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1. A speedboat has a mass of 5.0 x 102 kg.  It starts from rest and travels 2.0 x 102 m in 3.0 seconds.  (a) The boat undergoes uniform acceleration during the 3.0 seconds.  (a) What is the acceleration of the boat? (b) What is the net force acting on the boat? (44.4 m/s2 22,200 N)
2. A ball, initially at rest, acquires a speed of 12 m/s when a net force is applied for a distance of 0.50 m.  (a) What is the acceleration of the ball, assuming it is constant?  If the ball has a mass of 3.0 kg, what is the net force applied? (144 m/s2, 432 N)
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3. A student has a mass of 68 kg.  (a) What is the student’s weight? If the student stands on a level floor, (b) what is the upward force that the floor exerts on the student? (666.4 N, 666.4 N)
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4. [image: image9.jpg]


A stone suspended from a string weighs 5.4 N, and accelerates upward at a rate of 3.0 m/s2.  (a) What is the mass of the stone?  (b) What is the net force on the stone?  (c) What force of tension (see image to the right) must be applied to the string to make it accelerate upward at 3.0 m/s2? (0.551 kg, 1.65 N up, 7.05 N up)
5. An elevator accelerates upward at 1.5 m/s2.  If the elevator has a mass of 200 kg, (a) what is the weight of the elevator? (b) What is the net force on the elevator?  (c) What is the tension in the supporting cable (see image to the left)? (d) If the elevator accelerates downward at 1.5 m/s2, what is the tension in the supporting cable? (e) What is the tension in the cable if the elevator moves with constant speed?  (1960 N down, 300 N up, 2260 N up, 300 N down, 1660 N up, 1960 N up)
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6. For each of the following, complete the free-body diagram by drawing and labeling all of the forces acting on EACH mass.

(a) A box being pushed by a horizontal force F:


(b) A box being pulled by a force F as shown:


(c) A box being pulled up an incline by a rope as shown:


(d) A box being suspended from the ceiling by two ropes as shown:


(e)
Two boxes, m1 and m2, pushed by force F:


(f) Two boxes, m1 and m2, suspended as shown:


(g)
Two boxes, m1 and m2, connected by a string over a pulley:


(h)
A box being pushed up a wall by force F as shown:






7.
A box, m = 15 kg, is suspended from two cables as shown, where ( is 42( and ( = 58(.  Solve for T1 and T2, the tensions in the cables (hint: since the box is in equilibrium, the forces must cancel.  (T1 = 79.1 N, T2 = 110.9 N)

8.
Two boxes, m1 = 10 kg, and m2 = 5 kg, are connected by a lightweight string over a pulley as shown.  Neither box is moving.  

(a) Draw the free-body diagram of m1.  
(b) Draw the free-body diagram of m2.

(c) What is the tension in the string? (49 N)
(d) What is the force of friction between the m1 and the table? (49 N)
9. A ball of mass m = 5 kg is resting between two ramps as shown.  What are the forces that Ramp 1 and Ramp 2 exert on the ball?


10.
A box, m = 15 kg, is dragged across the floor by a force F = 75 N as shown.  The force of friction is 30 N.  

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

(b) What is the weight of the box? (147 N)
(c) What is the net force acting on the box?  (45 N)
(d) What is the acceleration of the box? (3 m/s2)
(e) What is the magnitude of the normal force? (147 N)

11.
A box, m = 10 kg, is dragged across the floor by a force F = 100 N at an angle ( = 36.9(, as shown.  The force of friction is 25 N.  

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

(b) What is the normal force (hint: if the box is not accelerating vertically, then the vertically acting forces must add up to zero)? (38 N)
(c) What is the net force acting on the box? (55 N)
(d) What is the acceleration of the box? (5.5 m/s2)

12.  
My darling dog Ruby is sitting in an elevator (combined mass of Ruby and elevator is 75 kg) suspended from a single cable.  

(a) Draw the free-body diagram of the elevator with Ruby in it. 

(b) What is the tension in the cable when the elevator is at rest? (735 N)
(c) What is the tension in the cable when the elevator is moving with constant velocity? (735 N)
(d) If the tension in the cable is 500 N, what is the acceleration of the elevator? (3.13 m/s2, down)
(e) If the net force on the elevator and Ruby is 150 N up, what is the tension in the cable? (885 N, up)


13.
A lawnmower (mass = 22 kg) is pushed at constant velocity by a force of 175 N at an angle of 60(, as shown.  (a) Draw the free-body diagram for the mower. (b) What is the normal force?  (367 N)   (c) What is the net force acting on the mower? (0 N) (d) What is the friction force acting on the mower? (87.5 N) (e) What is the coefficient of kinetic friction? 

14.
A brick has a mass of 1.2 kg.  A horizontal force of 5.4 N is needed to move the brick along the floor at a constant velocity of 12 m/s.   (a) Draw the free-body diagram for the brick.  (b) What is the coefficient of kinetic friction between the brick and the floor? (0.46)  (c) If the pulling force disappeared, what would be the acceleration of the block?  (4.5 m/s2)  (d) How long does it take for the brick to stop?  (2.67 sec)

15.
A 94 kg crate is being pushed across a level floor by a force of 325 N at an angle of 25( above the horizontal, ash shown.  The coefficient of kinetic friction between the crate and the floor is 0.25.  (a) Draw the free-body diagram.  (b) What is the magnitude of the force of the floor pushing up on the crate?  (1059 N)  (c) What is the force of friction acting on the crate? (265 N)  (d) What is the net force acting on the crate? (29.6 N) (e) What is the acceleration of the crate? (0.318 m/s2)


16.
A box (m = 35 kg) is pulled across a floor by a force of 225 N at an angle of 25(, as shown.  The coefficient of kinetic friction is 0.12.  (a) Draw the free-body diagram.  (b) What is the weight of the box?  (343 N)  (c) What is the normal force acting on the box? (248 N)  (d) What is the frictional force acting on the box? (30 N)  (e) What is the net force on the box? (174 N)  (f) What is the acceleration of the box?  (4.97 m/s2)




17. A book remains at rest on an inclined plane having an inclination of 25°.  If the book has a mass of 7.0 kg, (a) sketch the free-body diagram for the book.  (b) What is the static frictional force that is exerted on the book? (29 N)  (c) What is the normal force exerted on the book? (62.2 N) The angle of inclination is increased to 35°, and the just starts to move.  (d) What is the coefficient of static friction between the book and the inclined plane? (0.70)

18. A block (m = 5 kg) is given an initial velocity of 5.0 m/s up a frictionless 20° inclined plane.  (a) Draw the free-body diagram for the block.  (b) What is the net force acting on the block? (16.8 N) (c) What is the acceleration of the block? (3.35 m/s2)  (d) How far up the incline does the block slide before coming to rest? (3.73 m)
19. A 2.5-kg block slides down a 25( inclined plane with constant acceleration.  The block starts from rest at the top.  At the bottom, its velocity reaches 0.65 m/s.  The length of the plane is 1.6 m.  

(a) What is the acceleration of the block? (0.132 m/s2) 

(b) What is the net force on the block? (0.33 N)
(c) What is the force of kinetic friction acting on the block? (10.0 N)
(d) What is the coefficient of friction between the plane and block? (0.45) 
(e)
Does the result of (a) or (b) depend on the mass of the block? (no, yes)


20. A block (m = 12 kg) is pushed up a frictionless incline (( = 40() by a horizontal force F, such that the block moves with constant velocity.  (a) What is F? (98.7 N)  (b) What is the magnitude of the normal force (force exerted by incline on block)? (154 N)

(e) A box being pushed by a horizontal force F:


(f) A box being pulled by a force F as shown:


(g) A box being pulled up an incline by a rope as shown:


(h) A box being suspended from the ceiling by two ropes as shown:


(e)
Two boxes, m1 and m2, pushed by force F:


(g) Two boxes, m1 and m2, suspended as shown:


(g)
Two boxes, m1 and m2, connected by a string over a pulley:


(h)
A box being pushed up a wall by force F as shown:


Newton’s Laws Homework 





Weight:    W = mg            			Newton’s Second Law of Motion: ( F = ma	


Kinematics Equations:    (x = vit + ½ at2           (x = vft - ½ at2	vf = vi + at             vf2 = vi2 + 2a(x            (x = ½ (vi + vf)t
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For Objects in Equilibrium, (Fx = 0 and (Fy =0 (There’s also another condition, (( = 0, that we’ll discuss in January).
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For each of the following, complete the free-body diagram by drawing and labeling all of the forces acting on EACH mass.
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