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Mamc Per Thase:
Density Worksheet
Chemistry in Context 2008.9

Pechaps somevae has triod 1 trick you with this quesion: “Which is heavier, 2 pourd of lead o 3
poand of feathers™ Many people would insinctively anser “lead ® When they give this incomec:
anewer, these people are really thinking of density. 11 picce of lead 3nd 3 feather of the same volume
e weighed, the lead would have a greater mass than the feather. 11 would take a myuch larger voluse
f feathers 1o equal the mass of a given valame of lead

Diensity ip of the mas of 4z obj wolume. Density i tsually reported in unins

of grams per cubic centimeter (giem'} For example, water has a densiry of .00 g'ems . Sinera cuble
the duene a5 3 mallifier, | you may soe deasity exprested as

" . M

pml. = Densty o D=5

To solve density problems, list the known and unknown values, then use one of the following.

+ When 2 problen requires you o calculae density, s the deasity quation, [D = & |

* Yo can sobve for mass by multiplying both sudes of the denuny equation by volume.
pv=2¥ o [M-pv =

¥ You can snive for vabume by dividing both sides of the aquarion abow e by density.
Mg L [va ¥

- "5

Example: What is the riiss of an chject that has a density of § giem’ and & volume of 64 cm™?
Known D=8 gem'

Ve btem'
“Plig sodchug™ M= (B giem’) (b4 cn’) = 512 ¢

PROBLEMS List the known and uskows values: try 1o derive the equation wikout looking abuove.

1. A piece of tin has 2 mass of 16,52 g and avolume of 228 em’. Wit is the denaity of tin®
Koonn 830+ [lo. 520 Volime = 220 e’ DL

32807 3513
. v
Unknowr: Demady) (1503 1652 i =
Tt * g/
2. Aman hasa 500.cm’ bottle completely flled with 163 g.of a i meen hqusd What is the
; ad?

density of the liquid”
Known: vaMane, = 60.0ew? waaralb3q D=mu

Uirikmowa: T“‘"’"j (3sr) "]
I
e W ‘\"“-L;. \
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Density Worksheet

Directbons: Solve cach problem below. Show your work and circle your answers.

Example: A stisdent has a sample of aluminum that kas a mass of 27 g and a volume of 10 em’.

What is the density of aluminum?
Density = mass'volume
Density = 27 g / 10 cm®
Densaty = 2.7 glem”

1. A loaf of bread hos 3 mass of $00 g and volume of 2300 cm”. What is ibe density of the

bread?

Demsary = mass volume
Density = S0 / 2 800cm"
Dersiiy = 0.2 glem”

2 A block of wood has a mass of 6.0 g and a volume of 12.0 em3. Wha is the density of the

block af wood?

Demsaly =~ massvolume
Depsary = by /12 0em3
[Demsaiy = 0.5 plemd

1. The density of o substance is 4.0 giem3, IT a sample of the substance has a volume of 25 em3.
then what is its masa? { Himi: Ulse the equation: mass = density = volume.)

Mass = density = volume
Slmss = 40 glemd = 25 omd
Mlzss = 1040 2

4. You have a lesd ball with a mass of 420 g. The density of lead is 1025 g'em3. What is the
volume of the ball? {Him: Use the equation: volume = mass/'density.

Volume = mass densaly
Vislume = 420 g / 105 glemd

Volame = 40 ¢m3

o

Calcuiating Denslty
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Answers do not need to be in full sentences, as long as you do not include the question in this case. (Source) Archimedes needed to determine whether a holdsmith had diverted gold during the manufacture of the royal crown to King Hiero I of Syracuse. Record the volume of Water. Most people do not keep a cylinder graduated in their homes. If your
chart is created in a graphical analysis, copy and paste your chart into this section of the lab 2 3. If you haven't done a hip3thesis, tell me if the data you supported or refuted. Add the object, taking care to eliminate air bubbles. Some 3 are not prone to a 3. This does not give new information p. Procedure: Give a brief summary of the steps taken to
collect data. The volume of your object A© PI (A—, ~ 3.14) multiplied by the square of the radius multiplied by the difference in the fluid levels (A« R2H). Partially fill a rectangular box or container with liquid.mark the initial liquid level on the outside of the container with a marker.Add the object.mark the new liquid level. Measure the difference
between the original and final liquid levels. All virtual * and 3 in the home should follow these guidelines. Do not discuss human error because it is always present. How can 2 be improved so there is less error? There is another way to calculate the volume using the whole Archimede displacement m. You can't have one of these or both in a 3. 3 For a
small object, in the laboratory, the easiest way to do this is to partially fill a graduated cylinder large enough to hold the object with Water (or some liquid in which the object does not dissolve). How would you not know if the crown was a base metal with a gold exterior? There are two types of data - quantitative (in a ©rich) and qualitative (observed
with the senses, not in a ©rich). How is a 3 report 3 appropriate? eS eS .oir*Atarobal od etnematerid setse raloc e raipoc edop The container was rectangular or square, the volume of the object The internal width of the container multiplied by the internal length of the container (both numbers are the same in a cube), multiplied by the distance that the
liquid was shifted (length x width x height = volume). Melting the crown down to throw it into a cube or sphere would do for a Easy Circle and an angry king. Archimedes could use scales to find the mass of the crown, but how would he find the volume? Technically, he did not even need to weigh the crown if he had access to the royal treasury, since
he could simply compare the displacement of Water by the crown with the displacement of Water by an equal volume of gold that the blacksmith was given to wear. Purpose/3: re-write the 2 of the 3 3 that is given Some laboratories are 3 for you to give a hip® pthesis or to guess with knowledge the conclusions Remember to record only notes p p here
and not inferences, or conclusions based on j observations. Conclusion: answer the 3 in this case. The parts of the report 3 be described with some examples. The radius of the cylinder is 1/2 of the meter. For example, if your hip3thesis was that burning was a humic change, in conclusion, you wouldn't write A A 3 A hipAaA Gold is a very heavy metal
(even heavier than lead, although lead has a higher atomic weight), so one way to test the crown would be to determine its density (mass per unit volume). Remember to always use meaningful digits and units when recording measurements. Remember to use meaningful digits and appropriate units! If the same Calculation is repeated with different
data sets, you cannot show the steps in the Calculation the atief essof aoroc amu es airirbocsed @Acov omoC .lepap od opot on ohla§Aebac mu omoc oir®Atarobal od olutAt o avercse erpmeS :0lutAT .anamuh omoc edaditnedi aus emrifnoc 2Acov euq somidep ,etis osson od odnaturfsed raunitnoc araP .oir3Atarobal on satsiv sacimAuq e sacisAf
sa§Anadum ed solpmexe 2Ad ,sacimAuq e sacisAf sa§Anadum ravresbo ©A ovitejbo o €S .0£A§Aes atsen oinAmula od edadisned a arap latnemirepxe rolav o ©A lauq agid ofAtne ,oinAmula ed edadisned a rartnocne ©A oir*Atarobal mu ed otis*Aporp o eS .etneipicer od ortned olucrAc od ortem¢Aid o a§Aem ,ordnilic mu araP .sievijAirav sa ertne
ofA§Aaler amu ajev e sodad so etolp 2Acov euq megixe soir3Atarobal snuglA :sodatluseR / ocifiArG .0£A§Aes atse elup ,oirjAssecen rof ocifjArg muhnen eS .uocolsed aoroc a augjA atnauq me esab moc emulov o raluclac airedop ele euq sedemiuqrA a uerroco ,amelborp o rarednop ed siopeD .iuqa sal-2Adnopser ,oir®Atarobal od etrap merof satnugrep
sa eS :satnugreP .otaf iof otejbo od osep o rebuos 2Acov es ,edadisned aus e otejbo mu ed emulov o raluclac arap sedemiuqrA ed aiedi a sam ,0£A8Acif res edop ossid etraP "!akeruE !akeruE" :odnatirg saur salep uerroc e un ,arof arap uidolpxe ele ,amelborp ues o arap o£A§Aulos a uignita sedemiuqrA zev amu ,air3Atsih a moc odroca eD ?orre oa ravel
airedop oir3Atarobal on odasu otnemapiuge uo otnemidecorp euq :orre ed siatnemirepxe setnoF .meb ofAtse euq setnerefid oir3Atarobal ed soir®Ataler zed me ramrofsnart medop setnerefid setnadutse zeD .oir3Atarobal o ratelpmoc arap soirjAssecen solucljAc reugsiauq arap iuga sohlabart rartsoM :solucljAC .etnemlaicnenopxe sadanoicaler
etnematerid ,etnematerid sadanoicaler etnemasrevni ,©A otsi ,sartuo s A samu sadanoicaler ofAtseaa sievijAirav sa omoc ramrofni e raenil rof ocifjArg o es acifingis ahnil ad o£A§Aanilcni a euq o euqilpxE .oir3Ataler mu revercse euq revit euq erpmes aiug omoc o£A8§Ail atse esU .emulov ues rop adidivid assam a ©A edadisned aus ,otejbo od assim a
revit 2Acov eS .sanepa sodad ed otnujnoc gold or a cheaper league? This lesson will teach you a method to write a laboratory report. The nearest thing would be a liquid liquid Cup, which will carry out the same task, but with much less need. A, do not write A ¢ & € ceFored physical and chemical alterations & € ceB The object volume is the initial
volume in the subtracted cylinder of the final volume. Data: &, this is what you collected in the laboratory. Thank you very much for your cooperation. cooperation.
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