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The Standards for Mathematical Practice outlined in the
Common Core State Standards for Mathematics describe varieties of
expertise that mathematics educators at all levels should seek to develop

in their students.

These are:

1) Make sense of problems and persevere in solving them.

2) Reason abstractly and quantitatively.

3) Construct viable arguments and critique the reasoning of others.
4) Model with mathematics.

5) Use appropriate tools strategically.

6) Attend to precision.

7) Look for and make use of structure.

8) Look for and express regularity in repeated reasoning.

’ This icon indicates that the slide . Ihis icon indicates

contains activities created in Flash. teacher’s notes in
These activities are not editable. =7 " the Notes field.
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Students are investigating how the speed of sound, v, varies
with temperature, 7. They have experimental data summarized
in the table; however, it was not possible for them to collect data
at very low temperatures. What they know is that theoretically
sound cannot travel at absolute zero (-273°C).

7

T (°C)lv (m/s)] =12 ] The students plan to do a linear

0 355 |126,025| regression to find a relationship to
50 | 385 |148,225| describe the speed of sound. Why
100 | 415 [172,225| does their table include u = p2?

150 | 440 (193,600 They are planning to check if v varies linearly
200 | 465 [216.225 with 7, OR if u (= v?) varies linearly with T.

’ The second regression will check whether v
—2173 0 0 depends on the square root of T.

\s, &
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Speed of sound experimen & &\ @

Perform a linear regression using

e T as the independent and v as the dependent variables
e T as the independent and « = v? as the dependent

variables, then solve for v and plot the results.
v =1.0067 + 305.3 u =457.8T + 125397

V2 = 457.8T + 125397
y =354.1/1+ T/273.9

400 Which gives better results?

How is the theoretical data
point at absolute zero helpful
in determining which is the
better model?

00

v~

—-200 200

&

4 0of 16

© Boardworks 2013



Speed of sound experiment (

Create a list for the temperature data

(1Y

using the “{" and “,” keys.

Store the list in L1 by pressing “STO>"
then “2"®” “1” then “ENTER”.

TCOp M) u=v2 ) gimilarly,
0 | 355 (126,025 store the
50 | 385 [148,225| data for v
100 | 415 [172,225| inL2, and
150 | 440 |193,600| the data
200 | 465 |216.225| foruinls.

273 O 0

{0,50,100,150,200,-273} 1
{0,50,100,150,200,-273}

Ans->L1
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Speed of sound experiment (4

To perform a linear regression on a TN
graphing calculator for L1 and L2, press o T
the “STAT” button, scroll to the “CALC”
menu and press “4” for LinReg(ax+b).

Press “2"” “1” to use L1 as the Xlist.
Similarly, scroll to the Ylist field and
press “2n9” “2” to use L2.

Scroll to the Store RegEQ field. Press
“VARS”, scroll to “Y-VARS” menu and
press “1” for Function. Press “1” to store
the equation in the Y1 field in Y=.

Scroll to Calculate and press “ENTER”.
The result is also stored in Y=.

\s,
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Exploring radical functions

Exploring radical functions
VA
Press the arrows
to change the index.
< >
X
y= Jx
b
l?)

&
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square root function:  f(x) ="

()4 . |
T vertical asymptote: none
horizontal asymptote: none
|
/’ domain: [0, «)
i >
X range: [0, «)
roots: x=0
special points: (1, 1)
Y
All functions of the form Vx with an even index
have the same basic characteristics and shape. @
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cube root function: 1(x) =Vx

(x)4 . |

T vertical asymptote: none

horizontal asymptote: none
—— domain: (=, «)

x: >

— X range: (=, «)

roots: x=0

special points: (1, 1)

Y
All functions of the form Vx with an odd index »
have the same basic characteristics and shape. @
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Reflecting radical functions

Reflecting radical functions

YA Press the arrows to change
the index to 2 or 3.

— flx) = 4x
I/._ Press show or hide to show or hide
< 0 > the transformed functions.

— y = f(—x) | show

— ¥y = —fx) show

N — ¥ = [(—x) | show

V]?)
&
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Translating radical functions

YA

Translating radical functions

Press the arrows to change the index
or fransform the functions.
Press show or hide to show or hide
the transformed functions.

I/" — f) =
) >:T
— y=fx)¥0 — y= flx+0)
[ show ] show ]

V]?)
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Stretching radical functions

Stretching radical functions

_. Press the arrows fo transform the
IA function. Press show or hide to show
or hide the transformed functions.

— flx) = x
<& -//;

— g fif{x) === g= ] 2

[ show ] show ]

V]?)
&
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Analyzing the general square root fu =0 @

general square root function: f(x)=a\bx—h +k

)4 vertical asymptote: none
S

/\"0,‘:99"" horizontal asymptote: none
. [Alb, =) forb>0
/ oot domain: (oo, hib] b <0
X I [k, =) fora>0
/ 9% (oo, ] fora<0

graph begins at: (4/b, k)
v oots: ¥ = (k? + a?h)la’b OR
" none

&
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Match functions to graphs

Match each translated radical function to its graph

[f{x)=\f'—1 J[ g(x) =+ 1 JL&{I)=\{I—1+1J[k{x)=nfm—1][ n(x)=Vx—1 J

I
IR
L

[

=/ 0 00,
&
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Sketching radical functions @

Sketching radical functions

In this activity, try to sketch the

graphs of the translated,
stretched and reflected radical

functions before revealing the

_}’A

answers. Think about which

Press start to begin sketching.

| start |

graphs have roots. (0,0)

.

.

@\

000

\s,
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Domain and range practice

Drag the correct symbols and numbers into place
domain range

f(x)=||7_3 i:‘ ]," ' ~ [ ) - W

Sl ™ ") i~ " S

)
e»=%-3 (JO).C
DO).CC

)
)

" Y

rx) =V3x + 3

r~r

s'(x)=<’—(x—3) ol

w

r i i
J J e
- ™ r N F

[SJ[EJMEJSS

wm=-3w+3 ). D0 O )[ )ﬂ

A eG\OQ
\s,
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