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Question 1 (20pts): A particle started moving from rest while being observed by a group of students. 

They found that the particle’s acceleration was not constant, but linearly increasing. Table 1 shows the 

change of its acceleration with time. 

Table 1. 

t (s) 0 1 2 3 4 5 6 7 8 

a (cm/s2) 2 2.6 3.2 3.8 4.4 5 5.6 6.2 6.8 

 

(a) Find the particle’s velocity at t = 2.5 s. 

(b) What was its average speed from t = 4 s to t = 7.5 s? 

(c) Sketch 3 graphs of the particle’s position, velocity, and acceleration as functions of time. 

 

Question 2 (20pts): In a practice session, An stands on a platform of 3.60 m above the ground and throws 

a basketball horizontally toward Khanh, who is running at 3.2 m/s on the way of the ball and trying to 

catch it. At the time An throws the ball, he is 9.6 m away from Khanh. Assume that the air resistance is 

negligible. 

(d) Sketch a figure describing the question. 

(e) Find the initial speed of the basketball so that Khanh can catch it just before it hits the ground. 

(f) What is Khanh's position when he catches the ball? 

 

Question 3 (20pts): A person is rowing on the river with a velocity of 0.4 m/s northeast relative to the 

bank. His friend standing on the ground watches the river flowing at 0.6 m/s east. Find the velocity 

(magnitude and direction) of the rower relative to the river. 

 

Question 4 (20pts): In an experiment of the Atwood’s machine, two objects of masses 6.0 kg and 2.5 kg 

are hung 0.50 m above the floor from the ends of a very light string that is 7.00 m long passing over a 

frictionless pulley. The system starts from rest. 

(a) Draw a free-body diagram for the system. 

(b) In which direction will the system move? What is the acceleration when it starts? 

(c) Find the tension force of the string at that time. 

(d) Find the maximum height reached by the lighter object. 

 

Question 5 (20pts): An inextensible 50-cm string is tied to a 2-liter bucket of water. You hold one end 

of the string and swing it in a vertical circle. 

(a) Find the minimum speed of the bucket that no water is spilt at the highest point of the circle. 

(b) If the bucket has 4 liters of water, how should we change the minimum speed above? 

 

 

- The End   - 


