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Unit 8 Homework Packet I
Part 1: Phases of Matter :I
1. An ice cube is in the 80le phase.

2. Solids have a d@\ﬂ\ 4 shape and Q\eﬁl N4 volume.

3. Describe how the molecules are arranged and moving in the solid phase. Include a
picture with your description.
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4, The phase change from a solid to a liquid is called __ '€ H"l 1’33{

5. A glass of water is in the li Q‘, W) d phase.
6. Liquids have a definite _\/0 |l U1 € but not a definite 5}’1640'5

7 Describe how the molecules are arranged and moving in the liquid phase. Include a

picture with your description. Hcles dre ﬁ) r H/EJ am H_,

O © nas <olid and Closer than
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8. In order to get liquid water to become water vapor energy must be &b to the

liquid water.

9. The phase change fropm liquid to gas is called vaporization. There are two types of
vaporization. €V a%oraﬁ D¢")_which occurs only at the surface while Dtl}'“ VE‘j

occurs anywhere within the liquid.

10. Gases have no definite _ﬂjﬂ_{zﬂ_ and no definite MJ_UEH_@:‘




11. Describe how the molecules are arranged and moving iw\e gas phase. Include a
picture with your description. ‘SD _er

O\Q/O Moving G;b \CJQ\J —\n@jh @\f!ngl

B
12. The phase change from a gas back to alli is called

13. During this phase change energy is _| £ l@{;{d 5 %r; the gas molecules as they

slow down and rearrange into liquid molecules.

14. The phase change from a liquid back to solid is called ’pr & %

15. Dry ice turning directly into a gas is an example of what kind of phase change?

Hon

16. On a cold winter morning when you go out to a car and there is frost all over the
windows where did the ice come from?

the dpoapor \n Hie el

17. Frost is an example of what phase change? de&;}:ﬁ%@ﬂ

18. Pretend you are a molecule of ice. Write a paragraph about how your structure and
properties change as you move from solid ice to liquid water, and ending with the gas
water vapor.



Part 2: Phase Word Wizards J

Challenge: Find three words that go together in each group of four words. On
word will not fit in the group as well as the others.

> Circle the word you are not going to use.

» Explain how the remaining words are related to each other.

Example: solid gas sublime o
Answer1: Liquid is taken out'because it is not a part of the process of sublimation. A

solid sublimes to become a gas.

solid liquid gas q
Answer 2: Sublime is taken out because the other three are the phases of matter.

1., liquid gas solid cendense-

Prases of MNaxver

2. evaporate freezing- bail vaporization
A Sormes of Carge of G \igyd 10 A 9as
3. solid liquid melt
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4. shape liquid yoiuime— gas
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5. liquid gas condense subtimation™
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6. liquid volume solid shape
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7. rain ondense freezing- water vapor Vo\y
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| Part 3: Phase Change Identification

Write the name of the process next to each statement. The processes are:

deposition melting condensation
freezing vaporization sublimation
me‘*\'\"{ 14 1. Icicles drip

V&m A ?fﬂﬂ OF) 2. Wetclothes dry
\j@l.ﬂ)ﬁ M’H Om 3. Fog disappears
O\;Dﬂ dﬁﬂéﬂf T & wathri the alicscomse:dow on the grass

€€7jﬂC|' 5. Kool-aid bﬁ:omes popsicles
orizatton
3& b Li ﬂ’la Hn LVG,D "Frozenolau dry becomes dry on the clothesline e
(CL710C. 7. Water becomes ice

_melhng NP——
\_\\}_me | Z?,}LHOH 9. Water becomes steam
Q.ID(')F i ZQ'HO/} 10. Mud puddles disappear
meH'T 4V 11. Popsicles become pop
ll MNMPO}F) 12. Water forms on windows — windows fog up
N emﬁl 10N 13. Water in the air (water vapor) becomes frost [ ose
l/m?ﬂ ,’W loN 14. Wet hair dries b
OOFWPHEQHOF) 15. Water in the air (water vapor) becomes rain *
\/CUQO 4 iZd)L?‘Oﬂ 16. Foggy windows clear up =) .' ¥
Q’@ea o 17. Water in the air becomes snow —

UCLDOF [ MH (¥ 18. Perfume can be smelled

\/ﬂ mf” 7/) }L{OV} 19. Gasoline can be ignited without touching a match
! to the liguid.

]
5 wb [10072 f{ 0/7 20. Dry ice can be used to make fake smoke and not
make a mess.




[ Part 4: Phases of Matter Crossword
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Across
_Z. Only the solid phase has a definite
. WWater becomes steam

/K:}:\e amount of space something takes up

. The phase of matter which has no definite volume or shape and it tends to take the shape of its
container

_A1_The change of a solid to a liquid
42_Matter which exists only at a very high temperature and is made of atomic nuclei and electrons
‘r)he phase of matter which has a definite volume and takes the shape of its container

The formation of bubbles of gas within a liquid which has been heated to the boiling
Down

. The phase of matter which has a definite shape and volume
" One of the forms or states that matter can have

”The change of a liquid to a gas at a temperature below the boiling point
The change of a gas to a liquid

s
# The change of a liquid to the solid phase -
7. The change from a solid to a gas without passing through the liquid phase

temperat
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The graph was drawn from data collected as a
I | |_substance was heated at a constant rate. Use the

e Phasa Change blqmn graph to answer the following questions.

At point A, the beginning of observations, the
substance exists in a solid state. Material in this phase
hasDZQ N e volume andbé"\ Vi€
‘ shape. With each passing minute, H’ﬁ(l’l’ E. is
added to the substance. This causes the molecules of
the substance to MDV{- more rapidly which

<A SNV e
we detect by a wc&orerise in the

2 4 § 8 10 12 W 16 18 A 2
Tin & (ninutss) substance. At point B, the temperature of the

substance is TD C. The solid begins to el Y . At point C, the subs!si\lnce is completely [ }QH’C( 3 orina
: \ VI q
\ Gpa Ql. state. Material in this phase hast@® ( f(‘h'\\k" volume and 5&’_@\ VWYE shape. The energy put to

the substance between minutes 5 and 9 was used to convert the substance from a 3 }‘li d loa I 1% j\g L . This

heat energy is called the latent heat of fusion.

=
=
T

Tampamiurs (°C)
N
=
m

E 8 8

Between 9 and 13 minutes, the added energy increases the Tt {) Mﬁ(l‘t UIEof the substance. During the time from

point D to peint E, the ii%'g is\_] m [ E.illfiP By point g}rlﬂ-e substance is completely in the _( % ﬁ-;'g phase.
- L \ .' 5 A i
Material in this phase haslh Cyﬁ‘f ) dv‘dume and El_—'l \ ¥\ shape. The energy put to the substance between

minutes 13 and 18 converted the substance from a ! X8 | toa( 3 [ = state. This heat energy is calied the

\'/'I
latent heat of vaporization. Beyond point E, the substance is still in the + = phase, but the molecules are
moving "f‘“;“ﬁ' as indicated by the increasing
temperature.

Substance | Meiling point Boiling point
Which of these three substances was likely used in this _E'EQQEE“L | _20°C 100 C
Uncotainium [ 40 C 140 C
phase change experiment? Foosium | 70 °C 140 C

ey \oporizes CRvi@ 6




iPart 6: Heating/Cooling curve|
Heatirig/Ceolitig Curve

As a substance is heated, its particles begin to move faster and spread
apart. The speed of the particles is related fo their kinetic energy. The
relative position of the particles 1s related to their potential energy. As
solids, liquids. and gases are heated, most of the energy that 1s absorbed
1s converted to kinetic energy, and the temperature goes up. But as a
substance melts or vaporizes, its particles spread out tremendously. As
aresult the energy absorbed produces changes in the potential energy
of the particles, so the temperature does not change as the phase
changes. For that reason, the freezing point and the melting poimnt of a
substance are the same.

— My
Base your answers to the following questions on the graph below "0(" — ()D(_'
which shows 10.0 kg of a substance that is selid at 0°C and is heated ; :
at a constant rate of 60 Kilejoules per minute.
0
qD C 1. What 1s the remperature at which the 1407 T i il [ | s == =S -
B_ substance canbe bothn the sobdand . |7 I I i : —f == ]_;_-/
C- the liquid phase? '. ¥
=100 s
D = E‘i 2. During which letiered mtervals is the ¢ i T
% wternal potential energy of the £ 80 S
p["‘ substance increasing” £
=1 Y -
— — |— 3. Dunngwhichlettered intervals 1s the &= 40 + -
L  kmetic energy of the particles T
ch 9m"-}ﬁ1Cfeasiug? G | | I

..-‘_'ll' —
Ax D= W . ] i
bqq H_o;v much heat 5 added 1o the 18 12 18 20 24
substance from the nme 1t stops Tina in roinutes

melting to the tme that it begins to

XD boil?
‘/'l(\ao : ; 5. What is the total heat needed ro melt the substance (starting ar nme ()7
ZSTe | -
__L_ L‘ﬁ' What 1s the total heat needed to vaponze the substance (startng at tme 0)?
D"E @ \ lOE’{ 7. What 1s the heat of vaponzanon of the substance?
Iq i ) 8. Dunng which lerered mtervals 15 the substance solid?

C, - :D 9. Dunng which lettered mtervals is the substance n the hiqud phase?

[~ g |
W {——"

E* i»: 10. Dunng which lettered intervals is the substance i the vapor phase?

\2
NG C 11. What 15 the temperatuse at which the substance can be both in the liquid and the vapor phase?

© Evan P. Silberstein, 2003




| Part 7: Temperature Scales

The Kelvits Scalg

We often measure temperatures with the Celsius scale. The Celsius scale
can have negative temperatures. This is because it 1s based on the freezing
and boiling points of water. The freezing point of water is arbitrarily
assigned the value of 0°C while the boiling point is assigned a value of
100°C. There are 100 equal divisions. This determines the size of the
Celstus degree. It is possible to get colder than the freezing point of water.
This is why there are negative femperatures in the Celsius scale. The
question is. then, how low can temperature go? Lord Kelvin answered this
quastion in the mid 1880s. Using a Celsius thermometer. Kelvin
determined that temperatures can go as low as-273°C, but no lower. This
means that the Celsius scale and the Kelvin scale are the same except for
their origin. The zero on the Kelvin scale 15 absolute zero, whereas the

Zero on til: Cesius scale 15 273 kelvins (273 K). The relationship between Thie Tompsrature Limbo
the Kelvin and Celsius temperature 15 as follows:

( K=°C+273 and °C=K-=-273 '

Answer the questions below based on your reading and the equations above.

©
1. What are the Celsius equivalents for each of the Kelvin femperatures below? % 8_1‘5

' ~ , ©
a. 213K O°C. d. 623K 508 C . g SOOK "aa ] C
y =0 [
b 33k _\DOCC e wx Q0 h 13K D @
& BE —OSRIT £ 0ok _—A1C i 1578 — Mo

2. What are the Kelvin equivalents for each of the Celsius temperatures below? ot 3_76

o 23 OWo Y. d. 623°C %VY e sorc ] 1 A

b 373 LoY\olC . e DY b 13°C
c. 15°C a%('ﬂ;‘:r f 0°C 31:5‘(* L 157°C ua’DL

How the size of the Kelvin and the Celsius degree compare? Explain t I' | Eﬂ!u Q,re_,

106}4%6 °C_ \oHhe Sawme AS

]

3.

© Evan P. Silberstein, 2003
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%Ork Packet #2
Part 7. A Review "Break"...

:ame the following compounds. Remember, they may be either ionic or covalent compounds, SO M
ure you use th right naming method!

1y e | Hhign Domice

2)  Nax0 S’\H'\Qﬂ’\ DXIQ\.(D _
3)  CaSOs Uﬂ\‘(‘j\\gﬂﬁl a‘\pﬂx‘ﬂ,

4) aem%}ﬂmmum RS chne
5  no \ ) coen Monovid €

Write the formulas for the following compounds. Remember, they may be either ionic or covalent
compounds, so make sure you use the right method!

6)  sodium nitride [\ = O

—
7) sulfur dioxide SC\&
8) ammonia___ 1\ ‘r\i
M ?
9) calcium phosphate LQ'; [ -

10)  aluminum nitrate H& L\\C\%JJ

Balance_the following equations: ]
11) ( 2 NaCN + \ CuCOs3 = \ Naz2COz + Cu(CN)2

12) _\__AI(OH}‘-% *':%__CS > —:2"_ CsOH + l_;\[

13) & MgS+_\__OF2—)_l_MgF2+__I_$O

14) L33+3H2+&st

15) @LiCHJ_Brz%&LiBH_\_CIz

16) _\_ Pb(NOs):2+ 3 HF> 3 HNOs+_|_PbF

17) é_ GaBrs + _E)Z Na2804 > bNaHr + J_ Gaz(S0a)a
18) AP;S:—)_@,PH_I_SE




Part 8: Measuring Specific Heat

Specific Heab

The sun beat down on the beach. reflecting off the smoorh surface of the
lake and the bright white sand. A beach-goer st=pped eagerly off the
blanket anticipating the relief of the cool water. Yipes!!! The sand was het!
How could the sand be so hot and the water so cool with the same sun
beatmg down on them” Smmole. Water has ahicher specific heat than sand.
Water is 1nore resistant to temperature change. The amount of heat needed

1o raise smne% i t%mﬁ 15 calculated ac shown below.

Q=mATc,
Q =joules: M= mAss in grams
AT = change m temperatwre [AT=T7,-T7]
T, = final temperature (°C) o
T, = starting tcmperature (°C) !:
c, = specific heat (J/g°C) = ¢
= mAT

Sample Prohlem 1
The specific heat of gold is 0.134 J/g°C. How many joules will it take 10 make the remperature of 2200 g nugget go up
10.0°C?

Q=(20 g) (10°C) (0.134 J;g°C) = 26.8 J
¢ Prohlem 2
What is the specific heat of silicon if a 5.00 g sample 15 heated from 22.0°C 10 42.0°C by addmng 75.24 J?
AT=T,-T,=420°C-220°C= 200°C

0 1524 0,752 J

C, = = & —
2 mAT (500g (200°C) gC

Answer the following qnestions by referring to the examples and eguations above.

1. The specific heat of aluminum is 0.88 I/g’C. How many joules will it take to make the temperature of 2 50. g migget go
up from 20.7C w 70.°C?

608'5@°C‘ vcﬁ@ﬂéﬁ = 8@3‘

What is the specific heat ﬁﬁtgéé;f aiSG.U g sample 15 heated from 24.0°C 10 49 0°C by adding 468.2 J?

~ A2
. T L;D:D = 0224\ \\/3"(;

3. The specific heat of zron 15 (.46 Jig°C. How many joules wall 1t take to make the temperature of a 150. g bar go up from
25°C 10 60.°C7
O
209 + S5C - A= 2015

4. Whatis the specific heat of copper 1f a 73 g smmple 15 heated from 20.°C to 24°C by addag 117 17

N7 - 117
= o I * Ofﬂ—é‘%a

[




Part 9: Review Through Pictures < D

1. You need 3 pieces of white paper.
(Make folds as seen in the three diagrams to the right)
e Fold one 9.6 cm down.
* Fold one 11.7 cm down.
o Fold one exactly in half | Paper 1: Fold at 9.6 cm mark

2. Nest the papers together to create a flip book.
Paper 1 should be on the outside, 2 next,
then 3 in the very center (as seen in the
diagram to the right)

3. Label the overlaps - Paper 2: Fold at 11.7 cm mark

e Types of Energy
e Heat, Temperature, Cold
e Energy Transfer
e Laws of Thermodynamics

4. Divide each page into 3 vertical columns. Paper3: Fold im halt

5. Label each column with the following headings
e Types of Energy: Kinetic, Potential, Thermal

e Heat, Temperature, Cold —
e Energy Transfer: Conduction, Convection, Radiation a2
e Laws of Thermodynamics: First, Second, Third ?ﬁrz‘

taper

6. Draw a picture to represent each topic in the appropriate column.

7. Write a quick one sentence overview of each topic below the picture.




IT-"art 10: Calculating Joules

Calevlatirtg Jeules

When you heat a solid. 1t's temperature generally goes up. There 15 2
relationship between heat and tamperature, buf they are not the same
thing. Tt would take a lot more energy to heat up the ocean than to warm
a cup of tea. The ocean has a Jarger mass. It has many more molecules
to chare energy with. Mass 15 not the only thing that miluences the way
the temperature changes m response to heat. When the same sun beats
down on the beach. the sand gets a lot hotter than the water. Water has
a higher heat capacity than sand. The relationsiup berween mass,
temperature change, spacific heat, and energy are shown balow.

-

Q=mATt,
Q = heat (I) 7 =1Mass in grams _ Semple Problem
: y How many joules are needed to heat 50.0
AT = change in temperanwre [AT=T,-T] grams of water fiom 20.00°C to 25.00°C?
T.= final temperatue
T, = starting temperature AT = 2500°C — 2000° C = 500°C

c,= 4.21/°C

-
— (50.02Y500° C{J.Z ) =1050J
0= (500g) \ ¢

Answer the questions helaw based on the procedure in the example above.

1. How many joules are nesdad to change the temperature of 100 g of water from 20°C to 40°C?
o, SO -5 = Fe0, |
2. How many joules are needed to change the teiuperature of 15 g of water from 65°C to 95°C?

\Sq 30°C - A3= DY

3. How many joules are needed to change the temperature of 40 g of water from 33°C 10 23°C?

A0g - 1OPC - A= RO

4. How many joules are needed to change the temperature of 25 g of water from 40°C 10 100°C?

as: O 4.3 @D

5 How many joules are needed to change the temperature of 22 g of water from 18°C to 33°C?

2ag * 1SC - 43= 120




Unit 8 Review Sheet

; it is!
Complete the following review to hand in the day of the test. Make sure to study notes in addition to this!

Define:
¢ Heat of vaporization

Heat of fusion

Thermal energy

Specific Heat

& WX
69549

® Thermal equilibrium

L]

Absolute zero

Define and provide units for:

e Heat (units) KB (_\\OU\&&>

e Temperature (units)

OC oz \C
1. Describe each of the three main states of matter in terms of separation of molecules, energy of molecules, rate
of energy transfer, movement of molecules. intermolecular forces, shape, and volume A f—\ e
Qo d - Molecyles Aose Hansfers E el bRt
low E moverment-- Vibrede/low  definde Volo
lquvd  M0lecules men, Ose “TWansfer E peverthan eQinitevolon
l\ﬁbﬂld_ st energy aas ﬂD*‘CEL:‘j%CaﬂQJE,Ei)ld& d e
i no dek. Dl
molecles, move e Movement — il
805 gn B no defivre

<
SRR e poorly harefers £ Sape 0evalo

2. What do we know about plasma?

Highest @negy
foond in space.

3. Label the phase change diagram with the names of the phase changes and the names of the states of matter
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Temperature (°C)
n
o
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4. Ona phaane diagram, what is happening with the energy and temperature at the horizontal lines?
'DDES%‘@L! Wré, +he

15 Ve d O
Mm evaporation 3“"%&&? Different? —khe \ner MO\EO)kLr 'gbf(‘_ﬁb
ey Qe o &g eslaporakion 0N Mapoas
N e from g ax ‘he SorFa\ie.Jrhe
1 - Q 00S boi\ing _“H\ljoog\fmi—
6. Why can IY%HIL in a lake all year long? ligy1 o

\ce. Ptz oot Hne pottom remans 4
|l cDu‘lA because Hab Vus o hugh spedfic haxt
7. Explain the

ifference between heat and temperature.

Yhat emp  MaRvre V. ¥ineRe,
mMoves Btansfers) enery of molecolss
hot o cold

8. Explain how a thermometer works.

n “Tre Snermomeler Oleops the HE caamg ¥he
it\”"“e" Nuid +o rise s expand i

N e e %&mf}ﬂﬂ%\f’m BE aavdng Yhefud

9. Why does cold not exist?

Peaee (ol \s e dpense of heat
(oid Cannot be Yransferred =

10. What are the three temperature scales? What are they each based on?
K - O adoplute 2200
C - Ois sond (eedvy) 00 oot ing

F - 3Z\s+reezing L2 \wiling
e e e e

6



11.What happens to most materials when they get hot? Why?

they eXpand beavse molavles are Moviie
12.Why is water special in terms of Uansmn and contraction?

- Qbove AbC,

en
13.What has more thermal energy: a bathtub full of warm water or a lake full of warm water? Why?

leoce  ofwarm  woder beaose W
NS Wore parttoes

14. Explain what conduction is and how it works.
ransfec of E %ﬂm\m\es oompirg \nto ONE
othey

15. Give exarﬁljg of conductors and insulators. What makes something a good conductor‘? \\

ndociors- Mexaks Ybers
nso\adors— Monmelalss e

16. Explain convection. Describe CCFT]VGCUOH currents!

Loids
E in LP%UTELSC\C%U?&/QQ%)
Lot Aluids rise (lessdense) Oreptes (onvecHo"
Cold Avids Sinle Cmore dense) — aglls

17. Explain radiant energy. Give examples.

tHansfer heat E 7"/);@({?)/) EM waes
Sunlight Grom the sur

18. What objects emit radiation? What objects are best at emitting radiation Y€ %ed.
A Ob chr& ObAec, 8080‘

Mok adatt- hat
19. Completec\t/ is statement: Good absorbers are (‘%OO gl emitters, and Bad absorbers are
emitters

0. Explain how the specific heat capacity of water affectst weather of Michigan.
? P’B;eco.u a;\-e,r ﬂ Summer\s

eCaOSt e t+o
ﬁﬁ Oofaf’ﬁn? winters Beca,ufse_ \al(es \Le alo -Hmu‘o 2 )
21. Subs

fance A has a lower specaﬁc heat than substance B. They are placed on the same hot plate at the same
setting. Which would heat up fastest? Why?

Sopstarve & \oaausg i takes \gs :
HetE 4o Change the %&mp&aiﬁult




