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Lab: ICs All About Density

Background:

Density 1s defined as the amount of matter that occupies a given unit of space: it can also
be thought of as the “compactness” of a substance. Dense materials (such as lead or
gold) are very heavy for their size whereas less dense substances (such as a big bag of
feathers or a filled balloon) are hight for their size

Density is equal to a substance’s mass per unit volume, where mass is the amount of
matter in an aoject “measured in grams) and volume 1s the amount of space that an object
occuptes (measured in milliliters or cubic centimeters). The equation to calculate density is
as follows

Densty = Mass OR D= M (in g/mL or g/lcm?)
Volume \"

Density if an intninsic physical property of matter — that is. it is a property unique to a
specific substance (at a specified temperature) no matter what size the sample. A
substance s density varies with temperature and pressure changes. The benchmark for
companng density is water which, at 4°C, has a density of 1 00 g/mL. Substances that
float in water are less dense than water, while substances that sink are more dense that
water

Table 1:
Shape of Solid Object Volume (in cm?)
Cube or Rectangle V=LxWxH
|

Cylinder ‘ V=nxrixh
)/
/

Sphere i —_— V=4/3xnxr

_— = | e ] e ————

Table 2:
| Densities of Common Substances |
N Substance | Density (g/cm?) It Substance | Density (g/cm?) |
~ Helum |~ 00002 | Sulfur 207 ]
Ar 0001 | Silicon —___ 233 ]
Balsa Wood 011-0.14 Glass _24-28 |
Cork 022-0.26 Aluminum 270
Maple Wood | 065-0.75 Calcium carbonate 293
Ethanol 0789 Rubber . 134
___Mineraloil |  086-0.93 !l _wn | 78 |
Polyethylene plastic 092 Copper 892
Water 1.000 Lead 11.3
|_Polystyrene plastic | 106 Mercury 136
Fool's Gold (FeSz) | 50 Gold 19.3
Procedures:

1. Determine the mass and volume of each of the following seven materials using the
appropriate method as outlined in the background section

Station 1 - Clear Liquid | Station 2 - Clear Liquid Il
Station 3 - White block Station 4 - Foam block
Station 5 - Rubber stopper Station 6 — Glass sphere

Station 7 - Metal cylinder
2. Record the mass and volume of each substance in the Density Data Table. Be sure
to include the appropriate units
3 Calculate the density of each material
4 Determine the identity of the unknown metal cylinder by comparison with the actual
values for density

Pre-lab Questions:

Volume Density "
Jlilt’:rgl M or V Data (x::‘ss) (mL or (g/mL or Idesnc:llz s
cm?) glem?)
Rectangular k =_1 23 cm V= L*WXH (Dx 1068 | {lystycene
Solid =28 1060 v19,93 (03 | 483wl o o
H =345cm i D: 1.67 em? £
Cylindrical h=2345cm Vziie 3
Solid d=112cm 26.729 |, 3.40¢cm D=7.80xim’| Tron
Vol water = 252 mL Va3lYml - |Dr 6Lty .
Irrggltlxéar Vol water + solid = 611¢g as.amlL nAmb F“'j
374mL vz12.2 mL D26.0) §/mL Gl
Mass empty cylinder |me 13.24 - b S3.19
=401g Ho.l ¢TamlL
e Mass cylinder + liquid il - Ethane!
9329 m:53.19 b3 0.790 /mL




Lab Data:

* Q"L D_‘t’f id_,' Class Dodn Set

Post-Lab Questions:

[ 'f— T Volume (mL of DEhsT(y B
Station | Name of Object Mass (g) cmd) (g/mL or
) glem?)
w Cyhnder + lquid =183 13 ‘
1| ClearLiquid| | Cyinder = 122,634 2 618 mL 0.992 g/wmL
Liqud = ".,03 ‘
1 | o T
| Cylinder + liquid = 48.
| 2 | ClearLiquidll Cylinder = 41,04 ¢ 8.8 mL 0,86 9/»«L
[ Lqud=7.61 9
| ! V=L xovzx H
(L= o
’. 3 l White Block 29.6¢ 9 | W= Y19 em 0.5619/cm?
1 \ H= LG4 em
. V6T om? ]
} V=LxWxH
| L= S.IS em
| 4 | FoamBlock 2. 744 LW MY em 0.02 9/,,,3
| |H= YM2em
i ] | V= e\l m;
* | water = 63.0ml
5 | Rubber Stopper lq,l{oa ‘ 2’,:‘:;: ;‘?apj: Nt 1.3 3/——\L
| |
Glass Sphere Water = 61,2 mbL
. Water + glass = 69. Qumal.| I3 3
(Water displacement 22.04 : a.5% ¢ Jemn
method) 5 Glass = 8.7 ml. 2
6
VEPTEI
Glass Sphere -
(Measurement a.04 9 ?= lz':: :: 2.6 L} /M’
method) V= " 18 on?
Metal Cylinder Water = 60-8 ml.
(Water displacement 18.03 9 x::::{::el'a’l‘l“'q-lh 3.0 9 /"“L
method) -
4
V= rrrz;
Metal Cylinder d= l.30¢cm
(Measurement 18.03 9 r= 0,65 cm 2.67 j/l-V\;
method) h= 6.09 cm
V=675 ¢~\;

1

2

Rank the matenals tested in this lab in order from most dense to least dense

Metal Cylv'nhrl 9lass rﬂtenl cvbber 9+-(fer, Weder, nmnineral o1l whitt Lhk,&‘-.-\ Llock.

If the foam block was cut in half, would the density change? Explain
NOI be cause Mv"‘j s an ;fd‘_m& M\o.l pm(qr"-y '*"‘, Joes net
JM on Samrle size,
List the items in this lab that would float on water. How was this determined?
Mineral 01, whitt block foam block
lp Their desiFies are 1655 Hhan He density of wedes 1.0 gfml

Consider the following six materials — water, mercury, mineral oil. cork stopper,
rubber stopper, and a piece of lead. If these materials were added to a graduated
cylinder, in r order would they be found from to b ?

yinder. n e} y

Cork yminern] oil woder roblotr, |ead, mercury

Why is density an important factor to know about a material?

DCI\G:‘H is A("‘l"‘n"‘/ Uﬂ;t\JL 4= -QA&L\ $ub$*“kf\C€ qné can kd(
B0 dedermine the ,dc‘\‘h-}s( of Hre sobstance.

Use the “Table of Densities of Common Substances” to identify Clear Liquids | & Il

% Cleor Liquid T = Wodt~ (Dishlked)

¥(Clear L?tv,'é I = Mineral ot

Observe the metal cylinder tested at Lab Station 7 Using the density you obtained
and observations, identify the metal

Aluminum Metol

From you answer to question 7, which method for determining density did you find
to be more accurate? Explain

Measuenag Volvma with a culer was Bund 40 be amove acovedt
Han Lsing the wader disp\acemment method becavsr the
metral cy).’.\t)tr was o re,y\m’ $W¢¢) blvj(c{*.

Explain how you would find the density of your own body
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