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n n
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#$

R!M0/!

)%/e3!L03/!3#N!/?#/!e!,3!?*D!908?!9*-%N!N*0!D*0)<!$%/!,4!N*0!,-(%3/%<!t&!/?#/!D#3!8*9+*0-<%<!

8*-/,-0*03)N!#/!&JJb>!!A*!,4!N*0!,-(%3/%<!t&!#/!/?%!%-<!*4!&!N%#2!N*0!D*0)<!?#(%!tS>XS!*2!&e!*2!

# of Splitting 
Periods 

Total 
Money 

&! S!
S! S>Sj!
Y! S>YX!
j! S>Zhh!
&J! S>jIZX!
&JJ! S>XJZh!
&RJJJ! S>X&HI!
&JRJJJ! S>X&h&Z!
&JJRJJJ! S>X&hSHh!
&RJJJRJJJ! S>X&hShJZ!



! ! "#$%!!&H!

,4!N*0!,-(%3/%<!t&J!N*0!D*0)<!?#(%!tSX>&h!*2!&Je!W?//+K^^M%//%2%6+)#,-%<>8*9^#2/,8)%3^#-]

,-/0,/,(%]$0,<%]/*]%6+*-%-/,#)]40-8/,*-3]%^[!*2!,-!$%-%2#)!D%!8#-!D2,/%!/?#/!N*02!/*/#)!9*-%N!

%E0#)3!?*D!908?!N*0!3/#2/!D,/?!/,9%3!e>!!C?,3!,3!#3309,-$!/?#/!N*02!2#/%!,3!&JJb!#-<!N*02!/,9%!

+%2,*<!,3!&!N%#2>!!5(%-!9*2%!$%-%2#))N!D%!3#N!/?#/!C*/#)!!_!.-,/,#)!6!%2#/%!6!/,9%>!!C?,3!4*290)#!8#-!

M%!#++),%<!/*!8*-/,-0*03!%6+*-%-/,#)!$2*D/?!*2!<%8#N!WD?%2%!/?%!2#/%!D*0)<!M%!-%$#/,(%[>!

B*-8)03,*-!

! C?%!%6+*-%-/,#)!40-8/,*-!,3!#-!,9+*2/#-/!/*+,8!4*2!*02!3/0<%-/3!/*!0-<%23/#-<!M%8#03%!,/!,3!

03%<!,-!#!(#2,%/N!*4!#2%#3!,-8)0<,-$!#!4%D!9%-/,*-%<!,-!/?,3!+#+%2!308?!#3!4,33,*-R!8*9+*0-<!

,-/%2%3/R!8#+#8,/*23R!#-<!2#<,*#8/,(%!<%8#N>!!F*D%(%2R!,/!,3!#)3*!#!8?#))%-$,-$!/*+,8!/*!/%#8?!

M%8#03%!3/0<%-/3!%-/%2!*02!8)#332**93!D,/?!M%),%43!#M*0/!/?%!D#N!/?#/!/?,-$3!$2*D!#-<!<%8#N!

42*9!/?%,2!),(%3>!!.-!#<<,/,*-!/*!/?,3R!/?%!9#/?!/?#/!,3!,-(*)(%<!,-!%6+*-%-/,#)!40-8/,*-3!8#-!$%/!

8*9+),8#/%<!(%2N!E0,8Q)NR!D?,8?!8#-!#)3*!)%#<!/*!#!)#8Q!*4!0-<%23/#-<,-$>!!C?%!M%3/!D#N!/*!

8?#-$%!3/0<%-/!/?,-Q,-$!,-!/?,3!#2%#!,3!/*!$,(%!/?%9!%6+%2,%-8%3!D?%2%!/?%N!<,38*(%2!/?%!

%6+*-%-/,#)!40-8/,*-!*-!/?%,2!*D-!03,-$!#2,/?9%/,8!/?#/!/?%N!0-<%23/#-<>!!!

!

! !

!

!

!

!



! ! "#$%!!&X!

!f%33*-!")#-!&!u!56+*-%-/,#)!12*D/?!

Required Materials For Each Group:   
&> T!E0#2/]3,l%!+)#3/,8!M#$3!D,/?!#!),//)%!*(%2!&!+*0-<!*4!9%<,09!$2#,-!D?,/%!2,8%!,-!
%#8?!!

S> T!3?%%/!*2!3?*D%2!802/#,-!D,/?!Z!6!Z!$2,<3!<2#D-!*-!,/!
Y> T!3%/!*4!9%#302,-$!3+**-3!#-<!80+3!,-8)0<,-$!#!/%#3+**-R!#!v!80+R!#-<!#!w!80+!
Z> T!8*9+0/%2!D,/?!=,82*3*4/!568%)!
!

Objectives:   
% C*!,-/2*<08%!/?%!8*-8%+/!*4!%6+*-%-/,#)!$2*D/?!/?2*0$?!#!8*-3/#-/!<*0M),-$!
+%2,*<!

% C*!3?*D!/?%!30<<%--%33!*4!%6+*-%-/,#)!$2*D/?!#-<!/?%!#3/*-,3?,-$!-09M%23!/?#/!
*8802!42*9!%6+*-%-/,#)!$2*D/?!

% C*!$,(%!3/0<%-/3!#!8*-82%/%!%6#9+)%!*4!%6+*-%-/,#)!$2*D/?!
% A/0<%-/3!D,))!M%!#M)%!/*!Q%%+!/2#8Q!*4!/?%!!<#/#R!*2$#-,l%!,/!*-!#!3+2%#<3?%%/R!#-<!
$2#+?!,/!03,-$!=,82*3*4/!568%)!

% A/0<%-/3!D,))!M%!#M)%!/*!Q%%+!/2#8Q!*4!/?%!$2#,-3!*4!2,8%!*-!%#8?!3E0#2% 
!
Procedure:   

&> .-/2*<08%!/?%!3/*2N!*4!/?%!9#-!D?*!,-(%-/%<!/?%!$#9%!*4!8?%33!4*2!?,3!Q,-$!#-<!D?#/!
?%!#3Q%<!?,3!+#N9%-/!/*!M%>!!d-%!D#N!/*!<*!/?,3!,3!/*!2%#<!/?%!M%$,--,-$!*4!UC?%!
i,-$e3!B?%33M*#2<V!MN!'#(,<!@,28?>!!T3Q!/?%!3/0<%-/3!D?#/!/?%N!/?,-Q!*4!/?%!
+#N9%-/!/?#/!/?%!9#-!#3Q%<>!

S> C%))!/?%!3/0<%-/3!/?#/!/?%N!#2%!$*,-$!/*!4,))!*0/!#!9,-,!8?%33M*#2<!#-<!2%8*2<!/?%,2!<#/#!
*-!#!3+2%#<3?%%/>!!F#(%!/?%!3/0<%-/3!8*9%!0+!D,/?!D?#/!8#/%$*2,%3!3?*0)<!M%!,-!/?%!
3+2%#<3?%%/>!

Y> F#(%!/?%!3/0<%-/3!M2%#Q!0+!,-/*!$2*0+3!*4!Y!*2!Z!3/0<%-/3!D,/?!%#8?!$2*0+!$%//,-$!&!
E0#2/]3,l%!M#$!*4!2,8%R!*-%!3?%%/!D,/?!#!Z!6!Z!$2,<!*-!,/R!#-<!&!3%/!*4!9%#302,-$!3+**-3>!!
.-3/208/!/?%!3/0<%-/3!/*!3/#2/!/*!8#22N!*0/!D?#/!/?%!9#-!#3Q%<!4*2!#3!+#N9%-/!MN!
+0//,-$!/?%!2,8%!*-!/?%!$2,<>!!.-!*2<%2!/*!9#Q%!/?,3!+#2/!$*!4#3/%2!3*9%!?%)+40)!
9%#302%9%-/3!#2%!),3/%<!M%)*D>!

! ! &!C%#3+**-!_!T++2*6,9#/%)N!SjH!$2#,-3!*4!2,8%!
! ! v!B0+!_!&S!C%#3+**-3!
! ! w!B0+!_!SZ!C%#3+**-3!

T/!)%#3/!&!3/0<%-/!3?*0)<!M%!2%8*2<,-$!/?%!$2*0+3e!<#/#!*-!#!3+2%#<!3?%%/!W,-!
=,82*3*4/!568%)!,4!+*33,M)%[>!!T!4,))%<!,-!3#9+)%!,3!+2*(,<%<!M%)*DK!

!

Square # Grains of Rice 

Grains of Rice 
Written with 
Multiplication 

Grains of 
Rice 
Written 
with 
Exponents

Total Rice So 
Far 

1 1 1 2^0 1
2 2 1 x 2 2^1 3
3 4 1 x 2 x 2 2^2 7
4 8 1 x 2 x 2 x 2 2^3 15



! ! "#$%!!&h!

5 16 1 x 2 x 2 x 2 x 2 2^4 31
6 32 1 x 2 x 2 x 2 x 2 x 2 2^5 63
7 64 -------------------------- 2^6 127
8 128 -------------------------- 2^7 255
9 256 -------------------------- 2^8 511

10 512 -------------------------- 2^9 1023
11 1024 -------------------------- 2^10 2047
12 2048 -------------------------- 2^11 4095
13 4096 -------------------------- 2^12 8191
14 8192 -------------------------- 2^13 16383
15 16384 -------------------------- 2^14 32767
16 32768 -------------------------- 2^15 65535
!
Z> ;?%-!/?%!3/0<%-/3!$%/!/*!/?%!)#3/!3E0#2%!*-!/?%,2!$2,<!/?%N!3?*0)<!20-!*0/!*4!2,8%!
M%8#03%!/?%!)#3/!3E0#2%!,-!/?%!Z!6!Z!$2,<!3?*0)<!?#(%!YSRXHh!$2#,-3!*4!2,8%!*-!,/R!D?,8?!
,3!#++2*6,9#/%)N!&!+*0-<!*4!2,8%!W,/!9#N!M%!?%)+40)!/*!#-!%6/2#!M#$!/*!3?*D!/?%9!D?#/!
D*0)<!$*!*-!/?%!)#3/!3E0#2%[>!

j> A/0<%-/3!3?*0)<!/?%-!$2#+?!/?%!2%30)/3!/?%N!?#(%!3*!4#2!WD,/?!/?%!6!M%,-$!/?%!-09M%2!
*4!3E0#2%!#-<!/?%!N!M%,-$!/?%!$2#,-3!*4!2,8%!#3!3?*D-!M%)*D[>!!!

!
Rice On A Chessboard
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!
!

H> A/0<%-/3!3?*0)<!#-3D%2!3*9%!,9+*2/#-/!E0%3/,*-3!),3/%<!M%)*DK!
% B*9+#2%!/?%!-09M%2!*4!$2#,-3!*4!2,8%!*-!/?%!&H/?!3E0#2%!/*!?*D!908?!2,8%!?#<!
M%%-!03%<!*-!/?%!+2%(,*03!&j!3E0#2%3\!

% ;?%-!<,<!N*0!-*/,8%!/?#/!N*0!D%2%!$*,-$!/*!20-!*0/!*4!2,8%\!
% ;?#/!,3!302+2,3,-$!*2!,-/%2%3/,-$!#M*0/!/?%!$2#+?\!
% F*D!908?!2,8%!D*0)<!M%!*-!/?%!YS-<!3E0#2%\!
% F*D!908?!2,8%!D*0)<!M%!*-!/?%!)#3/!3E0#2%\!

!
Assessment:  A/0<%-/3!D,))!/02-!,-!/?%,2!2%30)/3!4*2!#!8)#33!D*2Q!$2#<%>!
 



! ! "#$%!!&I!

!f%33*-!")#-!S!u!56+*-%-/,#)!'%8#N!
 
Required Materials For Each Group:   

&> HZ!<,8%!W/?,3!-09M%2!8#-!(#2N[!
S> T!)#2$%!8*-/#,-%2!/*!?*)<!/?%!<,8%!
Y> T!8*9+0/%2!D,/?!=,82*3*4/!568%)!

!
Objectives:   

% C*!,))03/2#/%!/?%!%6+*-%-/,#)!-#/02%!*4!2#<,*#8/,(%!<%8#N!
% C*!<%9*-3/2#/%!?*D!/?%!8*-8%+/3!*4!+2*M#M,),/N!#-<!2#-<*9-%33!2%)#/%!/*!2#<,*#8/,(%!
<%8#N!!

% A/0<%-/3!D,))!M%!#M)%!/*!$#/?%2!<#/#R!*2$#-,l%!,/!*-!#!3+2%#<3?%%/R!#-<!$2#+?!,/!03,-$!
=,82*3*4/!568%)!

% A/0<%-/3!D,))!M%!#M)%!/*!4,-<!#!?#)4]),4%!
% A/0<%-/3!D,))!M%!#M)%!/*!Q%%+!/2#8Q!*4!/?%!2#/%!*4!<%8#N!*4!/?%!<,8%!#-<!#++)N!/?*3%!
+2,-8,+)%3!/*!2#<,*#8/,(%!<%8#N!

!
 !
Procedure:   

&> A/0<%-/3!D,))!2*))!/?%!HZ!<,8%!#))!#/!*-8%!,-/*!/?%!)#2$%!8*-/#,-%2!
!
S> C?%-!/?%N!D,))!/#Q%!*0/!#-N!<,8%!/?#/!#2%!*<<!!
!
Y> A/0<%-/3!D,))!#)3*!8*0-/!/?%!-09M%2!*4!<,8%!/?#/!?#(%!<%8#N%<!#-<!/?#/!#2%!)%4/!#-<!
2%8*2<!,/!,-!=,82*3*4/!568%)!W#-!,<%#)!4,))%<!,-!3#9+)%!,3!+2*(,<%<!M%)*D[!

!
Roll # Dice Left 

0 64 
1 32 
2 16 
3 8 
4 4 
5 2 
6 1 
7 0 

!
Z> A/0<%-/3!D,))!2%+%#/!/?,3!+2*8%33!0-/,)!#))!/?%!<,8%!?#(%!<%8#N%<!*2!0-/,)!/?%N!?#(%!
2%+%#/%<!/?%!+2*8%33!&J!/,9%3!

!
j> A/0<%-/3!D,))!$2#+?!/?%,2!2%30)/3!03,-$!=,82*3*4/!568%)!WD,/?!/?%!2*))!-09M%2!*-!/?%!6!
#-<!/?%!<,8%!)%4/!*-!/?%!N!#3!3?*D-!M%)*D[!



! ! "#$%!!SJ!

Decaying Dice
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!

H> C?%-!/?%N!D,))!<%4,-%!/?%!/%29!?#)4]),4%!#-<!<%/%29,-%!/?%!?#)4]),4%!*4!/?%!<,8%!
!
X> G*0!8*0)<!#)3*!?#(%!3/0<%-/3!2%+%#/!/?,3!+2*8%33!#-<!?#(%!&!$2*0+!/#Q%!*0/!je3!#-<!
He3!*2!#-*/?%2!$2*0+!*-)N!/#Q%!*0/!Ze3[!#-<!/?%-!3?#2%!/?%,2!2%30)/3>!

!
Assessment:  A/0<%-/3!D,))!/02-!,-!/?%,2!2%30)/3!4*2!#!8)#33!D*2Q!$2#<%>!
!
!
!
!



! ! "#$%!!S&!

:%4%2%-8%3!
!

@#2/)%//R!T)M%2/!T>!W&IXH[>!!C?%!%6+*-%-/,#)!40-8/,*-!u!+#2/!.>!!The Physics Teacher, 14, YIY]ZJ&>!

1*)<M%2$R!72%<!c!A?09#-R!`#9%3!W&IhZ[>!!O-<%23/#-<,-$!%6+*-%-/,#)!$2*D/?K!!T3!3,9+)%!#3!#!

<2*+!,-!#!M08Q%/>!!The Physics Teacher, 22, ZZZ]ZZj>!

"#)8,8R!x#8?!WSJJH[>!!C%#8?,-$!2#<,*#8/,(,/N!,-!?,$?!38?**)>!

:*9%2R!:*M%2/!F>!W&II&[>!!C?%!9#/?%9#/,83!*4!%6+*-%-/,#)!$2*D/?!u!Q%%+!,/!3,9+)%>!!The Physics 

Teacher, 29, YZZ]YZj>!

!

Comment [dsa31]: A?*0)<!/?,3!#)3*!,-8)0<%!D%M!
2%3*028%3\!.!/?,-Q!3*R!M0/!#3Q!'#->!

Comment [dsa32]: d*+3g!=,33,-$!,-4*g!


