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Modeling Measurement

Conversions through Graphing

Learning Goals

-to determine through graphing that the slope of a linear
relationship can be used as a conversion factor

-to use conversion factors when converting from metric to
imperial systems, and vice-versa

Class Data: Height in Different Units

L Convert your height in
Student What s your height in | Whatis your heightin | COnvertyour heightin | ™ incnes 10 FEET.
CENTIMETRES? INCHES? pmetres. Record to at least 4

’ decimal places.
A 170 67 1.702 5.5833
B 180.34 70 18 59167
c 151.8 59.81 151 47917
D 163.5 64.1 1,63 5.333
E 175 69 175 5.7917
F 151 59.43 151 475
G 175 68.75 175 55
H 151 59.43 1,51 4.75
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A) Graph: Height in cm vs. Height in inches

Student What is your height in | What is your height in y
CENTIMETRES? INCHES?
A 170 67
B 180.34 70
C 151.8 59.81 —
O
N
D 163.5 64.1 —
<
ke
()
E 175 69
I
F 151 59.43
G 175 68.75
H 151 59.43
0 X

Height (in)

A) Graphical Analysis

1. Once you've plotted each ordered pair (i.e., point), draw a line of best fit

(LoBF).
2. Using any two points on the line, determine the slope of your LoBF as
the ratio ...

slope = rise

run

3. QUESTIONS: Answer each of the following.

a) What value did you calculate for slope? What does this value mean relative to
your height in cm vs. your height in inches (")?

b) If someone was 72" tall, how tall would they be in cm?
c) If someone was 167.64 cm tall how tall would they be in ...

i) inches? ii) feet and inches?
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What does the slope of the line tell you about the relationship

between height in cm vs. height in inches?

B) Graph: Height in ft vs. Height in m

Student | Heightin METRES | Height in FEET y
A 1.702 5.5833
B 1.8 5.9167
—_~
k)
C 1.51 4.7917
3
<
D 1.63 5.333 [®))
©
I
E 1.75 5.7917
F 1.51 4.75
G 1.75 55
H 1.51 4.75 0

Height (m)
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B) Graphical Analysis

1. Once you've plotted each ordered pair (i.e., point), draw a line of
best fit (LoBF).

2. Using any two points on the line, determine the slope of your
LoBF as the ratio ...

slope = rise
run %Y Y% 4
3. QUESTIONS: Answer each of the follo—wing/ M=

a) What value did you calculate for slope? What does this value mean
relative to your height in feet vs. your height in metres?

b) If someone was 6' (' = feet) tall, how tall would they be in metres?
c) If someone was 1.6 m tall how tall would they be in ...

i) feet? i) feet and inches?
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B) Graph: Height in ft vs. Height in m

Student

Height in METRES

Height in FEET

A

1.702

5.5833

1.8

5.9167

1.51

4.7917

1.63

5.333

1.75

5.7917

1.51

4.75

1.75

55

1.51

4.75

i) Install app: DESMOS
ii) Create a table and enter the data:
X7 as metres; y; as feet
iii) Create an equation for a line:
yi~mx;+b M= Slope b_‘_(-,\lrop

iv) Write down the value you get for the .y
parameter, m (otherwise known as the slope of

theline). - 2 D43 ¢ i b= - [ bﬂ’?’({)

v) Go back to answer the questions (#3)
on the previous slide.

- _L_ ISW%\"\Q
\J(& c/%%;@fw Y - oS

i) Complete "Forensic Analysis"

i) Use DESMOS to confirm your answers in "Forensic Analysis"

-Graph (How did the position of the LoBF differ from your hand-
drawn graph?)

-Slope from answers (By how much did your slope estimate from
the LoBF differ from what DESMOS calculated?)

NOTE:

Scatter plots_LoBF_Slope Practice.pdf
D

Scatter plots_LoBF_Slope_Practice_Solutions.pdf
¥
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DESMOS: Graph for Part B (Height in ft vs. Height in m)

7
| yy~mx; +b
STA RESIDUALS
2 _ 1 on
6 4 1= =0.96 e, | plot
Y r=0.98
@
| PARAMETERS
m = 3.8474 b= —1.0278
5 .
&
4




Attachments

Q Scatter plots_LoBF_Slope_Practice.pdf
Q Scatter plots_LoBF_Slope_Practice_Solutions.pdf
% gimli glider-SD.mp4



Forensic Analysis TDals

Anthropologists and forensic scientists use data to determine information about people.
Scientists can make predictions about the height, age, and sex of the person they are
examining by looking for relationships in large amounts of data.

1. Construct a graph of the length of the humerus bone vs. the length of the radius.

Length of | Length of
Radius Humerus
(cm) - (cm)
25 29.7
22 26.5
235 271
22.5 26
23 28
22.6 25.2
21.4 24
21.9 23.8
23.5 26.7
24.3 29
24 27

2. Circle the point on the graph that represents the data for a radius that is 21.9 cm long.
How long is the humerus?

3. Put a box around the point on the graph that represents the data for a humerus that

is 27.1 cm long. How long is the radius?

4. Describe the trend.

5. Describe the relationship: As the length of the radius gets longer, the humerus

6. a) Draw a line of best fit.

b) Use the line of best fit to predict the length of the humerus, if the radius is 24.5 cm long.
Did you interpolate or extrapolate?

c) Use the line of best fit to predict the length of the radius, if the humerus is 25 cm long.
Did you interpolate or extrapolate?
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7. Use two points from your line of best fit to calculate the s/ope of the line that you graphed in #1. For
tips on how to do this, see the example below.

4 —— 3
3

( Riée orﬂ,AYn

2‘1/'2)0/ H{ 3-2 = 1 |

" |

—+{Run orax | {

8. Explain what the slope of the line means about the length of humerus vs. the length of the radius.
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Solutens  Forensic Analysis T
A

Anthropologists and forensic scientists use data to determine information about people.
Scientists can make predictions about the height, age, and sex of the person they are
examining by looking for relationships in large amounts of data.

1. Construct a graph of the length of the humerus bone vs. the length of the radius.

Length of Length of

Radius Humerus
(cm) - (cm)

25 29.7 v
— L 22 B
é v 23.5 271 L
30 225 26 1
E 2% ) 23 28 e
‘ 226 B A
A "‘4 .- 21.4 24 o
[ 21.9 2an .
XA 235 %I .
4 === 24.3 e
0 ' Radius 24 o

2. Circle the point on the graph that represents the data for a radius that is 21.9 cm long.
How long is the humerus? Q5. 2

3. Put a box around the point on the graph that represents the data for a humerus that
is 27.1 cm long. How long is the radius? 23. 5 un

4. Describe the trend.
As e i’“(.Ld;L“vS Caoq€es in %M/ S= Ao ey “{'ﬁi %04
-H{ éuatms

5. Describe the relationship: As the length of the radius gets longer, the humerus

e ok fgmao,(,
o 4

6. a) Draw a line of best fit.

b) Use the line of best fit to predict the length of the humerus, if the radius is 24.5 cm long.
Did you(ﬁfé@r extrapolate? | . . = 29 cm

c) Use the@t fit to predict the length of the radius, if the humerus is 25 cm fong.
Did youdnterpolatg or extrapolate? > <
— radius = L om
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7. Use two points from your line of best fit to calculate the slope of the line that you graphed in #1. For
tips on how to do this, see the example below.

Eetyy M o
e e i 1 9 = .
‘?f lineP)| | Siope=3 | Po: @5, 29 ) = ©
H = 5
3 s . 3 ?; - <2Q7 15 )
(1 2} e ' Rise or AY
2 peet iy 32 = 1 | ,
M"F/\w v - S ]D e LQ (’ = 2?.5"
I+ {Runorax 1 P : :
4-1 =3 i S
1 2 3 4 5 6 : ot
2

8. Explain what the slope of the line means about the length of humerus vs. the length of the radius.

Sl s

B Stope o # - e R + «@er Sle
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