Mr. Kovall's Neighborhood
Return to Honors Physics Home Page  (revised 10-07-04)

Set 1:  Multivector problems
Go to Multivector Sample Problem: Set 1, for a step-by-step procedure in solving multivector problems.  The teacher will provide a second example on the overhead projector
1. Determine the following quantities for each problem:  R, Ø, ØR, ER,  ØE 
R = 7.43 Nt, Ø = 16.58°, ØR = Ø = 16.58°, ØE = 180° + Ø = 196.58°, ER = |R| = |7.43 Nt|
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R = 1.187 Nt, Ø = 85.846°, ØR = 180° + Ø = 265.846°, ØE = Ø = 85.846°, ER = |R| = |1.187 Nt|

 Note: “Bearing Notation” found on NOTES handout
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R = 2.8 Nt, Ø = 47.02°, ØR = 227.02°, ØE = 47.02°
2.  A plane takes off at a 30º angle with the horizontal.  The horizontal component of the plane’s velocity is 200 mi/hr.


(A)    What is the plane’s total takeoff velocity? (ans: 230.94 mi/hr)


(B)    What is the plane’s vertical component velocity? (ans:115.47 mi/hr) 

3.   A car is being towed by two ropes that make an angle of 72º with each other.  Rope “A” exerts a force of 120 Nt while rope "B" exerts 160 Nt.  What is the resultant force acting on the car relative to rope "A"? 
      (ans: R = 227.74 Nt, 41.93° from 'A')

4.  Three forces (10 Nt at 240º, 15 Nt at 320º, and 25 Nt at 55º) act concurrently on point “O”.


(A)    What is the magnitude and direction of the resultant force acting on this point? 
                     (ans: R = 20.94 Nt, ØR = 5.97°)


(B)     What is the magnitude and direction of the equilibrant force acting on this point? 
                     (ans: E = R = 20.94 Nt, ØE = 180° + ØR = 185.97°)
 

NOTE:  Also solve the following problems found in Chapter 1, pages 20 and 21, of your physics text.  Answers to odd problems are located in Appendix E, pg.A-7.

     1-32 (ans: 7.2 m and 9.6 m, 11.5 m and –9.6 m, -3.0 m and –5.2 m)

     1-33

     1-35

     1-36 (ans: 4.24 mi, N26.81º E, or  63.2° Nof E)

     1-39a

     1-41

     1-45

Set 2:  Inclined plane, wagon problems 
5. A man pulls a crate by means of a rope attached to the bottom front corner of the crate.  He pulls on the rope with a force of 250 Nt such that the rope makes an angle of 56º with the horizontal.


(A)    What force is actually moving the crate forward?  (ans:139.79 Nt)


(B)     What force is a form of wasted effort?  (ans: 207.26 Nt)
6. A 180 Nt crate is resting on an inclined surface, which makes an angle of 40º degrees with the horizontal.                    Go to Solution.

(A)    What force does the crate exert against the surface of the incline?  (ans: 137.89 Nt)


(B)    With what force is gravity attempting to move the crate down the surface of the incline? 
                     (ans: 115.70 Nt)
7. A 356 Nt box rests on an incline which makes an angle of 36º with the horizontal.   Go to Solution. 


(A)    What force is needed to move this box up the incline at a constant velocity?   (ans: 209.25 Nt)


(B)     What force does this box exert against the surface of the incline?   (ans: 288.01 Nt)
8. A man in mowing his lawn, exerts a force of 28 Nt against the handle of the lawnmower which makes an ange of 50° with the horizontal.  What force is actually moving the lawnmower horizontally?  (ans: 17.99 Nt) 

     

Set 3:  Relative velocity (river, jet), picture on wall, hammock problems  

9. A train has a velocity of 60 m/sec.  You walk at 15 m/sec from one side of the train to a point directly across the train.  What is your velocity relative to the tracks?  (61.85 m/sec)   

10. A motorboat can move with a maximum velocity of 10 m/sec relative to the water (as seen on its speedometer).  This boat is to travel across a river 400 m wide in the shortest possible time to reach a point on the opposite bank directly opposite its starting point.  The water in the river is moving with a velocity of 5 m/sec.   Go to solution. 


(A)    In what direction must this boat be pointed?  (ans: 30º upstream)


(B)     How far upstream from its destination must the boat be pointed?  (ans: 230.94 m)


(C)    How long will it take to cross the river?  (ans: 46.19 sec)
11.  The rafters of a roof meet at an angle of 120º.  What force will a 6 x 104 Nt object exert on the rafters when it is suspended from the ridge pole at its peak?    (ans: 6 x 104 Nt.  Hint:  Draw your parallelogram.   Angle phi is 120° / 2  =  60°.  Angle theta is 30°, so two times theta is 60°) 
12.   A 190-lb man is relaxing in a hammock enjoying an afternoon nap.  The ropes of the hammock make an angle of 25º with the horizontal.   What is the tension in each half of the hammock?  (224.8-lb.)   
          Go to solution  (Must show diagrams: original and parallelogram)
   13.  A 16 Nt picture hanging on a wall is suspended with a wire that is attached to the two top corners of the frame.  The wire has a total length of 24 cm, and the frame is 18 cm long.  What is the tension in each half of the wire?  (ans: 12.09 Nt)
  

     14.  The water in a 85 m wide river is traveling with a velocity of 3 m/sec.  The bow of a boat is pointed directly toward the opposite bank and is rowed with a velocity of 7 m/sec relative to the water.   
    Go to solution. 

            (A) How long will it take to cross the river? 


(B) How far downstream will the boat drift?


(C) What is the angle between the bank and the actual motion of the boat?

  

     15.  A 24 kg picture whose frame is 180 cm long is suspended by means of a 220 cm length of wire that is attached to the two top corners.  The wire is placed over a nail and is adjusted so that the frame hangs centered under the nail and parallel to the floor.  What is the tension in each half of the wire?   Go to solution.
  

     16. The water in a river 50 m wide has a velocity of 2 m/sec.  The bow of a boat is pointed directly across the river toward the opposite bank and is then rowed with a velocity of 5 m/sec relative to the water.

      
(A) How long will it take the boat to cross the river?  (ans: 10 sec)


(B) How far downstream will the boat drift?  (ans:20.00 m)


(C) What angle will exist between the bank and the actual motion of the boat?  (ans: 68.2º)

  

      17. A rifle is fired from a jeep that is traveling with a velocity of 10 m/sec.  The target at which a soldier in the jeep is shooting is stationary and located 100 m away (at right angle to the motion of the jeep) when the shot is  actually fired.  The rifle is aimed directly at the center of the target when the shot is fired and the shell leaves the gun with a muzzle velocity of 200 m/sec.

            (A) How far to one side (and which side) will the bullet travel?   (4.99 m)


(B) How far to one side (which side) must the rifle be aimed so as to enable the soldier to his the target?

  

   18. A picture frame hanging on a wall is suspended by a wire 226 cm in length.  The wire is attached to the two top corners of the frame such that the top edge of the frame is centered 70 cm under its supporting nail.  If the tension in each half of the wire is 86 Nt,


(A)   what is the weight of the frame?  (ans: 106.57 Nt)


(B)   What angle exists between the wire and the top edge of the frame? (ans: 38.28º)

  

      19. You are on a backpacking trip when you come across a river that is 850 m wide.  It is critical that you reach a point DIRECTLY OPPOSITE your starting point.  The water in the river has a velocity of 7 m/sec and you are able to paddle the canoe so that is travels at 18 m/sec relative to the water.

(A)  What angle must exist between your directed path and the actual motion of your canoe?  (22.89°)


(B)   How long will it take you to cross the river?   (51.27 sec)
20.  The bow of a boat is propelled across a river toward the opposite shore with a velocity of 22 m/sec.  It is very important that the boat reach a point DIRECTLY OPPOSITE the starting point.  If the river is 658 m wide and the trip takes 32.1071 seconds:


(A)  How far from the actual landing point is the reference point to which the boat is initially pointed?


       (257.21 m)


(B)  What angle exists between the intended path and the actual path taken by the boat?  (21.35°)

(C)  What is the river’s velocity?    (8.01 m/sec)

(D)  What is VB,E?     
21.  A picture frame hanging on a wall is suspended by a wire 236 cm in (total) length.  The wire is attached to the two top corners of the frame such that the top edge of the frame is centered 80 cm under its supporting nail.  If the tension in each half of the wire is 86 Nt:


(A)  What is the weight of the frame?   (116.59 Nt)

(B)  What angle exists between the wire and the top edge of the frame?   (42.68°)

(C)  How does the tension in each portion of the wire compare to the weight of the picture frame?  (less)
22. A jet flying due east at 235 km/hr, toward an airport, meets a persistent cross wind blowing northward at 45 km/hr. If the plane is 80 km from the airport:


(A)  What is its location DUE NORTH OR SOUTH of the airport when the pilot realizes he is lost?
                  (15.32 km due north)

(B)  What is the plane’s speed relative to the Earth?  (239.27 km/hr)
23.  A 200-lb man sits at the center point of a hammock.  If the support ropes make an angle of 22° relative to the horizontal:


(A)  What tension exists in each rope?    (266.95-lb)

(B)  How does this tension compare to the man’s weight?  (tension is greater)
  

Online Sources of Additional Problems: 

Prentice-Hall, Publisher - "Chapter 3: Kinematics in Two Dimensions: Vectors" - (This chapter has velocity/acceleration, curvilinear, and rotational motion problems which will be solved later in separate chapters).  In the left window, click on the following links to solve the problems indicated: "Practice Questions"  #1, 2, 3, 4, 5, 6, 7, 9, 10, 11 , 12, 13, 14, 22, 23, 24, 25.  "Physlet Problems" #1, 2.  "Practice Problems" # 1, 2, 3.

California State University Stanislaus - Vector Addition and Vector Components.

Univ. of Guelph, Canada - Physics 1080 - Study Guide 9, Self-Test 5: problems on relative velocity (river) #1, 2, 3.   Also, Study Guide 10, Self-Test 3: "car in ditch" and translational equilibrium problem.  The solution to each problem can be brought up by clicking on the highlighted number.

Multiple Choice Self-Test:
     1.  In order to represent a force graphically, it is not necessary to know or to determine,


a.       the nature of the force.


b.      A suitable scale


c.       The direction of the force


d.      The magnitude of the force.

     2.  The resultant of two vectors is a maximum when the angle between them is,


a.       0º


b.      90º


c.       120º


d.      180º

  

     3.  A basic unit has,


a.       one dimension


b.      two dimensions


c.       three dimensions

  

4.  All of the following are derived units except,


a.       mi/hr


b.      m2

c.       Nt/m3

d.      Sec


e.       Ft/sec


f.        Nt m/sec

      5.  Which of the following is a vector value?


a.       The temperature of an ice cube sliding north.


b.      The number of guests in the east wing of the house.


c.       The frequency of a sound wave moving south.


d.      The weight of your book on your desk, caused by gravity.


e.       The volume of a tank truck of milk moving east.
      6.  Which of the following is a scalar value?


a.       5 m/sec South


b.      meter


c.       Newtons


d.      5 pounds

  

7.  Which of the following is not a scalar quantity?


a.       density


b.      volume


c.       velocity


d.      mass

  

8.  When using a vector to represent a force, the length of the vector tells us,


a.       magnitude


b.      direction


c.       magnitude and direction

d.      force

  

9. A single force that results from a combination of several forces is called a(n),


a.       component


b.      vector


c.       equilibrant


d.      resultant

  

10. When two forces act on an object in the same direction, the resultant force is equal to,


a.       the difference between the forces


b.      the sum of the forces


c.       the product of the forces


d.      the ratio of the forces

 

11. When two forces, A and B, act on an object at an acute angle, the resultant force,


a.       acts in the direction of A


b.      acts in the direction of B


c.       acts opposite to A



d.      lies between A and B
12. The resultant of 3 Nt acting south and 6 Nt acting west on the same point is,


a.       6.7 Nt S 26.6º W


b.   45 Nt S 26.6º W


c.       6.7 Nt S 63.4º W


d.    6.7 Nt S 63.4º E
13. The resultant of two forces is a minimum when the angle between them is,



a.       0º


b.      90º


c.       120º


d.      180º
14. A single force acts on a point.  The process of separating the force into two equivalent forces is called,


a.       composition


b.      the resultant force vector


c.       the equilibrant force vector


d.      resolution
15.  The calculated weight on the surface of the earth of a body having a mass of 1 kg is,


a.       9.8 Nt


b.      980 dynes


c.       1 slug


d.      980 Nt
  

      16. The weight of a man standing on a tightly stretched rope places a tension on the rope of an amount, 


a. less than the weight


b. greater than the weight


c. equal to the weight


d. independent of the weight

