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1. A block of mass 15.5 kg is sliding along a frictionless floor with a speed of
25.5 m/s. |f slides up a frictionless ramp (which makes an angle of 35.0° with the
horizontal) until it stops (momentarily).

a. While the block is sliding up the ramp, what are the forces acting on the

block? ,
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'b. On the figure above and to the right draw a free body diagram while the block
is sliding up the ramp. 55

c. Write out Newton's 2nd Law for the block in both directions while it is sliding
up the ramp.
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d. Find the magnitude of the acceleration of the block while it is on the ramp.
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e. Using forces and kinematics, find the maximum height the block reaches
before it starts to slide down again.
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2. A block of mass 15.5 kg is sliding along a frictionless floor with a speed of
25.5 m/s. It slides up a frictionless ramp {which makes an angle of 35.0° with the
horizontal) until it stops (momentarily).

a. While the block is sliding on the floor, what non-zero form(s) of energy are
involved?

k<t enery ] g
b. While the block is sliding on the ramp, what non-zero form(s) of energy are

involved?
(<E) Fo?%h](x\af ‘F?\~?W}7 opkt ‘(é)(grau:\)(? é

¢. Using Conservation of Energy, find the maximum height the block reaches
before it starts to slide down again.
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D . Briefly compare and discuss your final answers from Problems 1 and 2.
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3. Block A (mass Ma) is sliding across the rough surface on the top of block B
(mass Mg) (with the coefficient of kinetic friction between block A and top of block
B ux). Block B is sliding on a frictionless surface. Block B is being pushed with a
force F. ,
a. Draw free body diagrams of the blocks on the figure up and to the right. ('f‘

b. Write out Newton's 2nd Law for both blocks in both directions. Be sure to {abel
the parameters as A or B when they are different. (Hint: the accelerations of the
two blocks are not the same.)
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Given Ma=5.50 kg, Ms=7.50 kg, F=55.0 N, and px =0.350
¢. Find the magnitudes of the normal forces on blocks A and B.

FZ‘,‘A — (‘S.‘,’S'(f))ﬁ - f“/wéiv 6
P k= ( ”9:5‘0%':}190Jj = |28
d. Find the magnitude of the frictional force between blocks A and B.
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e. Find the magnitudes of the accelerations of the blocks.
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1. A block of mass 17.5 kg is sliding along a frictionless floor with a speed of 20.5 m/s. It
slides up a frictionless ramp (which makes an angle of 35.0° with the horizontal) until it
stops (momentarily).

a. While the block is sliding up the ramp, what are the forces acting on the block?
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b. On the figure above and to the right draw a free body diagram while the block is sliding
up the ramp.
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c. Write out Newton's 2nd Law for the block in both directions while it is sliding up the
ramp.
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d. Find the magnitude of the acceleration of the block while it is on the ramp.
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e. Using forces and kinematics, find the maximum height the biock reaches before it
starts to slide down again.
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2. A block of mass 17.5 kg is sliding along a frictionless floor with a speed of 20.5 m/s. It
slides up a frictionless ramp (which makes an angle of 35.0° with the horizontal) until it
stops (momentarily).

a. While the block is sliding on the floor, what non-zero form(s) of energy are involved?
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b. While the block is sliding on the ramp, what non-zero form(s) of energy are involved?
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c¢. Using Conservation of Energy, find the maximum height the block reaches before it
starts to slide down again.
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d. Briefly compare and discuss your final answers from Problems 1 and 2.
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3. Block A (mass Ma) is sliding across the rough surface on the top of block B {mass
Ms) (with the coefficient of kinetic friction between block A and top of block B ). Block
B is sliding on a frictionless surface. Block B is being pushed with a force F.
a. Draw free body diagrams of the blocks on the figure up and to the right.

b. Write out Newton's 2nd Law for both blocks in both directions. Be sure to label the
parameters as A or B when they are different. (Hint: the accelerations of the two blocks

are not the same.)
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Given Ma=6.50 kg, Me=8.50 kg, F=65.0 N, and px =0.250
¢. Find the magnitudes of the normal forces on blocks A and B.
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d. Find the magnitude of the frictional force between blocks A and B.
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e. Find the magnitudes of the accelerations of the blocks.
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