
Smart	Math	Strategy:	Making	Up	Numbers	
	
Ex.	A	
!"#$%&'%$"(%#)(*#+(%,-%! ! ! .%! ! !− ! .%#/0%
! ! ! ! 1%
%
234%! ! ! ! %
254%! ! ! ! %
264%! ! %
274%! ! ! ! %
284%! ! ! 3%
%
%
	
	
	
	
	
	
Ex.	B	
9-%! ! ! ! %#/0%𝑏 = 4! .%:"#$%&'%𝑐%&/%$(*;'%,-%
! 1%
%
234%

!

!"
%

254%
!

!
%

264 ! !

!
%

274%
! !

!
%

284%!" ! %
%
%
%
%

Ex.	C	
9-%! ! ! ! ! .%:"#$%&'%$"(%0&'$#/<(%&/%$"(%
'$#/0#*0%<,,*0&/#$(%=>#/(%?($:((/%$"(%
=,&/$'%! ! ! ! ! !%#/0%(! ! ! ! ! 1%
	
234%! ! %
254%! ! %
264%!" %
274%! ! %
284%5 6% %
	
	
	
	
	
	
Ex.	D	3$%#%<(*$#&/%*('$#@*#/$.%$"(%-&*'$%
=&AA#%<,'$'%d%0,>>#*'%#/0%()(*B%#00&$&,/#>%
=&AA#%<,'$'%x%0,>>#*'C%!"#$%&'%$"(%#)(*#+(%
=*&<(%=(*%=&AA#%:"(/%y%=&AA#'%#*(%
=@*<"#'(01%
%
234%

!"

!
%

254%
! ! !! !!" !

!
%

264%
(! !! !!" !! !!

!
%

274%
! !! ! !! !

!
%

284%
! !" !! !!" !

!
%

Steps	for	Making	Up	Numbers	:	
D'(%$"&'%'$*#$(+B%:"(/%$"(%E@('$&,/%&'%0&--&<@>$%?(<#@'(%&$F'%:*&$$(/%&/%$(*;'%,-%)#*&#?>('.%
#/0%$",'(%)#*&#?>('%<,@>0%"#)(%;#/B%0&--(*(/$%=,''&?>(%)#>@('C%
%
1.	6",,'(%#%0&--(*(/$%/@;?(*%-,*%(#<"%)#*&#?>(%&/%$"(%E@('$&,/C%

¥ D'(%>,:%=,'&$&)(%/@;?(*'%,*%/@;?(*'%$"#$%-&$%$"(%E@('$&,/.%>&G(%HII%-,*%#%=(*<(/$C%
¥ 7,%/,$%<",,'(%I%,*%H.%,*%#/B%/@;?(*'%$"#$%<,@>0%;#G(%$"&/+'%<,;=>&<#$(0C%

2.	J>@+%B,@*%/@;?(*'%&/$,%(#<"%#/':(*%<",&<( .%#/0%<#><@>#$(%$"(%*('@>$&/+%)#>@('C%
3.	J>@+%B,@*%/@;?(*'%&/$,%$"(%E@('$&,/C%K@;?(*'%;@'$%*(=>#<(%()(*B %)#*&#?>(C%
4.	L,>)(%$"(%*('@>$&/+%#*&$";($&<%E@('$&,/.%#/0M,*%@'(%=*,<(''%,-%(>&;&/#$&,/%$,%+($%*&0%,-%

@/*(#',/#?>(%#/':(*'C %



Smart	Math	Strategy:	Making	Up	Numbers
3/':(*%(N=>#/#$&,/'%#$%?#B$@$,*&/+C<,;M*(',@*<('
%
1.	9-%𝑥 ! ! %&'%#%;@>$&=>(%,-%! .%:"&<"%,-%$"(%
-,>>,:&/+%;@'$%?(%$"(%next%;@>$&=>(%,-%! 1%
%%
% % % % % % % %
234%! ! 4%% % % % % %
254%! ! ! %
264%! ! ! ! %% % % % % %%%%%%%
274%! ! ! ! %
284%! ! ! ! %% % % % % %
%
% % % % % % % %
% % %
%
%
% % % % % %
%
2.	9-%! ! ! ! %#/0%𝑏 ! ! ! − ! .%$"(/%:"#$%&'%
! ! ! %&/%$(*;'%,-%! 1%
%
234%!" ! ! ! %
254%!" !" ! 3! %
264%! ! ! ! ! ! ! %
274%!" ! ! ! %
284%!" ! %
%
%
%
%
%
	
3.	3%;#<"&/(%;#G('%r%,?O(<$'%&/%s%;&/@$('C%
!"&<"%,-%$"(%-,>>,:&/+%*(=*('(/$'%$"(%
/@;?(*%,-%,?O(<$'%;#0(%&/%P%",@*'1%
%
234%! !" %
254%

! !

!
%

264%
!"# !

!
%%

274%
!"# !

!
%%

284%
!" !

!
%

%
	

4.	3%<(*$#&/%?@'%'$,='%()(*B%m%;&/@$('%,/%
#)(*#+(C%9-%#%?@'%$*#)(>'%-,*%h%",@*'.%,/%
#)(*#+(%",:%;#/B%'$,='%:,@>0%&$%;#G(1%
	
234%

!

!
%

254%
!"#

!
%

264%
!

!" !
%

274%
!" !

!
%

284%
!

!"#
%%

%
	
	
	
	
5.	!"&<"%,-%$"(%-,>>,:&/+%
(N=*(''&,/' %*(=*('(/$'%$"(%;#N&;@;%
/@;?(*%,-%*(+&,/'%&/$,%:"&<"%#%*(<$#/+>(%
<#/%?(%0&)&0(0%?B%! %",*&A,/$#>%>&/('%#/0%! %
)(*$&<#>%>&/('1%
%
234%!" %
254%! ! ! ! ! %
264%!" ! ! %
274%! !" %
284%! ! ! ! ! !𝑦 ! ! !%
%
%
	 	



6.	3%=",/(%<#>>%&'%<"#*+(0%#$%c	<(/$'.%
:"&<"%<,)(*'%@=%$,%P%;&/@$('.%#/0%$"(/%x	
<(/$'%=(*%;&/@$(%#-$(*%$"(%-&*'$%$"*((C%
!"#$%&'%$"(%$,$#>%<,'$%&/%<(/$'%,-%#/%m-
;&/@$(%=",/(%<#>>1%
%
234%! ! !" %
254%!" ! ! %
264%! ! ! ! ! ! ! !%
274%! ! ! !𝑥 − ! !%
284%!" ! !" 	
%
%
%
%
%
7.	9-%! ! ! ! ! 1.%:"&<"%,-%$"(%-,>>,:&/+%
;@'$%#>',%?(%$*@(1%
%
234%𝑎 ! ! ! ! ! ! %
254%! ! ! 𝑏! %

264%! ! ! ! ! %
274%!

!

!
! !

!

!
%

284%! ! ! ! ! 	
%
	
	
%
%
%
8.	3%'E@#*(%"#'%'&0('%,-%>(/+$"%x.%#/0%#%
*(<$#/+>(%"#'%:&0$"%y	#/0%#%>(/+$"%$:&<(%
$"#$%,-%$"(%'E@#*(C%9-%$"(%*(<$#/+>(%"#'%#%
>#*+(*%#*(#.%:"#$%&'%$"(%0&--(*(/<(%&/%#*(#%
?($:((/%$"(%*(<$#/+>(%#/0%$"(%'E@#*(1%
%
234%! ! ! ! ! %
254%! ! ! ! %
264%!" ! 𝑥! %
274%! ! ! ! ! ! !%
284%! ! ! ! ! ! ! 	
%
%
%

9.	A%&'%$"(%#)(*#+(%,-%#%+*,@=%,-%n%&$(;'.%
#/0%,/(%&$(;%&/%$"(%+*,@=%"#'%#%)#>@(%,-%kC%
!"#$%&'%$"(%/(:%#)(*#+(%:"(/%$"(%&$(;%
:&$"%)#>@(%k%&'%*(;,)(01 	
%
234%! !

!

!
	

254%
! ! !

! ! !
	

264%
!" ! !

!
%

274%
! ! ! ! ! !

!
%

284%
!" ! !

! ! !
%%

	
	
	
	
	
	
	
	
10.	3%+*,@=%,-%a	&$(;'%"#'%#/%#)(*#+(%,-%p.%
#/0%#%+*,@=%,-%Qa	&$(;'%"#'%#/%#)(*#+(%,-%
rC%!"#$%&'%$"(%,)(*#>>%#)(*#+(%:"(/%$"(%
$:,%+*,@='%#*(%<,;?&/(01 %
%

234%
! ! ! ! !

!
%

254%
! ! ! ! ! !

!
%

264%
! ! ! ! ! !

!
%

274%
! ! !! !

!
%

284%
! !" ! ! !" !

!



Making	Up	Numbers	Post-Test	
	

	

For	this	post-test,	solve	using	only	Making	Up	Numbers,	even	if	you	know	another	way.	
	 	
1.	R&)(/%$"#$%! %#/0%! %#*(%0&+&$'.%:"&<"%,-%
$"(%-,>>,:&/+%*(=*('(/$'%$"(%=*,0@<$%,-%
! !! %#/0%! !! ! 1%
%
234%!" %
%
254%

!"

!"
%

%
264%

!"

!""
%

%
274%

!"
! !!!!

%

%
284%

!"

!" !!!!
%

%
%
%
%
%
%
2.	S"(%#)(*#+(%,-%$:,%/@;?(*'.%! %#/0%! .%&'%
! C%!"&<"%,-%$"(%-,>>,:&/+%<,**(<$>B%
(N=*(''('% ! %&/%$(*;'%,-%$"(%,$"(*%$:,%
)#*&#?>('1%
%%
234%! !

!
!

! ! ! %

254%! !
!

!
! ! ! %

264%! ! ! ! 𝑣%
274%! ! ! ! ! ! %
284%! ! ! ! ! ! %
%
%

3.	3%=*,<(''%$"#$%:#'%'@==,'(0%$,%?(+&/%
#$%HTII%JU%&/'$(#0%?(+#/%V%;&/@$('%>#$(C%
9-%$"(%=*,<(''%$#G('%! %;&/@$('%$,%
<,;=>($(.%",:%;#/B%;&/@$('%*(;#&/%
:"(/%&$%&'%! %;&/@$('%=#'$%HTII%JU1%
%
234%! ! ! ! ! %
254%𝑚 ! ! ! ! %
264%! ! ! ! ! %
274%𝑚 ! ! ! ! %
284%! ! ! ! ! %
%
%
%
%
%
%

	
	
4.	S"(%/@;?(*'%! %#/0%! %#*(%'",:/%,/%
$"(%/@;?(*%>&/(%#?,)(C%!"&<"%,-%$"(%
-,>>,:&/+%>&'$'%&'%<,**(<$>B%,*0(*(0%-*,;%
>(#'$%$,%+*(#$('$%)#>@(1%
%
234%!" !

!

!
!

!

!
%

%
254%!" !

!

!
!
!

!
%

%
264%

!

!
! !" !!

!

!
%

%
274%

!

!
!
!
!

! !" %

%
284%

!

!
! !" !

!

!



Making	Up	Numbers	Explanations	
	
1.	9-%! ! ! %&'%#%;@>$&=>(%,-%3.%:"&<"%,-%$"(%-,>>,:&/+%;@'$%?(%$"(%next%;@>$&=>(%,-%! 1	
%
234%!  ! !! %
254!! ! ! !! %
264!! ! !−  ! %
274!! ! ! ! !! %
284%! ! ! ! %% % % %
% %
Making	Up	Numbers:	
U#G&/+%D=%K@;?(*'%:&>>%:,*G%?(<#@'(%$"(%E@('$&,/%#/0%#/':(*'%#*(%?,$"%&/%$(*;'%
,-%)#*&#?>('C%S"(*(%&'%,/>B%,/(%)#*&#?>(.%! .%',%:(%:&>>%<",,'(%#%/@;?(*%$,%'@?'$&$@$(%
-,*%! C%S"(%,/>B%<,/0&$&,/%&'%$"#$%! ! ! %&'%#%;@>$&=>(%,-%3.%',%:(%<#/%<",,'(%/@;?(*'%
>&G(%1! ! ! ! , !" , !" !%($<C%W($X'%<",,'(%! ! 4%?(<#@'(%',;($"&/+%:,*$"%;(/$&,/&/+%:&>>%
"#==(/%>#$(*%&-%:(%<",,'(%$"#$%/@;?(*C%
%
S"(%/(N$%'$(=%&'%$,%<,/)(*$%#>>%,-%$"(%#/':(*%<",&<('%&/$,%/@;?(*'%@'&/+%!  !  ! T%
%
234%! !!  ! %% Y%! !! !! % % Y%0%
254%!  ! !! %% Y%! ! ! !! % % Y%6%
264%! ! ! ! !! % Y%! ! ! ! !! !2% Y%6%
274%! ! ! ! !! % Y%! ! ! ) !! !! % Y%9	
284%! ! ! ! !! % Y%! ! ! ! !− !! % Y%11%
%
%
K,:%$"#$%:(X)(%'@?'$&$@$(0%𝑥! ! !! %&/$,%$"(%#/':(*'.%:(X>>%#>',%'@?'$&$@$(%&$%&/$,%$"(%
E@('$&,/C%S"(%E@('$&,/%/,:%*(#0'T%
%
Z9-%4 ! ! %&'%#%;@>$&=>(%,-%! %2:"&<"%&'%$*@(.%',%:(%;#0(%@=%#/%#==*,=*&#$(%/@;?(*4.%
:"&<"%,-%$"(%-,>>,:&/+%;@'$%?(%$"(%next%;@>$&=>(%,-%31[%
%
234%! %
254%\%
264%\%
274%]%
284%HH%
%
! %&'%$"(%/(N$%;@>$&=>(%,-%! C%^(*(%&'%$"#$%Z',;($"&/+%:,*$"%;(/$&,/&/+[%:(%#>>@0(0%$,%
(#*>&(*T%$:,%,-%$"(%#/':(*%<",&<('.%254%#/0%264.%both	+&)(%@'%$"(%/@;?(*%:(F*(%
>,,G&/+%-,*C%_#*(>B%?@$%,<<#'&,/#>>B%$"&'%:&>>%"#==(/C%9/%$"&'%<#'(.%&$X'%O@'$%#%?&$%,-%?#0%
>@<G%$"#$%$*B&/+%̀%"#==(/'%$,%;#G(%254%#/0%264%<,;(%,@$%$"(%'#;(.%and	$"#$%,/(%,-%
$",'(%"#==(/'%$,%?(%$"(%*&+"$%#/':(*C%
%
!"(/%$"&'%"#==(/'. %(>&;&/#$(%$"(%:*,/+%#/':(*'%#/0%$*B%#/,$"(*%/@;?(*%:&$"%O@'$%



$"(%*(;#&/&/+%=,''&?&>&$&('C%a,*%(N#;=>(.%:(%<,@>0%/,:%$*B%𝑥 ! ! T%
%
254%𝑥!+ !! %% Y%! ! ! !! % % Y%] %
264%! ! ! ! !! % Y%! (! ! !! !! % Y%HQ%
	
Z9-%! ! ! %&'%#%;@>$&=>(%,-%! %2:"&<"%&'%$*@(.%',%:(%;#0(%@=%#/%#==*,=*&#$(%/@;?(*4.%
:"&<"%,-%$"(%-,>>,:&/+%;@'$%?(%$"(%next%;@>$&=>(%,-%! 1[%
%
! ! ! != !6.%',%$"(%/(N$%;@>$&=>(%,-%! %&'%9.%',%$"(%#/':(*%&'%254C%
%
Algebra:	
!(%G/,:%$"#$%𝑥 ! ! %&'%#%;@>$&=>(%,-%! %#/0%:(X*(%>,,G&/+%-,*%$"(%/(N$%;@>$&=>(%,-%! C%9-%
',;(,/(%$,>0%B,@%$"#$%!"# %&'%#%;@>$&=>(%,-%! .%",:%:,@>0%B,@%-&/0%$"(%next	;@>$&=>(%
,-%31%b,@X0%'&;=>B%#00%! %$,%+($%!"# C%S"(%'#;(%>,+&<%#==>&('%"(*(T%$,%-&/0%$"(%/(N$%
;@>$&=>(%,-%$"*((%&/%#/B%'&$@#$&,/.%#00%! C%S#G(%! ! 1.%#00%! .%#/0%:(%+($%254.%! ! ! C%
%
Answer:	
254%! ! ! !! %
%
%
%
% %



2.	9-%! ! ! ! %#/0%! ! ! ! ! 1.%$"(/%:"#$%&'%𝑎 ! ! %&/%$(*;'%,-%<1%
%
234%!" ! ! 1%
254!" !" − ! ! %
264%! ! ! ! ! ! ! %
274%!" ! ! ! %
284%!" ! 	
%
Making	Up	Numbers:	
!(%;@'$%?(%<#*(-@>%$,%(/'@*(%$"#$%! .%! .%#/0%! %;(($%#>>%,-%$"(%<,/0&$&,/'%,-%$"(%
E@('$&,/C%9-%:(%'$#*$%:&$"%! ! ! .%$"(/%! !

!

!
%CCC#//,B&/+C%9$X'%(#'&(*%$,%'$#*$%:&$"%! C%9-%

! = ! .%$"(/%! ! ! ! ! ! ! ! .%#/0%! ! ! ! ! ! ! !" C%S"#$%;(#/'%! ! ! ! !" C%
%
!(%/,:%=>@+%,@*%/@;?(*'%&/$,%$"(%#/':(*%<",&<('%#/0%+($%234!! !" , ! ! !"# .%
264!! 31.%274!= !" .%284 ! !" C%S"(%#/':(*%&'%284%'&/<(%&$%;#$<"('%Q`C%
%
Algebra:	
9-%! ! ! ! ! ! .%'@?'$&$@$(%$"#$%&/$,%$"(%-&*'$%(N=*(''&,/%$,%+($%! ! ! ! ! ! ! ! ! .%S"&'%
'&;=>&-&('%$,%! ! !" 𝑐 ! ! C%!(%/((0%! ! ! .%',%#00%P%$,%?,$"%'&0('%$,%+($%! ! ! = 12! C%
%
Answer:	
284%!" ! 		
	 	



3.	3%;#<"&/(%;#G('%! %,?O(<$'%&/%! %;&/@$('C%!"&<"%,-%$"(%-,>>,:&/+%*(=*('(/$'%$"(%
/@;?(*%,-%,?O(<$'%;#0(%&/%! %",@*'1%
%
234%! !" %
254%

! !

!
%

264%
!"# !

!
%%

274%
!"# !

!
%%

284%
!" !

!
%

%
Making	Up	Numbers:%
!(%;@'$%<",,'(%)#>@('%-,*%(#<"%,-%$"(%$:,%)#*&#?>('C%S"(*(%#*(%/,%=#*$&<@>#*%@/&$'%
#'',<&#$(0%:&$"%! .%',%:(%<",,'(%#%'&;=>(%=,'&$&)(%/@;?(*%>&G(%! ! ! C%c/%$"(%,$"(*%
"#/0.%! %&'%&/%;&/@$('%#/0%:&>>%?(%<,/)(*$(0%$,%",@*'.%',%&$%:&>>%;#G(%,@*%;#$"%(#'&(*%
$,%<",,'(%! ! !" C%b,@%0,/X$%have	$,%<",,'(%!" .%?@$%&$%;#G('%B,@*%#*&$";($&<%,/(%'$(=%
'",*$(*%&-%B,@%0,C%
%
K,:%:(%<,/)(*$%$"(%#/':(*%<",&<('%$,%/@;?(*'T%
%
234%! !" % ! !! ! ! ! ! !" !%% ! !"# %
%
254%

! !

!
% !

! ! !" !

!
% % ! !" %

%

264%
!"# !

!
% !

!"# ! ! !

!"
% % ! ! %

%
274%

!"# !

!
% !

!"# ! !" !

!
%% ! !!"# %

%

284%
!" !

!
%% !

!" ! ! !

!"
% % !

!

!
%

%
%
K,:%:(%=>@+%,@*%! %#/0%! %)#>@('%&/$,%$"(%,*&+&/#>%E@('$&,/T%
%
3%;#<"&/(%;#G('%! %,?O(<$'%&/%!" %;&/@$('C%!"&<"%,-%$"(%-,>>,:&/+%*(=*('(/$'%$"(%
/@;?(*%,-%,?O(<$'%;#0(%&/%! %",@*'1%
%
234%P\I%
(B) %]I "
(C) %\ %
(D) %V`%
(E) %!

!
%

%
9-%$"(%;#<"&/(%;#0(%2%,?O(<$'%&/%!" %;&/@$('.%$"#$X'%! %,?O(<$'%&/%,/(%",@*.%',%&$%:,@>0%



;#G(%! ! 2 ! ! %,?O(<$'%&/%$"*((%",@*'C%S"(%#/':(*%&'%264C%
	
Algebra:%%
S"(*(%&'%#%<,;=#*&',/%,-%@/&$'.%',%$"&'%&'%#>;,'$%<(*$#&/>B%#%*#$&,%#/0%=*,=,*$&,/%
E@('$&,/C%!(%'($%@=%,@*%@/&$'%-&*'$.%$"(/%$"(%/@;?(*'%#/0%)#*&#?>('T%
%

!"#$%&'

!"#$%&'
% %

!
!

!
!

!"#
%

%
%
5(<#@'(%B,@*%@/&$%&'%minutes	B,@%<#//,$%=@$%&/%! %",@*'d%B,@%;@'$%<,/)(*$%&$%$,%
;&/@$('%?B%;@>$&=>B&/+%?B%!" C%
%
!(%<*,'' e;@>$&=>B%#/0%,@*%;#$"%=*,<((0'%#'%-,>>,:'T%
%

!
!

!
!

!"#
%

6*,'' e;@>$&=>BT%
!" ! !"# ! %

7&)&0(%?B%! T%
!"
!

!
!"# !

!
%

L&;=>&-BT%

! =
!"# !

!
%

%
Answer:	
264%

!"# !

!
%

%
%



4.	3%<(*$#&/%?@'%'$,='%()(*B%m%;&/@$('%,/%#)(*#+(C%9-%#%?@'%$*#)(>'%-,*%h%",@*'.%,/%
#)(*#+(%",:%;#/B%'$,='%:,@>0%&$%;#G(1%
%
234%

!

!
%

254%
!"#

!
%

264%
!

!" !
%

274%
!" !

!
%

284%
!

!"#
%

%
Making	Up	Numbers:	
L&/<(%;%&'%&/%;&/@$('.%:(%<#/%;#G(%! ! !" %-,*%(#'B%;#$"C%!(X>>%;#G(%! ! ! C%b,@%
<#/%@'(%,$"(*%/@;?(*'.%?@$%$"(%<#><@>#$&,/'%&/%$"&'%(N=>#/#$&,/%:&>>%@'(%! ! !" %#/0%
! ! ! C%!(%<,/)(*$%$"(%#/':(*%<",&<('%&/$,%/@;?(*'T%
%
234%

!

!"
%

254%! %
264%

!

!"##
%

274%!"## %
284%

!

!
%

%
K,:%:(%=>@+%,@*%/@;?(*'%&/$,%$"(%E@('$&,/T%Z3%<(*$#&/%?@'%'$,='%()(*B%!" %;&/@$('%
,/%#)(*#+(C%9-%#%?@'%$*#)(>'%-,*%! %",@*'.%,/%#)(*#+(%",:%;#/B%'$,='%:,@>0%&$%;#G(1[%
c?)&,@'>B%&-%$"(%?@'%'$,='%,/<(%=(*%",@*.%&$%:,@>0%'$,=%! %$&;('%&/%$:,%",@*'.%',%$"(%
#/':(*%&'%254C%%
%
Algebra:	
L&/<(%$"&'%&'%#%<,;=#*&',/%,-%'$,='%$,%$&;(.%:(%'($%@=%#%=*,=,*$&,/C%S"(%@/&$'%#*(%

!"#$!

!"#$%&'
C%c@*%=*,=,*$&,/%:&>>%?(T%

!

!
!! !

!

!"#
C%29/%,*0(*%$,%"#)(%$"(%'#;(%@/&$'%,/%?,$"%

'&0('%,-%$"(%=*,=,*$&,/.%:(%;@'$%<,/)(*$%! %",@*'%&/$,%;&/@$('%?B%;@>$&=>B&/+%?B%
!" C4%!(%<*,''e;@>$&=>B%#/0%',>)(%-,*%! T%
%

!
!

!! !
!

!"#
%

%
!" ! !"# %

%

! !
!"#
!

%

%
Answer:	
254%

!"#

!
" "



5.	!"&<"%,-%$"(%-,>>,:&/+%(N=*(''&,/'%*(=*('(/$'%$"(%;#N&;@;%/@;?(*%,-%*(+&,/'%
&/$,%:"&<"%#%*(<$#/+>(%<#/%?(%0&)&0(0%?B%! %",*&A,/$#>%>&/('%#/0%! %)(*$&<#>%>&/('1%
%
234%!" %
254%𝑥 ! ! ! ! %
264%!" ! ! %
274%! !" %
284%! ! ! ! ! ! ! ! ! !%
	
Making	Up	Numbers:	
!(%<#/%@'(%(#'B%/@;?(*'%>&G(%! ! ! %#/0%𝑦 ! ! C%!(%$"(/%=>@+%$"('(%/@;?(*'%&/$,%
$"(%#/':(*%<",&<('T%
%
234%! %254%f%264%g%274%HQ%%%%%284%HQ%
%
K,:%:(%=>@+%,@*%/@;?(*'%&/$,%$"(%E@('$&,/T%h!"&<"%,-%$"(%-,>>,:&/+%
(N=*(''&,/' %*(=*('(/$'%$"(%;#N&;@;%/@;?(*%,-%*(+&,/'%&/$,%:"&<"%#%*(<$#/+>(%<#/%
?(%0&)&0(0%?B%! %",*&A,/$#>%>&/('%#/0%! %)(*$&<#>%>&/('1h%
%
9$F'%#%+(,;($*B%E@('$&,/.%',%&;;(0&#$(>B%:(F>>%$*B%$,%0*#:%&$T%

	
!(%<#/%<*(#$(%HQ%*(+&,/'C%D/-,*$@/#$(>B.%$"&'%;#$<"('%$:,%,-%$"(%#/':(*%<",&<('.%
274%#/0%274.%',%:(F*(%/,$%0,/(C%5@$%:(%<#/%(#'&>B%<"#/+(%,/(%,-%$"(%/@;?(*'%#/0%$*B%
#+#&/C%W($F'%<"#/+(%! %-*,; %P%$,%`C%a&*'$%:(%*(<#><@>#$(%274%#/0%284T%
%
264%H\%
274%HV%
%
3/0%$"(/%:(%#00%,/(%;,*(%)(*$&<#>%>&/(%$,%,@*%0*#:&/+T%

!(%<#/%/,:%<,@/$%HV%*(+&,/'.%',%:(%"#)(%,@*%#/':(*C%
%
Answer:	
284%! ! ! ! ! ! ! ! ! !%
	 	



6.	3%=",/(%<#>>%&'%<"#*+(0%#$%! 	<(/$'.%:"&<"%<,)(*'%@=%$,%! %;&/@$('.%#/0%$"(/%! 	<(/$'%
=(*%;&/@$('%#-$(*%$"(%-&*'$%$"*((C%!"#$%&'%$"(%$,$#>%<,'$%&/%<(/$'%,-%#/%𝑚-;&/@$(%
=",/(%<#>>1%
%
234%𝑐 ! !" %
254%!" − ! %
264%! + ! ! ! ! ! !%
274%! ! ! ! ! ! ! !%
284%!" ! !" %
%
Making	Up	Numbers:	
S"(%#/':(*%<",&<('%#*(%-@>>%,-%)#*&#?>('.%',%:(%"#)(%$"(%,=$&,/%$,%;#G(%@=%/@;?(*'C%
S"(%/@;?(*'%0,/X$%"#)(%$,%?(%*(#>&'$&<.%O@'$%(#'BC%!(%<#/%<",,'(%! ! ! .%! ! ! .%#/0%
! ! ! C	
%
S"(%#/':(*%<",&<('%<,/)(*$%$,T%
234!!" %
254%!" %
264!! %
274%! %
284%Hg%
%
K,:%:(%=>@+%,@*%/@;?(*'%&/$,%$"(%E@('$&,/T%
%
Z3%=",/(%<#>>%&'%<"#*+(0%#$%2	<(/$'.%:"&<"%<,)(*'%@=%$,%! %;&/@$('.%#/0%$"(/%! 	<(/$'%
=(*%;&/@$(%#-$(*%$"(%-&*'$%$"*((C%!"#$%&'%$"(%$,$#>%<,'$%&/%<(/$'%,-%#%! -;&/@$(%=",/(%
<#>>1[%
%
S"(%-&*'$%$"*((%;&/@$('%<,'$%! %<(/$'%$,$#>.%#/0%$"(%-,@*$"%;&/@$(%<,'$'%! %<(/$'%;,*(C%
S"(%$,$#>%&'%5%<(/$'.%',%$"(%#/':(*%&'%264C%
%
Algebra:	
!( %<#/%$*#/'>#$(%$"(%E@('$&,/%&/$,%#%;#$"(;#$&<#>%(N=*(''&,/C%S"(%𝑐%<(/$'%-,*%$"(%
-&*'$%$"*((%;&/@$('%&'%(#'B%(/,@+"C%S"(/%:(%<,@>0%'#B%$"#$%:(X*(%<"#*+(0%! %<(/$'%=(*%
;&/@$(%-,*%every	minute	except	the	first	threed%&/%,$"(*%:,*0'%! ! ! ! ! !! ! !%300%$"('(%
$,+($"(*%#/0%:(%+($%$"(%$,$#>%<,'$.%! ! ! ! ! ! ! ! 	
%
Answer:	
264%! ! ! !𝑚 ! ! !%
	 	



7.	9-%! ! ! ! ! ! .%:"&<"%,-%$"(%-,>>,:&/+%;@'$%#>',%?(%$*@(1%
%
234%! ! ! ! ! ! ! %
254%! ! ! ! ! %

264%! ! ! ! ! %
274%!

!

!
! !

!

!
%

284%𝑎! > ! !%
%
Making	Up	Numbers:	
!(%;@'$%=&<G%/@;?(*'%-,*%𝑎%#/0%𝑏%$"#$%#*(%$*@(C%S"(%'&;=>('$%/@;?(*'%$,%<",,'(%
:,@>0%?(%𝑏 ! −2%#/0%𝑎 ! ! ! C%9-%:(%<",,'(%$"('(%,*%,$"(*%#==*,=*&#$(%/@;?(*'%#/0%
=>@+%$"(;%&/$,%$"(%#/':(*%<",&<('.%:(%:&>>%-&/0%$"#$%,/>B%,/(%,-%$"(%#/':(*%<",&<('%
B&(>0'%#%$*@(%'$#$(;(/$%i %#/':(*%<",&<(%254C%S"(%*('$%,-%$"(%#/':(*'%:&>>%B&(>0%
/,/'(/'(%'$#$(;(/$'%>&G(%! ! ! C%
%
Algebra:	
!(%<#/%#>',%#/#>BA(%(#<"%,-%$"('(%#/':(*%<",&<('%:&$",@$%@'&/+%/@;?(*'C%!(%;@'$%
'&;=>B%*(;(;?(*%$"#$%! %#/0%! %#*(%?,$"%/(+#$&)(.%:&$"%! %?(&/+%more	/(+#$&)(C%
%
234%?#'&<#>>B%#'G'%:"($"(*%#00&/+%#%/(+#$&)(%/@;?(*%:,@>0%B&(>0%#%+*(#$(*%*('@>$%
$"#/%'@?$*#<$&/+%#%/(+#$&)(%/@;?(*C%S"(%#/':(*%&'%/,d%'@?$*#<$&/+%#%/(+#$&)(%
#<$@#>>B%;#G('%#%/@;?(*%?&++(*.%:"&>(%#00&/+%#%/(+#$&)(%;#G('%&$%';#>>(*C%
%
a,*%254.%:(%-&*'$%*(#>&A(%$"#$%#%/(+#$&)(%/@;?(*%'E@#*(0%?(<,;('%=,'&$&)(.%',%:(X*(%
/,$%:,**&(0%#?,@$%$"(%'&+/'%&/%254C%!(%:,@>0%$"(/%*(#>&A(%$"#$%'E@#*&/+%#%Z>#*+([%
/(+#$&)(%/@;?(*%:,@>0%#<$@#>>B%+&)(%@'%#%)(*B%>#*+(%=,'&$&)(%*('@>$.%:"&>(%'E@#*&/+%#%
Z';#>>[%/(+#$&)(%/@;?(*%:,@>0%+&)(%@'%#%';#>>(*%=,'&$&)(%*('@>$C%254%;#G('%'(/'(C%
%
9-%:(%G((=%<"(<G&/+.%264%&'%/,$%*(#',/#?>(C%!(%<,@>0%0&)&0(%?,$"%'&0('%?B%2%#/0%+($%
$"(%*('@>$%! ! ! .%:"&<"%:(%#>*(#0B%G/,:%$,%?(%-#>'(C%
%
!(%<#/%'&;=>&-B%274%?B%-&*'$%;@>$&=>B&/+%?,$"%'&0('%?B%$:,%$,%+($%! ! ! ! ! C%S"(%?('$%
/(N$%'$(=%:,@>0%?(%$,%;@>$&=>B%?,$"%'&0('%?B%! ! .%?(&/+%<#*(-@>%$,%':&$<"%$"(%
0&*(<$&,/%,-%$"(%&/(E@#>&$B%'&+/%'&/<(%:(X*(%;@>$&=>B&/+%?B%#%/(+#$&)(C%S"(%*('@>$%
:,@>0%?(%! ! ! .%:"&<"%#+#&/%:(%G/,:%$,%?(%-#>'(C%
%
284%&'%&/<,**(<$%?(<#@'(%:"(/%/(+#$&)(%/@;?(*'%#*(%<@?(0.%$"(BF0%'$#B%/(+#$&)(C%𝑎!%
:,@>0%?(%#%h?&+h%/(+#$&)(%/@;?(*.%:"&<"%:,@>0%?(%>(''%$"#/.%/,$%+*(#$(*%$"#/.%#%
h';#>>h%/(+#$&)(%/@;?(*%>&G(%𝑏! C%
%
Answer:	
254%! ! ! ! ! %
	 	



8.	3%'E@#*(%"#'%'&0('%,-%>(/+$"%𝑥.%#/0%#%*(<$#/+>(%"#'%:&0$"%y	#/0%#%>(/+$"%$:&<(%$"#$%
,-%$"(%'E@#*(C%9-%$"(%*(<$#/+>(%"#'%#%>#*+(*%#*(#.%:"#$%&'%$"(%0&--(*(/<(%&/%#*(#%
?($:((/%$"(%*(<$#/+>(%#/0%$"(%'E@#*(1%
%
234%! ! ! ! !%
254%! ! ! ! %
264%!" ! ! ! %
274%! ! ! ! ! ! !%
284%! ! ! ! ! ! ! 	
%
Making	Up	Numbers:	
!(%:&>>%<",,'(%#%/@;?(*%-,*%! %#/0%#%/@;?(*%-,*%! C%a,*%$"&'%(N#;=>(%:(X>>%@'(%! ! ! %
#/0%! ! ! C%!(%<,/)(*$%$"(%#/':(*%<",&<('%$,%/@;?(*'T%
%
234%HQ%
254%6%
264%! %
274%!" %
284%! %
%
S"(%E@('$&,/%/,:%'#B'T%h3%'E@#*(%"#'%'&0('%,-%>(/+$"%! .%#/0%#%*(<$#/+>(%"#'%:&0$"%! 	
#/0%#%>(/+$"%$:&<(%$"#$%,-%$"(%'E@#*(CCC:"#$%&'%$"(%0&--(*(/<(%&/%#*(#%?($:((/%$"(%
*(<$#/+>(%#/0%$"(%'E@#*(1h	
%
S"(%#*(#%,-%$"(%'E@#*(%&'%2! ! ! ! C%S"(%#*(#%,-%$"(%*(<$#/+>(%&'!!"#$ ! !"#$%! !
!"#$ ! C%S"(%:&0$"%&'%! %#/0%$"(%>(/+$"%&'%$:&<(%$"(%'E@#*(X'%:&0$"%i %&C(C%! ! ! .%',%$"#$X'%
#>',%! C%S"(%*(<$#/+>(X'%#*(#%&'%! ! ! ! !" .%$"(%'E@#*(X'%#*(#%&'%4.%',%$"(&*%0&--(*(/<(%&'%
!" C%
%
R&)(/%,@*%/@;?(*'.%?,$"%234%#/0%274%#*(%=,''&?&>&$&('C%!(%:,@>0%"#)(%$,%*(<#><@>#$(.%
=(*"#='%?B%<"#/+&/+%$,%! ! ! C%K,:%$"(%'E@#*(F'%#*(#%&'%`.%#/0%$"(%*(<$#/+>('%#*(#%&'%
! ! ! ! !" C%S"(%0&--(*(/<(%&'%H\C%3/':(*%<",&<(%234%! ! ! ! ! %&'%/,:%! ! ! ! ! ! !" .%
:"&<"%&'%&/<,**(<$C%3/':(*%<",&<(%274%! ! ! ! ! ! !%&'%/,:%! ! ! ! ! ! ! !" .%:"&<"%&'%
<,**(<$C%S"(%#/':(*%&'%(D)C%
%
%
Algebra:	
b,@%<#/%',>)(%$"&'%E@('$&,/%#>+(?*#&<#>>BC%9-%$"(%'E@#*(%"#'%'&0('%,-%>(/+$"%𝑥.%$"(/%&$'%
#*(#%;@'$%?(%! ! C%S"(%*(<$#/+>(%"#'%:&0$"%! %#/0%>(/+$"%$:&<(%$"(%'E@#*('%>(/+$"%e%&/%
,$"(*%:,*0'.%>(/+$"%! ! C%S"(%*(<$#/+>(X'%#*(#%&'%!"#$%! !! !!"#$ ! .%,*%! ! ! ! (! ! !! !! !" C%
S"(%0&--(*(/<(%&/%#*(#'%;(#/'%$,%'@?$*#<$%$"(%#*(#%,-%$"(%'E@#*(%-*,;%$"(%#*(#%,-%$"(%
*(<$#/+>(T%! !" !− !! ! C%a&/#>>B.%:(%<#/%;#$<"%$"(%-,*;#$%,-%$"(%#/':(*'%?B%-#<$,*&/+%
,@$%$"(%+*(#$('$%<,;;,/%-#<$,*%N%$,%+($%! ! ! ! ! ! )C%S"&'%;#$<"('%#/':(*%<",&<(%274C	%
%
Answer:	
274%! ! ! ! ! ! ! 	 %



9.	A%&'%$"(%#)(*#+(%,-%#%+*,@=%,-%n%&$(;'.%#/0%,/(%&$(;%&/%$"(%+*,@=%"#'%#%)#>@(%,-%kC%
!"#$%&'%$"(%/(:%#)(*#+(%:"(/%$"(%&$(;%:&$"%)#>@(%k%&'%*(;,)(01 %
	
234%! !

!

!
%

254%
! ! !

! ! !
%

264%
!" ! !

!
%

274%
! ! ! ! ! !

!
%

284%
!" ! !

! !!
%%

	
Making	Up	Numbers:	
3>;,'$%#/B%/@;?(*'%:&>>%:,*G%?@$%>($X'%$*B%$,%G((=%&$%'&;=>(T%! ! ! .%! ! ! .%! ! ! C%
!(%=>@+%$"('(%/@;?(*'%&/$,%$"(%#/':(*%<",&<('T%
%
234%2! ! !

!

!
%!

!

!
"

254%
! ! !

! ! !
% ! ! ! %

264%
! ! ! ! !

!
%! !! ! ! %

274%
! ! ! ! ! !

!
%! !! ! ! ! %

284%
! ! ! ! !

! ! !
%! !! %

%
!(%<#//,$ %(>&;&/#$(%#/':(*'%?(<#@'(%$"(BX*(%/(+#$&)(.%-*#<$&,/'.%0@=>&<#$('.%,*%
:"#$()(*%(>'(C%!(%"#)(%/,%<>@(%:"#$%$"(%#<$@#>%#/':(*%&'%#$%$"&'%=,&/$C%!(% '&;=>B%
=>@+%,@*%/@;?(*'%&/$,%$"(%E@('$&,/TZ! %&'%$"(%#)(*#+(%,-%#%+*,@=%,-%! %&$(;'.%#/0%,/(%
&$(;%&/%$"(%+*,@=%"#'%#%)#>@(%,-%! C%!"#$%&'%$"(%/(:%#)(*#+(%:"(/%$"(%&$(;%:&$"%
)#>@(%! !&'%*(;,)(01[ %
%
b,@%/((0%',;(%G/,:>(0+(%,-%#)(*#+('%$,%',>)(%$"&'%E@('$&,/C%D'&/+%$"(%#)(*#+(%

-,*;@>#%!"#$%&# !
!"# !!" !!"#$%

!"#$%& !!" !!"#$%
.%:(%<#/%<,/'$*@<$%$"#$%! !

!"# !!" !!"#$%

!
C%S"(*(-,*(%

$"(%'@;%,-%$"(%! %&$(;'%;@'$%?(%! C%
%
!"(/%$"(%&$(;%:&$"%$"(%)#>@(%,-%! %&'%*(;,)(0.%$"(%*(;#&/&/+%)#>@(%&'%! ! ! ! ! C%K,:%
:(%<#/%-&+@*(%,@$%$"(%/(:%#)(*#+(T%$"(%'@;%&'%! .%$"(%/@;?(*%,-%&$(;'%&'%! %2/,:%$"#$%
,/(%"#'%?((/%*(;,)(0 4.%',%!"#$%&#! ! !

!

!
! ! !! C%S"&'%;#$<"('%#/':(*%<",&<(%284C%%

%
Algebra:	
! (F*(%*(;,)&/+%,/(%&$(;%-*,;%$"(%+*,@=.%',%$,%-&/0%$"(%/(:%#)(*#+(.%:(%;@'$%
0&)&0(%?B%! ! ! .%/,$%?B%$"(%,*&+&/#>%/@;?(*%,-%&$(;'%! C%S"&'%>(#)('%,/>B%274C%
%
Answer:	%
274%

!" ! !

! ! !
%%



10.	3%+*,@=%,-%! 	&$(;'%"#'%#/%#)(*#+(%,-%! .%#/0%#%+*,@=%,-%! ! 	&$(;'%"#'%#/%#)(*#+(%,-%
! C%!"#$%&'%$"(%,)(*#>>%#)(*#+(%:"(/%$"(%$:,%+*,@='%#*(%<,;?&/(01%
%

234%
! ! ! ! )

!
%

254%
! ! ! ! ! !

!
%

264%
! ! ! ! ! !

!
%

274%
! ! !

!
%

284%
! !" ! ! !" !

!
	

%
Making	Up	Numbers:	
S"&'%&'%#%=(*-(<$%E@('$&,/%$,%@'(%U#G&/+%D=%K@;?(*'%?(<#@'(%$"(%#/':(*'%#*(%
<,;=>&<#$(0%#**#/+(;(/$'%,-%)#*&#?>('C%!(%:&>>%<",,'(%(#'B%/@;?(*'.%>&G(%! ! ! .%
! ! ! .%#/0%! ! ! C%!(%:&>>%=>@+%$"('(%/@;?(*'%&/$,%,@*%#/':(*%<",&<('T%
%
234%!

!

!
%

254%
!"

!
! !

!

!
%

264%
!"

!
! !

!

!
%

274%! %
284%!" %
%
S"(%E@('$&,/%/,:%*(#0'T%3%+*,@=%,-%! 	&$(;'%"#'%#/%#)(*#+(%,-%! .%#/0%#%+*,@=%,-%! 	
&$(;'%"#'%#/%#)(*#+(%,-%! C%!"#$%&'%$"(%,)(*#>>%#)(*#+(%:"(/%$"(%$:,%+*,@='%#*(%
<,;?&/(01 %
%
!(%<#/%@'(%=*,<(''%,-%(>&;&/#$&,/T%&-%$"(%+*,@='%"#)(%#)(*#+('%,-%! %#/0%! .%$"(/%$"(&*%
<,;?&/(0%#)(*#+(%;@'$%?(%?($:((/%! %#/0%! C%!(%<#/%(>&;&/#$(%274%#/0%284C%S"(*(%
#*(%;,*(%&$(;'%:&$"%#/%#)(*#+(%,-%! .%',%$"(%#)(*#+(%:,@>0%?(%<>,'(*%$,%! %$"#/%$,%! C%
S"(%#/':(*%;@'$%?(%254C%
%
!(%<#/%#>',%-&+@*(%,@$%$"(%(N#<$%#)(*#+(%;#$"(;#$&<#>>BT%! ! ! !

! ! ! ! ! )! ! ! ! ! ! !

! ! !
! !

!

!
C%

%
Algebra:	
5(<#@'(%$"(*(%#*(%$:&<(%#'%;#/B%! X'%#'%! X'.%:(%;@'$%&/<>@0(%$:&<(%$"(%/@;?(*%,-%! X'%

#'%! X'%&/%,@*%#)(*#+(C%c@*%#)(*#+(%:,@>0%?(%! !
! ! ! !! !! !

!
d%:(%0&)&0(%?B%! %?(<#@'(%:(%

<,@/$(0%! %! F'%#/0%! %! .%,*%! %$,$#>%&$(;'C%!(%<#/%#>',%<,/'$*@<$%#%-@>>%#)(*#+( .%
! !

!" !! !! !"

! ! ! !
!!%$"(/%'&;=>&-B%$,%+($%$"(%#/':(*C%9-%B,@X)(%#>*(#0B%>(#*/(0%#?,@$%

<,;=>(N%#)(*#+('.%B,@%'",@>0%G/,:%",:%$,%0,%$"&'.%,$"(*:&'(.%&$F'%/,$%#%?&+%0(#>C%
%
Answer:	
254%

! ! ! ! ! !

!
%


