Recitation on Chapter 5: Force and Motion

A. Newtons 2nd Law

Q1. 
Only two forces act upon a 5.0 kg box. One of the forces is [image: image1.emf]. If the box moves at a constant velocity of [image: image2.emf], what is the magnitude of the second force? 
(Hint: apply Newtons’s second law in vector form. What does constant velocity mean?)
A) 10. N 

B) 0.0 N 

C) 2.0 N
D) 50. N 

E) 60.N

Q2.
[image: image3.emf]
B. Objects on inclined surfaces
Q3. 

A block of mass 2.0 kg is being pushed by a force parallel to the ground as shown in Figure 8. The block is observed to have an acceleration of 1.0 m/s2 down the incline. Assume the incline is frictionless. Calculate the magnitude of the force. 
(Hint: Write equations of motion along the x-axis and along the y-axis to find the components of F. Take the x-axis along the incline)
[image: image4.emf]
A) 9.0 N 

B) 11 N 

C) 6.5 N 

D) 1.9 N 

E) 14 N
Q4. 

A 4.0 kg block is pushed upward a 30° inclined frictionless plane with a constant horizontal force F (Fig 4). If the block moves with a constant speed find the magnitude of the force F. 
(Hint: What does constant speed mean?)
[image: image5.emf]
A) 23 N 

B) 33 N 

C) 40 N 

D) 0 N 

E) 9.8 N 

Q5

Two blocks of mass m1 = 5.0 kg and m2 = 10. kg are connected by a massless rod and slide on a frictionless 30° incline as shown in Fig 5. The tension in the rod is:

[image: image6.emf]
A) 38 N

B) 62 N

C) 98 N

D) 49 N

E) zero
Q6.

A 3.0-kg block slides on a frictionless 37° incline plane. A vertical force of 15 N is applied to the block (see Fig 4). The acceleration of the block is:

[image: image7.emf]
A) 3.8 m/s2 up the incline

B) 5.9 m/s2 up the incline

C) 2.9 m/s2 down the incline

D) 8.7 m/s2 down the incline

E) 4.4 m/s2 down the incline

C. Objects with a pulley
Q7. 

A 7.0 kg block and a 3.0 kg block are connected by a string as shown in Fig 5. If the pulley is massless and the surface is frictionless, the magnitude of the acceleration of the 3.0 kg block is: 
(Hint: Analyze the forces on objects separately. Tension and acceleration are the same) 

[image: image8.emf]
A) 2.9 m/s2 
B) 3.3 m/s2 
C) 4.9 m/s2 
D) 6.7 m/s2 
E) 9.8 m/s2 

Q8.

A 70 N block A and a 35 N block B are connected by a string, as shown in Fig 3. If the pulley is massless and the surface is frictionless, the magnitude of the acceleration of the 35 N block is:

[image: image9.emf] 
A) 3.3 m/s2

B) 1.5 m/s2

C) 4.9 m/s2

D) 6.7 m/s2

E) 9.8 m/s2
Q9. 

In the system shown in Figure 6, a horizontal force acts on the 8.0-kg object. The horizontal surface is frictionless. What is the magnitude of F if the 5.0-kg object has a downward acceleration of 1.0 m/s2?
(Hint: Treat the two hanging objects as one object of mass 7 Kg, and solve for the force F)
[image: image10.emf]
A) 54 N 

B) 9.6 N 

C) 3.6 N 

D) 84 N 

E) zero

Q10. 

Two blocks of masses m1 = 4.00 kg and m2 = 2.00 kg are connected by a string passing over a massless and frictionless pulley and placed on a frictionless horizontal table as shown in Fig. 3. A force of F = 10.0 N at an angle of 60.0° with the horizontal is applied to m1. The magnitude of acceleration of the system is:
(Hint: You need the x-component of F)

[image: image11.emf]
A) 2.43 m/s2 
B) 9.80 m/s2 
C) 3.27 m/s2 
D) 10.84 m/s2 
E) 1.36 m/s2

Q11.

A constant force F of magnitude 20 N is applied to block A of mass m = 4.0 kg, which pushes block B as shown in Fig. 5. The block slides over a frictionless flat surface with an acceleration of 2.0 m/s2. What is the net force on block B?
(Hint: What are the forces on each block. Use Newtons’s 3rd law?)
[image: image12.emf]
A) 12 N 

B) 20 N 

C) 8.0 N 

D) 28 N 

E) 32 N

B. Objects in Elevators
Q12.

An elevator of mass 480 kg is designed to carry a maximum load of 3000 N. What is the tension in the elevator cable at maximum load when the elevator moves down accelerating at 9.8 m/s2? 
(Hint: vector addition of elevator acceleration and acceleration due to gravity. Direction of motion is important)
A) 0 

B) 4800 N 

C) 9600 N 

D) 2400 N 

E) 1200 N

Q13. 

An elevator cab with a total mass of 2000 kg is pulled upward by a cable. If the elevator accelerates at 2.00 m/s2 upward, find the tension in the cable. 
(Hint: vector addition of elevator acceleration and acceleration due to gravity. Direction of motion is important)
A) 2.36 ×104 N 

B) 3.25 ×104 N 

C) 1.56 ×104 N 

D) 0.00 N 

E) 9.80 N 

Q14. 
A 5.0-kg mass is suspended by a string from the ceiling of an elevator that is moving downward with constant acceleration of 2.8 m/s2. The tension in the string is:
(Hint: Write an equation similar to previous problem)

A) 49 N

B) 35 N
C) 50 N

D) 12 N

E) 63 N

Q15. 

Figure 6 shows the force versus time graph of a force acting on a 5.0 kg object moving in the x-direction along a frictionless one-dimensional track. At t = 0 the object is moving in the negative direction of the x-axis with a speed of 2.0 m/s. What are the speed and direction of the object at t = 7.0 s?
(Hint: a = F/m. Can we find velocity by integration?)
[image: image13.emf]
A) 7.0 m/s in the positive x-direction 

B) 7.0 m/s in the negative x-direction 

C) 43 m/s in the positive x-direction 

D) 43 m/s in the negative x-direction 

E) zero

Q16. 
A 2.3-N weight is suspended by a string from a ceiling and held at an angle θ from the vertical by 4.0-N horizontal force F as shown in Fig 6. The tension in the string is:
(Hint: Find the components of T)

[image: image14.emf]
A) 4.0 N

B) 0.5 N

C) 6.3 N

D) 4.6 N

E) 1.7 N

