Questioning and reasoning

Handout 4


4
Problems to try

	Modelling and explaining:
Sharing petrol costs

	Each day Dan's mum drives him to school. 

On the way, she picks up 3 of Dan's friends, Chris, Ben and Anne.

Each afternoon, she returns by the same route and drops them off at their homes.

At the end of a term, the four students decide to pay a sum of £100 towards the cost of petrol.

How should they share out the cost?
Find some reasonable solutions and say which you think is best and why.
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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 1992 1757 sub div
dstR 3 get dstR 1 get sub 2152 2345 sub div scale
0 2152 2345 sub translate
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%%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 Arial-BoldMT
0 dict dup begin
end 
/f0 /Arial-BoldMT FF def
%%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

/f1 /|______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 {1757 2152 1992 2345 } def 
/bleed 0 def 
/clpr {1757 2152 1992 2345 } 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
-1757 -2152 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
1940.597 2344.5 m
1979.5 2344.5 L
1979.5 2326.9032 L
1940.597 2326.9032 L
1940.597 2344.5 L
[0 0 0 0.25]vc
f 
0.48 w
[0 0 0 1]vc
S 
n
1785.7335 2325.8932 m
1955.1774 2325.8932 L
S 
n
1785.7335 2341.2535 m
1785.7335 2168.9296 L
S 
n
1774.9333 2170.1296 m
1939.337 2170.1296 L
S 
n
1939.337 2341.2535 m
1939.337 2170.1296 L
S 
n
1816.6942 2294.4524 m
1816.6942 2170.1296 L
S 
n
1847.1749 2325.8932 m
1847.1749 2200.8503 L
S 
n
1878.1356 2341.2535 m
1878.1356 2154.0492 L
S 
n
1770.6132 2200.8503 m
1955.1774 2200.8503 L
S 
n
1770.6132 2232.291 m
1955.1774 2232.291 L
S 
n
1770.6132 2294.4524 m
1955.1774 2294.4524 L
S 
n
1926.25 2290.5698 m
1896.2661 2290.5698 L
1896.2661 2279.75 L
1926.25 2279.75 L
1926.25 2290.5698 L
n
q
%%IncludeResource: font Arial-BoldMT
{
f0 [10.851288 0 0 11 0 0] makesetfont
1896.2661 2281.7699 m
0 0 32 0 0 (Anne) ts
}
true
[0 0 0 1]
sts
Q
false eomode
1911.75 2245.75 m
1881.7357 2245.75 L
1881.7357 2233.75 L
1911.75 2233.75 L
1911.75 2245.75 L
n
q
%%IncludeResource: font Arial-BoldMT
{
f0 [10.851288 0 0 11 0 0] makesetfont
1881.7357 2236.9501 m
0 0 32 0 0 (Ben) ts
}
true
[0 0 0 1]
sts
Q
false eomode
1818 2214.6177 m
1786.3443 2214.6177 L
1786.3443 2201.25 L
1818 2201.25 L
1818 2214.6177 L
n
q
%%IncludeResource: font Arial-BoldMT
{
f0 [10.851288 0 0 11 0 0] makesetfont
1786.3443 2205.8179 m
0 0 32 0 0 (Chris) ts
}
true
[0 0 0 1]
sts
Q
false eomode
1804.25 2165.8669 m
1764.7632 2165.8669 L
1764.7632 2153.75 L
1804.25 2153.75 L
1804.25 2165.8669 L
n
q
%%IncludeResource: font Arial-BoldMT
{
f0 [10.851288 0 0 11 0 0] makesetfont
1764.7632 2157.067 m
0 0 32 0 0 (Dan) ts
}
true
[0 0 0 1]
sts
Q
false eomode
1786.5735 2169.2896 m
1817.5342 2169.2896 L
1817.5342 2200.0103 L
1878.9756 2200.0103 L
1878.9756 2293.6124 L
1940.177 2293.6124 L
1940.177 2316.0531 L
2.16 w
3.863693 M
[0 0 0 1]vc
false setoverprint
S 
n
true eomode
1940.177 2315.3465 m
1935.937 2315.3465 L
1940.177 2325.9464 L
1944.417 2315.3465 L
1940.177 2315.3465 L
f 
n
1878.1356 2263.7317 m
1847.1749 2263.7317 L
0.48 w
3.863708 M
S 
n
1909.0963 2294.4524 m
1909.0963 2325.8932 L
S 
n
1965.1708 2340.4198 m
1946.0472 2340.4198 L
1946.0472 2333.6465 L
1965.1708 2333.6465 L
1965.1708 2340.4198 L
n
false eomode
1813.6141 2200.8503 m
1813.6141 2202.2863 1814.8857 2203.4504 1816.4542 2203.4504 C
1818.0227 2203.4504 1819.2943 2202.2863 1819.2943 2200.8503 C
1819.2943 2199.4143 1818.0227 2198.2502 1816.4542 2198.2502 C
1814.8857 2198.2502 1813.6141 2199.4143 1813.6141 2200.8503 C
f 
S 
n
vmrs
1783.1334 2169.7696 m
1783.1334 2171.4044 1784.2975 2172.7297 1785.7335 2172.7297 C
1787.1695 2172.7297 1788.3336 2171.4044 1788.3336 2169.7696 C
1788.3336 2168.1348 1787.1695 2166.8095 1785.7335 2166.8095 C
1784.2975 2166.8095 1783.1334 2168.1348 1783.1334 2169.7696 C
[0 0 0 1]vc
f 
0.48 w
S 
n
1875.5355 2232.051 m
1875.5355 2233.6195 1876.6996 2234.8911 1878.1356 2234.8911 C
1879.5716 2234.8911 1880.7357 2233.6195 1880.7357 2232.051 C
1880.7357 2230.4825 1879.5716 2229.2109 1878.1356 2229.2109 C
1876.6996 2229.2109 1875.5355 2230.4825 1875.5355 2232.051 C
f 
S 
n
1906.0162 2294.4524 m
1906.0162 2295.8884 1907.2878 2297.0525 1908.8563 2297.0525 C
1910.4249 2297.0525 1911.6964 2295.8884 1911.6964 2294.4524 C
1911.6964 2293.0164 1910.4249 2291.8524 1908.8563 2291.8524 C
1907.2878 2291.8524 1906.0162 2293.0164 1906.0162 2294.4524 C
f 
S 
n
1984.25 2340.25 m
1942.5931 2340.25 L
1942.5931 2327.7742 L
1984.25 2327.7742 L
1984.25 2340.25 L
n
q
%%IncludeResource: font Arial-BoldMT
{
f0 [10.851288 0 0 11 0 0] makesetfont
1942.5931 2331.4501 m
0 0 32 0 0 (School) ts
}
true
[0 0 0 1]
sts
Q
false eomode
1965.75 2316.25 m
1965.75 2179 L
2 w
3.863693 M
[0 0 0 1]vc
false setoverprint
S 
n
true eomode
1965.75 2315.5834 m
1961.75 2315.5834 L
1965.75 2325.5833 L
1969.75 2315.5834 L
1965.75 2315.5834 L
f 
n
1965.75 2179.6666 m
1969.75 2179.6666 L
1965.75 2169.6667 L
1961.75 2179.6666 L
1965.75 2179.6666 L
f 
n
false eomode
1984.75 2267.25 m
1946.3431 2267.25 L
1946.3431 2256.25 L
1984.75 2256.25 L
1984.75 2267.25 L
[0 0 0 0]vc
f 
n
q
%%IncludeResource: font Arial-BoldMT
{
f0 [10.851288 0 0 11 0 0] makesetfont
1946.3431 2258.4501 m
0 0 32 0 0 (5 miles) ts
}
true
[0 0 0 1]
sts
Q
false eomode
vmr
vmr
end
%%Trailer
%%DocumentNeededResources: font Arial-BoldMT
%%+ font Times-Roman
%%DocumentFonts: Arial-BoldMT
%%+ Times-Roman
%%DocumentNeededFonts: Arial-BoldMT
%%+ Times-Roman
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This map shows where each person lives and the route taken.


	Solving logic puzzles: 
Multiplication grids

	Drag the numbers 1 to 9 into the yellow spaces to make the products of the rows and columns correct. 

There is more than one puzzle to solve! 

What advice would you give someone else to help them solve puzzles like this?
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	Planning and organising:
Aircraft turn-round time

	Between landing and taking off, the following jobs need to be done on an aircraft.

[image: image3.png]Job Time
needed
A Get passengers out of the cabin and off the plane 10 minutes
B Clean the cabin 20 minutes
C  Refuel the plane 40 minutes
D | Unload the baggage from the cargo hold beneath the plane 25 minutes
E Get new passengers on the plane 25 minutes
F | Load the new baggage into the cargo hold 35 minutes
G Do a final safety check before take-off 5 minutes




[image: image4.wmf]
What is the shortest time needed to do all these jobs?
Would it make any difference to this time if the people could get off more quickly 
(from the front and rear of the plane)?
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