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Homework 1 Solution!
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• Conditions Known at Points {1, 2}!

• Find Conditions at .. and position of  … Point 3 !
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Homework 1 Solution (cont’d) !
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M1 = 2.5,  !1 = 15o,  x1,y1{ } = 2.0,2.0{ }
M 2 = 2.00,  !2 = 5o,  x2,y2{ } = 2.5,1.0{ }
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Homework 1 Solution: Internal Flow Example!

M1 = 2.5,  !1 = 15o,  x1,y1{ } = 2.0,2.0{ }
M 2 = 2.00,  !2 = 5o,  x2,y2{ } = 2.5,1.0{ }
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Homework 1 Solution: Internal Flow Example 
(cont’d)!

• Point 1, compute!

!1,µ1, K"( )1{ }

!1 =
" +1
" #1

tan#1 " #1
" +1

2.52 #1( )$
%
&

'&

(
)
&

*&
# tan#1 2.52 #1 = 39.12o

µ1 =
180
+
sin#1 1

2.5
,

-.
/

01
= 23.58o

K#( )1 = 21 +!1 = 15
o + 39.12o = 54.12o
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Homework 1 Solution: Internal Flow Example 
(cont’d)!

• Point 2, compute!

!2 ,µ2 , K+( )2{ }

!2 =
" +1
" #1

tan#1 " #1
" +1

22 #1( )$
%
&

'&

(
)
&

*&
# tan#1 22 #1 = 26.38o

µ2 =
180
+
sin#1 1

2
,

-.
/

01
= 30o

K+( )2 = 22 #!2 = 5
o # 26.38o = #21.38o
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Homework 1 Solution: Internal Flow Example 
(cont’d)!

• Point 3 Solve for!

!3,"3{ }

!3 =
K"( )1 + K+( )2

2
=
54.12o + "21.38o( )

2
= 16.37o

#3 =
K"( )1 " K+( )2

2
=
54.12o " "21.38o( )

2
= 37.75o
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Homework 1 Solution: Internal Flow Example 
(cont’d)!

• Point 3 Solve for!

M 3,µ3{ }

M3 = 2.442!

sin µ( ) = 1
M ---> µ3 =! 24.175o!

M 3 = Solve 37.75
o !
180

=
" +1
" #1

tan#1 " #1
" +1

M 3
2 #1( )$

%
&

'&

(
)
&

*&
# tan#1 M 3

2 #1
+

,
-
-

.

/
0
0
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Homework 1 Solution: Internal Flow Example 
(cont’d)!

• Locate Point 3!

• Line Slope Angles!

slope C!{ } =
"1 ! µ1( ) + "3 ! µ3( )

2
=
15o ! 23.58o( ) + 16.372o ! 24.175o( )

2
= !8.192o

slope C+{ } =
"2 + µ2( ) + "3 + µ3( )

2
=
5o + 30.00o( ) + 16.372o + 24.175o( )

2
= 37.774o
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Homework 1 Solution: Internal Flow Example 
(cont’d)!

• Solve for {x3,y3}!

y3 ! y1
x3 ! x1

= tan slope C!{ }"# $%

y3 ! y2
x3 ! x2

= tan slope C+{ }"# $%

"

#

&
&
&
&

$

%

'
'
'
'

(
y3 = x3 ! x1( ) tan slope C!{ }"# $% + y1
y3 = x3 ! x2( ) tan slope C+{ }"# $% + y2

"

#
&
&

$

%
'
'
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Homework 1 Solution: Internal Flow Example 
(cont’d)!

• Solve for {x3,y3}!

x3 = !
!x1 tan slope C!{ }"# $% + x2 tan slope C+{ }"# $% + y1 ! y2

tan slope C!{ }"# $% ! tan slope C+{ }"# $%

y3 =
tan slope C!{ }"# $% tan slope C+{ }"# $% x1 ! x2( ) ! tan slope C+{ }"# $% y1 + tan slope C!{ }"# $% y2

tan slope C!{ }"# $% ! tan slope C+{ }"# $%

"

#

&
&
&
&
&

$

%

'
'
'
'
'

-

y2-y1
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Homework 1 Solution: Internal Flow Example 
(cont’d)!

• Solve for {x3,y3}!

x3=!

= 3.5095!

!

180
8.181"( )# $

% &tan 2'"# $
% & !

180
37.774( )# $

% &tan 2.5'+# $
% & 2 1"+# $
% &

!

180
8.191"( )# $

% &tan !

180
37.774( )# $

% &tan"

"

3.50996

-

+ 1 - 2  )

Stephen Whitmore
8.191
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Homework 1 Solution: Internal Flow Example 
(cont’d)!

• Solve for {x3,y3}!

y3=!

=1.782!

!

180
8.191"( )# $

% &tan !

180
37.774( )# $

% &tan 2 2.5"( )' '
!

180
37.774( )# $

% &tan# $
% & 2"

!

180
8.191"( )# $

% &tan 1'+

!

180
8.191"( )# $

% &tan !

180
37.774( )# $

% &tan"
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Homework 1 Solution: Internal Flow Example 
(concluded)!

M1

!1
x1
y1

"

#

$
$
$
$

%

&

'
'
'
'

=

2.5
15o

2.0
2.0

"

#

$
$
$
$

%

&

'
'
'
'

(

M 2

!2
x2
y2

"

#

$
$
$
$

%

&

'
'
'
'

=

2.00
5o

2.5
1

"

#

$
$
$
$

%

&

'
'
'
'

(

M 3

!3
x3
y3

"

#

$
$
$
$

%

&

'
'
'
'

=

2.442
16.372o

1.510
1.782

"

#

$
$
$
$

%

&

'
'
'
'

Stephen Whitmore
3.510

Stephen Whitmore


Stephen Whitmore




Programmed Solution


