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1. Pony Problem #1:

Let x = the horizontal distance in miles from (0,0) where the pony diverts
toward (8,5).

D1 + Dz = DT
rity + raty = Dy
ty +t=1.3 t=1.3-1

D1=X+6 Dz=\](76—x)2+52=\[x2—]2x+6]
12t, + 10(1.3 -t,) = 2t, + 13 =Dy
2t +13=x+6+ o= 12%+ 61
1

12t =D =x+6501=i+_
L 1 12 2

1
2i+— +13=X+6+ X2—12X+6l
I20 12

\Jx2—12x+61= %+8

-5x 2 40x 25 2
Cotx61=[ = 48] =64 = 4 22
6 3 36
11 4
—x2+—x—3 ]
36 3

11x2 + 48x-108=0

+
48T 48— 4.11.(-108) _ 18

5 or x=-6
22 11




Jayne Overgard
Math 646-720
HW 1

Page 2

At x = -6 the pony would go directly from (-6,0) to (6,5). This path is indicated by the line equation:
y=mx+b m=5M12 b =5/2, so

y::ix+E where -6 <x<6.
12 2

Atx = % the path is y=0, where -6 < x < ]l—?; then the pony veers left toward (6,5). This second

part of the path is indicated by the line equation:
55, 5" 18
= —X-—, where — <x<6
48 8 11



2. Pony Problem #2:
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The pony begins at (0,0). We must find all points (x,y) in the field that the pony can end up if the
pony first runs down the road, then turns left 90 degrees. The rate on the road is 12 mph, the rate

on the field is 10 mph. Total time t, + t, is given as 1 hour.

Let x and y represent the x and y coordinates of all points in the solution set. D, = the distance in
miles on the road, D, = the distance in miles on the field, D = total distance;

r, = rate on the road = 12
r, = rate on the field = 10

t, = time on the road
t, = time on the field

D, +D, =D;
t+t, =1
12t, + 10(1 -t;) = Dy

x+y=D;
T2k =x= B,

104l =y=D;
12t + 10- 10t = x +y

2t +10=x+y

2| Z |+ 10 =x+y
12

X110 =x+y
6
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So the solutionis y = _?Sx +10 where 0<x<12 |, Aecause Sy wm e 4“?’? eNists
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3. Pony Problem #3:

In this problem | began with the same line equation found in Problem #2:

y=_?5x + 10. 0 < x < 12. These (x,y) pairs represent the points in the field that the pony can reach if

running down the road first at 12mph and then turning left 90 degrees and running at 10 mph for
exactly 1 hour total time.

But since the pony can run anywhere in the field, the actual locus of points is the area inside the
arcs of circles formed where the center is on the x-axis and the radius is the time in the field. There
are an infinite number of these arcs, and so | just needed to find the tangent to the first arc, the one
with center (0,0) and r = 10.

Using Geometry and knowing that the tangent line forms a 90 degree angle with the radius at the
point of tangency:

102 + a2 = 122 where a is the length of the tangent segment from (12,0) to the point of tangency.

a=211

To find the point of tangency | solved for the system:
x2 +y2 =100
(x-12)2 +y2 =44

The first equation is the circle with center at (0,0) and r=10, the second equation is the circle with
center at (12,0) and r = 24[11

y2=100-x2 and y2 = 44 - (x - 12)2

{1 _'_,,; PO



100 - X2 = 44 - (x2 - 24x + 144) Jayne Overgard
100 -x2 =44 - x2 + 24 x - 144 Math 646-720

100 - x2 = -100 + 24x gW15
200 = 24x i
3 3

To find the line equation of the tangent line, we can use that point of tangency and (12,0), another
point on the line.

y=mx+b
T
o Bl Tl Tofindb: 0= =YL 1oy
25 11 11
=D
3
o 6011
11
- -5Jﬁx+6o\fﬁ

11 11
So the answer is the area in miles? bounded by:

=54/11 60
the liney = 5\/_x+ mwithdomain (2—jsx512)

11 11

the arc formed by xz + yz =100 with domain 0 €< x < 232 and range y> 0

and the x-axis and the y -axis.

Since there is symmetry with respect to both the x and y axes, | restricted my answer to the first
quadrant.



Jayne Overgard
Math 646-720
HW 1

Page 6

Here is a graph of the answer to #3:

(9 ’ﬁ) ‘f




