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Physical Science Vocabulary
Vocabulary for Chapter 6 — Thermal Energy

No.#

Term

Page #

Definition

1.

Degrees

Higher Specific Heat

Heat of Vaporization

Radiation

Temperature

Conduction

Boiling Point

100°C

Joules

10.

Heat of Fusion

11

Expand

12.

Heat

13.

Convection

14.

Melting Point

15.

0°C
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No. Term Page # Definition

16. | Liquids or gases
(Fluids) transfer heat
by of vaporization

171 Flat Line (No slope)
on a heating/cooling
curve

181 High Cp (Specific
Heat)

19| 2 containers with the
same temperature

20. | Direction of Heat

Flow
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Note-Taking “Thermal Energy”

Heat Word Search
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WORD BOX

States of Matter

Heat Engine

Absolute Zero

Temperature

Insulation

Change Of State

Conduction

Thermal Energy

Insulator

Thermal Expansion

Radiation

Conductor

Thermal Pollution

Specific Heat Capacity

Convection

Heat
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Heat Crossword Puzzle
! Across
2 A material thatdoesn't conduct heat
2 well. (9)
3 Whatelectromagnetic rays that transfer
3 7] heat are called. (8)
6 Temperature is usually measured in
degrees (7
5 5 9 Flow of heat between two objects that
are touching. (10)
- = 12 Heat transfer across empty space. (9)
13 How well a material conducts heat?
(7,12)
9 10 11
14 A measure of how hotor cold
something is. (11)
12
13
14
Down
1 The unit that heat is measuredin. (5)
4 Force that generates heat when two objects are rubbing.(8)
5 The amount of heat energy a material required to change the
temperature of a material.(4,8)
6 A material thatdoes conduct heat well.(9)
7 Temperature is a measure of the average ______ ofthe
particles ina material.(7,6)
8 A tool used to measure temperature. (11)
10 Another word for heat. (7)

11 Flow of heatin liquidsand gases.(10)
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Section 1: - Temperature and Heat

A. - related tothe average kineticenergy of an object’s atoms ormolecules.

B. -the sum of the kineticand potential energy of all the atomsin an object.
1. Thermalenergy as temperature increases.
2. Atconstanttemperature, thermal energyincreasesif increases.

C. Thermal energythatflowsfromsomethingatahighertemperature tosomethingatalowertemperature is called

D. . - amount of heat needed to raise the temperature of 1 kg of a material by 1
degree CorK.

E. Changes in thermal energy can be calculated as change in thermal energy equals
times changein temperature times specific heat.

1. Whenheatflowsintoan objectand itstemperature rises, the change in temperatureis

2. When heat flows out of an object and its temperature decreases, the change in temperature is

3. A isused to measure specificheat.

Section 2: - Transferring Thermal Energy

A. - transfer of thermal energy through matter by direct contact of particles.
Kineticenergyistransferred as particles

, particularly metals, are good heat conductors.

Convection transferheatfrom warmerto cooler parts of a fluid.

1
2
B. .Thetransferof energybythe motion of heated particlesinafluidis called
1
2

Convection currents create and over
differentregions of Earth.

C. - energy transfer by electromagneticwaves.

1. Some radiation is and some is when it
strikes a material.

Heat transfer by radiationis inagas thanina liquidorsolid.

D. Most living things control the flow of heat by using special features such as fur,

, orscales.
E. - material thatdoes notlet heat flow throughit easily.
1. Gasessuch as usually make betterinsulatorsthan liquids orsolids.
2. A layer in a thermos is a good insulator because it contains almost no

matterto allow conduction or convection to occur.
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Section 3: - Temperature and Heat

Directions: Determine whetherthen italicized term makes the statementtrue of false. If the statementistrue write
true inthe blank. If the statementis false, with the correctterm on the line that makes the statement true.

1. Particles that make up matterare in constant motion.

2. The faster particles move the less kineticenergy they have.

3. Temperatureis the measure of the average kineticenergy of the particlesinan
object.

4, When temperature increases, the kineticenergy of the particles decreases.

5. The thermal energy of an objectis the totalenergy of the particlesina
material.

6. A 5kg chunk of aluminumand a 5-kg block of silverthat are at the same

temperature have the same thermal energy.

7. Heat flows from a highertemperature to a lowertemperature.

8. Heat is measuredin newton’s.

9. Different materials need the same amounts of heat to have similarchangesin
10. The amount of energy ittakes to raise the temperature of 1kg of a material

1Kelvinisthe specificheat of the material.

11. Water has a relatively low specificheat.

12. Materials with a high specificheat can absorb lot of energy and show little
change in temperature.

WJO[R D!

Unscrambler

Section 4: - Temperature and Heat (Directed Reading)

Directions: Determine In each of the following statements, a term has been scrambled. Unscramble the term and
writeiton theline.

1 If the particles move llsowy the object’s temperature falls.

Conduction can take place insolids, liquids, and sages.

Thermal energyincludes both kineticand ttnepoailenergy.

Any material that can flow is lufdi.

Any material that allows heat to passthrough iteasilyisa roconcutd.

o ok w N

Materials with a high specificheat can absorb heat without a large hngcae
in temperature.
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7. Radiationisthe transfer of energyinthe form of vaews.

8. When an objectincreasesintemperature it naigs thermal energy.

9. Many conductors, such as silverand copper, are lemtas.

10. Energy thattravels by radiationis often called darinta greeny.

11. Insulators, such as wood and air, are poor conductors of thea.

12. The transfer of thermal energy by convection and conduction both require
atterm.

Section 5: - Thermal Energy Equation
Directions: Answerthe following questions about specificand thermal energy.
13. Changeinthermal energy can be calculated using the equation Q=mxATx Cp

a. Inthisequation, whatdoes Qrepresent?

b. What does mrepresent?

c. WhatdoesATrepresent?

d. What does Crepresent?

e. What doesthe symbol A mean?

f. Whyisthe symbol Ausedwith T but not Q?

14. What formulais usedto calculate AT?

Section 6: - Overview Thermal Energyl

Directions: Use the terms from the word bank to complete the summary statements.

Collusions Heat Temperature

Cooler KineticEnergy Thermal energy

Faster Potential Energy Warmer

As the (1) of an objectincrease, the particlesinthe object move (2)

As aresultthe average (3) of the particlesincreases.

The sum of the kineticenergy and the (4) of the particlesinanobjectis

the (5) of the object.

When a substance at a highertemperature comesin contact with a substance at a lowertemperature, (6)
between the particlesinthe two substances cause thermal energy

to move fromthe (7) objectto the (8)

object.

Thermal energy thatflows due to a difference intemperature is (9)
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Section 7: - Overview Thermal Energy I
Directions: Complete the concept map usingthe termslisted below.

Radiation Insulators Electrical Conductors Forced-Air Convection

Thermal Energy

istransferred by

whose transferis helped by whichisusedinallthe inthe form of
conventional heating systems

3
Radiation Electromagnetic waves

and hindered by

and
4 @

and

p TN
) b Y

i 3 [}
\E '

1 i L

\ i
6 =
. - - Flaure &. Launshing
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Specific Heat Equations |

m Cp AT

! 1kg |388j/kg*C zinc 1°C
2 2kg |385J/kg*C copper 1°C
? 12 kg |228J/kg*C tin 6°C
i 80 kg |449J/kg *C gold 21°C
5 1kg |129J)/kg*C lead 0.5°C
6 2kg | 4,186J/kg*C water 0.5°C
7 43 kg |2,400)/kg*C ethyl alcohol 11°C
s 1kg |450j/kg*Ciron 3°C
’ 10 kg 920 J/kg*C aluminum 61°C
10 2.9 kg | 385 J/kg*C copper 50°C

11 A 2kg block of which metal from the Table above would require 898 to raise its temperature by 1C°?

12. Usingthe Cp valuesfromabove, how much heatisrequiredtowarma 1 kg block of zincfrom 10° —12°C?

Physical Science Workbook Chapter 6 — Thermal Energy 2016 Mr. Davis
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13. A metal blockand a brick of the same mass are placedinthe Sun. What is the property of matter that will make one

hotterto the touch than the other?

14. Usingthe Cp valuesfromthe Table above, circle the substance in each pairthat will heat up fastest.
a. Zincor Aluminum
b. Lead or Gold
c. lronorTin
d. Copperor Water
e. Water or ethyl Alcohol
f. CopperorZinc

15. Circle the substance in each pair that will cool down slowly.

a. Wateror Gold
b. Water or Ethyl Alcohol
c. CopperorTin
d. Leadorlron
16. Circle the substance inthe pairthat will holdits heatthe longest when ata temperature of 100°C.

Copperorlron

T o

Goldor Lead
Water or Ethyl Alcohol

o o

AluminumorTin
e. Zincorlron
f. TinorLlead
Directions: Circle the correct response
17. A High SpecificHeat Capacity means the substance will:

e Heat Up (quicklyorslowly)

e Cooldown (quickly orslowly)

Will hold its heat for a (longertime orshortertime)

Condenses

Boils

Temperature

Heat Energy
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Specific Heat Equations i

Q = mass x AT x specific heat

Brmgftttm #igk School

Hint: AT = (Final temperature —Initial temperature)

12

1. How manyjoulesofheatare requiredtoraise the temperature of 25 kg of waterfrom 102C to 90°C? The specific

heat of wateris 4,184 J/kgeC

Formula

Set Up & Solve

Answer

2. How manyjoules of heatare necessary toraise the temperature of 42kg of ice from-5°Cto 252C of water?

Formula

Set Up & Solve

Answer

3. How much energy is needed to raise the temperature of 50 grams of ice at -70°C to vapors at 107°C?

Formula

Set Up & Solve

Answer

4. How many joules are necessary to cool 60 grams of water vapor at 210°C to water at 60°C?

Formula

Set Up & Solve

Answer

Physical Science Workbook Chapter 6 — Thermal Energy 2016
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Q = mass x AT x specific heat Hint: AT = (Final temperature —Initial temperature)

4. How many joules of heat are necessary to raise the temperature of 400 kg of vapor from 101°C to 131°C?

Formula Set Up & Solve Answer

5.  How much energy must be transferred as heat to 420 kg of waterina bathtubin orderto raise the water’s
temperature from 25°C to 372C?

Formula Set Up & Solve Answer

6. How muchenergy musta refrigeratorabsorb from 225 grams of waterso that the temperature of the water will
drop from 35°C to 59C?

Formula Set Up & Solve Answer

Explain the specific heat difference
between “Hot” & “Cold” objects?

Physical Science Workbook Chapter o = 1 nermai energy zo1o Mr. Davis
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1 -a measure of the average kineticenergy of each particle within an object.

2. Threetemperaturesscales: , ,

3. the total energy of the particles that make up an object.

4, -thermal energy moves from an object at a highertemperature toan
objectat a lowertemperature.

5. Heat transferoccurs by:

6. -transfers heat well.

7. -The amount of heat necessary toraise a given mass of a substance by a
specifictemperature. Mattercan existinthree states of matter: solid, liquid, and gas.

8. Matter can undergo a change in of matter when energyis or

9. Whena substanceis changingits state of matter, the temperature remains

10. There are changes.

11. In general, matter , whenitisheatedand
whenitis cooled.

12. -the physical change of matterfrom one state or (phase) to another.

13. -The change from a solid to the liquid form of matter.

14. - The temperature at which a substance melts.

15. -The change froma liquidtoa solid.

16. - The temperature at which a substance freezes.

17. -The change fromthe liquidto a gas.

18. - Vaporization that occurs at the surface of a liquid.

19. - Vaporization that occurs below the surface of a liquid.

20. - The temperature at which aliquid substance boils.

21. - The change froma gas to a liquid.

Question:
22. Why isit true that a cup of boiling water contains less heatthanalargeiceberg?

Physical Science Workbook Chapter 6 — Thermal Energy 2016 Mr. Davis
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23. Which beaker of water (in the picture) has more thermal energy of heat?

24. Why does a beaker of waterat 80°C feel hot while abeaker of waterat 10°C feel cold?

25. How doinsulators slow the transfer of heat?

26. In conduction, heat is transferred due to through

andit occurs bestin
27. This transfer of heat occurs until and that is
called
28. Convection is the transfer of heat through a or a
using movingcurrentscalled

29. These currents are the cause of the and the

30. Radiation is the transfer of heat through and it can occur in
and thereisno required.

31. Dark or dull objects , than shiny objects do.

32. The amount of heatenergy required toraise the temperature of amaterial is called

33.

34.
35.

Which sample pictured will take longerto heatto 100°C? ,
This meansthat , willtake longerto cool down.
Heat (Q) dependson 3 things: , , and

Find your way out?

Physical Science Workbook Chapter 6 — Thermal Energy 2016 Mr. Davis



Brou 7fvtcm :H-igh School

Forms of Heat Energy
QUESTION ONE

These devices transform electrical energy mto other useful forms of energy.

1 2 3 -+
Kettle Fan Reading lamp Bell

Match the useful forms of energy. A. B. C and D. with the devices numbered 1—4.

A heat (thermal energy)

B light

B movement (kinetic energy)
D sound

Explain the different forms of Energy.

* O~ ‘ Q )
& { Ul
j J L Metal Metal Ball
4 LZ ; i). . = Rlng \

Conducbon Comwction

Conduction: Explainthe heating of the metal ring?

Convection:

Radiation:

Heated soup rises

v —— _""" i Explain the heating of waterinside this pot?

<K 2
U
74 ?‘Ef‘(?

Hol soup flows
| outward and cools

/l{b/b

‘Z/EE N coot soup

sinks

on-b-no-c

~ 2 Flome heals soup 2

pot from below
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Section 12: Study Guide

SPECIFIC HEAT QUESTIONS
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Directions: Use the reference data below to answerthe following

Water=4.19 J/g°C

1
2.

3.
Directions: Check which one will require more heat

4.

N o w

Physical Science Workbook

o0 o w

o0 T

At 100 degrees Celsius, which will cool faster; wateroriron

Aluminum = 0.92 J/g°C

Iron=0.45 J/g°C

Copper=0.38 J/g°C

17

If 100 g of iron, copper, and aluminum were all heated to the same temperature, which of the three will contain

the most heat?

Which requires the most heatto change itstemperature one degree?

25 g of ironfrom 20 to 50°C

15 g of ironfrom 45 to 75°C
10 g of iron from 10 to 50°C

55 g of iron from 20 to 50°C

15 g of aluminum from 45 to 75°C

10 g of iron from 30 to 50°C

Which of the metalsin the table would experience the largest temperature increase foragiven amount of heat

input?

Copper
Gold
Lead
Zinc

Usingthe table, how much heat would be required to raise the temperature of 4.0 kg of copper by 2.02C?

190 J
380 J
3100 J
790 J

Material S pﬁ;‘:;nlé f]at
Copper 385
Gold 449
Lead 129
Tin 228
dinc 388

Material SP[E':;:J: ;at
Copper 385
Gold 449
Lead 129
Tin 228
Jinc 388
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Hor

9. Whatisthe difference between heatand temperature?

HIGHERTEMPERATURE
Directions: check which hasthe highertemperature
10. yourbody temperature comfortable classroom temperature
11. boiling water hot tap water
12. acellarinthe summer an atticinthe summer
INTERPRETING GRAPHICS

Use the graph below to choose the bestanswer foreach question.

120

Temperature (°C)

Time (minutes)

13. Whichsection(s) of the graph show an increase in potential energy?

14. Which section(s) of the graph show an increase in kineticenergy?

15. Whichsection(s) of the graph represents melting?

16. Whichsection(s) of the graph represents boiling?

17. What isthe boiling point of the substance?

18. A studentsitting nearyou says that the substance represented onthe graphis water. You do not think so

because:

19. Whichsection(s) of the graph show constanttemperature?

20. Whichsection(s) of the graph show an increase intemperature?

Physical Science Workbook Chapter 6 — Thermal Energy 2016 Mr. Davis
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Specific Heat Problems

Heat or energy can be measured in units of calories of joules. Whenthere isatemperature change (AT), heat(Q) can be
calculated using the formula:

Formula: Q = mass x AT x specific heat - Hint: AT = (Final temperature —Initial temperature)

1. How manyjoulesof heatare requiredtoraise the temperature of 215 kg of waterfrom 102C to 90°C? The
specificheat of wateris 4,184 J/kgeC.

Formula Set Up & Solve Answer

2. How manyjoulesof heatare necessary toraise the temperature of 42kg of ice from-15°C to 259C of water?

Formula Set Up & Solve Answer

3. How muchenergyisneededto raise the temperature of 50 grams of ice at -702C to vapors at 107°C?

Formula Set Up & Solve Answer

4. How many joulesare necessaryto cool 60 grams of watervaporat 210°C to water at 602C?

Formula Set Up & Solve Answer

5. How manyjoulesof heatare necessarytoraise the temperature of 40kg of vaporfrom 101°C to 1312C?

Formula Set Up & Solve Answer

What is the only year is the space shuttle
take ice cream in space?

Physical Science Workbook Chapter 6 — Thermal Energy 2016 Mr. Davis
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Specific Heat Problems

6. How muchenergy mustbe transferred as heat to 420 kg of waterina bathtubinorderto raise the water’s

temperature from 25°C to 379C?

Formula Set Up & Solve Answer

20

7. How much energy musta refrigeratorabsorb from 225 grams of waterso that the temperature of the waterwill

drop from 35°C to 52C?

Formula Set Up & Solve Answer

4 (| CAN COMHON (CE BE
I (PN COLDER ThaN 0°C?

5 (123
f‘-‘w:‘i( .

A SquALbly/
i

WILL HEAT
MOVE UPWARD 7)),
o . /‘/
WILL IT FLow ¢
DOWNWARD ? /

Physical Science Workbook Chapter 6 — Thermal Energy 2016 Mr. Davis



Brmgftttm #igk School

Chapter 6: Thermal Energy — Study Guide

1. When

you measure the temperature of an object, you are measuring

the average chemical energy of its particles

~
A)
. B) the sumof its kinetic and potential energies
- Q) the average kinetic energy of its particles
- D) the specific heat of the object
2. Which of the following substances has the highest specific heat?
- A) glass
- B) iron
> Q) water
. D) carbon
3. Which of the metals in the table would experience the largest temperature increase for a given amount of heat
input?
. S5pecific Heat
Material [/(kg °C)]
Copper 385
Gold 449
Lead 129
Tim 228
finc 388
- A) copper
- B) gold
> 0 lead
> D) zinc
4. Using the table, how much heatwould be required to raise the temperature of 4.0 kg of copper by 2.0°C?
. Specific Heat
Material [/(kg °C)]
Copper 385
Gold 449
Lead 129
Tin 228
Jinc 388
N 190 J
) 380 J
“ 9 3100 J
“ b 790 J

Physical Science Workbook Chapter 6 — Thermal Energy 2016 Mr. Davis
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Chapter 6: Thermal Energy — Study Guide

5. A 10.0 kg block of lead is heated in the Sun from 25.0°C to 30.0°C. Use the table to help calculate the change
in the block's thermal energy?

: Specific Heat
Material [/(kg °C)]
Copper 385
Gold 449
Lead 129
Tin 228
Zinc 388

~

A) 900 J
© g 1300 J
~

Q) 6400 J
~

D) 3900 J

6. Energy is transferred from the sunto the Earth by __

- A) conduction
- B) convection
- Q) radiation
- D) conduction and radiation

7.

8.  Which of these substancesis likely to be the best insulator?
- A) ice
- B) steel
e Q) oxygen
- D) water

9. A heatsourceis located underone end of a solid material. What process, represented in the illustration,

carries heatto the other end of the block?
7" -

- A convection
- B) conduction and radiation
. Q) conduction
- D) radiation
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10.

A)
B)
C)

i I A B

D)
11.

A)
B)
C)
D)
12.

I I B B

A)
B)
C)

I I I B

D)
13.

A)
B)
C)

I I B B

D)
14.

A)
B)
C)

I I B B

D)
15.

A)
B)
C)

i R B

D)

According the first law of thermodynamics, the increase in thermal energy of a systemis equalto

work done on the systemminus heat added to the system
heat added to the systemminus work done on the system
work done on the system plus heat added to the system
the heatadded to the system

Which of the following is most likely to conduct heat most efficiently?
air
wood
metal

fiberglass

Find the change in thermal energy of a 20-kg wooden chair that warms from 15° to 30° if the specific heat of
wood is 700 J/(kg®).

140,000 J
210,000 J
490,000 J
1,090,800 J

Find the change in thermal energy of a 20-kg wooden chair that warms from 20° to 55° if the specific heat of
wood is 700 J/(kg°).

140,000 J
210,000 J
490,000 J
1,090,800 J

Find the change in thermal energy of a 20-kg wooden chair that warms from 15° to 20° if the specific heat of
wood is 700 J/(kg®).

28,000 J
210,000 J
140,000 J

490,000 J

Find the change in thermal energy of a 20-kg wooden chair that warms from 25° to 35° if the specific heat of
wood is 700 J/(kg°).

140,000 J
210,000 J
363,600 J
490,000 J
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16. Find the change in thermal energy of a 20-kg wooden chair thatwarms from 30° to 45° if the specific heat of
wood is 700 J/(kgo°).

N 140,000 J
“ g 210,000 J
“ 490,000 J
> D) 1,090,800 J
17. Theair in aliving room has a mass of 72 kg and a specific heat of 1010 J/(kg®). Whatis the change in thermal
energy of the air when it warms from 15° to 30°?
“a 140,000 J
- B) 210,000 J
> 0) 490,000 J
“ b 1,090,800 J
18. Theair in a living room has a mass of 72 kg and a specific heat of 1010 J/(kg®). Whatis the changein thermal
energy of the air when it warms from 20° to 55°?
> A) 210,000 J
o B) 490,000 J
g 1,090,800 J
“ b 2,545,200 J
19. Theair in a living room has a mass of 72 kg and a specific heat of 1010 J/(kg®). Whatis the change in thermal
energy of the air when it warms from 15° to 20°?
> A) 140,000 J
- 210,000 J
o 363,600 J
“ b 1,090,800 J
20. Thermal energyisthe  oftheparticles in a material.
> A) total energy
> B) temperature
> C) potential energy
> D) average kinetic energy
21. Which of the following conducts heat most effectively?
(. A) gas
) solid
> C) plasma
D) liquid
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22.
A)
B)

C)

I I B B

D)
23.

A)
B)

C)

i I A B

D)
24.

A)
B)
C)

i I I B

D)
25.

A)
B)
C)

i I I B

D)
26.

A)
B)
)

R B

D)
21.

A)
B)
C)

i I I

D)

Physical Science Workbook

Refrigerators use the process of _

The transfer of energy through matter by the direct contact of particles is called

Radiation
Temperature
Density

Conduction

evaporation
compression
sublimation

combustion

radiation
confluence
conduction

convection

Which of the following has an external combustion engine?

Any material that flows isa__

air conditioner

modern steam engine in a power station
gasoline engine in a car

early steam locomotive

liquid

gas

fluid

current

radiator
combustion engine
solar collector

heating coil

Chapter 6 — Thermal Energy 2016

to remove heat from the interiors.

is something that absorbs radiant energy from the Sun.

is a measure of the average kinetic energy of all the particles in an object.
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28.
A)
B)
C)

I B B

D)
29.
A)

B)
C)

i IR T

D)
30.
A)
B)
C)
D)

I I B B

31.
A)
B)
C)

i I A B

D)
32.
A)
B)
C)

I I B B

D)
33.
A)
B)
C)

i I I B

D)

is the transfer of energy in the form of electromagnetic waves.

Conduction
Radiation
Refraction

Convection

Which of the following heating systems utilizes fuel to heat a mass of surrounding air that is blown
through a series of ducts?

forced air
electrical
solar

radiator

Heat engines convert _ _ energy into __energy.

potential, kinetic
mechanical, thermal
kinetic, potential

thermal, mechanical

is amaterial thatdoes not allow heatto move through it easily.

insulator
fluid
current

conductor

Which of the following would be the best material to use for making tea kettles?
aluminum, specific heat 920
graphite, specific heat 710
copper, specific heat 380

iron, specific heat 450

The opposite of evaporationis _

condensation
conduction
radiation

convection
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