CODERS and You:
Force, Motion and
Friction
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HB0H& (V4 &(-8." /01 2%+(-$3"$/ A8 TB5:4*+(-$8"$H9:5'+
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i1l
Goals

"H$%& " (($1)*"(

| "#$5%&'()*+',-& . #&.

1 /0123%#'%#43.#5'6-0$724$%8
1 *9:#%3;#&.

| <&0-%:-%%.#'=%3.3&>'#4#;#&.7'3&.-".%#530.3-&'S&"
$&3$48737?

| @7#',-53&>"'.-'?3;249$.#'$&5":%#530.
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11
Force and Motion

+$,%"-1"()$()
I "#$5%&'&%()*%+,-.+/0(*/(12%$(%.+33/**4
| 5$'&6&1&*63(+67($8+4#.$3

| 92$(+HH*+%2(1*($8#$/&A$61+18&*6(+67(
A$5+3-/$4%$61

| /+%18%%$(+%;-&/&6<(7+1+(12/*-<2($8#$/&4$61+18&*6
| =*A#-18&6<>=*7&6<(?761$</+1&*6

Missouri State,
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Vocabulary for the Classroom

¥ 1"H$%&'()"#$%($*(+%()%., . (I-($*(+%('(0123("#('(01,, ("* ("*(
"+4%8%$-5(6-($*(#%21,-(/*(-3"-("+4%$-(7"8/*9

¥ :123 &™*('00,/%:;()"#$%(-3'-()%%,2(#%01,2/8%

¥ 1, &*('00,/%;()"#$%(<3/$3()%%, 2('--#'$-/8%(

¥ =0p<-"* &"*00(1*/-(")()"#$%

¥ >002&*"-(7"8/*95(2*("+4%$-(-(#%2-(</,,(2-' @ (-(#%2-(1*,%22
$-%;(10"™(+@('()"#$%

¥ A"-/"* &-3%("00"2/-%(")(#%2-.(T"-I"*(7%"*2(-"(7"8%5(A"-/"*(
$*("$S1H#(<3%*('()"#$%('S-2("*(*("+4%%-
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Vocabulary for the Classroom

¥ 1"#3%HE %)*+,-%#S./0+1&"$*+1*2%+3*%04**'+%4&+-5"16$*-7+!"#
*6"2/+6246/-+&88&-*-+9&%#&'

¥ #*%HS+1"#IYHAKHDSYHE' +%)6%+6'+& 3; *$Y0+* R DU BI+H-+
O&=#'>7+?)#-+1"#$%H&' +#-+28&4*"+%)6'+-%6%# S+ 1"#$%H&'+1&"
-5"16%*

¥ @%6%#3+1'HE%BR#&'+%)6%+6'+&3;*$%0+*<B*"#*' $*-+4)#2*+ %"
&Y'HO&=#'>T+?2)#-+1"#PYHE& +#-+)#>)*"A+35%+&'$*+#%+)6-+3**
=*"$&I*A+#%+$6'+*<B*"#*' $*+ #*UHS+1"#EYoH# & +4)#$) +#-+284

¥ @/-%*9 %)*+6>"**B+58&'+35332*+&1+%)#'>-+4*+6"*+$&'$*""*B+-
) +-[-%*9+#-+%)*+,4&"2B0+%)6%+4*+4&" . +#'+1&"+*<6982*A+%
6'B+%)*+32&%.+$&52B+3*+&5"+-/-%*9
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Vocabulary for the Classroom

¥ BO%Y& :/2-*$%(C(-/7%5(D"<()'2-(2"7%-3/*9(/2(7"8/*95(EY%(
7%'21#%(-3/2(1*(T%-Yo#2(0%#(2%$";.(7C2

¥ F%,"$/-@8%,"$/-@(/2('(20%680: ((;/#%S$-/"+5(GH(7C2(6M
<%0(7%'21#%(-3/2(/*(7%-%#2(0%H#(2%$":.(7C2

¥ 2$$%,%#'-/"& I$3*9%(/*(20%%: K(C(I$3*9%(/*(-/7%K(3"<(7
-39%6(20%%: (") (*("+A4%$-($3*9%2("8%# (- T%5(?$$%, Yort'-I"*(
1%$,1:9%2(',,(-@0%2(")($3'*9%2.(20%%:;/*9(10.(2,"</*9(;"<* (
%8%*($3*9/*9(;/#%$-I"*(12('(-@0%(")('$$%, Yo#t'-I"*5(EY6(7%'2
-3/2(/*(7%-%#2(0%H#(2%S$"™: (2L 1'#%:.(7C2
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i1l
Force

).$/,&*1&
| A#'$44'BS6#'$&'35#F'-C'C-%0#D"E-%0#7?'.8:30$448'

0-;#'3&'.=-'C4%6-%7?F"27B'$&5".244

| AB#%#'S-".B#?#'C-%0#7?"-%3>3&$.#G"A#'0$&"-3&.'
-'-TH#0.7".B$.".%-520#'C-%0#'$&5'4$ 7#4'.B#,'.B#'
10$27#J'

| $'?:%3&>'0%&'0%#$.#'7-.B'$":27B'$&5".244K".B#'
#$5%.B'09&".244"#K"'-%".B#'>%-2&5'09&".27B";#
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Motion

).$,&*1&
| A#BHC3&#H ' -.3-&'3&'-::-73.3-&".-' Yo#?.
| L-73.3-&K'"?:##5'M6#4-03.8NK'$&5'$00#44#%$.3-&D
| A#':300'$&'$>%##5'2:-&' Yot CHY#&OH# :-3&.D'
+HP&3E&>'=#"1"##P$% -2%'P':-3&.K'-2%'-%3>3&'C%-;'
=B30B'#6#%8.B3&>'3?":#$72%#5D'
| "#$%& ' &()$+*,$- .(/%$+0&(&1

Missouri State,
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il
Speed

).$/,&*1&
| (:##5'3?'5#C3&#5'$?7'537.$&0#Q.3;#D'

| R#4-03.8'3?'&#3$%48'.B#'?$,#'$?' 2. ##5K'72.'&-.’
123.#D'

| R#4-03.8'3&0425#7'53%#0.3-&K'?:##5'B$?'&-'
53%#0.3-&

| *O%:: 4#

Missouri State,
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i1l
Acceleration

).$/,&*1&
| ABS.'3C'-2%'?:##5'0BS&>#7G

| [00#4#%9.3-&'3?'5#C3&#5'$?'M.B#' 0BS&>#'3&'?: ##S
M.B#'0B$&>#'3&'.3;#N

| 2/3$4*5$)68& 7$36$/($)8/+$7/+59%:/'0$*(&$',6&)$/.$
*44888&(*;/5

Missouri State,



i1l
Measurements

| S-2'09&" #$572%#":-.3-&'53%#0.48K'430#'.3:3&>'$'
%02&&#%'5-=&'$"'.%$00'-%'$'0$%'5-=&'$'%-$5
| <//5$:)$%$(&)6/5)&$$./(4&
| E-9%0#'3?":#$72%#5'3&53%#0.48D'A#'0$& ' ?##';-. 3-&l
$E&5'3&CHWN'S'C-%0#'72." #$5?72%3&>'3.'3?'. %300 3#Y%
| [?20$4#K'C-%'#99%: :4#K'BS?":-%#'&2$&0#' . BS&'8-2°
=-245"727:#0.
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i1l
Measurements

| E9%30.3-&'.8:30$448'=-%07?'$>$3&7?.'8-2%";-.3-&D'<C
8-2'$%#'?4353&>K'C%30.3-&?##07?".-'?.-.'8-2
| =0&(&$*(&$'+/$',6&)$/.$.(;4";/5>$?*",4$*573@;5&";4
1 (.$.30'C%30.3-&'3?'-C.#&'73>>#%'"'.B$&'O3&#.30'C%
#$&3&>'3.'3?'BSUS5HUPE&" (&-63&>"'.B$&'3.'37?".-
1#)&*)+%,-63&>
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How do we measure?

| @$+3-/$(125(*/1%B(+6(*,A$%1 (#/*)&7$3(,0(-3&6<(+(
3%+.$B(

| @$+3-/$(125(/8%18*6('$.1(,0(-386<(+6(+6<.$(+67(3*4$
<$*4$1/0B(C$1D3(7$'&6$(&1(4*/$(;-+61&1+1&)$.0
| "H$%& ()$Y6&* Vo+#,-HUo*H#SY NHBUB(,' 1%6*/%2/3$%/'%& %
$)$38*$4%5& 26%-&'%.$%3$57%12&))%/5%3$57%)&5($8%"#$
*#$%&' () $9%*#$%0(5$&*$5%* #$%1*&*,-%:5,-* /'
| EX-(%*-.7(+.35(4$+3-/$(2*F (+/(+6(*, A$%1(3.& 7$3B(92%(
+/12$/(12$(7&31+6%$G(12$(34+..$/(12$(H&6$18%(18Y
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i1l
How do we measure?

| A #3?22%# . B#'? ##5'78"1#372%38&>'7-.B'.B#'
537.93&0#'273&>'$"#.#%'?.300'$&5".B#'.3;#'273&>'$'
?.-.=%.0B'$&5'-2%'#12%.3-&D

| +#%$72%3&>'$00#4#%9$.3-&'37";,20B'BS%5#%K'72.'=4#
09&'12%$43.$.36#48'-77?#%6#'3.
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il
Describe your systems

HS0*($'+"1%'$23$%*4%$()'5"%6#

| *0%$:3&#'8-2%">#$5%'$&5'=%3.#'$' ?B-%.'5#70%3:.3-&
-C'#$0B'":3#0#D

1 A003.3&>'05&'7T#'$::43#5'3&'$":24.3.25#'-C'=$87K'"
?220B'$?'?.%%$3>B.'5#70%3:.3-&K":%#530.3-&K'$& P4
0-53&>'5#6#4-::#&.D

| <&'SHPUW'TK'=#'=344'?:#03C8'.-'"?-:#'5#>%#H#'B-='
=003.38&>'=344"'7#'3&0-%:-%%.#5D

Missouri State )%
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il
Describe your systems

S

Missouri State 1%
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i1l
Measurement Tools

DYNAMOMETER

L

! D —

S
_‘

>

Missouri State
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Cutebot and Microbit

Missouri State,
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i1l
MicroBit and CutebotOs

capabilities for F&M

| "HS%&'()*+,%'-%$./'00$1%2' #%-$33)45%-$6-*)-7%'6(5/1'68%, #)$$%4(($5$)*9$,$
| :6%4(($5$)*9$,$)%/-$-%'6,$)645%1'-054($9$6,-%, *069$4-/)$%8)43',:%461<*)%
4(($59)4,*6

$=4905%
| "2%0h #'68-%(4/-$%4%68$)*%)$41'68@%8)43",:%461%4(($5$)4, *6A%%

Missouri State, p

U NI V E R S I TY



11
LetOs measure some speeds

).9%6"17.'$23$%*4$(),)*"(

| 1+ H(F&12(%*631+61(3#$$7(+67(2+)B(+(#+/16S/(
4$+3-1$(12$(1&4%(&1(1+HS3(0*-(1*(F+.H(I(4$1$/
| K*F(.$1D3(4$+3-/$(=-1$,*1D3(+,&.&10
1:5,*$%&%.5,%5:%65/(5&2%*/%#&3%$%7/<5%=<*$./*%2/3%$%+,*#%
-['1*&*%16$$54%&*%)$&1*%>%2$*$519%?<1*%&1%7/<%4,48
| @$&1<5$5%*#$%*,2$%,*%*&0$1

| 5$1$/4865(12$(3#$$73(*(0*-/3$. (+67(0*-/(=-1$,*1
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LetOs measure some forces

).9%6"17.'$23$%*4$(),)*"(
| USE&>3&>'.B#'=--5#&'74-00'C%-:'.B#'?:%3&>"?0%4+#'
$&5'%#0-%5'$&5'%#$53&>'3&'VH=.-&?

1/.30B",2.#7-.".-".B#?:%3&>"?7094#'$&5'?#.'.B#'
2 ##S .-WPPXD'Y#0-%5".B# %#724.?'3&'V#=.-&?D

Missouri State,



LetOs measure some friction

).9%6"17.'$23$%*4$(),)*"(

| B-'68%,#$%+5*(C7%,#$%+*4)17%461%:*/)%-0)'68%-(45$%2$%2'55%9$4-/)$%D)

., A(#%,#$%-0)'68%-(45$%, *%o, #$Y6#**CY6*6%, #$%+5*(CA
E$,%,#$%+5*(C7%-461040%)%-'1$%1*267%*6%, *0%*D%,#$%-461040$)%,)4(CA
F/55%8$6,5:%2' #%4%-5*25:%'6()$4-'68%D*)($%/6,'5%, #$%+5*(C%+$8'6-%, *%9’
9$4-/)$%'6%,#4,%9*9$6,

G*6,'6/$%0/55'68%6*2%2' #%4%(*6-,46,%D*)($%46 1%9$4-/)$%484 6 A%H*/%94:C
4%-5'8#,%1'DD$)$6($%+$,2$$6%,#$%, 2+06)$41'68-A%"#-%'-%- 4, (%46 1%C'6S$,

H*/%(46%,$-,%,#$%1'DD$)$6,%-/)D4($%(*9+'64, *6-7%+/,%/-$%$=,)$9$%(4/, *6%
-461040%$)%*6%D$5,%4-%,#$%D)'(, *6%94;%+)$4C %, #$%-(45$%' D%, #$%D*) ($%

Missouri State, !
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11
More Static Friction

| @7?#'.B#'7-$3%5'$&5'74-00'0-;73&%.3-&'C-%"'Z
C%30.3-&%$4":-?737343.3#7

1)3:".B#'7-$%5'2&.34'.B#'74-00'7#>3&7".-';-6#D") B#'
$&>4#'3?'%H4$.#5".-'.B#' 0-#CC303#&."-C'?.$5.30'C%3

Missouri State,
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Microbit and Kinetic Friction

).*(7&')"#"0"%").$'+$,%
| A(;'&$*$6(/B(*%$/$(&*7$'08&$*44&8B8&(/%0&'&()$/5$'0&S
%:;4(/:;

| 2'(*6$5'0&$%:;4(/:;'$'/$'0&$:8/4@$*579$)8;7&9;'$/5%.(;4';/5*8%
)3(.*4&)

| C)&$'0&$7**$'/$*5*8,D&$'0&S.(;4';/5
| E&*7$'08$*448&88(/%& &($*)$'08$43'&:/'S%/F&)
| C)&$'08$7**$'/$*))&))$'0&$*44&8&(*;/5

Missouri State,

IIIIIIIIII



11
Scratch

| [8'&-=K'8-2'?B-245'B$6#'$'(0%$.0B'$00-2&..

|"->'3&".-'8-206'$00-2&..

| (.$%.'$'8&#="%-H#O.

| A#'=344'TH#'=%3.3&>'$"%->%S:" .- 2##'B-='C%30.3-&
SCCH#O.?'.B#2:##5'-C'$'74-00'243538>'5-=8'$'%$;:

Missouri State,

IIIIIIIIII



il
Friction Program

| L4$&'8-2%'(:%3.#7?'M=%3.#'-2.'$'?#."-C'(:%3.#?'C-%'
B#'=-%45ND"ABS$.'5-'.B#8'%#:%#?#&.G
| E*%6
| G8/4@
| H$+*,$'/$40*5B&$'0&P5(*%06$%*' &(;*8%1)6(;'&)$'0*'$+&F+; 889
3)&%$*)$:3"/5)J
| H$+*,$'/$4*8438*'8$)6&& TSIF*(;*:8&)J

Missouri State 1%
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il
Friction Program

| B..:?FQQ70%%.0BD;3.D#520Q:%-H#0.?0QZ\TW]* _ Q

Missouri State,
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il
Writing and STEM/Coding

| @?#'$'0-:738$.3-&'-C'=%3.3&>'2.%$.#>3#7K'38042°
A'K'A daTAVK'(.3008'V-#2K'*93.)300#.K'b-2068.$43¢

1"380" . B#'=9%3.38>".-'3::-%.$8&.: 3#0#?'-C',-53&>'$&5'
()*+'H#9:#%3:#&.$.3-&'?20B'$?F'$4>-%3.B;
SHEHA- #E. K'HOH#% 3 #8.$4":%-0#52%#?K'#.0D

| (B$%0#'=%3.3&>".-'3::%-6#0-::2&30%$.3-&'

Missouri State,
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