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FoU each pUoblem, idenWif\ ZhaW W\pe of pUoblem iV being poVed, VolYe Whe oUiginal
TXeVWion aVked, and compleWe an\ folloZ-on TXeVWionV.

SeW 1

QXHVWLRQ 1:
YoX oZn a bXVineVV Velling high-end VhoeV. LaVW monWh, \oXU compan\ pUodXced and Vold 300
paiUV of VhoeV. IW coVWV $45 Wo pUodXce a paiU of VhoeV, Zhich \oX Vell foU $65. AddiWionall\, \oX
aUe UenWing \oXU pUodXcWion eTXipmenW and pa\ foU adYeUWiVing on Vocial media. YoXU eTXipmenW
UenWal coVW iV $2,500/monWh, and Whe coVW Wo adYeUWiVe on Vocial media iV $1,000/monWh.
QXHVWLRQ: WKDW LV \RXU WRWDO PRQWKO\ SURILW? FROORZ-US: WKDW DUH VRPH ZD\V \RX PLJKW
LPSURYH \RXU PRQWKO\ SURILW

QXHVWLRQ 2:
YoX aUe coUUeVponding ZiWh a colleagXe Zho ZoXld like \oX Wo conYeUW Whe folloZing YalXeV and
giYen XniWV Wo Whe coUUeVponding deViUed XniWV.QXHVWLRQ: WKDW DUH WKH FRUUHFW QHZ YDOXHV,
JLYHQ WKHVH UHODWLRQVKLSV:

QXHVWLRQ VaOXH GLYHQ UQLW DHVLUHd UQLW

1 538 mileV kilomeWeUV

2 29.5 hoXUV ZeekV

3 43 poXndV peU inch poXndV peU millimeWeU

1. 1 mile = 1.609 kilomeWeUV
2. 63,360 incheV = 1 mile
3. 1,000,000 millimeWeUV = 1 kilomeWeU
�. T\pe of pUoblem: UniW ConYeUVion

QXHVWLRQ 3:
YoX oZn a bXUUiWo food WUXck and aUe conVideUing Velling aW WZo diffeUenW locaWionV. Selling
oXWVide Whe libUaU\, \oX pUofiW $2.80 peU bXUUiWo Vold, and W\picall\ Vell 450 bXUUiWoV in a da\.
Selling oXWVide Whe Vhopping diVWUicW, \oX onl\ Vell 400 bXUUiWoV a da\, bXW \oX belieYe \oX ma\
be able Wo incUeaVe \oXU pUiceV aW WhiV locaWion ZiWhoXW decUeaVing Whe nXmbeU of bXUUiWoV Vold.
QXHVWLRQ: AW ZKDW SURILW SHU EXUULWR GRHV VHOOLQJ RXWVLGH WKH VKRSSLQJ GLVWULFW EHFRPH
PRUH SURILWDEOH? FROORZ-US: IQLWLDO WHVWLQJ VKRZV WKDW ZH DUH DEOH WR VHOO 400 EXUULWRV DW D
SURILW RI $3.20 SHU EXUULWR RXWVLGH WKH VKRSSLQJ GLVWULFW. WKDW ORFDWLRQ VKRXOG ZH
FKRRVH?TKH FRVW IRU \RX WR SURGXFH D EXUULWR LV $2.85. II ORFDO ODZV DUH FKDQJHG WR FDS
WKH PD[LPXP SULFH RI EXUULWRV DW $5.85, KRZ ZLOO WKLV LPSDFW RXU RSWLPDO WUXFN ORFDWLRQ,
DVVXPLQJ D FKDQJH LQ SULFH ZLOO QRW LPSDFW WKH WRWDO TXDQWLWLHV RI EXUULWRV VROG?



QXHVWLRQ 4:
YoX aUe a WUaYeling caU ValeVman, and haYe jXVW been aVVigned a neZ poViWion in a coXnWU\ \oX
haYe neYeU heaUd of. YoX aUe Velling a neZ Vpeed UaceU, ZiWh a Wop Vpeed of 195 mileV peU hoXU.
On \oXU fiUVW da\, Vome of \oXU onboaUding maWeUialV Well \oX WhaW Whe coXnWU\¶V pUefeUUed XniW of
meaVXUe foU diVWance iV noW a mile, bXW a ³fXUlong´. YoXU maWeUialV Well \oX WhaW a fXUlong iV
eTXiYalenW Wo 1/8Wh of a mile. When \oX begin ZoUk, \oXU fiUVW cXVWomeU aVkV \oX, ³WhaW iV Whe
caU¶V Wop Vpeed, in IXUORQJV SHU PLQXWH?´ QXHVWLRQ: WKDW LV WKH FRUUHFW UHVSRQVH?
FROORZ-US: TKH FXVWRPHU WHOOV \RX WKH\ DUH VHHNLQJ D WKDW FDQ WUDYHO XS WR 24
IXUORQJV/PLQXWH. SKRXOG \RX UHFRPPHQG WKH QHZ VSHHG UDFHU?

QXHVWLRQ 5:
YoX oZn a Vmall, lighWbXlb manXfacWXUing compan\. CXUUenWl\, \oX oZn a Vingle ZaUehoXVe
ZheUe \oX pUodXce all of \oXU lighWbXlbV. YoX pa\ $750 in monWhl\ UenW foU \oXU ZaUehoXVe, and
$200 in monWhl\ Xpkeep coVWV foU \oXU pUodXcWion eTXipmenW. The coVW Wo pUodXce a lighWbXlb iV
$2.75, and \oX Vell Whem Wo conVXmeUV foU $3.50 each. YoX W\picall\ Vell 2,000 lighW bXlbV peU
monWh.

YoX haYe jXVW been appUoached b\ a compan\ WhaW pUodXceV lampV, Veeking a paUWneUVhip deal
ZiWh \oXU compan\. The\ belieYe \oXU lighW bXlbV aUe Whe beVW fiW foU WheiU moVW popXlaU lampV,
and ZanW Wo liVW \oX aV WheiU official Uecommended lighWbXlb on all packaging and adYeUWiVing. In
e[change, Whe\ ZoXld like Wo UeceiYe 4% of all UeYenXeV fUom \oXU lighW bXlb ValeV. The\ belieYe
WhiV deal Zill incUeaVe Whe nXmbeU of ValeV foU \oXU lighW bXlbV b\ 55%. QXHVWLRQ: II WKHLU
HVWLPDWHV KROG WUXH, ZRXOG WKH WHUPV RI WKLV SDUWQHUVKLS \LHOG JUHDWHU PRQWKO\ SURILWV IRU
\RXU FRPSDQ\? FROORZ-US: OXU LQYHVWRUV DUH FXULRXV KRZ WKLV GHDO ZLOO LPSDFW RXU
H[SHFWHG PRQWKO\ SURILWV. WKDW % FKDQJH LQ SURILW ZLOO WKLV GHDO \LHOG IRU XV?

QXHVWLRQ 6:
YoX aUe Whe oZneU of a mediXm Vi]ed faUm in CalifoUnia gUoZing gUapeV, almondV, and
VWUaZbeUUieV in YaU\ing TXanWiWieV. YoX knoZ fUom \oXU UecoUd keeping WhaW \oX W\picall\ eaUn Whe
folloZing pUofiWV peU acUe of each cUop Vold:

AOPRQd GUaSHV SWUaZbHUULHV

PURILW SHU AcUH $400 $320 $275

YoX alVo knoZ WhaW laVW \eaU, \oX gUeZ almondV on 55% of \oXU aYailable acUeV, gUapeV on 30%
of \oXU aYailable acUeV, and VWUaZbeUUieV on 15% of \oXU aYailable acUeV.



YoX haYe been happ\ ZiWh \oXU paVW pUodXcWion, bXW a neighboU haV jXVW appUoached \oX
VXggeVWing \oX WU\ Velling ZalnXWV, Zhich he haV foXnd aUe YeU\ haUd\ and pUofiWable.

YoX aUe conVideUing XVing 20% of \oXU land Wo gUoZ ZalnXWV, bXW Wo do Vo \oX ZoXld haYe Wo
giYe Xp 10% of Whe almond acUeage, 5% of Whe gUape acUeage, 5% of Whe VWUaZbeUU\ acUeage.
QXHVWLRQ: WKDW ZRXOG EH WKH PLQLPXP SURILW SHU DFUH RI ZDOQXWV JURZQ WKDW ZRXOG PDNH
WKLV QHZ SURSRVHG ODQG DOORFDWLRQ D SURILWDEOH GHFLVLRQ IRU \RXU IDUP? FROORZ-US: <RX
KDYH DVNHG \RXU QHLJKERU IRU PRUH GHWDLOV DERXW KLV ZDOQXW SURILWV, DQG KH KDV
VXJJHVWHG KLV SHU DFUH SURILW RI ZDOQXWV LV VLPLODU WR WKDW RI VWUDZEHUULHV. BDVHG RQ WKLV,
ZRXOG \RX UHFRPPHQG SURFHHGLQJ ZLWK \RXU SODQ WR JURZ DQG VHOO ZDOQXWV?



FoU each pUoblem, idenWif\ ZhaW W\pe of pUoblem iV being poVed, VolYe Whe oUiginal
TXeVWion aVked, and compleWe an\ folloZ-on TXeVWionV.

SeW 2

QXHVWLRQ 1:
YoX UecenWl\ deYeloped a VneakeU bUand WhaW haV gained a biW of WUacWion, bXW aUe looking Wo
e[pand fXUWheU. YoXU plan iV Wo begin adYeUWiVing in a Zeekl\ email neZVleWWeU foU Whe ne[W 12
ZeekV. YoX haYe done Vome maUkeW UeVeaUch and eVWimaWe WhaW foU eYeU\ 2000 people Zho Vee
\oXU ad, one peUVon Zill pXUchaVe a paiU of VneakeUV, eYen if Whe\¶Ye Veen Whe ad befoUe. Each
pXUchaVe UeVXlWV in $25 of pUofiW foU \oXU compan\. YoX haYe foXnd WZo neZVleWWeU opWionV WhaW
haYe a UeadeU baVe VimilaU Wo \oXU WaUgeW popXlaWion, bXW onl\ ZanW Wo adYeUWiVe in one of Whem
foU noZ. HeUe iV ZhaW \oX knoZ aboXW Whe WZo opWionV:

NeZVleWWeU A:
SXbVcUibeUV: 60,000
Open RaWe: 38%
CoVW of Ad PeU NeZVleWWeU: $150

NeZVleWWeU B:
SXbVcUibeUV: 125,000
Open RaWe: 20%
CoVW of Ad PeU NeZVleWWeU: $200

WKLFK QHZVOHWWHU ZLOO UHVXOW LQ WKH PRVW SURILW IRU \RXU VKRH FRPSDQ\? FROORZ XS:WKDW
ZRXOG WKH RSHQ UDWH QHHG WR EH IRU WKH VHFRQG QHZVOHWWHU WR EH PRUH SURILWDEOH WKDQ WKH
ILUVW? II WKH QXPEHU RI VXEVFULEHUV LQFUHDVHG E\ 1000 HDFK ZHHN IRU QHZVOHWWHU B, DW
ZKDW SRLQW ZRXOG LW EHFRPH PRUH SURILWDEOH WR DGYHUWLVH LQ WKDW QHZVOHWWHU?

QXHVWLRQ 2:
YoX oZn a Vki UenWal Vhop. YoX aYeUage 15 UenWalV/da\. IW coVWV cXVWomeUV $40/da\ Wo UenW a paiU
of VkiV fUom \oX. The mainWenance coVW Wo keep Whe eTXipmenW in good Vhape coVWV \oX $12 peU
UenWal da\. YoX pa\ $1200 in monWhl\ UenW and XWiliWieV foU \oXU VWoUe.

The Vki moXnWainV aUe open fUom NoYembeU-ApUil, and \oX XVXall\ cloVe foU Whe off-VeaVon.
HoZeYeU, \oX aUe conVideUing UenWing moXnWain bikeV dXUing Whe ZaUmeU monWhV. YoX YiViWed a
feZ bike VhopV in Whe aUea, and leaUned WhaW bikeV W\picall\ UenW foU $55/da\ in Whe aUea, and Whe
mainWenance coVW aYeUageV $13/da\. FoU Whe pXUpoVe of WhiV pUoblem, leW¶V ignoUe Whe coVW Wo
acTXiUe a fleeW of bikeV.

HRZ PDQ\ ELNHV GR \RX QHHG  WR UHQW SHU PRQWK WR EH DV SURILWDEOH DV WKH ZLQWHU VNL
PRQWKV? FROORZ XS: DR \RX WKLQN 10 ELNHV/GD\ LV UHDVRQDEOH? WK\ RU ZK\ QRW? <RX
IRXQG RXW WKDW \RX FDQ UHGXFH PDLQWHQDQFH FRVWV E\ $2 SHU GD\. GLYHQ WKLV, KRZ PDQ\
ELNHV GR \RX QHHG WR UHQW QRZ WR EUHDNHYHQ ZLWK \RXU ZLQWHU SURILW?

QXHVWLRQ 3:
YoX aUe planning on making Vome homemade ice cUeam foU a fUiend¶V biUWhda\ WomoUUoZ. She
gaYe \oX heU faYoUiWe Uecipe, bXW iW¶V in meWUic XniWV. YoX onl\ haYe meaVXUing deYiceV ZiWh



impeUial meaVXUemenWV. So, befoUe \oX begin, \oX decide Wo conYeUW all Whe XniWV Wo \oXU
meaVXUing deYiceV fiUVW. WKDW DUH WKH FRUUHFW QHZ YDOXHV, JLYHQ WKHVH UHODWLRQVKLSV:

HeUe aUe Whe ingUedienWV \oX Zill need Wo conYeUW:

IQJUHdLHQWV APRXQW UQLW DHVLUHd UQLW

1 HeaY\ CUeam 500 mL oXnceV

2 SXgaU 114 gUamV cXpV

3 OUeo CUXmbV 228 gUamV cXpV

4 Vanilla E[WUacW 10 mL WeaVpoonV

Ke\:
1 gUam  = 1 mL
1 mL = 0.03527 oXnceV
1 WableVpoon = 15 gUamV
1 WableVpoon = 3 WeaVpoonV
1 cXp = 8 oXnceV

QXHVWLRQ 4:
YoX aUe Whinking aboXW bX\ing a caU, and aUe conVideUing pXUchaVing an elecWUic Yehicle (EV).
YoX aUe cXUioXV aboXW hoZ mXch \oX ZoXld VaYe in fXel coVWV oYeU Wime, and decide Wo do Vome
UeVeaUch. YoX haYe naUUoZed doZn \oXU VeaUch Wo eiWheU a gaV-poZeUed caU WhaW aYeUageV 25
mileV peU gallon, oU an EV WhaW can WUaYel Xp Wo 200 mileV on one chaUge, Zhich UeTXiUeV 46 kZh
of elecWUiciW\. YoX alVo knoZ \oX WUaYel an aYeUage of 30 mileV peU da\ on Zeekda\V, and 15
mileV peU Zeekend da\V. YoX e[pecW gaV and elecWUiciW\ pUiceV Wo Uemain conViVWenW foU Whe Wime
being:

GaVoline: $2.65/ gallon
ElecWUiciW\: $0.13/ kZh

HRZ PXFK PRQH\ GR \RX H[SHFW WR VDYH LQ JDVROLQH FRVWV HDFK ZHHN LI \RX HQG XS
SXUFKDVLQJ WKH HOHFWULF FDU?

QXHVWLRQ 5:
PeU \oXU calcXlaWionV in Whe pUeYioXV TXeVWion, \oX knoZ WhaW \oX can VaYe $13.70 peU Zeek
fXel coVWV if \oX bX\ an elecWUic caU. BXW, \oX aUe VWill XnVXUe if WhiV Zill make financial VenVe, Vo
\oX ZoXld like Wo diYe a biW deepeU.



YoX knoZ WhaW Whe gaVoline caU coVWV \oX $22,000 and Whe elecWUic caU coVWV $38,000. YoX alVo
knoZ WhaW elecWUic caUV UeTXiUe mXch leVV mainWenance Whan combXVWion engine caUV, Vo \oX
e[pecW Wo VaYe $500/ \eaU in mainWenance coVWV.

II \RX GHFLGH WR SXUFKDVH WKH HOHFWULF YHKLFOH, DW ZKDW SRLQW LQ WKH IXWXUH ZLOO \RX VWDUW WR
UHFRYHU WKH KLJKHU FRVW RI WKH HOHFWULF FDU? FROORZ XS: <RX MXVW IRXQG RXW WKDW \RX FDQ
H[SHFW D $750 WD[ FUHGLW HDFK \HDU WKDW \RX RZQ \RXU EV. GLYHQ WKDW, KRZ ORQJ ZRXOG LW
WDNH WR VWDUW WR UHFRYHU WKH FRVW  RI WKH EV?

QXHVWLRQ 6:
YoX UecenWl\ moYed Wo Michigan and ZoXld like Wo bXild an ice VkaWing Uink in \oXU back\aUd.
YoX haYe a flaW Vpace WhaW iV 10m in lengWh and 12m in ZidWh.  YoX plan Wo XVe Whe Zhole aUea.
YoX aUe planning Wo bXild a VWXUd\ Zall aUoXnd Whe Uink, and ZanW Wo conVeUYe aV mXch ZaWeU aV
poVVible. YoX plan Wo onl\ haYe Whe ice go 5 cm deep, and knoZ WhaW ZaWeU e[pandV Zhen iW¶V
fUo]en. YoX knoZ WhaW 1 cXbic meWeU = 264.172 gallonV of ZaWeU. YoX alVo knoZ WhaW ZaWeU
e[pandV  appUo[imaWel\ 9.3% Zhen fUo]en.

WKDW LV WKH OHDVW DPRXQW RI ZDWHU, LQ JDOORQV,  UHTXLUHG WR ILOO \RXU ULQN ZLWK 5 FP RI LFH?
FROORZ XS:<RX GHFLGH \RX ZDQW WR PDNH \RXU LFH ULQN D OLWWOH ELW VPDOOHU DIWHU DOO. II \RX
GHFLGH WR UHGXFH WKH ZLGWK E\ 25%, KRZ PXFK OHVV ZDWHU ZLOO \RX QHHG WR ILOO WKH ULQN?



SeW 1 AnVZeUV

QXHVWLRQ 1 - PURILW

SROXWLRQ: To VolYe WhiV pUoblem, Ze mXVW find Whe monWhl\ pUofiW of oXU bXVineVV Woda\. PUofiW =
WoWal UeYenXeV - WoWal coVWV. OXU onl\ UeYenXeV come fUom Vhoe ValeV, ZheUe Ze Vell 300 paiUV of
VhoeV peU monWh aW a pUice of $65. MXlWipl\ing WheVe YalXeV, Ze calcXlaWe oXU monWhl\ UeYenXe
aV 300 * $65 = $19,500.

To calcXlaWe oXU coVWV, Ze mXVW VXm oXU fi[ed and YaUiable coVWV. We haYe Vome fi[ed coVWV Wo
UenW Whe pUodXcWion eTXipmenW and adYeUWiVe on Vocial media. The combined coVW of WheVe iV
823423$2,500 + $1,000 = $3,500/monWh. AddiWionall\, each paiU of VhoeV Ze pUodXce coVWV XV
$45 Wo make. MXlWipl\ing WhiV coVW b\ Whe 300 monWhl\ paiUV made, Ze calcXlaWe oXU YaUiable coVW
aV 300 * $45 = $13,500/monWh. OXU WoWal coVWV aUe $3,500 + $13,500 = $17,000.

OXU WoWal pUofiW iV When calcXlaWed aV WoWal UeYenXe - WoWal coVWV; $19,500 - $17,000 = $2,500 in
monWhl\ pUofiW.

FolloZ Xp SolXWion:TheUe aUe man\ Za\V \oX coXld impUoYe \oXU monWhl\ pUofiW, inclXding:
- NegoWiaWing beWWeU dealV ZiWh Whe pUodXcWion eTXipmenW UenWal compan\ and Vocial media

adYeUWiVeUV Wo loZeU \oXU fi[ed coVWV
- MoYing \oXU VWoUe-fUonW Wo a locaWion ZiWh gUeaWeU cXVWomeU acceVVibiliW\ Wo incUeaVe ValeV
- OpWimi]ing \oXU adYeUWiVing VWUaWeg\ Wo Ueach moUe UeleYanW aXdienceV and incUeaVe

ValeV
- RedXcing Whe coVW Wo pUodXce VhoeV Wo UedXce YaUiable coVWV
- IncUeaVing Whe pUice chaUged foU VhoeV Wo incUeaVe UeYenXe, Vo long aV iW oXWZeighV an\

poWenWial loVV of demand

QXHVWLRQ 2 - UQLW CRQYHUVLRQ
1. To conYeUW fUom mileV Wo kilomeWeUV, Ze mXlWipl\ Whe YalXe b\ 1.609 (fUom oXU giYen

UelaWionVhipV): 538 mileV * 1.609 kilomeWeUV/mile = 865.6 kilomeWeUV
2. To conYeUW fUom hoXUV Wo ZeekV, Ze Wake WhiV in WZo VWepV. We fiUVW conYeUW hoXUV Wo

da\V, and When da\V Wo ZeekV. 29.5 hoXUV / 24 (aV Ze knoZ WheUe aUe 24 hoXUV in a da\)
= 1.23 da\V. 1.23 da\V / 7 (aV Ze knoZ WheUe aUe 7 da\V in a Zeek) = 0.176 ZeekV

3. To conYeUW poXndV peU inch Wo poXndV peU millimeWeU, Ze mXVW conYeUW Whe denominaWoU
WhUoXgh a VeUieV of VWepV. We can conYeUW Whe denominaWoU XniW fUom incheV Wo mileV,
When fUom mileV Wo kilomeWeUV, and When fUom kilomeWeUV Wo millimeWeUV XVing Whe YalXeV
giYen. 43 poXndV peU inch * 63,360 (WheUe aUe 63,360 incheV in a mile) = 2,724,480
poXndV peU mile. 2,724,480 / 1.609 (WheUe aUe 1.609 kilomeWeUV in a mile) = 1,693,275
poXndV peU kilomeWeU. 1,693,275 / 1,000,000 (WheUe aUe 1,000,000 mm in a km) = 1.69
poXndV peU millimeWeU

QXHVWLRQ 3 - PURILW/bUHaN-HYHQ



To anVZeU Whe TXeVWion, Ze mXVW find Whe bUeak-eYen poinW ZheUe Whe pUofiW fUom Velling aW Whe
libUaU\ eTXalV Whe pUofiW fUom Velling aW Whe Vhopping diVWUicW. To do WhiV, Ze can VeW Xp an
eTXaWion aV folloZV:

pUofiW Zhen Velling aW libUaU\ = pUofiW Zhen Velling aW Vhopping diVWUicW

The WoWal pUofiW foU each VcenaUio can be calcXlaWed aV nXmbeU of ValeV * WoWal pUofiW peU bXUUiWo
Vold. We haYe boWh of WheVe pieceV of infoUmaWion foU Velling aW Whe libUaU\, bXW Ze don¶W knoZ Whe
pUofiW peU bXUUiWo Vold aW Whe Vhopping diVWUicW Zhich Zill VaWiVf\ oXU eTXaWion. We can XVe a
YaUiable [ Wo UepUeVenW WhiV figXUe, and VolYe Whe eTXaWion:

PUofiW Zhen Velling aW libUaU\ = pUofiW Zhen Velling aW Vhopping diVWUicW

NXmbeU of ValeV aW libUaU\ * peU bXUUiWo pUofiW aW libUaU\ = NXmbeU of ValeV aW Vhopping diVWUicW *
peU bXUUiWo pUofiW aW Vhopping diVWUicW

450 * $2.80 = 400 * [

1,260 = 400 * [

1,260 / 400 =  [

3.15 =  [

Selling aW Whe Vhopping diVWUicW becomeV moUe pUofiWable if Ze aUe able Wo achieYe > $3.15 in
pUofiW peU bXUUiWo Vold.

FolloZ Xp 1:We haYe calcXlaWed WhaW Whe Vhopping diVWUicW iV Whe moUe pUofiWable locaWion if Ze
aUe able Wo Vell 400 bXUUiWoV aW a peU bXUUiWo pUofiW gUeaWeU Whan $3.15. BecaXVe oXU WeVWing
indicaWeV Ze Zill be able Wo Vell 400 bXUUiWoV aW a peU bXUUiWo pUofiW of $3.20, Zhich iV gUeaWeU Whan
$3.15, Ze VhoXld chooVe Whe Vhopping diVWUicW aV oXU locaWion.

FolloZ Xp 2:WiWh a neZ ma[imXm pUice of $5.85 peU bXUUiWo, and a coVW of $2.85 peU bXUUiWo, oXU
ma[imXm achieYable pUofiW peU bXUUiWo iV $5.85 - $2.85 = $3.00. ThiV peU bXUUiWo pUofiW iV leVV
Whan $3.15, Whe calcXlaWed pUofiW peU bXUUiWo UeTXiUed foU Velling aW Whe Vhopping diVWUicW Wo be Whe
moUe pUofiWable choice. BecaXVe of WhiV, Ze VhoXld noZ chooVe Wo Vell oXWVide Whe libUaU\ Wo
ma[imi]e oXU pUofiWV.

QXHVWLRQ 4 - UQLW CRQYHUVLRQ
To anVZeU Whe cXVWomeU, Ze mXVW conYeUW oXU meaVXUe of Vpeed fUom mileV peU hoXU Wo fXUlongV
peU minXWe. We mXVW XVe WZo conYeUVionV aV Ze aUe conYeUWing boWh Whe nXmeUaWoU (diVWance)
and Whe denominaWoU (Wime).

=195 𝑚𝑖𝑙𝑒𝑠
ℎ𝑜𝑢𝑟 ՠ 𝑓𝑢𝑟𝑙𝑜𝑛𝑔𝑠

𝑚𝑖𝑛𝑢𝑡𝑒



FiUVW, Ze conYeUW fUom mileV Wo fXUlongV b\ mXlWipl\ing b\ 8 (Ze knoZ fUom oXU onboaUding
maWeUialV WheUe aUe 8 fXUlongV in a mile).

=8 *  ഈ195 𝑚𝑖𝑙𝑒𝑠
ℎ𝑜𝑢𝑟 ഉ 1, 560 𝑓𝑢𝑟𝑙𝑜𝑛𝑔𝑠

ℎ𝑜𝑢𝑟

NoZ WhaW Ze haYe fXUlongV peU hoXU, Ze can diYide b\ 60 Wo conYeUW Wo fXUlongV peU minXWe, oXU
deViUed XniWV (Ze knoZ WheUe aUe 60 minXWeV in an hoXU).

=ഈ1, 560 𝑓𝑢𝑟𝑙𝑜𝑛𝑔𝑠
ℎ𝑜𝑢𝑟 ഉ ࡤ  60 26 𝑓𝑢𝑟𝑙𝑜𝑛𝑔𝑠

𝑚𝑖𝑛𝑢𝑡𝑒

OXU final anVZeU iV 26 fXUlongV peU minXWe.

FolloZ Xp 1:We calcXlaWed Whe Wop Vpeed of Whe Vpeed UaceU Wo be 26 fXUlongV/minXWe. The
cXVWomeU¶V deViUed Vpeed iV 24 fXUlongV/minXWe, Zhich iV leVV Whan oXU ma[ Vpeed of 26
fXUlongV/minXWe. ThiV caU Zill VaWiVf\ Whe cXVWomeU¶V needV and VhoXld be Uecommended.

QXHVWLRQ 5 - BUHaN EYHQ
To anVZeU Whe cXVWomeU, Ze mXVW deWeUmine if Whe pUofiW XndeU Whe paUWneUVhip iV gUeaWeU Whan
oXU pUofiW Woda\. FiUVW, Ze can calcXlaWe oXU monWhl\ pUofiW ZiWhoXW Whe paUWneUVhip. To do Vo, Ze
calcXlaWe oXU monWhl\ UeYenXeV and coVWV.

OXU onl\ UeYenXeV come fUom lighWbXlb ValeV, ZheUe Ze cXUUenWl\ Vell 2,000 lighW bXlbV peU
monWh aW a pUice of $3.50. MXlWipl\ing WheVe, Ze calcXlaWe a monWhl\ UeYenXe of $7,000. To
calcXlaWe coVWV, Ze add oXU fi[ed and YaUiable coVWV. OXU fi[ed coVWV aUe Whe UenW and Xpkeep,
$750 + $200 = $950. OXU YaUiable coVW iV $2.75 peU lighWbXlb, Zhich mXlWiplied b\ oXU 2,000 lighW
bXlbV Vold giYeV $5,500. SXmming oXU fi[ed and YaUiable coVWV giYeV $950 + $5,500 = $6,450.
OXU WoWal pUofiW Woda\ iV When WoWal UeYenXe - WoWal coVW, oU $7,000 - $6,450 = $550.

UndeU Whe paUWneUVhip, Ze can UecalcXlaWe Whe pUofiW giYen Whe WeUmV oXWlined b\ Whe deal. If WhiV
deal Zill gUoZ oXU monWhl\ ValeV b\ 55%, Ze can UecalcXlaWe oXU monWhl\ lighWbXlb ValeV coXnW
b\ mXlWipl\ing 2,000 b\ 155% = 3,100.

To calcXlaWe oXU neZ UeYenXe, Ze mXlWipl\ oXU neZ e[pecWed ValeV coXnW and oXU e[iVWing pUice,
3,100 * $3.50 = $10,850. To calcXlaWe oXU WoWal coVWV, Ze Wake oXU fi[ed coVWV ($950), and add
Whem Wo oXU neZ YaUiable coVWV. WiWh 3,100 in ValeV and $2.75 pUodXcWion coVW peU lighWbXlb, oXU
WoWal pUodXcWion coVW iV noZ 3,100 * 2.75 = 8,525. AddiWionall\, Whe WeUmV of Whe deal UeTXiUe XV Wo
pa\ Whe lamp compan\ 4% of all UeYenXeV. ThiV monWhl\ coVW Wo paUWneU iV calcXlaWed aV 4% *
$10,850 = $434. SXmming all of oXU monWhl\ coVWV iV $950 + $8,525 + $434 = $9,909. OXU WoWal
pUofiW XndeU Whe paUWneUVhip iV When calcXlaWed aV WoWal UeYenXeV - WoWal coVWV, $10,850 - $9,909 =
$941.



AV oXU pUofiW XndeU Whe paUWneUVhip iV gUeaWeU Whan oXU pUofiW ZiWhoXW Whe paUWneUVhip, ($941 >
$550), iW iV a pUofiWable deciVion Wo paUWicipaWe in WhiV paUWneUVhip.
FolloZ Xp 1: We haYe calcXlaWed oXU monWhl\ pUofiW ZiWhoXW Whe pUomoWion Wo be $550, and Whe
monWhl\ pUofiW XndeU Whe pUomoWion Wo be $941. The peUcenW change in pUofiW can be calcXlaWed
aV:

=% 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑝𝑟𝑜𝑓𝑖𝑡 ഈ𝑛𝑒𝑤 𝑝𝑟𝑜𝑓𝑖𝑡 ࡠ 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑝𝑟𝑜𝑓𝑖𝑡ഉ
𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑝𝑟𝑜𝑓𝑖𝑡

=% 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑝𝑟𝑜𝑓𝑖𝑡 ഈ$941 550$ ࡠഉ
$550

=% 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑝𝑟𝑜𝑓𝑖𝑡 71. 1%

QXHVWLRQ 6 - WHLJKWHd AYJ/BUHaN EYHQ
To VolYe WhiV pUoblem, Ze mXVW find Whe loZeVW poVVible peU acUe pUofiW of ZalnXWV foU WhiV neZ
aUUangemenW of cUopV on oXU land Wo be moUe pUofiWable. ThiV ZoXld occXU aW Whe poinW of
bUeak-eYen, ZheUe Whe pUofiW XndeU Whe cXUUenW land allocaWion eTXalV Whe pUofiW XndeU Whe neZ
pUopoVed allocaWion. To VolYe WhiV, Ze can VeW Xp an eTXaWion VeWWing Whe WZo eTXal, and VolYe
foU Whe XnknoZn YaUiable - Whe peU acUe pUofiW of ZalnXWV.

CXUUenW land allocaWion pUofiW = pUopoVed land allocaWion pUofiW

FiUVW, Ze can map oXW Whe diVWUibXWionV of land acUeage in oXU ³cXUUenW´ VeWXp and in oXU
³pUopoVed´ VeWXp:

CXUUHQW PURSRVHd

AOPRQdV 55% ?

GUaSHV 30% ?

SWUaZbHUULHV 15% ?

WaOQXWV 0% ?

BaVed on Whe pUoblem VeWXp, Ze knoZ WhaW Whe 20% of land XVed foU ZalnXWV mXVW come fUom
Whe almond, gUape, and VWUaZbeUU\ acUeage. We can calcXlaWe Whe neZ acUeage diVWUibXWionV b\
VXbWUacWing Whe amoXnWV deVcUibed in Whe pUoblem VeWXp:

CXUUenW PUopoVed



AlmondV 55% 45% (55% - 10%)

GUapeV 30% 25% (30% - 5%)

SWUaZbeUUieV 15% 10% (15% - 5%)

WalnXWV 0% 20%

WiWh WheVe neZ diVWUibXWionV, Ze can fill oXW oXU bUeak-eYen eTXaWion XVing ZeighWed aYeUageV
Wo calcXlaWe Whe e[pecWed pUofiW in each VcenaUio. AV Ze VWill don¶W knoZ Whe peU acUe pUofiW of
ZalnXWV, Ze can XVe Whe YaUiable [ Wo UepUeVenW WhiV figXUe in oXU eTXaWion.

CXUUenW land allocaWion pUofiW = pUopoVed land allocaWion pUofiW

CXUUenW land allocaWion pUofiW =
% acUeV dedicaWed Wo almondV * peU acUe pUofiW of almondV +

% acUeV dedicaWed Wo gUapeV * peU acUe pUofiW of gUapeV +
% acUeV dedicaWed Wo VWUaZbeUUieV* peU acUe pUofiW of VWUaZbeUUieV

CXUUenW land allocaWion pUofiW =
55% * $400 + 30% * $320 + 15% * $275 = $357.25

PUopoVed land allocaWion pUofiW =
% acUeV dedicaWed Wo almondV * peU acUe pUofiW of almondV +

% acUeV dedicaWed Wo gUapeV * peU acUe pUofiW of gUapeV +
% acUeV dedicaWed Wo VWUaZbeUUieV * peU acUe pUofiW of VWUaZbeUUieV +

% acUHV dHdLcaWHd WR ZaOQXWV * SHU acUH SURILW RI ZaOQXWV

PUopoVed land allocaWion pUofiW =
45% * $400 + 25% * $320 + 10% * $275 + 20% * [ (UepUeVenWing peU acUe ZalnXW pUofiW)

SeWWing Whe WZo pUofiWV eTXal \ieldV Whe folloZing eTXaWion:

CXUUenW land allocaWion pUofiW = pUopoVed land allocaWion pUofiW

$357.25 = 45% * $400 + 25% * $320 + 10% * $275 + 20% * [

SolYing foU [,

$357.25 = $287.50 + 20% * [

$357.25 - $287.50 = 20% * [

($69.75) / 20% = [



$348.75 = [

So foU WhiV neZ land allocaWion Wo be moUe pUofiWable Whan oXU e[iVWing VeWXp, Whe peU acUe pUofiW
of ZalnXWV mXVW be > $348.75.

FolloZ Xp 1: We haYe calcXlaWed WhaW Whe peU acUe pUofiW of ZalnXWV needV Wo be gUeaWeU Whan
$348.75 foU gUoZing ZalnXWV Wo be a pUofiWable deciVion foU oXU faUm. We knoZ fUom oXU oZn
UecoUdV WhaW VWUaZbeUUieV pUodXce a peU acUe pUofiW of $275. AV WhiV YalXe iV mXch loZeU Whan Whe
calcXlaWed $348.75, Ze can aVVXme Whe peU acUe pUofiW of ZalnXWV Zill noW Ueach Whe UeTXiUed
$348.75, and Ze VhoXld decide noW Wo Vell ZalnXWV on oXU faUm.



SeW 2 AnVZeUV

QXHVWLRQ 1 - PURILW
We need Wo calcXlaWe Whe pUofiW foU each of Whe WZo opWionV. FiUVW, Ze need Wo figXUe oXW hoZ
man\ people Ze e[pecW Wo Vee Whe ad, When figXUe oXW hoZ man\ of WhoVe people Ze e[pecW Wo
bX\ a paiU of VneakeUV. To geW # of people Zho Vee Whe ad Ze mXlWipl\ # VXbVcUibeUV b\ Whe open
UaWe. To geW Whe # of people Zho Ze e[pecW Wo bX\ VneakeUV, Ze Wake Whe # of people Zho Vee
Whe ad and diYide iW b\ 2000.  The laVW VWep iV Wo Wake WhaW nXmbeU of people, mXlWipl\ b\ \oXU
pUofiW peU Vhoe pXUchaVe of $25, When VXbWUacW Whe coVW of UXnning Whe ad in Whe neZVleWWeU.

PUofiW ZiWh OpWion A:
60,000*.38/2000*25-$150
$135/ pUofiW peU neZVleWWeU

PUofiW ZiWh OpWion B:
125,000*.2/2000*25-$200
$112.50/pUofiW peU neZVleWWeU

So, Ze ZoXld chooVe OpWion A becaXVe iW UeVXlWV in a gUeaWeU pUofiW peU neZVleWWeU.

FolloZ Xp 1:To VolYe WhiV, Ze VeW Whe OpWion B eTXaWion = OpWion A pUofiW bXW inVWead of XVing
20% open UaWe foU opWion B, Ze VeW WhaW Wo [ and VolYe foU [ Wo geW Whe folloZing:

125,000*[/2000*25-$200 = $135
[ = 0.2144, oU 21.44%

FolloZ Xp 2: SimilaU Wo aboYe, Ze fiUVW VeW OpWion B eTXaWion = OpWion A pUofiW bXW WhiV Wime, Ze
VeW Whe nXmbeU of VXbVcUibeUV = Wo [ and VolYe foU [, and VWill XVe 20% foU Whe open UaWe:

[*0.2/2000*25-$200 = $135
[=134,000

So, OpWion B ZoXld need a WoWal 134,000 VXbVcUibeUV Wo bUeak eYen ZiWh OpWion A pUofiW. ThiV iV
9,000 moUe Whan Whe 125,000 cXUUenW VXbVcUibeUV, Vo iW ZoXld Wake 9 ZeekV foU OpWion B Wo be aV
pUofiWable aV OpWion A. B\ Zeek 10, iW ZoXld be moUe pUofiWable.

QXHVWLRQ 2 - BUHaN EYHQ
To anVZeU Whe TXeVWion, Ze mXVW find Whe bUeak-eYen poinW ZheUe Whe pUofiW fUom UenWing bikeV in
Whe VXmmeU eTXalV Whe pUofiW fUom UenWing VkiV in ZinWeU. To do WhiV, Ze can VeW Xp an eTXaWion
aV folloZV:

pUofiW Zhen UenWing in ZinWeU = pUofiW Zhen UenWing in VXmmeU

The WoWal pUofiW foU each VcenaUio can be calcXlaWed aV nXmbeU of UenWalV peU da\ * WoWal pUofiW peU
UenWal peU da\.  BecaXVe monWhl\ UenW iV Whe Vame WhUoXghoXW Whe \eaU, Ze onl\ need Wo
calcXlaWe Whe YaUiable pUofiW. We haYe boWh of WheVe pieceV of infoUmaWion foU ZinWeU UenWalV, bXW
Ze don¶W knoZ Whe nXmbeU of bikeV Ze Zill UenW dXUing Whe VXmmeU.  We can XVe a YaUiable [ Wo
UepUeVenW WhiV figXUe, and VolYe Whe eTXaWion:



#Vki UenWalV/da\ * (pUice peU UenWal/da\- mainWenance coVW)
15*($40-$12) = $420

NoZ, leW¶V figXUe oXW hoZ man\ bike UenWalV Ze need Wo maWch WhaW dail\ pUofiW. Since Whe nXmbeU
of bike UenWalV iV XnknoZn, Ze Zill XVe ³[´.

# bike UenWalV/da\ * (pUice peU UenWal/da\ - mainWenance coVW)
[*($55-$13)= $420 (VeW Wo Whe ZinWeU pUofiW)

[=10

So, Ze need Wo UenW 10 bikeV/da\, oU 300 bikeV/ monWh Wo bUeak eYen ZiWh oXU ZinWeU pUofiW.

QXHVWLRQ 3 - UQLW CRQYHUVLRQ
1. To conYeUW fUom mLV Wo oXnceV, Ze mXlWipl\ 500 *  0.03527 Wo geW 17.635 oXnceV
2. We knoZ WhaW 114 mL = 114 gUamV. We need Wo conYeUW gUamV Wo oXnceV, When oXnceV

Wo cXpV. To conYeUW fUom gUamV Wo cXpV, Ze fiUVW mXlWiple 114 * 0.03527 Wo geW 4 oXnceV
(Ze knoZ 1 g = 1 mL). Then, Ze diYide 4 b\ 8 Wo geW  ò cXp.

3. We can go WhUoXgh Whe Vame pUoceVV aV VWep 2, oU noWice WhaW 228 iV e[acWl\ 2 WimeV aV
mXch aV 114, Vo Ze knoZ Ze need 1 cXp of oUeo cUXmbV.

4. We knoZ 10 mL = 10 g. We When conYeUW gUamV Wo WableVpoonV b\ diYiding 10 b\ 15. So,
Ze need Ҁ of a WableVpoon. Then, Ze mXlWipl\ b\ 3 Wo geW 2 WeaVpoonV.

QXHVWLRQ 4 -
FiUVW, leW¶V figXUe oXW \oXU Zeekl\ mileage.
5 Zeekda\V * 30 + 2 Zeekend da\V * 15 = 180 mileV/ Zeek

NoZ, leW¶V calcXlaWe Whe coVW of gaVoline foU WUaYeling 180 mileV peU Zeek. To do WhiV, Ze need Wo
figXUe oXW Whe nXmbeU of gallonV of gaVoline needed. So, Ze Wake 180 mileV/ 25 mileV peU gallon
= 7.2 gallonV. If iW coVWV $2.65/ gallon, WhiV ZoXld UeVXlW in:

7.2*$2.65 =  $19.08 in fXel coVWV.

Ne[W, leW¶V calcXlaWe Whe coVW of elecWUiciW\ foU WUaYeling 180 mileV peU Zeek. To do WhiV, Ze need
Wo figXUe oXW ZhaW peUcenW of a chaUge iV UeTXiUed foU 180 mileV of WUaYel.  So, Ze Wake 180 and
diYide iW b\ Whe Yehicle¶V Uange of 200, and geW 0.9, Vo Ze need 90% of one chaUge. We knoZ
one chaUge XVeV 46 kZh of elecWUiciW\, an each kZh coVWV $0.13:

0.9(46 kZh * $0.13) = $5.38 in elecWUiciW\ coVWV.

So, foU a giYen Zeek, \oX Zill VaYe $19.08-$5.38 = $13.70 in fXel coVWV if \oX end Xp pXUchaVing
Whe elecWUic Yehicle.

QXHVWLRQ 5 - BUHaN EYHQ



FiUVW, Ze need Wo knoZ hoZ mXch moUe \oX Zill pa\ foU Whe elecWUic caU Vo Ze can figXUe oXW hoZ
long iW Zill Wake foU XV Wo UecoYeU WhaW coVW.

$38,000-$22,000 = $16,000.

We do noW knoZ Whe amoXnW of Wime UeTXiUed, Vo leW¶V VeW WhaW Wo [.
AddiWional coVW = (VaYingV fUom dUiYing an EV)[

$16,000 = [($13.70/Zeek + $500/ \eaU)

We need Wo geW WheVe in Whe Vame XniWV, Vo leW¶V conYeUW ZeekV Wo \eaUV

$16,000 =[( $13.70/Zeek * 52 ZeekV/ \eaU + $500 /\eaU)
$16,000 =[( $712.40 + $500 /\eaU)

$16,000 = [($1,212.40)

Then Ze VolYe foU [ b\ diYiding $16,000 b\ $1,212.40, and geW 13.19 \eaUV. So, iW Zill Wake jXVW
oYeU 13 \eaUV foU \oX Wo make Xp Whe addiWional coVW of bX\ing Whe elecWUic caU.

FolloZ Xp: YoX jXVW foXnd oXW WhaW \oX can e[pecW a $750 Wa[ cUediW each \eaU WhaW \oX oZn \oXU
EV. GiYen WhaW, hoZ long ZoXld iW Wake Wo VWaUW Wo UecoYeU Whe coVW  of Whe EV?

We do Whe Vame Whing aV aboYe, bXW inVWead of jXVW $500 in VaYingV peU \eaU, iW iV noZ $1250/
\eaU

$16,000 =[( $712.40 + $1250 /\eaU)
$16,000 = [($1962.40)
[= 8.153 \eaUV

QXHVWLRQ 6
FiUVW, leW¶V calcXlaWe Whe YolXme of Whe ice Uink in meWeUV. We knoZ WheUe aUe 100cm in a meWeU Vo
Ze diYide 5/100 Wo conYeUW cm Wo m.

10 m * 12 m * 0.05 m = 6 cXbic meWeUV

Ne[W, leWV conYeUW 6 cXbic meWeUV Wo gallonV of ZaWeU b\ mXlWipl\ing 6 * 264.172 = 1585 gallonV.

So, Ze ZoXld need 1585 gallonV of ZaWeU Wo fill Whe Uink, bXW, Vince ZaWeU e[pandV b\ 9.3%, Ze
onl\ need 91.5% of WhiV amoXnW (1/(100%+9.3%)).

1585 * (91.5%) = 1450 gallonV of ZaWeU.

So, Ze need 1450 gallonV of ZaWeU Wo fill Whe ice Uink.



FolloZ Xp: YoX decide \oX ZanW Wo make \oXU ice Uink a liWWle biW VmalleU afWeU all. If \oX decide Wo
UedXce Whe ZidWh b\ 25%, hoZ mXch leVV ZaWeU Zill \oX need Wo fill Whe Uink?

- To calcXlaWe Whe neZ ZidWh, Ze mXlWiple oXU oUiginal 12m b\ (100%-25%), oU 12*0.75 -
9m.

- Then, Ze can go WhUoXgh Whe aboYe calcXlaWionV again ZiWh Whe neZ ZidWh:
10m * 9 m * 0.05m = 4.5 cXbic meWeUV.
4.5 *264.172  = 1188.8
1188.8 * 91.5% =  1087.6 gallonV




