Physics 11

Practice Problems:  Forces

0.  A 1100kg car comes to a sliding stop at a traffic light.  The coefficient of sliding friction of rubber on asphalt is 0.40.
a. Calculate the acceleration of the car.

b. If the rubber-tire mark on the pavement was measured to be 15m, then how fast was the car going before it began to skid?  (A common vehicle crime-scene investigator calculation)

1. A 3750kg loaded elevator is being pulled up to the third floor at a constant rate.  Calculate the net force on the elevator.

2. A submarine accelerates up through the water on its ascent to the surface.  The submarine has a mass of 142000 tons and experiences a buoyant force of 1.42x109N.  Calculate its acceleration.  Assume there is no resistance to the movement of the submarine as a result of friction with the water.

3. Sammy Antigrav is a strange fellow.  He is allergic to gravity.  The strongest gravitational field strength which he is able to survive is only 1/10 g.  He loves the earthly television broadcasts and so wishes to live near earth.  If he is to enjoy life near earth he must place his space ship in orbit at a distance from earth that is conducive to his survival.  How close to earth can Sammy come?

4.   An engineer that built the Lion’s Gate Bridge calculated that the two main stanchions from which the suspensions are held must withstand the equivalent of 300 cars each having mass of an average 1400kg and the weight of the bridge deck and surrounding support posts which was estimated to have a mass of 140000 tons.  The spring constant for compressing steel is 5.00x108 N/m.  

a. How much would you expect each bridge stanchion to compress?

b. If one bridge stanchion was compressed more than the other, what would this imply about the bridge? 

5.   A physics student stretches an elastic band 20cm and applies a force of 11N in doing so.  What is the spring constant of the elastic band?

6.   What average force is required to stop a 1000kg car in 6.0s if it is travelling at 90km/h?

7.   What is the weight of a 70kg astronaut

a. on earth?

b. On the moon (g=1.6m/s2)?

c. On venus (g=8.7m/s2)?

d. In outer space travelling at constant velocity?

8.   What average force is needed to accelerate a 6.50g bullet from rest to 500.0m/s over a distance of 0.700m along the barrel of a rifle?

9.   A 0.10g spider is descending on a strand which supports it with a force of 5.6x10-4 N.  What is the acceleration of the spider?  Ignore air resistance.

10.   A person has a reasonable chance of surviving a car crash if the deceleration is no more than 30 “g’s.” (= 30 x 9.81 m/s2)
a. Calculate the force on a 70kg person accelerating at this rate.

b. What distance is travelled if brought to rest at this rate from 80km/h?

11.   A 0.145kg baseball travelling 35.0m/s strikes the catcher’s mitt which, in bringing the ball to rest, recoils backward 11.0cm.  What was the average force applied by the ball on the glove?
12.   What is the average force exerted by a shotputter on a 7.0kg shot if the shot is moved through a distance of 2.9m and is released with a speed of 13m/s?

13.   An elevator (mass 4250 kg) is to be designed so that the maximum acceleration is 0.0500g (= 0.0500 x 9.81 m/s2 = 0.491 m/s2).  What are the maximum (going up) and minimum (going down) forces the motor should exert on the supporting cable?

14.   An exceptional standing jump would raise a person 0.80m off the ground.  To do this, what force must a 70kg person exert against the ground?  
15.   Calculate the force of gravity between two bowling balls each of which has a mass of 8.0kg, when they are 0.50m apart (centre to centre.)

16.   Calculate the force of gravity on a spacecraft 12800km above the earth’s surface if its mass is 700.0 kg.

17. Calculate the acceleration due to gravity on the moon.  The moon’s radius is about 1.74x106m and its mass is 7.35x1022kg.

18.   The ice planet Hoth has a mass of 2.2 times that of earth, but the same radius.  What is g near its surface?

19.   The Death Star, which is actually a planet has a radius 20.0 times that of earth and a mass 100 times that of earth.  What is g near the surface?  So why did Darth Vader fall so fast from the platform when he lost his battle with Luke?  Star Wars must be science fiction!

20.   What is the distance from the earth’s centre to a point outside the earth where the gravitational acceleration due to the earth is 1/25 of its value at the earth’s surface?

21.   A force of 280 N is required to start a 24.0kg box moving across a concrete floor.  What is the coefficient of static friction between the box and the floor?

22.   If the coefficient of kinetic friction between a 25kg crate and the floor is 0.45, how much force is required to move the crate at a steady speed across the floor?  How much force if the surface is frictionless?

23.   A box is given a push so that it slides across the floor.  How far will it go, given that the coefficient of kinetic friction is 0.30 and the push imparts and initial speed of 3.0m/s?

