As promised I said I would work out  the details of  problem 4.41 done in class  and also find a possible elegant solution:
Problem 4.41 in class approach: see first diagram below for the setup as discussed 

In class we set the conditions so that the x and y final components  (N and E in the first diagram) for the distance covered by each would be equal in a time “t”.  We are looking for an unknown angle for speed boat to meet boat in distress.  Here  I call it  north of east  or the angle of the speed boat vector from the East below.
Hence   for                         The  boat                    Speed boat  in the first diagram       

x-componets(East)     20 cos75 +26cos50 t  =       50cos t   (    5.176 + 16.712 t ( ( 50cos -16.712)t = 5.176  or solve for t and put it into the last  y-comps equation below.

                                                        The boat               Speed boat
y-componets(North)     20sin75 + 26sin50 t   =       50sin t (       19.319 +19.917t((50sin -19.917)t  =19.319
substituting for t in the second set we get
 (50sin -19.917)  5.176/( 50cos -16.712) =19.319(  (50sin -19.917)  =3.732( 50cos -16.712) =186.6cos
or(    50sin  =     186.6cos     sin  =     3.732cosnote from elegant solution below that  = 62.3 solves this!

But that is cheating by knowing the answer! We still have to find  with this straight forward way as in class. 
Replace sin with its equivalent 
    (1-cos2 )1/2  ==     3.732cos1-cos2 =13.928 cos2 cos
· 14.928 cos2 cos we could have gone the sinroute as in class but here I show it can also be done with cos
· Hence we have a quadratic equation in cos. Therefore:   cos-6.329)2  -4 *14.928*(- 0.281) )1/2   /2*14.928
· cos    =( 6.329 +/- 7.543)  /29.856   (   0.4646  or   -0.0407   we reject  being negative as non physical for this problem and solve 

· Cos = 0.4646(    = 62.3o   North of East equivalent  to 27.7 degrees East of North

· which agrees with the next simple technique as predicted!
The Next elegant solution gives the same answer. But you would most likely have to work very hard and long to get this not so straight forward way of doing the problem to impress the neighbors. It’s really having a lot of problem solving experience to manipulate ways of doing the problem. Elegant solutions always take time even for physicist in the know!

If you learn to approach problems in this course in a straight forward way (though messy)  then I have done my job!

	Elegant solution
Rotate axis! 
	Choose the x axis along the 20-km distance. The
y components of the displacements of the ship and the speedboat must agree:  see second figure!
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The speedboat should head 
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 here  =90 -27.7=62.3o   North of East

Sure Looks Simple!       
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FIG. P4.41
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