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Two boys are playing catch on a hill inclined at an angle of θ = 30◦, as depicted in the figure below.

The first boy throws a ball horizontally with an initial speed vB. The second boy, starting from a position

s0 = 20 m, begins to run at a constant speed of vA = 10 m/s. Determine the following:

1. The initial speed of the ball, vB, that will allow the second boy to catch it while running.

2. The distance s at which the second boy will catch the ball.

3. The relative velocity of the ball with respect to the second boy, vB/A, at the moment he catches it.

4. The magnitude and direction of the relative velocity vB/A.
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Two boys are playing catch on a hill inclined at an angle of θ = 45◦, as depicted in the figure below.

The first boy throws a ball horizontally with an initial speed vB. The second boy, starting from a position

s0 = 30 m, begins to run at a constant speed of vA = 15 m/s. Determine the following:

1. The initial speed of the ball, vB, that will allow the second boy to catch it while running.

2. The distance s at which the second boy will catch the ball.

3. The relative velocity of the ball with respect to the second boy, vB/A, at the moment he catches it.

4. The magnitude and direction of the relative velocity vB/A.
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Two boys are playing catch on a hill inclined at an angle of θ = 60◦, as depicted in the figure below.

The first boy throws a ball horizontally with an initial speed vB. The second boy, starting from a position

s0 = 10 m, begins to run at a constant speed of vA = 5 m/s. Determine the following:

1. The initial speed of the ball, vB, that will allow the second boy to catch it while running.

2. The distance s at which the second boy will catch the ball.

3. The relative velocity of the ball with respect to the second boy, vB/A, at the moment he catches it.

4. The magnitude and direction of the relative velocity vB/A.
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Two boys are playing catch on a hill inclined at an angle of θ = 30◦, as depicted in the figure below.

The first boy throws a ball horizontally with an initial speed vB. The second boy, starting from a position

s0 = 40 m, begins to run at a constant speed of vA = 20 m/s. Determine the following:

1. The initial speed of the ball, vB, that will allow the second boy to catch it while running.

2. The distance s at which the second boy will catch the ball.

3. The relative velocity of the ball with respect to the second boy, vB/A, at the moment he catches it.

4. The magnitude and direction of the relative velocity vB/A.
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Two boys are playing catch on a hill inclined at an angle of θ = 45◦, as depicted in the figure below.

The first boy throws a ball horizontally with an initial speed vB. The second boy, starting from a position

s0 = 50 m, begins to run at a constant speed of vA = 25 m/s. Determine the following:

1. The initial speed of the ball, vB, that will allow the second boy to catch it while running.

2. The distance s at which the second boy will catch the ball.

3. The relative velocity of the ball with respect to the second boy, vB/A, at the moment he catches it.

4. The magnitude and direction of the relative velocity vB/A.
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The 2 kg collar is released from rest at A and slides on inclined rod as shown. The coefficient of kinetic

friction is between the collar and the rod is 0.2. The spring of stiffness, k = 30 N/m has an unstretched

length of 2.5 m. Calculate the velocity of collar at position B.
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The 2 kg collar is released from rest at A and slides on inclined rod as shown. The coefficient of kinetic

friction is between the collar and the rod is 0.3. The spring of stiffness, k = 40 N/m has an unstretched

length of 1.5 m. Calculate the velocity of collar at position B.
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The 2 kg collar is released from rest at A and slides on inclined rod as shown. The coefficient of kinetic

friction is between the collar and the rod is 0.25. The spring of stiffness, k = 35 N/m has an unstretched

length of 2 m. Calculate the velocity of collar at position B.
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The 2 kg collar is released from rest at A and slides on inclined rod as shown. The coefficient of kinetic

friction is between the collar and the rod is 0.3. The spring of stiffness, k = 35 N/m has an unstretched

length of 2.5 m. Calculate the velocity of collar at position B.

18 of 21



Dr. Hammam Daraghma Course name: Dynamics

ans.

19 of 21



Dr. Hammam Daraghma Course name: Dynamics

The 2 kg collar is released from rest at A and slides on inclined rod as shown. The coefficient of kinetic

friction is between the collar and the rod is 0.35. The spring of stiffness, k = 40 N/m has an unstretched

length of 3.5 m. Calculate the velocity of collar at position B.
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