PHYSICS 112

EXAM REVIEW

2017
Newton’s laws

1) State Newton’s three laws of motion. What is the equation for Newton’s second law?
2) Draw a free body diagram for a typical situation where the NORMAL Force is equal to the weight.

3) Draw 3 free body diagrams of situations where the NORMAL Force is not equal to the weight.

4) A) Define mass and give the units. 

B) Define weight and give the units.

5) a) Find the weight of a 4.0 kg mass on the Earth.  (39.2 N)  

b) Find the acceleration due to gravity on the moon given that the above 4.0 kg object weighs 6.6 N on the moon.
(1.65 N/kg)

6) What is the acceleration of a 68.0 kg crate that is pushed across the floor by a 425 N force if the coefficient of friction is 0.500?  (1.35 N/kg)

7) In #6 what force would be required to push it at a constant velocity?(333.54 N)

8) An Atwood machine has a 4.0 kg and a 5.0 kg mass hanging over a pulley by a lightweight cord. Find the acceleration of the masses and the tension in the rope.
9) An inclined plane makes an angle of 240 to the horizontal. A crate weighing 200 N is to be moved up the plane and the coefficient of friction is 0.30. What force is needed to a) move it up at constant speed?
b) accelerate it up at 3.0 m/s2?





( 136 N, 197.3 N )

10) A roller coaster full of people is being pulled at constant speed up a 500 incline. The coefficient of friction between the wheels and the track is 0.150 and the force of friction is opposing the motion is 1800 N. Find:

a) the total mass of the roller coaster and occupants.(1903kg)

b) the force needed to pull it up the plane.         (1.61 x 104 N)
11) A box weighing 540 N is pulled across the floor by means of a rope that makes an angle of 400 to the horizontal. The applied force is 100 N and the box moves across the floor at constant speed. What is the coefficient of friction?

          ( 0.161) 
12) A horizontal force of 85 N is required to pull a sled at constant speed over snow in order to overcome the force of friction. The sled has a mass of 52 kg.  What is the coefficient of friction between the sled and the snow?
( 0.167) 
13) A grocery cart is being pushed with a force of 450 N at an angle of 30.0 degrees to the horizontal.  If the mass of the cart is 42 kg:

a) Calculate the force of friction if the coefficient is 0.60.    (382 N)

b) What is the acceleration of the cart?   (0.18 N/kg)           
14) A 75 kg man is stood on bathroom scales that read in Newtons in an elevator. If the elevator accelerates at 0.66 m/s2 what is the reading on the scale when the elevator:

A) Leaves the ground floor and speeds up upward. (785.25 N)

B) Is travelling at a constant speed during the middle floors. (735.75 N)

C) Slows down upward as it approaches the 10th floor.   (686.25 N)
