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We sometimes confuse weight with mass.  When you 
step on a scale at home you are getting your mass.

Weight ­ is the force of gravity exerted on an object.

            ­ Measured in Newtons (N) 

Force ­ is a push or pull.

Gravity ­ is a natural force that causes an object to move toward 
the center of the earth.

The pull of gravity everywhere on an earth' surface is the 
same. It is a downward  force of 9.8 N for every kilogram of 
its mass.

Ex) A bag of sugar has a mass of 2kg
2 kg x 9.8 N  = 19.6 N

           1kg 

BUT weighs 19.6 N

(9.8N/kg)
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You Try

Assume you have a mass of 50 kg.   What would be your weight 
on earth?

50 kg x 9.8 N = 490 N

              1 kg

Density Tower Page 145

Need Oil, water see through jar, wood chip, toothpick, 
paperclip

Supplies soon needed for activity
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Density Formula

Density of a substance can be determined by calculating its 
mass­to­volume ratio. 

Density  =  mass 

                 volume

D  =  m 

         V

Shorthand 

­For liquids density is measured in g/mL  or g/L
                                  
­For solids density is measured in g/cm3  
                                  

Rearranged
V  =  m 

         D

m = Vx D

Density of water is 1.00 g/mL

A substance that had a density of 2.85 g/mL would _____ in water. It is 
______ dense  than water. 
A substance that had a density of 0.82 g/mL would _____ in water. It is 
______ dense than water. 
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Archimedes   

                                    

Archimedes was born in Syracuse, Greece in 287 BC and died in 212 BC. 

Archimedes loved geometry. He explored all kinds of shapes, trying to measure their areas and volumes. 

Archimedes tried to work with very large numbers. The Greeks did not have digit symbols like we do and they had no zero. Numbers were represented with letters. It was difficult to do the math that you do easily.

[image: ]Archimedes invented many items useful to his time. He invented several war machines, and then oversaw and helped with their construction. One of these can be seen to the right. It was known as Archimedes claw. The long ropes would have a claw like attachment on their ends. The operators (it took nearly the entire population of Syracuse to operate the claw) would ‘hook’ onto an incoming ship and then tip it over, wrecking the ship.  When the ships were far from shore, Archimedes would use one of his many types of catapults, to hurl rocks, wood, or other objects at ships.  

He also invented a machine, sometimes known as ‘the death ray’ which harnessed solar power, and could even set ships ablaze. Archimedes created many machines that were well ahead of his time.

[image: ]When Archimedes was only 22 years old, his cousin Hiero, came to him for help. 

Heiro had been elected king of Syracuse after a great battle in which he had led the Syracusans to victory. Heiro felt he should have a golden crown made to show his gratitude to the gods for their assistance with the battle.                                                         

[image: ]Heiro had weighed out a specific amount of gold and gave it to a goldsmith to make the crown. There were rumors that the goldsmith kept some of the gold. It was said the crown he had made for Heiro was actually made of both gold and silver mixed together. Heiro was very upset by the thought of being cheated. 

Archimedes was unsure how to help his cousin at first. He watched the water spill over the sides of the tub when he stepped into the bath and he had an idea! Archimedes noticed that the further his body was in water, the more water poured over the sides of the tub. He knew how to solve Hiero's problem.     

It is said, Archimedes was so excited by his discovery that he jumped right out of the bath, and ran home without even dressing.  He shouted, 'Eureka, Eureka!'  which is Greek for, 'I have found it! I have found it!'

He had discovered a way to measure the volume of an irregularly-shaped object. He found that an object, when submerged in water, displaced a volume of water equal to its own volume. By measuring the volume of the displaced water, the volume of the object could be determined, regardless of the its shape. We now know this discovery, relating to water displacement and buoyancy, as Archimedes principle. 

Archimedes could measure the volume of the crown by measuring the volume of the water spilled when the crown was submerged in water. He compared this to the amount spilled with the same weight of pure gold.

[bookmark: _GoBack][image: ]He proved the rumors to be correct – Hiero had been cheated by the goldsmith.  





When Archimedes was 75, Syracuse was captured by the Romans. It is said Archimedes was so deep in thought when approached by a Roman soldier, he was killed by the soldier for ignoring him.

                





Without Archimedes our world might possibly be a very different. He was once quoted as saying “Give me a lever long enough and a fulcrum on which to place it, and I shall move the world.” Archimedes has inspired many people and many technologies. 

[image: ]

















Picture sources:

1. Archimedes www.scientific-web.com/.../images/Archimedes.jpg

2. The death of Archimedes www.gap-system.org/.../Archimedes_9.jpeg

3. Archimedes www.nndb.com/.../archimedes-1-sized.jpg

4. The golden Crown http://www.longlongtimeago.com/llta_greatdiscoveries_archimedes_ eureka.html
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Key Terms

buoyancy e
buoyantforea caacty
dansty weint
mass fore

Reviewing Key Terms

oty dspiocs
mas-to-volum rto et buoncy
oaing Archimedes prnciole
voags sty ydrometr

16 you need to review, the section numbers show you where these

terms were introduced.

correct term in columa B

—

« the property o fuids thatalows objects to float
+ an instrumon that measuros docsty

« incroases a5 the vokumo of @ ship's hul Increass
+ This value squas the densiy of a substance,
the pul of gravy on a mass

eme pace occupled by an object

‘bposes the force of gravity

Understanding Key Ideas

Section numbers sre provided if you need o review)

2. Compare and contrast the following;
(a) mass and weight (52)
(b) mass and density (5.2)
(©) weight and buoyancy (53)
(@) density and average deasity (5.3)

3. Give an example for each pair of terms in
question 2. (52, 5.3)
16) Esplin the meaningsof ‘weight” and
* “buoyant force.” (5.2, 5.3)
(®) How could a knowledge of buoyancy make
the work easiér when you are clearing rocks
from 4 swimiming area? (5.3)

5. Restate Archimedes' rincipl i your ovn

.ards (53)

160 Funvusic Fids

iulumr\ 2

« densty (5.1)
- guviy 6:2)

« mass-to-volume rato (5.2)

* volume (52)

* weight 5.2)

« average donsity (5.9) g
* buoyancy (63)

« buoyant force (5.3)

« hydrometer (6.3)

Developing Skills
6. Copy and complete the ollowiv sider map of
buoyancy:

wovaueNT

ooy

MEASUREMENT
oevces

7. The graph on the next page shows the density of
three different substances. (5.2)
) Which substance s the largest mass when
the volume is 50 >
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(b) Which substance takes up the most space at
100 g>

(©) Calculate the mass-to-volume ratio of the
lines in the graph.

Mass va. Volumo of Thves Substances

Mass grams)

8@

Plot the following data on a line graph rep-

@ Calclate the mass-to-volume rato for each

(©) Be a sleuth and idenify this mystery sub-
stance from the densitis listed in Table 5.1
on page 141

(@ Where would the line for a lower-density
substance fit on your graph? For a higher-
deasity substance? Tndicate these lines on
your graph.

Problem Solving/Applying
9. Design  hydrometer made from a pencil. What
are some problemns you might encounter? How
might you solve these problems?

10. Explain how you could adjust the drinking:
straw hydromes

you made 50 that it could

measure extremely high densities.

11. Design and conduct
the density of a 25-cent coin. Based on your
resuls, what metals do you think are used in
these coins? (Refer to Table 5.1 on page 141)

2 experiment to determine

2

sie built a model boat with a mass of 320 &
‘When she tried it out, she found that it displaced
260 g of water. Did the bost snk or fioat? Explan.

13./® How can you make a substance that s fess
" dense than water sink? Explain.

(®) How can you make a substance that is denser
than water foat? Explain.

Critical Thinking

14, Use the particle theory to explain why the first
point on any mass v. volume graph is always
)

3 o | i [0
7"!_'% L WY ey e sy ot viscosity are related?
574 X Provide one example that demonstrates that
== hey e relted and on ta demonsrntes tat
L2 o they s ot e, Use the arcle heory to
9444 e gges g

16.In fresh water, an ice cube floats with about nine.
tenths ofits mass below the surface. s this truc
for an iceberg in seawater? Exphain,

Pauseg&
afloctinrapi———

1. Inthe human body, some materils ae solds and some
o quids. Gass e found i th lngs and respiratory

system. How mightyou dtermine the densiy of atleast
thre of the substances making Up the human bocy?

2 Go backto the begining of s chater o page 130 ang
checkyour origitalanswers 0 the Geting Ready ques-
tons. How has your thinking changed? How would you
answer these questions row that you have investiated
he topics in i chapter?
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