Given:

>

1.60m

1.5m

. 4

1.5m

=

Find “y” for a given “d”

>

1.5m
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tan(A)=s/d
s = d*tan(A)
s = d*sin(A)/cos(A)

cos(A) =d/h
h = d/cos(A)

sin(62-A) =y /h
y = h*sin(62-A)
= h*[sin(62)*cos(A) - cos(62)sin(A)]
since h = d/cos(A),
= [d/cos(A)] * [sin(62)*cos(A) - cos(62)sin(A)]
= d*{sin(62) - cos(62)*[sin(A)/cos(A)]}
= d*[sin(62) - cos(62)*tan(A)]
since tan(A) =s/d,
= d*[sin(62) - cos(62)*s/d]
= d*sin(62) - s*cos(62)

Lets =w/2
= d*tan(30)

y = d*sin(62) - d*tan(30)*cos(62)
= d*[sin(62)-tan(30)*cos(62)]
=0.6119*d

Ford = 0.25"
y =0.15"

—

12

<

X

A

tan(30) = (w/2)/d
w = 2*d*tan(30)

cos(30) =d/(r/2)
r = 2*d/cos(30)

(62-A)d
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5-y)/(0.8 - x1)

tan(2A) = (1.5
=(1.5-y) x2

Given:

X, =0.8 -x1
=(1.5m -y)/tan(2A)

‘, 1.60m

h 4

cos(A+B) =x,/h
X, = h * cos(A+B)

X, +x,=0.8
0.8 =h * cos(A+B) + (1.5-y)/tan(2A)
0.8 = h * (cos(A)cos(B) - sin(A)sin(B)) + (1.5-y)/tan(2A)

since h = d/cos(B)
0.8 =d/ cos(B) * (cos(A)cos(B) - sin(A)sin(B)) + (1.5-y)/tan(2A)
0.8 =d * cos(A) - d * sin(A) * tan(B) + (1.5-y)/tan(2A)

since tan(B) =s/d
0.8 =d * cos(A) - d * sin(A) * s / d + (1.5-y)/tan(2A)
0.8 =d * cos(A) - s * sin(A) + (1.5-y)/tan(2A)

since, from the first solution when s = w/2, y = d*sin(62) - d*tan(30)*cos(62)
0.8 =d * cos(A) - s * sin(A) + [1.5-d*sin(62) - d*tan(30)*cos(62)]/tan(2A)

Find “y” for a given “d” P

@
E
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.5m

&

1.60m

h 4

sin(B)=s/h

cos(B)=d/h
h =d/cos(B)

tan(B)=s/d
s =d *tan(B)

y /' h =sin(A+B)
=sin(A) * cos(B) + sin(B) * cos(A)

since h =d/ cos(B)
y * cos(B) / d = sin(A) * cos(B) + sin(B) * cos(A)
y /d =sin(A) + cos(A) * sin(B)/cos(B)

= sin(A) + cos(A) * tan(B)

since tan(B) =s/d
y/d=sin(A) +s/d* cos(A)
S0,

y =d *sin(A) + s * cos(A)

Fors=w/2

=d *tan(30)
y =d *sin(A) + d * tan(30) * cos(A)
and d=0.25",y=0.15

A =2 degrees

0.15" = 0.25" * sin(A) + 0.25" * tan(30) * cos(A)
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@ a (W*cos(A-30), w*sin(A-30))
@ b (d*cos(A), d*sin(A))

@ c (?,y (=0.15 @ d=0.25))

@ d (W*cos(A+30), w*sin(A+30))

For the line (y = m*x + b) through a, b, ¢, d :

w*sin(A+30) - w*sin(A-30)

slope =
w*cos(A+30) - w*cos(A-30)

sin(A+30) - sin(A-30)

=w*
cos(A+30) - cos(A-30)
sin(A)cos(30) + sin(30)cos(A) - sin(A)cos(30) + sin(30)cos(A)

=w*
cos(A)cos(30) - sin(A)sin(30) - cos(A)cos(30) - sin(A)sin(30)
2 * sin(30)cos(A)

Y —

cos(A)
EERY VI S —

sin(A)
=-w * tan"'(A)

@ point a, x = w * cos(A-30)

y = w * sin(A-30)
so,
w * sin(A-30) = -w * tan"'(A) * w * cos(A-30) + b
w * sin(A-30) + w * tan"'(A) * w * cos(A-30) = b
therefore,
b =w * [sin(A-30) + w * tan"'(A) * cos(A-30)]

and
y =-w * tan"'(A) * x + w * [sin(A-30) + w * tan"'(A) * cos(A-30)]

S0,
y, =-w *tan™(A) * x, + w * [sin(A-30) + w * tan"(A) * cos(A-30)]
and,

s= sqrt[(xb - Xc)z + (yb_yc)Z]
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