Name
Course
Professor

Race track dimensions
Part 1
The track takes the entire width, we let the horizontal length be x;
One lap =[(30+4)+(2x+4)]*2
	= (72+2x)feet
10 laps = (72+2x)*10
	= (720+20x)feet
I mile= 5820 feet
(720+20x)= 5820
20x= 5820-720
X=255 feet
The length of the horizontal section of the track should be 255 feet so that 10 laps are equal to one mile. 
Part 2
For the middle of outer track,
Width= 30+12= 42feet
Length = 255+12= 267 feet
1 lap=( 42+267)*2= 618 feet
10laps = 618*10= 6180feet
6180 feet is the distance covered if one rans on the outer track and stays on the middle.
Part 3
TRACK COSTS
The area of the track is given by;
A= (271-46)-(255*30)=4816 square foot
Option A
Costs= $0.85*4816
	= $4093.60
Option B
Costs = $0.97*4816
	= $4671.52
We subtract A from B;
=$4671.52-4093.60
=$577.92
Option B costs $577.92 more.
Part 3
Extra cost of flooring =$577.92
For 100 memberships, each has to add =$577.92/100
=$ 5.78
The cost of a membership would be increased by =$ 5.78
Part 4
Monthly cost for membership increase by ;
=$ 5.78/8
= $0.72
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The map of the scenario is as follows.



a. R- rate of increase of the radius in m/s
r is the radius;
R ∝ 1/r
R= c/r, c is the proportionality constant
When R=1400m/s, r=10m replacing in the above equation to fine c;
1400=c/10 
c= 14000
· R= 1400/r
· The equation of the rate of increase R in terms of the radius is R= 1400/r
b. R=r/t 
Replacing r/t for R in the equation R= 1400/r;
r/t =14000/r
r2=(14000t)
r=√(14000t)
The equation for the radius after t minutes is r=√(14000t
c. Distance from the plant to the exit
=√( 202+52)
=√425
Replacing in the equation for r to find t;
r2=(14000t)
[(√425)]2=14000t solving for t;
· t=0.03 minutes
The expanding cloud will take 0.03 minutes to reach the exit.
Distance from the plant to the town
=√( 302+22)
=√( 904)
Replacing in the equation for r to find t;
r2=(14000t)
[√(904)]2=14000t solving for t
· t=0.06 minutes
The expanding cloud will take 0.06 minutes to reach the exit.

d. Equation of the line connecting the exit and the town


Exit (20,-5), town(2,30)
The gradient= (-5-30)/(20-2)
= -35/18
Y=mx+c 
y-30/x-2= -35/18
y-30= -35/18(x-2)
y=-35/18 x +305/9
The equation of the line through the location of the exit and the town is y=-35/18 x +305/9
We need to find the equation of a line perpendicular to the above line;
The gradient = -1/m1
= -1/-35/18
=18/35
The equation;
(y-0)/(x-0) =18/35
Y= 18/35x 
Now, we need to find the point of intersection; we solve the equations simultaneously

y=-35/18 x +305/9
Y= 18/35x 
To get (22.4,11.5) as the point of intersection of the lines
The radius of the circle r that gives the shortest route to the point where the evacuation is 
cut is thus 25.2m
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