Balanced Force Model Worksheet 3:
Quantitative Force Analysis & Vector Components

1. Determine the tension in each cable below. Draw a force diagram for the system before solving the problem.
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 Case A - ball suspended on one cable Case B - ball suspended by two cables
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2. Determine tension in each cable.
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  3. Find the horizontal and vertical components of the tension in the fishing line. Show your work.
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 4. A suspension bridge cable is connected to its anchor at a 20˚ angle. Draw a force diagram for the anchor, and then find the vertical and horizontal component forces on the anchor by the cable.
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5. A rock sits on a hill. Draw a force diagram for the rock that allows you to determine how much of the rock’s weight is parallel to the hill, (that would tend to make it slide down the hill) and how much of the rock’s weight is perpendicular to the hill (that tends to hold the rock in contact with the hill.)
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 6. A 2000 kg elephant stands on a ramp. Draw a force diagram to determine the components of the elephant’s weight parallel and perpendicular to the ramp.
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7. Tarzan prepares to swing and much to his dismay, gets his loincloth stuck on a branch. He's left hanging with the vine pulling upward at a 40 degree angle and his loincloth pulling him horizontally to the right. 
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a. Draw a force diagram for Tarzan. Be sure to break angled forces into components and indicate which forces are equal with equality marks.

 

 

 

b. Write an equation for the vertical forces on Tarzan. (Look at your equality marks.) 
c. Write an equation for the horizontal forces on Tarzan. (Look at your equality marks.)
d. Tarzan's mass is 75 kg. Calculate his weight.

 

e. Use the appropriate equation for the forces on Tarzan to determine the tension in the vine.

f. Determine the tension in his loincloth.
 

8. A 90 kg skier takes to the slopes and reaches a constant velocity. 
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a. Draw a force diagram for the skier. (Hint: use a coordinate axis parallel and perpendicular to the hill's surface as in questions 5 and 6 on this worksheet.)

b. Determine the skier's weight.

c. Determine the component of the skier's weight that must be supported by the hill.

 

d. Determine the component of the skier's weight that pulls the skier down the slope.

 

e. How many total N of friction and air resistance act upon the skier? Explain how you know.
9. A man pulls a 50 kg box at constant speed across the floor. He applies a 200 N force at an angle of 30°.

Force diagram for the box:
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a. Write an equation for all the forces and components of force on the box in the vertical direction.

b. Calculate the size of the normal force on the box.

 
c. Write an equation for all the forces and components of force on the box in the horizontal direction.
d. Calculate the size of the frictional force opposing the motion of the box.

 

 10. Determine the weight of the tram if it travels at a constant velocity. The cable at left exerts a 30,000 N force. (The tram is attached to the cable so the tension in the left cable is not necessarily equal to the tension in the right cable.)
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11. In the space to the right, draw the force diagram for a bear climbing a hill at constant speed.


 

 

 

a. Write the equation that describes the forces that act parallel to the ramp.

b. Write the equation that describes the forces that act perpendicular to the ramp.

c. If the mass of the bear is 400 kg, determine the value of the normal force.

 

 

 
12. A 950 kg car is driven up a hill at constant velocity of 7 m/s, where 1200 N of friction and drag oppose its motion. 
[image: image10.png]constant velodity

—

220





a. Draw a force diagram for the car.

 

 

b. What is the weight of the car?

 

c. Calculate the normal force on the car. Show your work.

 

 

d. Calculate the force on the car that allows it to go up the hill. Show your work.

A real suspension bridge anchor
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