Recitation on Chapter 6: Force and Motion

 A. Frictional Force
Q1. A 5.0 kg block is moving with constant velocity down a rough incline plane. The coefficients of static and kinetic friction between the block and the incline are 0.25 and 0.20, respectively. What is the inclination angle of the incline plane? 
(Hint: Think of constant velocity. Do you use fs or fk?)
A) 11° 

B) 14° 

C) 45° 

D) 30° 

E) 5.0°

Q2. A 2.0 kg block is released from rest from the top of a ramp (point A) as shown in Fig 8. The coefficient of kinetic friction between the block and the inclined surface is 0.20. The speed by which the block hits the bottom (point B) is:
(Hint: To use the equation of motion, you need to find the acceleration)

A) 6.6 m/s 

B) 11 m/s 

C) 0.0 m/s 

D) 2.0 m/s 

E) 13 m/s

[image: image1.emf]
Q3. A block of mass 3.0 kg is pushed against a rough wall (coefficient of kinetic friction is 0.20) by a force P = 30 N that makes an angle of 50° with the horizontal as shown in Figure 9. Assuming the block is sliding down, find the magnitude of its acceleration.
(Hint: What is the direction of the force of friction? What is FN?)

A) 0.85 m/s2 

B) 9.8 m/s2 

C) 1.8 m/s2 

D) 0.17 m/s2 

E) 2.1 m/s2
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Q4. A box of mass 40.0 kg is pushed across a rough flat floor at the constant speed of 1.50 m/s. When the force is removed, the box slides a further distance of 1.20 m before coming to rest. Calculate the friction force acting on the box when it slides. 
(Hint: In this problem the only force acting on the box is fk= m a. Can you find a from the equations of motion?)
A) 37.5 N 

B) 60.0 N

Q5. A 10.0 kg box is pushed up an incline (θ = 30.0°) by a horizontal force of 298 N. The box then moves at a constant velocity as shown in Fig. 7. What is the frictional force on the box? 
(Hint: you have three forces along the incline: fk, one component of the force of gravity on the box and one component of the force F. Can you guess their direction?)

A) 209 N 

B) 149 N 

C) 49.0 N 

D) 0.00 N 

E) 258 N
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B. Uniform Circular Motion
Q6. A 500 kg car moves in a vertical roller coaster of radius 10.0 m at a constant speed of 18.0 m/s (see Fig. 2). The magnitude of the force exerted by the track on the car at the bottom of the circle is:
(Hint: What is the direction of the centripetal force, Normal force)

A) 2.11 x 104 N 
B) 6.80 x 104 N 
C) 1.13 x 104 N 
D) 3.47 x 104 N 
E) 5.19 x 104 N
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Q7. A car rounds a flat curved road (radius = 92 m) at a speed of 26 m/s and is on the verge of sliding at this speed. What is the coefficient of static friction between the tires of the car and the road? 

A) 0.75 

B) 0.25 

C) 0.15 

D) 0.80 

E) 0.10

Q8. A block is 3.0 m up above the ground and is in contact with the inner side of a rotating cylinder of 2.0 m radius as shown in Figure 8. If the coefficient of static friction between the block and the cylinder is 0.50, what is the minimum speed the cylinder must have in order for the block not to fall down?
(Hint: See example in the textbook)
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A) 6.3m/s

B) 2.4m/s

C) 3.4m/s

D) 4.0m/s

E) None of the others

Q9. A 0.10 kg stone is tied to the end of a 1.0-m long rope. The stone is moved in a circle in the vertical plane. What is the tension in the rope when the stone is at its lowest position and has a speed of 5.0 m/s? 
(Hint: What if the stone is at the top position? What is the circle is in a horizontal plane?)

A) 3.5 N 

B) 0.98 N 

C) 0 N 

D) 0.49 N 

E) 1.5 N

Q10 A roller-coaster car has a mass of 500 kg when fully loaded with passengers. The car passes over a hill of radius 15 m. At the top of the hill, the car has a speed of 8 m/s. What is the force of the track on the car at the top of the hill? 
(Hint: What is the direction of the centripetal force?)
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A1 2800 N up 

A2 7000 N down 

A3 7000 N up 

A4 2800 N down 

A5 0 N
Q11. A 0.20-kg stone is attached to a string and whirled in a circle of radius r = 0.60 m on a horizontal frictionless surface as shown in Fig. 7. If the stone makes 150 revolutions per minute, the tension (T) in the string is:
(Hint: From the period we need to find the speed?)
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A) 30 N

B) 0.20 N

C) 0.90 N

D) 1.96 N

E) 0.03 N
