Newton’s Three Laws Problem Set

First Law

1. A rightward force is applied to a 6-kg object to move it across a rough horizontal surface at constant velocity.  The object encounters 15 N of frictional force.  

a. What is the normal force?  

b. What is the applied force?

2. A 50-kg parachutist descends towards the Earth at constant speed.  What is the force of air resistance acting on her?

3. A 5-kg book is at rest on a table.  A child presses down on the book with a force of 25 N.  What is the normal force supplied by the table when this force is applied? 

4. A sled (mass = 20 kg) is dragged at an angle of 60° along the ground at constant speed.  The frictional force acting on the sled is 40 N.  

a. What is the x-component of tension?

b. What is the y-component of tension?

c. What is the normal force?

5. A rope is used to drag a box across the floor at a constant velocity.  The tension in the rope is 400 N and the rope makes an angle of 30( with the horizontal.  The frictional force acting on the box is 20% of the normal force.  

a. What is the x-component of tension?

b. What is the y-component of tension?

c. What is the frictional force?

d. What is the normal force?

e. What is the mass of the box?

Second Law

6. Ernesto applies a 35 N rightward force to a 4.5-kg cart to accelerate it across a horizontal surface at a rate of 1.2 m/s2. Determine the frictional force acting upon the cart.
7. A speedboat has a mass of 500 kg and accelerates at 3 m/s2.  If the frictional force acting on the boat is 200 N, what is the force supplied by its engine?

8. A rope is used to accelerate a 5-kg bucket upward.  If the tension in the rope is 72 N, what is the acceleration?

9. A rope is used to lower a 3-kg bucket with an acceleration of 6.2 m/s2 downward.  What is the tension in the rope?   

10. A 20-kg lawnmower is pushed with a force of 90 N at an angle of 30( below the horizontal.  The friction acting on the lawnmower is 25% of the normal force.  

a. What is the x-component of the applied force?

b. What is the y-component of the applied force?

c. What is the normal force?

d. What is the frictional force?

e. What is the acceleration of the lawnmower?

Third Law

11. Nancy and Tonya collide on the ice.  Nancy has a mass of 50 kg and Tonya has a mass of 75 kg.  During the collision Nancy accelerates at 3 m/s2 west.  The collision lasts for 2 seconds.  What acceleration did Tonya experience? 
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An 80 kg man and a 60 kg woman use an elastic rope while engaged in a tug-of-war on an icy frictionless surface. If the acceleration of the woman is 4.0 m/s2 to the left, determine the acceleration of the man.

