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1. What is density?

2. How do you
measure density?

UL hé.many kinds of matter you
intelcontact with every day.

m In solids, we have huge differences.

m A block of'steel and a block of aluminum
may be the same size, but one has a lot
more mass than the other.

/ Mass (kg or g)

 Density _, D -
(g/mL or g/cm3) V
~

Volume (mL or cm3)

atter you place into a defined volume,
the denser it becomes.

m For example, New York City is DENSELY populated
because there are a lot of people in a small area.

m 20 people in an elevator is DENSER than
2 people in an elevator.

fVolume &Density:
e no Wop of the page

cubic centimeter or: grams/ cm?
m Aluminum has a lower density; 2.7 grams/ cm®.
m Liquids & gases are matter & have density too.

m If each box has the same volume, and
each ball has the same mass, which box
would weigh more? Why?




Which weighs more? | ad and Feathers
% ' —

f Iead or 100 pounds of feathers? e
— . ﬁg 100 pounds of feathers may take up
- room than 100 pounds of lead,

they 2* | weigh 100 pounds.

m The steel is heavier for its size, due to the fact
that it is denser!!!.

= Thus, a material such as feathers takes up
much more room (volume) than a denser
material such as steel, for the same mass or
weight.

Densities of Common Substances

Substance Density (glcm’)

. SoI that are s strong, such as ey 50

ave high density. [E=
. H|gh denS| eans there are -

many S per cubic centimeter. Rkl

|
\

Seawater [ 103
l

-
‘
] Qi is a property of materials -
hape or quantity. 34
[ For examp eI nail and a
steel cu e different amounts of matter
and therefore different masses.

270

185

1.03

- Soft materials typically have vater
lower density. L

Gasoline 073

- Solids with low density, such as ok 02
cork or foam, are often used as
cushioning material.

1.00
092

m They also have different volumes.

m However, if you calculate density by dividing mass by
volume, the result is the same for both the nail and the
cube.

- Low density means there are relatively
large spaces between atoms.

ﬂlfmoes'density vary’

BEThe density of a material depends on
two things:
‘- the individual mass of each atom
or molecule

. W Paraffin wax is mostly
o,o,oo!oog - carbon, but the density of

R paraffin is only 870 kg/m3.

® The density of paraffin is low
because the carbon atoms
are mixed with hydrogen
atoms in long molecules that
take up a lot of space.

« on how tightly the atoms are
packed

A diamond is made of carbon atoms

and has a density of 3,500 kg/m3.

The carbon atoms in diamonds are

closely packed.




- mmlg Yensity Prohlems

W Herelarer3density problems you are going to do with
th Follow the video as we do them

1.A student:deétermines the density of manganese to be
5.54 g/cme:lf a sample had a mass of 3.43g what was
the volume?

2. A cube 5.7cm on a side has a mass of 630 g. Find the
Density!

3. The density of a gas is 0.0043 g/cm?.

Find the mass of 280 cm? of this gas.

- "vﬂlcylating Density

/ Mass (kg or @)

Density — __, - —

(g/mL or g/cm3) V
~

Volume (mL or cm3)
m There are several different ways to find the
density of aniobjects.
m |t depends on the shape of the object.

Use ler

Measure the height & diameter

Divide the diameter in half to find the radius
Units: cm3, m3, km3

Use this equation:

olume of a afinder = 3% x radus? x height
V = mr2h

Units: g/lcm?®

Use a ruler
Measure all 3 sides: length, width, height
Units: em3, m3, km3

Use this equation: olume = length x width x height

Units: g/lcm2

ment method
= Filla graduated cylinder with water.

= Drop the object in without splashing
water.

= Calculate the change in volume!
Units: mL, L

Units: g/mL




alll Buoyancy!
yur lecture notes.

hat is the relationship
between
density & buoyancy?

The largest ship in the world is the
Jahre Viking, an oil-carrying tanker.
This super-sized ship is 1,504 feet
long and 264 feet wide, longer than 5
football fields laid end-to-end.

If the Empire State building was laid
on its side, the Jahre Viking would be
longer by 253 feet!

Crew members use bicycles to get
from place to place on the ship.

The Jahre Viking is largely
constructed of steel, so how can a
big, heavy ship like this actually
float?

Reglﬁar soda will:

Write down 2 similarities
between these two cans.

Write down 2 differences.
Predict what happens when |
place a can of regular coke and
a can of diet coke into regular
tap water.




BN does is sink or float e .
RS> Sink or floa e Willut foat or sink?

.
da contains 39 grams of sugar.
- Diet coke contains 100 mg of Nutra-sweet.

- More "stuff" (matter) is crammed into the same amount of
space, or VOLUME, and that increases the MASS.

« The relationship of Mass to Volume is Density.

e

Gravity

)wn, water exerts an
ce on the ice.
This upward force is called
buoyancy.
All objects submersed a fluid,
whether it be a liquid or gas,
experience this buoyant force.

Buoyant Force

xperiment

= A marble sinks because
its weight is more than
the buoyant force.




: l_r‘ain."np;.Buoyam:y

BUOYANCY

Jlas themember!
»

i e V1 Find The density of a substance with a mass of
i D=m/v (mass / volume) 5 Rircheatfs m:
- . 2'.'Supp olfhave a lead ball with a mass of

os
You can'also rearrange the formulas as: 454q. Wﬁis its volume? (density of lead is:

mMass:m=D xV 11.35 g/cm3
= Volume: V = m/D - 3. What is the mass of a 15mL sample of
mercury? (density of mercury is: 13.55 g/cm3)

+ 4. A block of pine wood has a mass of 120g and a
volume of 300 cm3. What is the density of wood?

Answers
‘ —

Which equals: 0.12 kg/ m3
"
= 2. Volu /D
=4549/11.35g/cm® =40 cm®

m 3. Mass:M=DxV
M=1355g/mLx15mL =203¢g

= 4.D= M/V
= 120g / 300 cm? = 0.4 g/cmd




