frachce Exam-u-c1

The Pegasus Arcade Transporting the Machines The Pegasus Arcade Banner
4x-3
Not only will the machines be purchased, but they will cost a certain amount to be transported to the A large banner will be placed on the front €
Herman is renovating his video arcade. The plan is to purchase new arcade machines, an advertising Pegasus Arcade based on their total volume. Each dance machine (not shown below) has a volume of of the building to attract customers.
banner and a gumball machine to attract new customers. 5m’. -
e Thearea of}he triangular part of 2%-4 2 PEGASUS ARCADE
B . . Standard Arcade Machi Pinball Machi the banner is the same as the 4({’3
Your task is to determine the minimum number of daily customers that are needed so that the Standard Arcade Machines Pinball Machines area of the rectangular part of the
arcade owner recovers all of his costs in the first year. banner.
Here are the to be when the average number of daily * The costis $125 / m*
customers required:
i AREA = 84 — 22x
All measurements are in metres
» The arcade is open 300 days of the year * . !
> The average customer spends $5 a visit 90 cm
Use pi = 3.14 in your calculations
The Total Number of Machines to Purchase o
To get an idea of how many arcade ines to Herman the number of
machines at other arcades. The numbers are shown below.
The Gumball Machine
4 1 12 1 1 1 24 2
9 0 5 9 o 6 30 30 A gumball machine is made out of a ceramic Greek
The number of machines used at the Pegasus Arcade will be which ever number is smaller; either the god statue and a spherical ball of glass.
mean or the second quartile (Q2), from the above data. 5
* The glass sphere has a volume of 14.13 m
. 1. . . " "
Of the machines purchased, 3 will be standard arcade machines, 10 will be pinball machines and the A standard arcade machine is composed of three A pinball machine is composed of two solids: « The glass costs $50 / m?
remainder will be dance machines. prisms: (The volume of the legs can be ignored)
* The base is a cube: the perimeter of one « Arectangular based ?rismA The area of *  The cost of the statue and gumballs, not
faceis 3.2m the base is 7 700 cm including the glass sphere is $6 587
The Cost to Purchase the Machines * The control panel is a right triangular based * A half cylinder with height of 90 cm
The cost of all the machines is based on partial linear equations. prism
* Thescreenis a reclan?ular based prism and
Standard Arcade Machines Pinball Machines has a volume of 0.8 m
Number of Machines Cost How many daily customers are needed so that the owner recovers all of his costs in the first
0 150 A freight train car must be rented to transport all of the purchased arcade machines. There are three year?
v B (12,8950) 5 2075 options which depend on the total volume of the machines being transported.
Cost (6 12 4770 Conditi to be when ining the average number of daily customers
) required:
Total Volume to be e G .
A (0,250) Dance Machines Transported 08 » The arcade is open 300 days of the year
N = 3 » The average customer spends $5 a visit
y= 625x + 250 Small Freight Volume =10 m $ 3000
x . . Medium Freight 10 m* < Volume < 14 m® $ 8000
Number of Machines where x is the number of machines Use pi = 3.14 in your calculations
y is the cost in dollars Large Freight 14 m® < Volume< 18 m* $ 12000
Secondary 3 . Secondary 3 Secondary 3
Competency 1, Task Booklet Page 2 Competency 1, Task Booklet Page 3 Competency 1, Task Booklet

Page 4



— C1 solution

Marking Key

The number of machines to be purchased

20+154304+4+10430+194+12+19+9+24

mrean =

11
1%
11
=8
Second Quartile ¢ Median)=19

Since the mean is less than the median, he will purchase a total of 18 machines

173 x 18 = 6 Standard Arcade Machines
10 Pinball Machines

18 — 6 — 10 = 2 Dance Machinas

The cost to purchase the machines

a) Standard Arcade Machines
o= Fi ¥
X, — X,
8950 —250
o120
AT00
NER
a=T25
b=250 from graph

a=

Cost to purchase & standard arcade machines
v="T25c+ 250

¥ =T256)+ 250

=460

Therefore the arcade machines cost $4 600,

b} Pinball Machines
Y =¥
B X, =X
_ 2075 =150
-0
3
=383

=150 from table

i

The rule is; y = 385x + 150

Calculate the cost for 10 pinball machinegs— x= 10
y=385x+150

= 385(10)+150

=400

The cost to purchase the pinball machines is $4000

c) The Dance Machines
v =0625x 4250
y=0252)+250
w=1500

The cost to purchase the danca machines is $1500.

Trans| ng the Arcade Machines

a) Volume of a standard arcade machine

Find the side length of the cube give the penmeter of a face is 3.2 m
P32

f=—=—=0% m

4 4

Find the volume of the cube

V=5 =(08m) =0.512 m’

Subtract 40 em from 80 cm o get 40 cm for the thangular base's base,
The height of the triangle can be found using Pythagoras

Peolod

B =500 - 40°

b=30 cm

F=dh

p = 0304 ..
2

Vo= 0.048 o’

Tatal volurme of an Arcade Machine = 0.512 m®* + 0.8 m*+ 0.048 m*
=1.36m’

b) Velume of a pinball machine
A, = Tw

SO S ——
/
_ 7700
SO0
= Them < diameter of cy linder

70

r =—
spiinadar -

= 35cm
= (1.35m



The Pegasus Arcade Banner Gumball Machine
Area rectangle = Area triangle Radius of the gumball machine
F-!n i 4
re _ _4)=824_7 . 3
Ve i Efi.r I2x —4)=84-22x V= < a’
. Br —l6x—6x+12=084 -22x 7
v =x(033) '[Uf’}f : 8x? — 22y 412=-22x 4 84 r=1is
¥ =0.17309m £22¢ —12 422x-12 il
31413
-
y I 4-3.14
i E, 8 37
Vo=dh " =9 r= ?
¥ =(0.77X0.45) x=13 r=15 m
¥ =0.3465m"
Sub x = 3 back in to find the dimensions
V, =V 0 +V The surface area and cost of the glass sphere
EdiLt r IIVIK:’U 2
Area=lxw={4(3) - 3)x (2(3)-4) =18 m 2
¥, =0.1730% 03462 (403} - 3) x (2(3) - 4) A=dm?
V, =0.52m' A=4-314-15
Times the 18 m® by 2 to get total area = 36 m® A=2826 m°
. 550
Cost =28.26 m™ — =51413
So total cost is 36 m* x$125= $4 500 m
c) Total Volume of the Machines

Total Volume = Volumes of Standard Arcade + Volume of Pinball Machines + Volume of Dance .
Machines Tatal cost with the statue and gumballs

=6x1.36m +10x052m*+2x1.5m"
Cost=51413+ 56587
=816 m+52m*+3m’ = §R000

= 16.36 m*

Since the volume is between 14 m® and 18 m? this is a large freight, so $12 000,

Total Cost
Cost ($)

Arcade Machines 4 600
Pinball Machines 4 000
Dance Machines 1 500
Transportation Fees 12 000
Banner 4 500

Bubble gum Machineg 8 000
Total Expenses 34 600

The number of customers per day
= The total expenses / ({# of days open a year){§spending per Customer)
=34 600 /3007 565=231

Therefore, 24 people are nesded.

Answer:

The minimum number of customers required per day is 24



