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Boat Simulation

Boat Problems

http://www.physicsclassroom.com/shwave/rboat.cfm


2

If the velocities are not along the same line, vector addition must 
be used.

I. BOAT PROBLEMS

Example:  Imagine a boat crossing a river.  Consider the following
                 velocities:

river current
vws

Vbs = Vbw + Vws

first last

Do NOT just add the terms on the right.  
You need to find the resultant of the two 
vectors.

vbs

width of river

heading
vbw

heading
vbwvbs

vbw ­> the velocity of the boat with respect to the water  (heading/still water)

vbs ­> the velocity of the boat relative to the shore  (resultant)
vws ­> the velocity of the water with respect to the shore  (current)

Vectors Not Along The Same Line

river current
vws
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TRY

1.  A boat's speed in still water is 1.85 m/s.  If the boat is to
     travel directly across a river whose current has a speed of 
     1.20 m/s, at what angle must the boat head relative to the 
     shore?  (49.6o N of W)

vbs

width of river

river current
vws

1.20 m/s

vbw
1.85 m/s

2.  The same boat now heads directly across the river.  
      a) What is the magnitude of vbs?  (2.21 m/s)
      b) If the river is 110 m wide, how long will it take to 
          cross the river and how far downstream will the boat
          be then?  (59.5 s, 71.4 m)

width of river

river current
vws

1.20 m/s

vbw
1.85 m/s vbs
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Physics 122/121


Review Exercise


1. Define “physics”.


2. What system of units do we use in physics?


3. What are the fundamental or base units of the system you named in #2?  State the name and symbol of the units.


4. What is a derived unit?  Give two examples.


5. What prefixes do the following symbols represent: k, T, n, c, (, m, M?


6. Convert 46.7 (g to kg.


7. What rule is used to obtain the correct number of significant digits when


a) subtracting measurements?


b) multiplying measurements?


8.  Rearrange the formula p2c = a + vxc for c.


                                                                   b


9. What is the difference between a scalar quantity and a vector quantity?


10. List the names of four vector quantities and four scalar quantities.
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Physics 121


Type II – Force Problems


1.  Joe wishes to hang a sign weighing 750 N so that cable A attached to the store makes 


     a 30.0o angle as shown in diagram #1.  Cable B is attached to an adjoining building.  


     Calculate the magnitude of the tension in cable B.  (433 N)


2.  A camper hangs a 26 kg pack between two trees, using two separate pieces of rope of 


    different lengths, as shown in diagram #2.  What is the magnitude of the tension in 


    each rope?  (2.3 x 102 N in the short rope; 84 N in the long rope)


3.  Find the magnitude of the tensions in the two cords shown in diagram #3.  Neglect the 


     mass of the cords, and assume that the angle ( is 30o and the mass m is 200 kg.


     (3.9 x 103 N, 3.4 x 103 N)


4.  Find the magnitude of the tensions in the two wires supporting the traffic light as 


     shown in diagram #4.  (1.8 x 102 N, 2.4 x 102 N)
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