CT-01.  Answer now please.

In the SI (metric) system, the unit of force is the ..

A) galileo

B) joule

C) newton

D) eiffel

E) none of these
Answer: the newton!   1 N = 1 kg*m/s^2.  

Isaac Newton is so famous, they also named a cookie after him.
CT5-1. 

An object is being lowered on a cord at a constant speed.  

How does the tension T in the cord compare to the weight mg of the object?

[image: image1]A:  T = mg

B: T > mg

C: T < mg

Answer: T = mg 
 Since v = constant, a = 0.  Since a = 0, Fnet  = 0   So the upward force T, must cancel the downward force mg.  

Even though the object is moving, there is not net force.  Force does not cause velocity! Force causes changes in velocity!
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CT5-2.

An object is being lowered on a cord at a speed which is decreasing.   There are two forces on the object, the weight, magnitude mg, and the tension, magnitude T, in the cord.

[image: image13.wmf]Which equation is true:

A:  T = mg

B: T > mg

C: T < mg

HINT: What is the direction of the acceleration?

(The acceleration is upward.)
Answer: T > mg 

If the acceleration is upward, the net force must be upward.  If Fnet  is upward, then the upward force T must be greater than the downward force mg.

CT5-3. 

A car of mass m, traveling at constant speed, rides over the top of a hill.  

[image: image14.wmf]speed v


The magnitude of the normal force N of the road on the car is..

A: greater than the weight of the car, N > mg.

B: equal to the weight, N = mg.

C: less than the weight, N < mg.
Answer: N < mg

Since the car is going over the top of a round hill, its acceleration is downward (its velocity is changing toward downward direction).  Since its acceleration is downward, the net force must be downward.
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CT5-4.

Consider the following two situations:

Situation I: A car on Earth rides over the top of a round hill, with radius of curvature = 100 m,  at constant speed v = 35 mph.

Situation II: A monorail car in intergalactic space (no gravity) moves along a round monorail, with radius of curvature = 100 m,  at constant speed v = 35 mph.

Which car experiences larger acceleration?

A: Earth car

B: Space car

C: Both cars have the same acceleration.

[image: image15.wmf]Answer: Both cars have the same acceleration.  Acceleration is the rate of change of velocity: a = dv/dt.  Both cars have a velocity vector which is changing in the same way. (Since this is circular motion with constant speed, the direction of the acceleration is toward the center of the circle and the magnitude is a = v2/R.)

Although the forces involved in the two cases are different, the net force in each case is the same.
CT5-5. 

Consider a person standing in an elevator that is moving upward at constant speed.  The magnitude of the upward normal force, N, exerted by the elevator floor on the person's feet is 

A: larger than

B: the same as 

C: smaller than

the magnitude of the downward weight, W, of the person.
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Answer: the same as..   Since v = const, a = 0.  Since a  = 0, Fnet = 0.  Since Fnet  = 0, the upward force N must cancel the downward force mg.

Newton rules!  Aristotle is bogus!  Just because you are moving upward does not mean there is an upward net force.
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CT5-6.

Skinny and Fatty are having a tug-of-war.  So far, no one is winning.  
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Q1: What is the direction of the force of friction on Skinny's feet 
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A: Right
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B: Left
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Q2: How large is the force of friction on Skinny's feet 
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 compared to the force of friction 
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on Fatty's feet?

A: 
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B: 
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C: 
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Answer to Q1: The direction of the force of friction on Skinny’s feet is to the left.

(The direction of the force from Skinny feet on the floor is to the right.)

Answer to Q2:  The forces are equal in magnitude. The free-body diagrams for Skinny and Fatty:
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CT5-7. 

An Atwood's machine is a pulley with two masses connected by a string as shown.  The mass of object A, mA , is twice the mass of object B, mB.    The tension T in the string on the left, above mass A, is...
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A:  T = mA g

B: 
T = mB g

C: Neither of these.

[image: image21.wmf]speed v

Answer: Neither.  Since the heavier mass A accelerates downward there must be a net force acting on it.  In order for there to be a net force downward on A, we must have mAg > T.  By similar reasoning with B, we must have T > mBg.  The tensions are the same on both sides of the pulley by Newton's third law (assuming that the string is massless).
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