Newton’s Laws

2. You push a 12.3 kg shopping cart with a force of 10.1 N.  (a) What is the acceleration of the cart?  (b) If the cart starts from rest, how far does it move in 2.50 seconds?

3. What net force must act on a 540 kg golf cart to give it an acceleration of 2.5 m/s2 ?
4. The net force acting on a backpack is 23 N.  If the acceleration of the backpack is 3.8 m/s2  what is its mass?

5. A 1800 kg truck pulls a 620 kg trailer away from a stoplight with an acceleration of 1.16 m/s2 . What is the net force acting on the trailer?    On the truck?

6. Responding to an alarm a 782 N firefighter slides down a pole to the ground floor 3.3 m below.  The firefighter starts at rest and lands with a speed of 4.2 m/s.  Find the average force exerted on the firefighter by the pole.

7. (This looks hard because there are no numbers!)  When two people push in the same direction on an object of mass m, they cause an acceleration of magnitude a1.  When the same people push on the object in opposite directions, the acceleration of the object has the magnitude a2.  Determine the magnitude of the force exerted by each of the two people in terms of m,a1, and a2.

8. A girl slides down a rope.  As she slides faster and faster, she tightens her grip, increasing the force exerted on her by the rope.  What happens when this force is equal in magnitude to her weight?  Explain.
9. A person has a mass of 80 kilograms.  What is that person’s weight (in Newtons?)

10. A person pulls a cart by applying a 10.0 N force at an angle of 30 degrees above the horizontal.  Assuming there is no friction, calculate the acceleration of the cart, assuming the cart has a weight of 35 N.

11. A person whose mass is 75 kilograms is standing on a scale calibrated in Newtons.  What will the scale read if he is at rest?

12. Now assume the person is in an elevator which is accelerating up at 2.0 m/s2 .  What will the scale read?

13. Now assume the elevator is accelerating down at 3 m/s2 .  What will the scale read?

14. Now assume the elevator is moving up at a constant speed of 2 m/s.  What will the scale read?

15. Now assume the elevator is moving down at a constant speed of 3 m/s.  What will the scale read?
16 A boy of mass 75 kilograms is in an elevator of mass 580 kilograms.  The elevator is supported by a cable which runs up to a motor.  What force must the cable supply in order to accelerate the elevator and its occupant upward at 2.5 m/s2 ?

17 A 15 N force acts toward the right 30 degrees above the horizontal on an 8 kg mass.  A frictional force of 6.0 N also acts on the mass.  Find the magnitude of the acceleration of the mass.

Answers:

2.  (A) 0.821 m/s2  (B) 2.57 m

3. 1350 N

4. 6.05 kg

5. Trailer = 719 N  Truck = 2088 N

6. 569 N

7. F1 = m(a1+a2)/2    F2 = m(a1-a2)/2

8. She continues at constant velocity

9. 785 N

10. 2.4 m/s2
11. 736 N

12. 886 N

13. 511 N

14. 736 N

15. 736 N

16. 8063 N 

17. 0.87 m/s2 .
