The acceleration of a block of mass 
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that is pulled up a frictionless plane inclined at angle with respect to the horizontal by a perfect string that passes over a perfect pulley to a block of mass [image: image2.png]my



that is hanging vertically.
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Visualize the problem and identify special cases

First examine the problem by drawing a picture and visualizing the motion. Apply Newton's 2nd law, [image: image4.png]Y F=mi



, to each body in your mind. Don't worry about which quantities are given. Think about the forces on each body: How are these consistent with the direction of the acceleration for that body? Can you think of any special cases that you can solve quickly now and use to test your understanding later? 

One special case in this problem is if [image: image5.png]


, in which case block 1 would simply fall freely under the acceleration of gravity: [image: image6.png]


.

A) Consider another special case in which the inclined plane is vertical ([image: image7.png]f=m/2



). In this case, for what value of [image: image8.png]my



would the acceleration of the two blocks be equal to zero?

Express your answer in terms of some or all of the variables [image: image9.png]


and [image: image10.png]


.
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B) Which of the four drawings is a correct force diagram for this problem?

Choose a coordinate system for each body

Newton's 2nd law, [image: image12.png]Y F=mi



, is a vector equation. To add or subtract vectors it is often easiest to decompose the vector into components. Whereas a particular set of vector components is only valid in a particular coordinate system, the vector equality holds in any coordinate system, giving you freedom to pick a coordinate system that most simplifies the equations that result from the component equations. 

It's generally best to pick a coordinate system with as many unknowns as possible along the coordinate axes. Vectors that lie along the axes appear in only one of the equations for each component, rather than in two equations with trigonometric prefactors. Note that it is sometimes advantageous to use different coordinate systems for each body in the problem.

In this problem, you should use Cartesian coordinates and your axes should be stationary with respect to the inclined plane.

C) Given the criteria just described, what orientation of the coordinate axes should you use in this problem?

In the answer options, "tilted" means with the x axis oriented parallel to the plane (i.e., at angle [image: image13.png]


to the horizontal), and "level" means with the x axis horizontal.

Top of Form

	
	[image: image14.wmf]
tilted for both block 1 and block 2
[image: image15.wmf]
tilted for block 1 and level for block 2
[image: image16.wmf]
level for block 1 and tilted for block 2
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level for both block 1 and block 2



Bottom of Form

Apply Newton's 2nd law to each body
What is [image: image18.png]Y P



, the sum of the x components of the forces acting on block 2? Take forces acting up the incline to be positive.

Express your answer in terms of some or all of the variables tension [image: image19.png]


, [image: image20.png]


, the magnitude of the acceleration of gravity [image: image21.png]


, and [image: image22.png]


.
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