
the water.

3. Placethegradatedcylinderupright
on the table and look at the level
of the water.Ifthesamplefloats,use
apencil togentlypushthetopofthe
samplejustunderthesurfaceofthe
water. Record thenumber of
milliliters forthisfinal water level.

4. Findthe amountof water displaced by

subtracting the initial levelofthewater from the final level. Thisis the
volume of the rod.

5. Recordthisvolumeinthechartonthe activity sheet.

6. Remove the sample by pouring the water backintoyour cupandtakingthesampleout
of yourgraduated cylinder.
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Density
7. CalculatethedensityusingtheformulaD =m/v.Recordthedensityin(g/cm?3).

8. Tradesamples with other groups until you have measured the volume and
calculated thedensity of all five samples.

Initial Final Volume of the .
Sample 3 Mass Density

water water rods (cm3) 3
level level (8) (g/cm’)
(mL) (mL)

A 15.0

B 15.0

C 15.0

D 15.0

E 15.0

Identify the samples
9. Comparethevaluesfordensityyoucalculatedtothevaluesinthechart.Then
write theletternameforeachsampleinthechart.

Material Approximate density Sample (Letters A-E)
(g/cm’)
Brass 8.8
Aluminum 2.7
PVC 1.4
Nylon 1.2
Polyethylen 0.94

5. Onthefirst page of this activity sheet, you madea prediction about the den-
sity ofa small, medium, and longrod. Based on your calculations for density in
your chart, were your predictions correct? If a short rod and along rod have
the same mass, explain why the shortone willbe more densethanthe longone.
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explain it with atoms & molecules

The difference in density between the small, medium, and large rods can be
explained based on theatomsand moleculesthey are made from. Referto the
chart of atomic size and mass to answer the following question about each

substance.

6. Polyethyleneismadeofcarbonandhydrogenatoms.Polyvinylchlorideisalso
made of carbon and hydrogen atoms, butalso has chlorine atoms.

Lookat thesize and mass of these atoms in the chart to explain why polyvinyl
chlorideismoredensethanpolyethylene.

Polyethylene

Polyvinyl
chloride
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7. Brassismadeofcopperandzincatoms. Theseatomsare pretty heavyfor their
size,but they are also packed together differently than the molecules of the
plastics. How doesthe way these atoms pack together help makethe brass
moredensethantheplastics?

Brass




take itfurther

8. Based ontheAtomicSizeandMass chart,acalcium atomisboth bigger
and heavierthan a sulfuratom. Butapiece of solid sulfurismore densethan a
solid piece of calcium. In fact, sulfurisabout 2 g/cm?, and calcium is about

1.5g/cm3,
CALCIUM SULFUR
40.08 32.07

Based on whatyou know aboutthe size, mass, and arrangement of atoms,
explain why asample of sulfurismore dense than asample of calcium.
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