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Tackling unstructured problems

‘Do I stand back and watch, or intervene and tell them what to do?’


Handouts for teachers
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1
Structured problems

Organising a table tennis tournament
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You have the job of organising a table tennis tournament. 

· 7 players will take part

· All matches are singles.

· Every player has to play each of the other players once. 

1.
Call the players A, B, C, D, E, F, G


Complete the list below to show all the matches that need to be played.




A v B

B v C

....


A v C

B v D

....


....

....

2.
There are four tables at the club and each game takes half an hour. 
The first match will start at 1.00pm.


Copy and complete the poster below to show the order of play,


so that the tournament takes the shortest  possible time.


Remember that a player cannot be in two places at once!


You may not need to use every row and column in the table!

	Start Time
	Table on which the game will be played

	
	1
	2
	3
	4

	1.00
	A v B
	
	
	

	1.30
	
	
	
	

	2.00
	
	
	
	

	2.30
	
	
	
	

	3.00
	
	
	
	

	3.30
	
	
	
	

	4.00
	
	
	
	

	4.30
	
	
	
	


1
Structured problems (continued)

[image: image8.jpg]Designing a box for 18 sweets


You work for a design company and have been asked to design a box that will hold 18 mints. 

Each mint is 2 cm in diameter and 1 cm thick. 

The box must be made from a single sheet of A4 card with as little cutting as possible.

On the grid paper below, show clearly how the card can be folded up and glued together to make the box.

Make your box to check.
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1
Structured problems (continued)

Calculating Body Mass Index

This calculator is used to help adults find out if they are overweight.  

[image: image3.png]Body Mass Index (BMI) Calculator
Enter values for height and weight.

Height: metres

Weight: kilograms

You are in the Ideal weight category

Body mass index (BMI) is measure of body fat
that applies to adult men and women.





1.
Fix the height at 2 metres - a very tall person!


Complete the table below and draw a graph to show your results.


	Weight (kg)
	60
	70
	80
	90
	100
	110
	120
	130
	140

	BMI
	
	
	
	
	
	
	
	
	



(a) What is the largest BMI for which someone is underweight?


(b) What is the smallest BMI for which someone is overweight?
(c) When you double the weight, what happens to the BMI?


(d) Can you find a rule for calculating BMI from the weight?


2.
Fix the weight at 80 kilograms and try varying the height.



(a) When you double the height, what happens to the BMI?
(b) Can you find a rule for calculating BMI from the height?
(c) Draw a graph to show the relationship between the height and the BMI.

For more information on BMI visit:

http://www.nhsdirect.nhs.uk/magazine/interactive/bmi/index.aspx
Note for pupils: If you put your own details into this calculator, don’t take the results too seriously! It is designed for adults who have stopped growing and will give misleading results for children or teenagers! 

2
Unstructured versions of the problems

Organising a table tennis tournament

[image: image9..pict]You have the job of organising a table tennis league. 

· 7 players will take part

· All matches are singles.

· Every player has to play each of the other players once. 

· There are four tables at the club.

· Games will take up to half an hour. 

· The first match will start at 1.00pm.

Plan how to organise the league, so that the tournament will take the shortest  possible time. Put all the information on a poster so that the players can easily understand what to do.

Designing a box for 18 sweets 

[image: image10..pict]You work for a design company and have been asked to design a box that will hold 18 sweets. 

Each sweet is 2 cm in diameter and 1 cm thick. 

The box must be made from a single sheet of A4 card with as little cutting as possible.

Compare two possible designs for the box and say which is best and why.

Make your box.

Calculating Body Mass Index

This calculator shown i[image: image11..pict]s used on websites to help an adult decide if he or she is overweight. 

What values of the BMI indicate

whether an adult is underweight, 

overweight, obese, or very obese? 

Investigate how the calculator works 

out the BMI from the height and weight.

Note for pupils: If you put your own details into this calculator, don’t take the results too seriously! It is designed for adults who have stopped growing and will give misleading results for children or teenagers! 

3
Notes on the unstructured problems

Organising a table tennis tournament


Pupils should quickly notice that it is impossible to use all four tables simultaneously as there are only seven players. On each occasion, therefore someone has to rest. One possible way of organising the matches is shown below. 

	Start time
	Table 1
	Table 2
	Table 3
	

	1.00
	AvB
	CvD
	EvF
	G rests

	1.30
	CvA
	EvB
	GvD
	F rests

	2.00
	EvC
	GvA
	FvB
	D rests

	2.30
	GvE
	FvC
	DvA
	B rests

	3.00
	FvG
	DvE
	BvC
	A rests

	3.30
	DvF
	BvG
	AvE
	C rests

	4.00
	BvD
	AvF
	CvG
	E rests
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gsave
/dstR[newpath clippath pathbbox]def newpath
grestore
dstR 0 get dstR 1 get translate
dstR 2 get dstR 0 get sub 2099 1862 sub div
dstR 3 get dstR 1 get sub 2067 2320 sub div scale
0 2067 2320 sub translate
%!PS-Adobe-2.0 EPSF-1.2

%%Title: Unknown
%%Creator: FreeHand 10.0
%%CreationDate: 19/10/07 14:58
%%BoundingBox: 0 0 237 253
%%FHPathName:
%ALDOriginalFile:
%ALDBoundingBox: 0 0 237 253
%%FHPageNum:0
%%DocumentSuppliedResources: procset Altsys_header 4 0
%%ColorUsage: Color
%%DocumentProcessColors: Black
%%DocumentNeededResources: font Times-Roman
%%DocumentFonts: Times-Roman
%%DocumentNeededFonts: Times-Roman
%%EndComments
%%BeginResource: procset Altsys_header 4 0
userdict begin /AltsysDict 300 dict def end
AltsysDict begin
/bdf{bind def}bind def
/xdf{exch def}bdf
/defed{where{pop true}{false}ifelse}bdf
/ndf{1 index where{pop pop pop}{dup xcheck{bind}if def}ifelse}bdf
/d{setdash}bdf
/h{closepath}bdf
/H{}bdf
/J{setlinecap}bdf
/j{setlinejoin}bdf
/M{setmiterlimit}bdf
/n{newpath}bdf
/N{newpath}bdf
/q{gsave}bdf
/Q{grestore}bdf
/w{setlinewidth}bdf
/Xic{matrix invertmatrix concat}bdf
/Xq{matrix currentmatrix mark}bdf
/XQ{cleartomark setmatrix}bdf
/sepdef{
dup where not
{
AltsysSepDict
}
if 
3 1 roll exch put
}bdf
/st{settransfer}bdf
/colorimage defed /_rci xdf
/cntr 0 def
/readbinarystring{
/cntr 0 def
2 copy readstring
{
{
dup
(\034) search
{
length exch pop exch
dup length 0 ne
{
dup dup 0 get 32 sub 0 exch put 
/cntr cntr 1 add def
}
{
pop 1 string dup
0 6 index read pop 32 sub put
}ifelse
3 copy
putinterval pop
1 add
1 index length 1 sub
1 index sub 
dup 0 le {pop pop exit}if
getinterval
}
{
pop exit
} ifelse
} loop
}if
cntr 0 gt
{
pop 2 copy
dup length cntr sub cntr getinterval
readbinarystring
} if
pop exch pop
} bdf
/_NXLevel2 defed { 
_NXLevel2 not { 
/colorimage where {
userdict eq {
/_rci false def 
} if
} if
} if
} if
/md defed{ 
md type /dicttype eq { 
/colorimage where { 
md eq { 
/_rci false def 
}if
}if
/settransfer where {
md eq {
/st systemdict /settransfer get def
}if
}if
}if 
}if
/setstrokeadjust defed
{
true setstrokeadjust
/C{curveto}bdf
/L{lineto}bdf
/m{moveto}bdf
}
{
/dr{transform .25 sub round .25 add 
exch .25 sub round .25 add exch itransform}bdf
/C{dr curveto}bdf
/L{dr lineto}bdf
/m{dr moveto}bdf
/setstrokeadjust{pop}bdf 
}ifelse
/privrectpath { 
4 -2 roll m
dtransform round exch round exch idtransform 
2 copy 0 lt exch 0 lt xor
{dup 0 exch rlineto exch 0 rlineto neg 0 exch rlineto}
{exch dup 0 rlineto exch 0 exch rlineto neg 0 rlineto}
ifelse
closepath
}bdf
/rectclip{newpath privrectpath clip newpath}def
/rectfill{gsave newpath privrectpath fill grestore}def
/rectstroke{gsave newpath privrectpath stroke grestore}def
/_fonthacksave false def
/currentpacking defed 
{
/_bfh {/_fonthacksave currentpacking def false setpacking} bdf
/_efh {_fonthacksave setpacking} bdf
}
{
/_bfh {} bdf
/_efh {} bdf
}ifelse
/packedarray{array astore readonly}ndf
/` 
{ 
false setoverprint 
/-save0- save def
5 index concat
pop
storerect left bottom width height rectclip
pop
/MMdict_count countdictstack def
/MMop_count count 1 sub def
userdict begin
/showpage {} def
0 setgray 0 setlinecap 1 setlinewidth
0 setlinejoin 10 setmiterlimit [] 0 setdash newpath
} bdf
/currentpacking defed{true setpacking}if
/min{2 copy gt{exch}if pop}bdf
/max{2 copy lt{exch}if pop}bdf
/xformfont { currentfont exch makefont setfont } bdf
/fhnumcolors 1 
statusdict begin
/processcolors defed 
{
pop processcolors
}
{
/deviceinfo defed {
deviceinfo /Colors known {
pop deviceinfo /Colors get
} if
} if
} ifelse
end 
def
/printerRes 
gsave
matrix defaultmatrix setmatrix
72 72 dtransform
abs exch abs
max
grestore
def
/graycalcs
[
{Angle Frequency} 
{GrayAngle GrayFrequency} 
{0 Width Height matrix defaultmatrix idtransform 
dup mul exch dup mul add sqrt 72 exch div} 
{0 GrayWidth GrayHeight matrix defaultmatrix idtransform 
dup mul exch dup mul add sqrt 72 exch div} 
] def
/calcgraysteps {
forcemaxsteps
{
maxsteps
}
{
/currenthalftone defed
{currenthalftone /dicttype eq}{false}ifelse
{
currenthalftone begin
HalftoneType 4 le
{graycalcs HalftoneType 1 sub get exec}
{
HalftoneType 5 eq
{
Default begin
{graycalcs HalftoneType 1 sub get exec}
end
}
{0 60} 
ifelse
}
ifelse
end
}
{
currentscreen pop exch 
}
ifelse
printerRes 300 max exch div exch 
2 copy 
sin mul round dup mul 
3 1 roll 
cos mul round dup mul 
add 1 add 
dup maxsteps gt {pop maxsteps} if 
dup minsteps lt {pop minsteps} if 
}
ifelse
} bdf
/nextrelease defed { 
/languagelevel defed not { 
/framebuffer defed { 
0 40 string framebuffer 9 1 roll 8 {pop} repeat
dup 516 eq exch 520 eq or
{
/fhnumcolors 3 def
/currentscreen {60 0 {pop pop 1}}bdf
/calcgraysteps {maxsteps} bdf
}if
}if
}if
}if
fhnumcolors 1 ne {
/calcgraysteps {maxsteps} bdf
} if
/currentpagedevice defed {
currentpagedevice /PreRenderingEnhance known
{
currentpagedevice /PreRenderingEnhance get
{
/calcgraysteps 
{
forcemaxsteps 
{maxsteps}
{256 maxsteps min}
ifelse
} def
} if
} if
} if
/gradfrequency 144 def
printerRes 1000 lt {
/gradfrequency 72 def
} if
/adjnumsteps {
dup dtransform abs exch abs max 
printerRes div 
gradfrequency mul 
round 
5 max 
min 
}bdf
/goodsep {
spots exch get 4 get dup sepname eq exch (_vc_Registration) eq or
}bdf
/BeginGradation defed
{/bb{BeginGradation}bdf}
{/bb{}bdf}
ifelse
/EndGradation defed
{/eb{EndGradation}bdf}
{/eb{}bdf}
ifelse
/bottom -0 def 
/delta -0 def 
/frac -0 def 
/height -0 def 
/left -0 def 
/numsteps1 -0 def 
/radius -0 def 
/right -0 def 
/top -0 def 
/width -0 def 
/xt -0 def 
/yt -0 def 
/df currentflat def 
/tempstr 1 string def 
/clipflatness currentflat def 
/inverted? 
0 currenttransfer exec .5 ge def
/tc1 [0 0 0 1] def 
/tc2 [0 0 0 1] def 
/storerect{/top xdf /right xdf /bottom xdf /left xdf 
/width right left sub def /height top bottom sub def}bdf
/concatprocs{
systemdict /packedarray known 
{dup type /packedarraytype eq 2 index type /packedarraytype eq or}{false}ifelse
{ 
/proc2 exch cvlit def /proc1 exch cvlit def
proc1 aload pop proc2 aload pop
proc1 length proc2 length add packedarray cvx
}
{ 
/proc2 exch cvlit def /proc1 exch cvlit def
/newproc proc1 length proc2 length add array def
newproc 0 proc1 putinterval newproc proc1 length proc2 putinterval
newproc cvx
}ifelse
}bdf
/i{dup 0 eq
{pop df dup} 
{dup} ifelse 
/clipflatness xdf setflat
}bdf
version cvr 38.0 le
{/setrgbcolor{
currenttransfer exec 3 1 roll
currenttransfer exec 3 1 roll
currenttransfer exec 3 1 roll
setrgbcolor}bdf}if
/vms {/vmsv save def} bdf
/vmr {vmsv restore} bdf
/vmrs{vmsv restore /vmsv save def}bdf
/eomode{ 
{/filler /eofill load def /clipper /eoclip load def}
{/filler /fill load def /clipper /clip load def}
ifelse
}bdf
/normtaper{}bdf
/logtaper{9 mul 1 add log}bdf
/CD{
/NF exch def 
{ 
exch dup 
/FID ne 1 index/UniqueID ne and
{exch NF 3 1 roll put}
{pop pop}
ifelse
}forall 
NF
}bdf
/MN{
1 index length 
/Len exch def 
dup length Len add 
string dup 
Len 
4 -1 roll 
putinterval 
dup 
0 
4 -1 roll 
putinterval 
}bdf
/RC{4 -1 roll /ourvec xdf 256 string cvs(|______)anchorsearch
{1 index MN cvn/NewN exch def cvn
findfont dup maxlength dict CD dup/FontName NewN put dup
/Encoding ourvec put NewN exch definefont pop}{pop}ifelse}bdf
/RF{ 
dup 
FontDirectory exch 
known 
{pop 3 -1 roll pop} 
{RC}
ifelse
}bdf
/FF{dup 256 string cvs(|______)exch MN cvn dup FontDirectory exch known
{exch pop findfont 3 -1 roll pop}
{pop dup findfont dup maxlength dict CD dup dup
/Encoding exch /Encoding get 256 array copy 7 -1 roll 
{3 -1 roll dup 4 -2 roll put}forall put definefont}
ifelse}bdf
/RCJ{4 -1 roll 
/ourvec xdf 
256 string cvs 
(|______) anchorsearch
{pop 
cvn 
dup FDFJ 
exch 
1 index 
eq 
{
_bfh findfont _efh 
dup 
maxlength dict 
CD 
dup 
/FontName 
3 index 
put 
dup 
/Encoding ourvec put 
1 index 
exch 
definefont 
pop 
}
{exch pop} 
ifelse
}
{pop} 
ifelse
}bdf
/RFJ{ 
dup 
FontDirectory exch 
known 
{pop 3 -1 roll pop} 
{RCJ} 
ifelse
}bdf
/hasfont
{
/resourcestatus where 
{
pop 
/Font resourcestatus
{ 
pop pop true
}
{ 
false
}
ifelse
}
{
dup FontDirectory exch known
{pop true}
{
256 string
cvs
(fonts/) exch MN
status
{pop pop pop pop true}
{false}
ifelse
}
ifelse
}
ifelse
}bdf
/FDFJ
{
dup 
hasfont 
not 
{ 
pop
/Ryumin-Light-83pv-RKSJ-H
hasfont 
{
/Ryumin-Light-83pv-RKSJ-H
}
{
/Courier
}
ifelse 
}
if
}bdf
/FFJ{
_bfh
dup 
256 string cvs 
(|______)exch MN 
cvn 
dup 
FontDirectory
exch known 
{ 
exch 
pop 
findfont 
3 -1 roll 
pop 
}
{ 
pop 
FDFJ 
dup findfont 
dup maxlength dict 
CD 
dup dup 
/Encoding exch 
/Encoding get 
256 array copy 
7 -1 roll 
{ 
3 -1 roll 
dup 
4 -2 roll 
put 
}forall
put 
definefont 
}
ifelse
_efh
}bdf
/GS {
dup 
hasfont 
{
findfont
exch makesetfont
exch
pop
ts
}
{
pop pop pop
ts
} ifelse
} bdf
/RCK{4 -1 roll 
/ourvec xdf 
256 string cvs 
(|______) anchorsearch
{pop 
cvn 
dup FDFK 
exch 
1 index 
eq 
{
_bfh findfont _efh 
dup 
maxlength dict 
CD 
dup 
/FontName 
3 index 
put 
dup 
/Encoding ourvec put 
1 index 
exch 
definefont 
pop 
}
{exch pop} 
ifelse
}
{pop} 
ifelse
}bdf
/RFK{ 
dup 
FontDirectory exch 
known 
{pop 3 -1 roll pop} 
{RCK} 
ifelse
}bdf
/hasfont
{
/resourcestatus where 
{
pop 
/Font resourcestatus
{ 
pop pop true
}
{ 
false
}
ifelse
}
{
dup FontDirectory exch known
{pop true}
{
256 string
cvs
(fonts/) exch MN
status
{pop pop pop pop true}
{false}
ifelse
}
ifelse
}
ifelse
}bdf
/FDFK
{
dup 
hasfont 
not 
{ 
pop
/JCsm
hasfont 
{
/JCsm
}
{
/Courier
}
ifelse 
}
if
}bdf
/FFK{
_bfh
dup 
256 string cvs 
(|______)exch MN 
cvn 
dup 
FontDirectory
exch known 
{ 
exch 
pop 
findfont 
3 -1 roll 
pop 
}
{ 
pop 
FDFK 
dup findfont 
dup maxlength dict 
CD 
dup dup 
/Encoding exch 
/Encoding get 
256 array copy 
7 -1 roll 
{ 
3 -1 roll 
dup 
4 -2 roll 
put 
}forall
put 
definefont 
}
ifelse
_efh
}bdf
/RCTC{4 -1 roll 
/ourvec xdf 
256 string cvs 
(|______) anchorsearch
{pop 
cvn 
dup FDFTC 
exch 
1 index 
eq 
{
_bfh findfont _efh 
dup 
maxlength dict 
CD 
dup 
/FontName 
3 index 
put 
dup 
/Encoding ourvec put 
1 index 
exch 
definefont 
pop 
}
{exch pop} 
ifelse
}
{pop} 
ifelse
}bdf
/RFTC{ 
dup 
FontDirectory exch 
known 
{pop 3 -1 roll pop} 
{RCTC} 
ifelse
}bdf
/FDFTC
{
dup 
hasfont 
not 
{ 
pop
/DFMing-Lt-HK-BF
hasfont 
{
/DFMing-Lt-HK-BF
}
{
/Courier
}
ifelse 
}
if
}bdf
/FFTC{
_bfh
dup 
256 string cvs 
(|______)exch MN 
cvn 
dup 
FontDirectory
exch known 
{ 
exch 
pop 
findfont 
3 -1 roll 
pop 
}
{ 
pop 
FDFTC 
dup findfont 
dup maxlength dict 
CD 
dup dup 
/Encoding exch 
/Encoding get 
256 array copy 
7 -1 roll 
{ 
3 -1 roll 
dup 
4 -2 roll 
put 
}forall
put 
definefont 
}
ifelse
_efh
}bdf
/fps{
currentflat 
exch 
dup 0 le{pop 1}if 
{
dup setflat 3 index stopped
{1.3 mul dup 3 index gt{pop setflat pop pop stop}if} 
{exit} 
ifelse
}loop 
pop setflat pop pop
}bdf
/fp{100 currentflat fps}bdf
/clipper{clip}bdf 
/W{/clipper load 100 clipflatness dup setflat fps}bdf

userdict begin /BDFontDict 29 dict def end
BDFontDict begin
/bu{}def
/bn{}def
/setTxMode{av 70 ge{pop}if pop}def
/gm{m}def
/show{pop}def
/gr{pop}def
/fnt{pop pop pop}def
/fs{pop}def
/fz{pop}def
/lin{pop pop}def
/:M {pop pop} def
/sf {pop} def
/S {pop} def
/@b {pop pop pop pop pop pop pop pop} def
/_bdsave /save load def
/_bdrestore /restore load def
/save { dup /fontsave eq {null} {_bdsave} ifelse } def
/restore { dup null eq { pop } { _bdrestore } ifelse } def
/fontsave null def
end
/MacVec 256 array def 
MacVec 0 /Helvetica findfont
/Encoding get 0 128 getinterval putinterval
MacVec 127 /DEL put MacVec 16#27 /quotesingle put MacVec 16#60 /grave put
/NUL/SOH/STX/ETX/EOT/ENQ/ACK/BEL/BS/HT/LF/VT/FF/CR/SO/SI
/DLE/DC1/DC2/DC3/DC4/NAK/SYN/ETB/CAN/EM/SUB/ESC/FS/GS/RS/US
MacVec 0 32 getinterval astore pop
/Adieresis/Aring/Ccedilla/Eacute/Ntilde/Odieresis/Udieresis/aacute
/agrave/acircumflex/adieresis/atilde/aring/ccedilla/eacute/egrave
/ecircumflex/edieresis/iacute/igrave/icircumflex/idieresis/ntilde/oacute
/ograve/ocircumflex/odieresis/otilde/uacute/ugrave/ucircumflex/udieresis
/dagger/degree/cent/sterling/section/bullet/paragraph/germandbls
/registered/copyright/trademark/acute/dieresis/notequal/AE/Oslash
/infinity/plusminus/lessequal/greaterequal/yen/mu/partialdiff/summation
/product/pi/integral/ordfeminine/ordmasculine/Omega/ae/oslash 
/questiondown/exclamdown/logicalnot/radical/florin/approxequal/Delta/guillemotleft
/guillemotright/ellipsis/nbspace/Agrave/Atilde/Otilde/OE/oe
/endash/emdash/quotedblleft/quotedblright/quoteleft/quoteright/divide/lozenge
/ydieresis/Ydieresis/fraction/currency/guilsinglleft/guilsinglright/fi/fl
/daggerdbl/periodcentered/quotesinglbase/quotedblbase
/perthousand/Acircumflex/Ecircumflex/Aacute
/Edieresis/Egrave/Iacute/Icircumflex/Idieresis/Igrave/Oacute/Ocircumflex
/apple/Ograve/Uacute/Ucircumflex/Ugrave/dotlessi/circumflex/tilde
/macron/breve/dotaccent/ring/cedilla/hungarumlaut/ogonek/caron
MacVec 128 128 getinterval astore pop
/findheaderfont {
/Helvetica findfont 
} def
end %. AltsysDict
%%EndResource
%%EndProlog

%%BeginSetup

AltsysDict begin
_bfh 
%%IncludeResource: font Times-Roman

MacVec 256 array copy

dup 128 /Adieresis put

dup 129 /Aring put

dup 130 /Ccedilla put

dup 131 /Eacute put

dup 132 /Ntilde put

dup 133 /Odieresis put

dup 134 /Udieresis put

dup 135 /aacute put

dup 136 /agrave put

dup 137 /acircumflex put

dup 138 /adieresis put

dup 139 /atilde put

dup 140 /aring put

dup 141 /ccedilla put

dup 142 /eacute put

dup 143 /egrave put

dup 144 /ecircumflex put

dup 145 /edieresis put

dup 146 /iacute put

dup 147 /igrave put

dup 148 /icircumflex put

dup 149 /idieresis put

dup 150 /ntilde put

dup 151 /oacute put

dup 152 /ograve put

dup 153 /ocircumflex put

dup 154 /odieresis put

dup 155 /otilde put

dup 156 /uacute put

dup 157 /ugrave put

dup 158 /ucircumflex put

dup 159 /udieresis put

dup 160 /dagger put

dup 161 /degree put

dup 162 /cent put

dup 163 /sterling put

dup 164 /section put

dup 165 /bullet put

dup 166 /paragraph put

dup 167 /germandbls put

dup 168 /registered put

dup 169 /copyright put

dup 170 /trademark put

dup 171 /acute put

dup 172 /dieresis put

dup 173 /notequal put

dup 174 /AE put

dup 175 /Oslash put

dup 176 /infinity put

dup 177 /plusminus put

dup 178 /lessequal put

dup 179 /greaterequal put

dup 180 /yen put

dup 181 /mu put

dup 182 /partialdiff put

dup 183 /summation put

dup 184 /product put

dup 185 /pi put

dup 186 /integral put

dup 187 /ordfeminine put

dup 188 /ordmasculine put

dup 189 /Omega put

dup 190 /ae put

dup 191 /oslash put

dup 192 /questiondown put

dup 193 /exclamdown put

dup 194 /logicalnot put

dup 195 /radical put

dup 196 /florin put

dup 197 /approxequal put

dup 198 /Delta put

dup 199 /guillemotleft put

dup 200 /guillemotright put

dup 201 /ellipsis put

dup 202 /nobreakspace put

dup 203 /Agrave put

dup 204 /Atilde put

dup 205 /Otilde put

dup 206 /OE put

dup 207 /oe put

dup 208 /endash put

dup 209 /emdash put

dup 210 /quotedblleft put

dup 211 /quotedblright put

dup 212 /quoteleft put

dup 213 /quoteright put

dup 214 /divide put

dup 215 /lozenge put

dup 216 /ydieresis put

dup 217 /Ydieresis put

dup 218 /fraction put

dup 219 /Euro put

dup 220 /guilsinglleft put

dup 221 /guilsinglright put

dup 222 /fi put

dup 223 /fl put

dup 224 /daggerdbl put

dup 225 /periodcentered put

dup 226 /quotesinglbase put

dup 227 /quotedblbase put

dup 228 /perthousand put

dup 229 /Acircumflex put

dup 230 /Ecircumflex put

dup 231 /Aacute put

dup 232 /Edieresis put

dup 233 /Egrave put

dup 234 /Iacute put

dup 235 /Icircumflex put

dup 236 /Idieresis put

dup 237 /Igrave put

dup 238 /Oacute put

dup 239 /Ocircumflex put

dup 240 /apple put

dup 241 /Ograve put

dup 242 /Uacute put

dup 243 /Ucircumflex put

dup 244 /Ugrave put

dup 245 /dotlessi put

dup 246 /circumflex put

dup 247 /tilde put

dup 248 /macron put

dup 249 /breve put

dup 250 /dotaccent put

dup 251 /ring put

dup 252 /cedilla put

dup 253 /hungarumlaut put

dup 254 /ogonek put

dup 255 /caron put

/f0 /|______Times-Roman dup RF findfont def

_efh 
end %. AltsysDict

%%EndSetup
AltsysDict begin 

/onlyk4{false}ndf
/ccmyk{dup 5 -1 roll sub 0 max exch}ndf
/cmyk2gray{
4 -1 roll 0.3 mul 4 -1 roll 0.59 mul 4 -1 roll 0.11 mul
add add add 1 min neg 1 add
}bdf
/setcmykcolor{1 exch sub ccmyk ccmyk ccmyk pop setrgbcolor}ndf
/maxcolor { 
max max max 
} ndf
/maxspot {
pop
} ndf
/setcmykcoloroverprint{4{dup -1 eq{pop 0}if 4 1 roll}repeat setcmykcolor}ndf
/findcmykcustomcolor{5 packedarray}ndf
/setcustomcolor{exch aload pop pop 4{4 index mul 4 1 roll}repeat setcmykcolor pop}ndf
/setseparationgray{setgray}ndf
/setoverprint{pop}ndf 
/currentoverprint false ndf
/cmykbufs2gray{
0 1 2 index length 1 sub
{ 
4 index 1 index get 0.3 mul 
4 index 2 index get 0.59 mul 
4 index 3 index get 0.11 mul 
4 index 4 index get 
add add add cvi 255 min
255 exch sub
2 index 3 1 roll put
}for
4 1 roll pop pop pop
}bdf
/colorimage{
pop pop
[
5 -1 roll/exec cvx 
6 -1 roll/exec cvx 
7 -1 roll/exec cvx 
8 -1 roll/exec cvx
/cmykbufs2gray cvx
]cvx 
image
}
%. version 47.1 on Linotronic of Postscript defines colorimage incorrectly (rgb model only)
version cvr 47.1 le 
statusdict /product get (Lino) anchorsearch{pop pop true}{pop false}ifelse
and{userdict begin bdf end}{ndf}ifelse
fhnumcolors 1 ne {/yt save def} if
/customcolorimage{
aload pop
(_vc_Registration) eq 
{
pop pop pop pop separationimage
}
{
/ik xdf /iy xdf /im xdf /ic xdf
ic im iy ik cmyk2gray /xt xdf
currenttransfer
{dup 1.0 exch sub xt mul add}concatprocs
st 
image
}
ifelse
}ndf
fhnumcolors 1 ne {yt restore} if
fhnumcolors 3 ne {/yt save def} if
/customcolorimage{
aload pop 
(_vc_Registration) eq 
{
pop pop pop pop separationimage
}
{
/ik xdf /iy xdf /im xdf /ic xdf
1.0 dup ic ik add min sub 
1.0 dup im ik add min sub 
1.0 dup iy ik add min sub 
/ic xdf /iy xdf /im xdf
currentcolortransfer
4 1 roll 
{dup 1.0 exch sub ic mul add}concatprocs 4 1 roll 
{dup 1.0 exch sub iy mul add}concatprocs 4 1 roll 
{dup 1.0 exch sub im mul add}concatprocs 4 1 roll 
setcolortransfer
{/dummy xdf dummy}concatprocs{dummy}{dummy}true 3 colorimage
}
ifelse
}ndf
fhnumcolors 3 ne {yt restore} if
fhnumcolors 4 ne {/yt save def} if
/customcolorimage{
aload pop
(_vc_Registration) eq 
{
pop pop pop pop separationimage
}
{
/ik xdf /iy xdf /im xdf /ic xdf
currentcolortransfer
{1.0 exch sub ik mul ik sub 1 add}concatprocs 4 1 roll
{1.0 exch sub iy mul iy sub 1 add}concatprocs 4 1 roll
{1.0 exch sub im mul im sub 1 add}concatprocs 4 1 roll
{1.0 exch sub ic mul ic sub 1 add}concatprocs 4 1 roll
setcolortransfer
{/dummy xdf dummy}concatprocs{dummy}{dummy}{dummy}
true 4 colorimage
}
ifelse
}ndf
fhnumcolors 4 ne {yt restore} if
/separationimage{image}ndf
/spotascmyk false ndf
/newcmykcustomcolor{6 packedarray}ndf
/inkoverprint false ndf
/setinkoverprint{pop}ndf 
/setspotcolor { 
spots exch get
dup 4 get (_vc_Registration) eq
{pop 1 exch sub setseparationgray}
{0 5 getinterval exch setcustomcolor}
ifelse
}ndf
/currentcolortransfer{currenttransfer dup dup dup}ndf
/setcolortransfer{st pop pop pop}ndf
/fas{}ndf
/sas{}ndf
/fhsetspreadsize{pop}ndf
/filler{fill}bdf 
/F{gsave {filler}fp grestore}bdf
/f{closepath F}bdf
/S{gsave {stroke}fp grestore}bdf
/s{closepath S}bdf
userdict /islevel2
systemdict /languagelevel known dup
{
pop systemdict /languagelevel get 2 ge
} if
put
islevel2 not
{
/currentcmykcolor
{
0 0 0 1 currentgray sub
} ndf
} if
/tc
{
gsave
setcmykcolor currentcmykcolor
grestore
} bind def
/testCMYKColorThrough
{
tc add add add 0 ne
} bind def
/fhiscomposite where not {
userdict /fhiscomposite
islevel2
{
gsave 1 1 1 1 setcmykcolor currentcmykcolor grestore
add add add 4 eq
}
{
1 0 0 0 testCMYKColorThrough
0 1 0 0 testCMYKColorThrough
0 0 1 0 testCMYKColorThrough
0 0 0 1 testCMYKColorThrough
and and and
} ifelse
put
}
{ pop }
ifelse
/bc4 [0 0 0 0] def 
/_lfp4 {
1 pop 
/yt xdf 
/xt xdf 
/ang xdf 
storerect
/taperfcn xdf
/k2 xdf /y2 xdf /m2 xdf /c2 xdf
/k1 xdf /y1 xdf /m1 xdf /c1 xdf
c1 c2 sub abs
m1 m2 sub abs
y1 y2 sub abs
k1 k2 sub abs
maxcolor 
calcgraysteps mul abs round 
height abs adjnumsteps 
dup 1 lt {pop 1} if 
1 sub /numsteps1 xdf
currentflat mark 
currentflat clipflatness 
/delta top bottom sub numsteps1 1 add div def 
/right right left sub def 
/botsv top delta sub def 
{
{
W
xt yt translate 
ang rotate
xt neg yt neg translate 
dup setflat 
/bottom botsv def
0 1 numsteps1 
{
numsteps1 dup 0 eq {pop pop 0.5} {div} ifelse 
taperfcn /frac xdf
bc4 0 c2 c1 sub frac mul c1 add put
bc4 1 m2 m1 sub frac mul m1 add put
bc4 2 y2 y1 sub frac mul y1 add put
bc4 3 k2 k1 sub frac mul k1 add put
bc4 vc
1 index setflat 
{ 
mark {newpath left bottom right delta rectfill}stopped
{cleartomark exch 1.3 mul dup setflat exch 2 copy gt{stop}if}
{cleartomark exit}ifelse
}loop
/bottom bottom delta sub def
}for
}
gsave stopped grestore
{exch pop 2 index exch 1.3 mul dup 100 gt{cleartomark setflat stop}if}
{exit}ifelse
}loop
cleartomark setflat
}bdf
/bcs [0 0] def 
/_lfs4 {
/yt xdf 
/xt xdf 
/ang xdf 
storerect
/taperfcn xdf
/tint2 xdf 
/tint1 xdf 
bcs exch 1 exch put 
tint1 tint2 sub abs 
bcs 1 get maxspot 
calcgraysteps mul abs round 
height abs adjnumsteps 
dup 2 lt {pop 2} if 
1 sub /numsteps1 xdf
currentflat mark 
currentflat clipflatness 
/delta top bottom sub numsteps1 1 add div def 
/right right left sub def 
/botsv top delta sub def 
{
{
W
xt yt translate 
ang rotate
xt neg yt neg translate 
dup setflat 
/bottom botsv def
0 1 numsteps1 
{
numsteps1 div taperfcn /frac xdf
bcs 0
1.0 tint2 tint1 sub frac mul tint1 add sub
put bcs vc
1 index setflat 
{ 
mark {newpath left bottom right delta rectfill}stopped
{cleartomark exch 1.3 mul dup setflat exch 2 copy gt{stop}if}
{cleartomark exit}ifelse
}loop
/bottom bottom delta sub def
}for
}
gsave stopped grestore
{exch pop 2 index exch 1.3 mul dup 100 gt{cleartomark setflat stop}if}
{exit}ifelse
}loop
cleartomark setflat
}bdf
/_rfs6 {
/tint2 xdf 
/tint1 xdf 
bcs exch 1 exch put 
/inrad xdf 
/radius xdf 
/yt xdf 
/xt xdf 
tint1 tint2 sub abs 
bcs 1 get maxspot 
calcgraysteps mul abs round 
radius inrad sub abs 
adjnumsteps 
dup 1 lt {pop 1} if 
1 sub /numsteps1 xdf
radius inrad sub numsteps1 dup 0 eq {pop} {div} ifelse 
2 div /halfstep xdf 
currentflat mark 
currentflat clipflatness 
{
{
dup setflat 
W 
0 1 numsteps1 
{
dup /radindex xdf
numsteps1 dup 0 eq {pop pop 0.5} {div} ifelse 
/frac xdf
bcs 0
tint2 tint1 sub frac mul tint1 add
put bcs vc
1 index setflat 
{ 
newpath mark 
xt yt radius inrad sub 1 frac sub mul halfstep add inrad add 0 360
{ arc
radindex numsteps1 ne 
inrad 0 gt or 
{
xt yt 
numsteps1 0 eq
{ inrad } 
{ 
radindex 1 add numsteps1 div 1 exch sub
radius inrad sub mul halfstep add inrad add
}ifelse
dup xt add yt moveto
360 0 arcn 
} if
fill
}stopped
{cleartomark exch 1.3 mul dup setflat exch 2 copy gt{stop}if}
{cleartomark exit}ifelse
}loop
}for
}
gsave stopped grestore
{exch pop 2 index exch 1.3 mul dup 100 gt{cleartomark setflat stop}if}
{exit}ifelse
}loop
cleartomark setflat
}bdf
/_rfp6 {
1 pop 
/k2 xdf /y2 xdf /m2 xdf /c2 xdf
/k1 xdf /y1 xdf /m1 xdf /c1 xdf
/inrad xdf 
/radius xdf 
/yt xdf 
/xt xdf 
c1 c2 sub abs
m1 m2 sub abs
y1 y2 sub abs
k1 k2 sub abs
maxcolor 
calcgraysteps mul abs round 
radius inrad sub abs 
adjnumsteps 
dup 1 lt {pop 1} if 
1 sub /numsteps1 xdf
radius inrad sub numsteps1 dup 0 eq {pop} {div} ifelse 
2 div /halfstep xdf 
currentflat mark 
currentflat clipflatness 
{
{
dup setflat 
W 
0 1 numsteps1 
{
dup /radindex xdf
numsteps1 dup 0 eq {pop pop 0.5} {div} ifelse 
/frac xdf
bc4 0 c2 c1 sub frac mul c1 add put
bc4 1 m2 m1 sub frac mul m1 add put
bc4 2 y2 y1 sub frac mul y1 add put
bc4 3 k2 k1 sub frac mul k1 add put
bc4 vc
1 index setflat 
{ 
newpath mark 
xt yt radius inrad sub 1 frac sub mul halfstep add inrad add 0 360
{ arc
radindex numsteps1 ne 
inrad 0 gt or 
{
xt yt 
numsteps1 0 eq
{ inrad } 
{ 
radindex 1 add numsteps1 div 1 exch sub
radius inrad sub mul halfstep add inrad add
}ifelse
dup xt add yt moveto
360 0 arcn 
} if
fill
}stopped
{cleartomark exch 1.3 mul dup setflat exch 2 copy gt{stop}if}
{cleartomark exit}ifelse
}loop
}for
}
gsave stopped grestore
{exch pop 2 index exch 1.3 mul dup 100 gt{cleartomark setflat stop}if}
{exit}ifelse
}loop
cleartomark setflat
}bdf
/lfp4{_lfp4}ndf
/lfs4{_lfs4}ndf
/rfs6{_rfs6}ndf
/rfp6{_rfp6}ndf
/cvc [0 0 0 1] def 
/vc{
AltsysDict /cvc 2 index put 
aload length dup 4 eq
{pop dup -1 eq{pop setrgbcolor}{setcmykcolor}ifelse}
{6 eq {sethexcolor} {setspotcolor} ifelse }
ifelse
}bdf 
0 setseparationgray
/imgr {1862 2067 2099 2320 } def 
/bleed 0 def 
/clpr {1862 2067 2099 2320 } def 
/xs 1 def 
/ys 1 def 
/botx 0 def 
/overlap 0 def 
/wdist 18 def 
0 2 mul fhsetspreadsize 
0 0 ne {/df 0 def /clipflatness 0 def} if 
/maxsteps 256 def 
/forcemaxsteps false def 
/minsteps 0 def 

userdict begin /AGDOrigMtx matrix currentmatrix def end 
vms
-1862 -2067 translate

/currentpacking defed{false setpacking}if 
/spots[

1 0 0 0 (Process Cyan) false newcmykcustomcolor

0 1 0 0 (Process Magenta) false newcmykcustomcolor

0 0 1 0 (Process Yellow) false newcmykcustomcolor

0 0 0 1 (Process Black) false newcmykcustomcolor
]def

/textopf false def
/curtextmtx{}def
/otw .25 def
/msf{dup/curtextmtx xdf makefont setfont}bdf
/makesetfont/msf load def
/curtextheight{.707104 .707104 curtextmtx dtransform
dup mul exch dup mul add sqrt}bdf
/ta2{ 
tempstr 2 index gsave exec grestore 
cwidth cheight rmoveto 
4 index eq{5 index 5 index rmoveto}if 
2 index 2 index rmoveto 
}bdf
/ta{exch systemdict/cshow known
{{/cheight xdf/cwidth xdf tempstr 0 2 index put ta2}exch cshow} 
{{tempstr 0 2 index put tempstr stringwidth/cheight xdf/cwidth xdf ta2}forall} 
ifelse 6{pop}repeat}bdf
/sts{/textopf currentoverprint def vc setoverprint
/ts{awidthshow}def exec textopf setoverprint}bdf
/stol{/xt currentlinewidth def 
setlinewidth vc newpath 
/ts{{false charpath stroke}ta}def exec 
xt setlinewidth}bdf 
/strk{/textopf currentoverprint def vc setoverprint
/ts{{false charpath stroke}ta}def exec 
textopf setoverprint
}bdf 
n
[] 0 d
3.863708 M
1 w
0 j
0 J
false setoverprint
0 i
false eomode
[0 0 0 1]vc
vms
1888.9657 2319.0343 m
1980.1374 2319.0343 L
1980.1374 2258.897 L
1888.9657 2258.897 L
1888.9657 2319.0343 L
[0 0 0 1]vc
s 
n
1888.7596 2246 m
1979.9313 2246 L
1979.9313 2185.8626 L
1888.7596 2185.8626 L
1888.7596 2246 L
s 
n
1888.5535 2172.9657 m
1979.7252 2172.9657 L
1979.7252 2112.8283 L
1888.5535 2112.8283 L
1888.5535 2172.9657 L
s 
n
1940.0887 2300.0967 m
1868.0687 2300.0967 L
1868.0687 2274.897 L
1940.0887 2274.897 L
1940.0887 2300.0967 L
n
q
%%IncludeResource: font Times-Roman
{
f0 [24 0 0 24 0 0] makesetfont
1868.0687 2280.897 m
0 0 32 0 0 (A) ts
}
true
[0 0 0 1]
sts
1885.4007 2280.897 m
1904.0687 2280.897 m
Q
false eomode
2058.02 2301.0623 m
1986 2301.0623 L
1986 2275.8626 L
2058.02 2275.8626 L
2058.02 2301.0623 L
n
q
%%IncludeResource: font Times-Roman
{
f0 [24 0 0 24 0 0] makesetfont
1986 2281.8626 m
0 0 32 0 0 (B) ts
}
true
[0 0 0 1]
sts
2002.0078 2281.8626 m
2022 2281.8626 m
Q
false eomode
1938.1918 2225.131 m
1866.1717 2225.131 L
1866.1717 2199.9313 L
1938.1918 2199.9313 L
1938.1918 2225.131 L
n
q
%%IncludeResource: font Times-Roman
{
f0 [24 0 0 24 0 0] makesetfont
1866.1717 2205.9313 m
0 0 32 0 0 (C) ts
}
true
[0 0 0 1]
sts
1882.1796 2205.9313 m
1902.1718 2205.9313 m
Q
false eomode
2057.1231 2226.0967 m
1985.103 2226.0967 L
1985.103 2200.897 L
2057.1231 2200.897 L
2057.1231 2226.0967 L
n
q
%%IncludeResource: font Times-Roman
{
f0 [24 0 0 24 0 0] makesetfont
1985.103 2206.897 m
0 0 32 0 0 (D) ts
}
true
[0 0 0 1]
sts
2002.4351 2206.897 m
2021.1031 2206.897 m
Q
false eomode
1940.2605 2155.9593 m
1868.2404 2155.9593 L
1868.2404 2130.7596 L
1940.2605 2130.7596 L
1940.2605 2155.9593 L
n
q
%%IncludeResource: font Times-Roman
{
f0 [24 0 0 24 0 0] makesetfont
1868.2404 2136.7596 m
0 0 32 0 0 (E) ts
}
true
[0 0 0 1]
sts
1882.9006 2136.7596 m
1904.2405 2136.7596 m
Q
false eomode
2057.1918 2156.9249 m
1985.1717 2156.9249 L
1985.1717 2131.7252 L
2057.1918 2131.7252 L
2057.1918 2156.9249 L
n
q
%%IncludeResource: font Times-Roman
{
f0 [24 0 0 24 0 0] makesetfont
1985.1717 2137.7252 m
0 0 32 0 0 (F) ts
}
true
[0 0 0 1]
sts
1998.5194 2137.7252 m
2021.1718 2137.7252 m
Q
false eomode
1968.4672 2092.4401 m
1901.103 2092.4401 L
1901.103 2067.2404 L
1968.4672 2067.2404 L
1968.4672 2092.4401 L
n
q
%%IncludeResource: font Times-Roman
{
f0 [24 0 0 24 0 0] makesetfont
1901.103 2073.2404 m
0 0 32 0 0 (G rests) ts
}
true
[0 0 0 1]
sts
Q
false eomode
vmr
vmr
end
%%Trailer
%%DocumentNeededResources: font Times-Roman
%%DocumentFonts: Times-Roman
%%DocumentNeededFonts: Times-Roman
� �¿� �À�ÿ

This solution was obtained by writing all the players' names on scraps of paper and placing them next to the three tables as shown. Every half an hour the players move one place clockwise. In this way each player plays against all the others once. It is also 'fair' in other ways; each player plays on each side of each table exactly once. Notice also that if there were 8 players, the matches would not take any longer. The additional player could play the resting player. 

Designing a box for 18 sweets

18 sweets may be arranged in different ways. For example:

[image: image4.wmf]

[image: image5.wmf] 

[image: image6.wmf]
Each arrangement will lead to a different box design. Their dimensions may be calculated theoretically, or a more concrete approach may be adopted by drawing round sweets with appropriate dimensions. Furthermore any given design may be constructed from card in several different ways. Some possible box designs are illustrated below:

[image: image7.wmf]
3
Notes on the unstructured problems (continued)

Calculating Body Mass Index

It is easy to find the boundaries at which someone becomes underweight/overweight/obese if one variable is held constant while the other is varied systematically. The boundaries occur at:

	
	BMI

	Underweight
	Below 18.5

	Ideal weight
	18.5 - 24.9

	Overweight
	25.0 - 29.9

	Obesity
	30.0 and Above


In order to find out how the calculator works, it is better to forget realistic values for height and weight and simply hold one variable constant while changing the other systematically. For example, if pupils hold the height constant at 2 metres (not worrying if this is realistic!), then they will obtain the following table and/or graph:

	Weight (kg)
	60
	70
	80
	90
	100
	110
	120
	130

	BMI
	15
	17.5
	20
	22.5
	25
	27.5
	30
	32.5

	 
	Underweight
	Ideal weight
	Overweight
	Obese


From this it can be seen that there is a proportional relationship between weight and BMI. (If you double weight, you double BMI; Here BMI = Weight/4)

If they now hold the weight constant and double the height, they will see that the BMI decreases by a factor of 4. This is an inverse square law, which may be outside the experience of many pupils. They may be able to explore the relationship by graphing, however. 

So, if the BMI is proportional to weight and inversely  proportional to the square of the height, it makes sense to try the relationship BMI = k x (weight)/(height)2. The result is that k = 1.
4
Practical advice for teaching problem solving

	Allow pupils time to understand and engage with the problem

Discourage pupils from rushing in too quickly or from asking you to help too soon.
	· Take you time, don't rush. 

· What do you know? 

· What are you trying to do?

· What is fixed? What can be changed?

· Don't ask for help too quickly - try to think it out between you. 

	Offer strategic rather than technical hints

Avoid simplifying problems for pupils by breaking it down into steps. 


	· How could you get started on this problem? 

· What have you tried so far?

· Can you try a specific example?

· How can you be systematic here?

· Can you think of a helpful representation?

	Encourage pupils to consider alternative methods and approaches

Encourage pupils to compare their own methods.
	· Is there another way of doing this?

· Describe your method to the rest of the group

· Which of these two methods do you prefer and why?

	Encourage explanation 

Make pupils do the reasoning, and encourage them to explain to one another. 


	· Can you explain your method?

· Can you explain that again differently?

· Can you put what Sarah just said into your own words?

· Can you write that down?

	Model thinking and powerful methods

When pupils have done all they can, they will learn from being shown a powerful, elegant approach. If this is done at the beginning, however, they will simply imitate the method and not appreciate why it was needed.


	· Now I'm going to try this problem myself, thinking aloud. 

· I might make some mistakes here - try to spot them for me.

· This is one way of improving the solution.
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[image: image13.png]Body Mass Index (BMI) Calculator
Enter values for height and weight.

Height: metres

Weight: kilograms

You are in the Ideal weight category

Body mass index (BMI) is measure of body fat
that applies to adult men and women.




