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217 Level/suspended blocks without friction

Two blocks are connected by a string, which runs over a
massless pulley. One block, with mass 3.0 kg is suspended
and the other block, with mass 7.0kg can move along a
frictionless horizontal surface. The string connected to
the block on the surface runs horizontally. (1312024)

a) Draw a free body diagram for the boz on the surface.
b) Write Newton’s Second Law in component form for
the box on the surface, i.e. write
Fogt g =XF = (17)
Frety =XF,=.- (18)
Insert as much information as possible about the components of acceleration at this
stage. The resulting equations will generate much of the algebra that follows.
¢) List all the components of all the forces for the box on the surface.

~d) Use Egs. (21) and (22) and the components to obtain an equation relating the tension
. in the rope and the acceleration of the box. Can you solve this for acceleration at this
stage?

e} Repeat parts a) to d) for the suspended crate. Be careful about the acceleration!

- £} Combine the equations for the two objects to obtain the acceleration and the tension in

the rope.
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