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Chapter 5: Mass,
Temperature, and Volume

We will look at further
conversions between the
metric and imperial systems
in this chapter and learn how
to apply them to real life
situations.




5.1 - Temperature Conversions.notebook March 14, 2017

Temperature

Have you ever noticed how cooking femperatures for most frozen
meals are given in °F yet we measure the outside temperature in °C?
How do we compare the temperatures in these two systems of
measurement?

S Current Current Temperatures

L Itk

531, 40075 Vg
53 )
“n



5.1 - Temperature Conversions.notebook

BAKE

1. Preheat oven to 400°F. Remove plastic
wrap from meatballs and place meatballs in
a baking dish. Heat meatballs thoroughly
according to times below or until internal

Defrosted: 20-25 minutes
Frozen: 30-35 minutes

CROCHPOT

1. Remove plastic wrap from meatballs,
Place meatballs in crockpot and heat on
highest setting according to times below or
until internal temperature of meatballs
reaches 160°F

Defrosted: 1.5-2 hours, stirring periodi-
cally for even heating

Frozen: 2-2.5 hours, stiring periodically
for even heating

dpplianoms vary, Heating fimes approgimane

March 14, 2017

MICRDWAVE

1. Remove plastic wrap from meatballs and
place meatballs in a microwave safe dish.
Heat meatballs thoroughly according o
times below or until internal temperature
reaches 160°F.

Defrosted: 3-5 minutes

Frozen: 5-7 minutes

STOVETOPF

1. Preheat nonstick skillet tomeadium low
heat. Remove plastic wrap from meatballs
and place meatballs in skillet, Panfry over
madium low heat, coverad, according fo
times below or wnfil internal temperature
reaches 160°F,

Defrosted: 16-20 minutes, tun frequently
for even heating

Frozen: 20-25 minutes, turn frequently for
evan heating
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5.1 - Temperature Conversions

e Read Math on the Job p. 188
FACTS...

- most North Americans use cooking temperatures in Fahrenheit.

- stoves and recipes are usually in °F.
- Sl system came into play in 1970's...before that was Fahrenheit only.
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COMPARISONS...

100° Celsius is the same temperature as
212° Fahrenheit, and 0° Celsius is the same
temperature as 32° Fahrenheit.

Thus, there is a 100-degree difference
between the freezing and boiling points on
the Celsius scale, while on the Fahrenheit
scale there is a 180-degree difference.

Therefore, the relationship between the size
of the degrees can be expressed as

C_100 _5
0

F 180
This means that each degree Fahrenheit is
% of a degree Celsius.

Since 0°C is equivalent to 32°F we
must subtract 32 from the Fahrenheit
temperature before we multiply by _%.

Thus, the formula for converting degrees
Fahrenheit to degrees Celsius is:

_J(F_13)
C Q(F 32
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F C

212 100 Bolling point of water

194 80

176 80

158 70

140 80

122 50

'gg ;'g Average body Temp. 37C (98.6F)
88 — 20
50 10
& ¥ 0 Freezing (melting) point of water
14 -10
-4 =20

22 -30

-40 -40

-58 =50

-T6 =50

-84 =70

-112 -80
130 -390

-148 -100
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Roots of Temperature

Galileo Fahrenheit Scale Celsius Scale
Thermoscope 1714 1742
1592 -

Galileo Galilei Daniel Gabriel Fahrenheit
(1564- 1642) (1686 - 1736)
OC ."F Anders Celsius
(1701 - 1744)
90120
30 ==
=20
20 4=
= =X
10==
=)= 40
0 =|=32
30=[=20

o
&

L ;
r
., Lo’ 8
e L

@ ©2001 HowStuffWorks


http://inventors.about.com/od/fstartinventions/a/Fahrenheit.htm
http://www.notablebiographies.com/Ca-Ch/Celsius-Anders.html
http://en.wikipedia.org/wiki/Galileo_thermometer
http://www.howstuffworks.com/question663.htm
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Conversions

Convert from °F into °C... Convert from °C into °F...

Let's rearrange to get the formula!

_2(F_ 9C - %[ 5(F )
EQ‘F 32] & 5/(9( >

+32 132

1 ¢c= F- D7

—_—

dac 432 = F

5
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Temperature Conversion Worksheet

350°F | =

Standard cooking temperature |
- 100°C | Water boils
] 170°F = Well done steak .
1 98.6°F = 137 Normal body temperature
I = 20°C Room temperature
32.° = 0°C | Water freezes
= -40°C School closures
= -196°C Boiling point of nitrogen

To convert from Celsius to Fahrenheit:

Tp=§Tcr—32

You can convert a temperature from Celsius to Fahrenheit in 3 steps:
. Take vour Celsius temperature O  and multiply it by 9.
_ O_ x9=_0
2. Take the answer from step onc and divide it by 3.
0 -s-_ 0

3. Take the answer from step two and add 32 to it.
0
O +32=__32

To convert from Fahrenheit to Celsius:
m g(TF ~32)

You can convert a temperaturc from Fahrenheit to Celsius in 3 steps:
|. Take your Fahrenheit tempcrature Z Z  and subtract 32 from it.
. §2 =S50
2. Take the answer from step one and multiply it by 5.
SL x5=__ 2 50

Take the answer from step two and divide it by 9.

250 -9=__ 977 °C
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Activity 5.1 on Page 189

Working in partners you will
complete questions 1, 3, 5,
and 6 on page 189. You will
have 30 minutes to complete
this and pass it in. Use the
graph to answer the e
questions. \.,VFL

10

DO YOU
CLASSWORK

March 14, 2017
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Degrees in Fahrenheit versus Degrees in Celsius

ACTIVITY 5.1 p. 189

EQUIVALENCIES IN FAHRENHEIT AND CELSIUS UNITS

Example

7

| ac

Bitterky cold day

-22

=30

Mild day

59

15

Hot day

g1

o

Normal body temperature

98.6

37

Bailing water

212

100

°C

e Can we develop an equation to model the relationship?

11
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Converting Temperatures in °Celsius to °Fahrenheit and vice versal

Formula for converting °C to °F:

°C=5/9* (°F - 32) C =5(F-32)
9
Formula for converting °F to °C:
F=9C+32
°F=9/5*°C+32 5

12
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HOMEWORK... forFriday

TEXT p. 193 #1 -6

5.1 Worksheet - Temperature Conversions.docx

| will pr
| waill pr

)
C :|;-':|
T ENERY oae
T EViE .::l:;||

S .r.|.-.

March 14, 2017
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NEED ANSWERS???

Section 5.1 Detailed Solutions.pdf

L}

14
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Converting Fahrenheit and Celsius (B)

10 °C

-31 °F

21°F

98 °C

-30 °F

-31°C

12 °C

-91 °C

185 °F

6°C

-96 °C

= DF

°C

°C

“F

°C

“F

°F

°F

°C

°F

°F

T8°F = °C
208°F = °C
61°F = °C
-143°F = °C
141°F = °C
62°C = °F
-102°F = °C
51°F = °C
-83°F = °C
88°C = °F
86°C = °F

-128 °F

-89 °C

-133 °F

-46 °C

5°C

44 °C

-21°C

-2°C

206 °F

75 °F

*C

°C

°F

“C

°F

“F

“F

°F

°F

*C

°C

M MATH-DRILLS.COM

MATH-DRILLS.COM MATH-DRILLS.COM MA

March 14, 2017
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Converting Fahrenheit and Celsius (B) Answers

10 °C

-31 °F

21 °F

98 °C

-30 °F

91 °C

185 °F

-96 °C

50 °F

-6.11°C

208.4 °F

-34.44 °C

-23.8 °F

53.6 °F

-131.8 °F

428 °F

-140.8 "F

78 °F

208 °F

61 °F

-143 °F

141 °F

62 °C

-102 °F

51°F

-83 °F

88 °C

86 °C

25.55°C

97.77 °C

16.11 °C

-97.22°C

60.55 °C

143.6 °F

74.44 °C

10.55 °C

-63.88 °C

190.4 °F

186.8 °F

-128 °F

5 °F

-89 °C

-133 °F

-46 °C

5°C

44 °C

-21°C

206 °F

75 °F

-88.88 °C

15 °C

-128.2 °F

-91.66 °C

-50.8 °F

41 °F

111.2°F

5.8 °F

28.4 °F

96.66 °C

23.88 °C

16
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EXTRA PRACTICE???

Worksheet - Converting Temperatures.docx

Worksheet - Converting Temperatures.pdf

1‘\._,‘_

17
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WARM-UP...

Chinook winds are known to cause great changes in temperature over a short period of time.
The most extreme temperature change in a 24-hour period occurred in Loma, Montana, on
January 17, 1972. The temperature rose from -54 °F to 49 °F.

a) What was the change in temperature in degrees Fahrenheit?

Solution? mChinook wind ia aﬁ
warm, dry wind that
blows east of the

. i . Rocky Moutains, often

b) Wha_t w?as the maximum/minimum temperatures in degrees causing significant
Celsius? temperature

increases in a short

Solution? @e in winter. J

¢) What was the change in temperature in degrees Celsius?

%]

Strong Wind

(]

Altitude (kilometers)
— 1]

18
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Chapter Project—Conversion Table



Name: ______________________________ Date:_______________________________



		CONVERSION TABLE



		Ingredient

		SI mass

		Imperial mass

		SI volume

		Imperial volume
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Imperial mass
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Chapter Project—Group Member Assessment



Name: ______________________________ Date:_______________________________



Partner’s/group members’ names:						



To evaluate how well you did on your project, you will want to consider the following:

• the accuracy of your calculations and the completeness of your work;

• the effectiveness of your use of technology for organizing your project and for creating your final presentation;

• the creativity you brought to planning and creating the menu and recipe booklet;

• your completion of all the assigned tasks on time; and

• your contributions to the group.



How do you feel you have done, given the criteria above?																																									

Were you able to complete all aspects of the project? If not, why not? Did you allot your time effectively?																																															

In what areas did you excel?																																													

Are there areas in which you could improve?																																											

What strengths did each person in your group bring to the project?																																								

If you had to do the project over again, what would you do differently?																																							
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To evaluate how well you did on your project, you will want to


 


consider the following:


 


• 


the accuracy of your calculations and the completeness of your work;


 


• 


the effectiveness of your use of technology for organizing your project and for 


creating your final presentation;
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creativity you brought to planning and creating the menu and recipe booklet;
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your completion of all the assigned tasks on time; and
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your contributions to the group.


 


 


How do you feel you have done, given the criteria above?


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Were you able to complete all aspects of the project? If not, why not? Did you allot your time 


effectively?
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What strengths did each person in your group bring to the project?


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


If you had to do the project over again, what would you do differently?
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Chapter Project—Judging Criteria



Name: ______________________________ Date:_______________________________



Group Name:											



Circle either yes or no or rate the presentation for each of the following criteria.



1. Does the presentation include all of the required elements? 		1 2 3 4 5 6 7 8 9 10



• A menu with the name and a brief description of each dish? 		YES / NO



• A recipe for each dish? 						YES / NO



• Converted amounts for all the ingredients in each recipe? 		YES / NO



• A conversion table? 							YES / NO



• A shopping list? 							YES / NO



2. Does the menu feature the two theme ingredients? 				YES / NO



3. Is the menu appealing? Do the dishes complement each other? 

Are they creative? 							1 2 3 4 5 6 7 8 9 10



4. Are the menu and recipe booklet attractively presented?

Are they easy to read? Are they visually appealing? Is the design of 

the presentation consistent? Is the presentation neat and clear?	1 2 3 4 5 6 7 8 9 10	



	

Based on the above criteria, give the overall presentation a rating out of 10, 10 being exceptional.

1  2  3  4  5  6  7  8  9  10
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4. Are the menu and recipe booklet attractively presented?


 


Are they easy to read? Are they visually appealing? Is the design of 


 


the presentation consistent? Is the presentation neat and clear?
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Chapter Project Checklist



Name: ______________________________ Date:_______________________________



		CULINARY COMPETITION CHECKLIST



		• What are your theme ingredients?

		



		• Does your menu have a theme? What is it?

		



		• Have you decided on 3 dishes for your menu?

• Appetizer:

• Main:

• Dessert:

		



		• Have you located or created recipes for each of your dishes?

		



		• Have you accurately converted your recipes so that you will have a serving for each person?

		



		• Have you listed all of your ingredients both in a conversion table and in a shopping list?

		



		• Have you accurately converted all the ingredient amounts according to the tables?

		



		• If required, have you shown examples of your work?

		



		• Did you design a menu and a recipe booklet using design software or art supplies?

		



		• Does your recipe booklet include

• a recipe for each dish?

• the converted amounts for each recipe?

• a conversion table showing all conversions for your ingredients?

• a shopping list with converted amounts for each of your ingredients?

		









Geometry, Measurement & Finance 10


 


Chapter Project Checklist
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CULINARY COMPETITION CHECKLIST
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What are your theme ingredients?


 


 


•


 


Does your menu have a theme? What is it?


 


 


•


 


Have you decided


 


on 3 dishes for your 


menu?
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Appetizer:
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Main:
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Dessert:


 


 


•


 


Have you located or created recipes for 


each of your dishes?


 


 


•


 


Have you accurately converted your recipes 


so that you will have a serving for each 


person?


 


 


•


 


Have you listed all of your 


ingredients both 


in a conversion table and in a shopping list?


 


 


•


 


Have you accurately converted all the 


ingredient amounts according to the tables?
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If required, have you shown examples of 


your work?
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Did you design a menu and a recipe booklet 


using


 


design software or art supplies?


 


 


•


 


Does your recipe booklet include


 


• 


a recipe for each dish?


 


• 


the converted amounts for each 


recipe?


 


• 


a conversion table showing all 


conversions for your ingredients?


 


• 


a shopping list with converted 


amounts for each o


f your 


ingredients?
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Chapter Project—Shopping List



Name: ______________________________ Date:_______________________________



		SHOPPING LIST



		

		Total amount of ingredient needed



		Ingredient

		Quantity

		SI mass

		Imperial mass

		SI volume

		Imperial volume
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Geometry, Measurement, Finance 10 Name:

Temperature Conversion Worksheet

Convert the following Fahrenheit temperatures to Celsius:

1. 2200°F (ceramic kiln) 2. 650°F (Brick pizza oven)
3. 98.6°F (normal body temperaturc) 4. 451°F (book paper burns)
5.-18°F (Freon refrigerant in ice rink) 6. 134°F (record high in Death Valley)

Convert the following Celsius temperatures to Fahrenheit:

7. 27°C (January in Yellowknife, NT) 8.-196°C (boiling point of Nitrogen)

9. 961,78°C (melting point of silver) 10. 15°C (suntanning in Montreal)

11. 200°C (antifreeze boils) 12. -273°C (absolute zero)
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Temperature Conversion Worksheet -1

1)82°F  °C
2) 1°F____°C
3 91F__ °C
4 -4°F_ °C
5 62°F__ °C
6 16°F___ °C
7) 83°F %G

8

87°F °C

‘www.MathATube.com

9) 94°F____ °C
10) 98°F_ °C
1) 9°F___ °C
12) 42°F____°C
13) 0°F___ °C
14) S81°F____ °C
15) 41°F____ °C
16) 85°F 5@
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Temperature Conversion Worksheet (2

n 3F_°C 9 30°F  C

2) 6°F____ °C 10) 74°F____°C
3) 63°F__ °C 1) -18°F____ °C
4 -16°F____°C 12) 88°F___ °C
5 95°F__ °C 13) 35°F__ °C
6 -19F___ °C 14 9%°F___ °C
7) 45°F °c 15)  92°F c

8) 771°F °C 16) 59°F °C

‘www. MathATube.com
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Temperature Conversion Worksheet -1 answers

D

2)

4

3

6)

7

8

27.778°C

-17.222°C

32.778°C

-25.556"C

16.667°C

-8.889°C

28.333°C

30.556°C

‘www MathATube.com

9

10)

11)

12)

13)

14)

15)

16)

34.444°C

36.667°C

-12.778°C

5.556°C

-17.778°C

27.222°C

5C

29.444°C
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Temperature Conversion Worksheet (2 answers

1) 2.778°C 9) -L111°C

2) -14.444°C 10) 23.333°C
3) 17.222°C 11) -27.778°C
4 -26.667°C 12) 3L111°C
5) 35°C 13)  1.667°C
6) -28.333°C 14)  35.556°C
7y 7.222°C 15)  33.333°C
8) 25°C 16 15°C

www MathATube.com






SMART Notebook


[image: \\nbss0811.nbss.nbed.nb.ca\homedirs$\staff\hallihana\My Pictures\Math Works 10\Chapter 4\Section 4 - Build Your Skills Worksheet 001.jpg]

image1.jpeg

— Temperature Conversiens

Convert the following ensperautes w dvgzees Dalirenhn

o 0 -
Eo 1057 @ 2 i
ic) —H0C B2

2. Convert the followang temperatures to degrees Celsis.

@ 0F BosOE

oo - 29
ERER] ax smr
@ o 0 o-r

3. Which is hatter. a blowterch fame a1 1300°C or 2 candle fame a1 130°F By how

much is ene flame hotter than the uther i each scale?

4 When Harry muixes different materials o pave a road. he knows that they must
e kept at the followng tomperarures in degrecs Fahrenheit. Caleulare the

temperatures in degrees Celsis

) Bituminous material must be hetween 200°F and 260

b Water
Water sohiuon aust br between osep and 100<F

)
@ The mixang gel must be berween 160°F and 210%]

5. In 1992, the temperature n Puncher Creek, Aibica, ruse from —19°C (0 22°C in

just one hour dute v chinaok wind. What were these temperatures in degrees
Fahrenbeir?

6 When the human hady reaches a temiperature of #1°F, 10 s said ta he m 2 state of

miedical cmergency ” What 1s 1his temperarure: in degrees Cetsius?

€ May 26, 1991 Mount Logan, YT, recorded 1he caidest temperature ontsade of

Antarcuea al =106 6°F. What s this temperatuce w degrees Celsius!

> S o
B Some ol the ies v e e Wl a $pace shiatle ate able t wirthstand temperaiuTes
of 2300

F What 1s this 1n degiers Cetsins?

soe Eop ¥ 4 2y
= g S ooz
.os ¥ %Y 55 E
5 2 a2 oz o2 i 2

1
2
4

5
6
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Name : Score :
Teacher : Date

Converting Fahrenheit and Celsius

1) 118° 16) 47° C

2) 2° 17) -20° F
3) 45° 18) 19°cC

4) 13° 19) 47°cC

5) -37° 20) 39°C
6) 11° 21) 92°F

7) 27° 22) 46° F

g8) -2° 23) 47°C

9) 12° 24) 74° F
10) -2° 25) 74° F
1) 4° 26) -17° F
12) 48° 27) 110° F
13) 24° 28) 115° F
14) 106° 29) -40° F
15) 9° 30) 49° F

Geometry, Measurement & Finance 10
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Name : Score :
Teacher : Date
Converting Fahrenheit and Celsius
1) 118° F  47.78°C 16) 47°C  1166°F
2) 2°c 356 F 17) -20° F  -28.89°C
3) 45°Cc 113 °F 18) 19°C  66.2 °F
4) 13°F  -1056°C 19) 47°C  1166°F
5) -37°C  -346 F 20) 39°C  1022°F
6) 11°c 518 °F 21) 92°F  3333°C
7) 27°Cc 806 °F 22) 46°F 778 °C
8) 2°c 284 °F 23) 47°C  1166°F
9) 12°F  -11.11°C 24) 74° F  23.33°C
10) -2°c 284 °F 25) 74° F  23.33°C
11) 4°c 392 °F 26) -17°F  -27.22°C
12) 48° F 889 °C 27) 110° F  43.33°C
13) 24°c 752 °F 28) 115° F  46.11°C
14) 106° F  41.11°C 29) -40°F 40 °C
15) 9°c 482 °F 30) 49°F 944 °C
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Section 5.1 Temperature Conversions, Build Your Skills, p299-301
Student Resource p193—194

Build Your Skills

1. Converting these temperatures all require substituting into the formula C=-(F —32).

Have the students write the formula each time they use it and substitute in using brackets
around the number they are substituting in so as to reduce errors.
Ground meats:

If F=160
C=-(F-32)
C=-[(160)-32]
C=-(128)

C=- —
C=71°C

The steps in subsequent questions are the same.
Beef (medium rare):

If =145
C=-(F-32)
C=-[(145)—-32]
C=-(113)
C=63°C

Beef (well-done):
IfF=170
C=-(F-32)
C=-[(170)—32]
C=-(138)
C=77°C

Chicken:

If F=165
C=-(F-32)
C=-[(165)—32]
C=-(133)
C=74°C

Thus, the internal temperature, measured on the Celsius scale for each of the following, is
approximately:

Ground meats: 71°C

Beef (medium rare): 63°C
Beef (well-done): 77°C
Chicken (whole): 74°C





2. Students will use the formula /= - C + 32 for this question.

IfC=21
F=-C+32
F=-(21)+32
F=70°F

Mandy will have to modify her asphalt paving mixture if the temperature falls below 70°F.
Temperature would affect a paving mixture because asphalt becomes more fluid as it is
heated.

3. Both temperatures must be changed to degrees Celsius as in question 1. Students will
follow the same steps.

If F=105
C=-(F-32)
C=-[(105)-32]
C=-(73)
C=41°C
IfF=-15
C=-(F-32)
C=-[(-15)-32]
C=-(—-47)
C~-26°C

Chan will not have to work if the temperature is above 41°C or below —26°C.

Extension
After doing these questions involving division by 9, students, especially those who used
calculators, may have noticed that:

-=0.11111...
-=0.22222...

-=0.33333... etc.
You could use this as a “teachable moment” to discuss number patterns such as those
involved with the fractions —, —, —, etc.

4. This question is designed so that students realize the difference between temperature and a
change in temperature. That is, the 230 is a temperature in degrees Celsius and the 10 is a

change in Celsius degrees. Therefore, they need to use the formula ' =-C + 32 to change

230 to degrees Fahrenheit, but they need to use the fact that each Celsius degree is —of a
Fahrenheit degree to determine the value of the +10.

If C =230
F=-C+32
F=-(230)+32

F=414+32





F =446°F

Now, 10 Celsius degrees are equal to:

F=-(10)

F=18°F

So, the surface temperature of the crimper is (446 + 18 ) °F. The temperature of the crimper
is between 428°F and 464°F.

Note: Students may make the mistake of using the formula F'=- C + 32 on the 10. Point out

to them that the “10” here is a number of degrees, not a temperature, so they have to use the
relationship between the size of the units rather than the formula.

5. a) Answers will vary.
b) Answers will vary.

o) IfC=18
F=-C+32
F=-(18)+32
F = 64°F
IfC=22
F=-C+32
F=-(22)+32
F=72°F

Bev likes to keep her house between 64°F and 72°F.
Extend Your Thinking

6. Here, students will have to realize that at some arbitrary temperature, say x, the reading on
both thermometers will read the same. Thus, both the /" and the C will be replaced by x in
either formula.

Method 1

F=-C+32

Substitute x for F and C.

x=-x+32

Multiply both sides by 5, the lowest common denominator.
S5x)=5(-x+32)

5x=9x+ 160

Subtract 9x from each side.

5x —9x=9x + 160 — 9x

—4x =160

Divide both sides by —4.

x=-40
Method 2
C=-(F-32)

Substitute x for F and C.





x=-(x—32)
Ix=9[-(x—32)]
Ix=5(x—32)

9x =5x — 160

9x — 5x =5x—160 — 5x
4x =-160

x=-40
Thus, —40°C = —40°F.
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