Physics 12: Newtonian Mechanics Review
1. Complete the chart below.
	Quantity
	Symbol
	Unit 
	Base Units
	Vector/Scalar

	Force
	F
	N
	kgm/s2
	Vector

	Mass
	
	
	
	

	Work
	
	
	
	

	Weight
	
	
	
	

	Spring Constant
	
	
	
	

	Distance
	
	
	
	

	Displacement
	
	
	
	

	Torque
	
	
	
	

	Position
	
	
	
	

	
	
	m/s2
	m/s2
	

	
	
	Ns
	
	

	Time
	
	
	
	

	
	G
	
	
	

	Energy
	
	
	
	

	
	p
	
	
	

	Radius
	
	
	
	

	
	
	m/s
	
	Vector

	
	U
	
	
	

	
	P
	W
	
	


2. A 2.0kg projectile is fired upward at 62m/s @ 78o above –x. 

a. Find the maximum height


b. Find the range of the flight


c. Find the time of flight


d. Find the kinetic energy of the projectile at maximum height

3.  The 19 500kg truck below is carting a 1500kg box. The box is kept in place by friction alone. Determine the force of friction on the box as the truck accelerates at 2.00m/s2.

[image: image1.bmp]
4. The same truck carries the same box with the same acceleration, but this time up a hill angled at 14o. Determine the force of friction.
5. A 340g mass is tied to a 1.2m long string and swung in a horizontal circle. If the mass makes 8.00 complete rotations in 2.00s, find the angle that the string will make with respect to horizontal.
6. Assuming negligible friction, what force, F, must be applied to move the 5.00kg bowling ball from the bottom to the top of the ramp?

7. A boom hinged at P is held stationary as shown in the diagram below.




     cord










Boom


                                                 
       70.0o                                          



        P

The tension in the supporting cord, attached three-quarters of the way along the boom from P, is 1720N. What is the weight of the boom?

8. A uniform beam of mass 190kg rests on supports P and Q, as shown in the diagram below.













          8.0m






             6.0m






P


          Q

What force is exerted by support Q on the beam?


9. The coefficient of friction is 0.400, the angle, θ, has a magnitude of 28.0o and the mass accelerates up the 


wall at 0.900m/s2m, find the magnitude of F. 
10.Consider the collision below.

 
 


m=0.50kg


vI=12m/s



         49o












  v=14m/s


        74o


m=3.0kg


v=15m/s

Find the following:
a. The final velocity of the 0.50kg mass.




b. The impulse on the 0.50kg mass.




c. The impulse on the 3.0kg mass.

11. A 2.00x103kg car is travelling at 12m/s East. The car then turns and ends up travelling at 16m/s North. What is the impulse experienced by the car?
 12. Convert the following to correct MKS units and state what quantity each represents .

a. 36km/h2
b. 46g cm/s
c. ft·lb  (foot-pound)


13.





a) If µ = 0, find a of M, and also find tension, T1.











b) If µ = 0.50, find a of M1 and also find T1.





14. A cannon ball is fired horizontally from the top of a 21m tall cliff. The range of the flight is 76m. Find:

a. The initial speed of the ball.

b. The impact velocity of the ball.

15. A 50.0kg child rides a Ferris wheel. At the top position the normal force on her is 390N. Find the normal force at the bottom.

16. A 28 500kg meteor falls to Earth. Initially the meteor is 21100km above Earth traveling at 7470m/s. As the meteor falls through the atmosphere 6.92x1010J of heat is produced. What is the impact speed of the meteor?
17. Sketch a graph of each of the following. (Assume all other quantities are fixed)
a. displacement vs. time for motion with constant acceleration.

b. kinetic energy vs. speed

c. kinetic energy vs. mass

d. speed vs. radius for uniform circular motion.

e. F vs. d for an object with constant acceleration.

18.  A 12400kg motor home is travelling at 80.0km/h around a level turn with a radius of 65.4m. What is the minimum coefficient of static friction between the tires and the road?

19. A 325g ball strikes a wall at 12m/s and bounces straight back at 10.0m/s. The ball is in contact with the wall for 0.15s. 

a. Find the magnitude of the average force on the ball. 

b. Assuming the wall does not move find the percent elasticity of the collision.

20.  A projectile is launched at 60.0o above horizontal with an initial speed of 40.0m/s. What is the objects speed at its highest point?


a. 0.00m/s



b. 12.0m/s




c. 16.0m/s


d. 20.0m/s



e. 40.0m/s

21. An object has an initial velocity of 6.0m/s west. The object accelerates north at 3.2m/s2 for 2.5s. What is the magnitude of the final velocity of this object?


a. 8m/s




b. 10m/s


c. 12m/s




d. 14m/s

22. Two masses are suspended as shown:







        10kg
   13kg

The system is released, find the acceleration.


a. 9.8m/s2




b. 1.3m/s2


c. 0.30m/s2




d. 0m/s2

23. The mass shown is sliding down the ramp with an acceleration of 1.2m/s2, down the ramp. 

If the mass is 10.0kg find the net force acting on the mass.


a. 49N


b. 85N


c. 102N


d. 12N














     30.0o
24. What is the net torque provided by the four forces shown about the shown pivot?


45N

25N
      32o






   66o

25N


25N



0.10m    0.10m               0.40m
0.20m


25.
The force shown acts on a 4.0kg object initially at rest. 

a. IF there is no friction present find the final velocity of the   

object  assuming level ground.  


b. IF there is no friction present find the final velocity of the object  assuming the ground is angled at  120 above horizontal.  


c. IF there is no friction present find the final velocity of the object  assuming the ground is angled at  320 below horizontal.  

26. F


Use the graph and diagram shown to answer the following. Give answers in terms of areas A, B, C, D and E.





a. How much work must you do to move



the object from the surface to 4?



b. How much work must you do to move 



the object from 3 beyond the planet’s 



gravity



c. The object falls from 3 to the surface, 



how much work is done by gravity?



d. What is the work done by gravity as the 



object moves from 3 to 4?
Consider the following v vs. t graph and answer questions 27-31

v




t


t1     t2
          t3
 t4
       t5

t6
27. At what time(s) will there be a vertex on the corresponding d vs t graph?


a. t2 only


b. t4 only


c. t2 and t4

d. t2 and t3

e. t1 and t4

f. t5 only


g. t2, t3 and t5
28. When is the acceleration zero?


a. from 0 to t2

b. At t4 only


c. At t5 only

d. from t2 to t3

e. from t3 to t5
29. When is the velocity negative?


a. from 0 to t2

b. from 0 to t2 and t3 to t5

c. from t3 to t5

d. from t4 to t5

e. from t4 to t6
30. When is the object speeding up?


a. from 0 to t1 and t3 to t4

b. from 0 to t2

c. from 0 to t4

d. from t1 to t2 and t4 to t5

e. from t1 to t2 only

f.  from t5 to t6

g. from t4 to t5
31. What doe the shaded region between t=0 and t=t1 represent?


a. average velocity from 0 to t1.


b. change in velocity from 0 to t1.


c. displacement from 0 to t1.


d. acceleration from 0 to t1.


e. none of the above
USE THE DIAGRAM BELOW FOR QUESTIONS 32-33
 



32. If M2 applies a normal force of 9.0N to the right onto the 6.0kg cart, determine the mass of M2.
33. If the 2.0kg mass applies a 4.0N normal force to the right onto M2, determine M2.

34. A small intricate sculpture of the Taj Mahal carved from a single green apple flavoured Jolly RancherTM candy has 0.20J of kinetic energy, 0.80J of gravitational potential energy and 2.2J of spring potential energy. Then stuff happens. Mostly wonderful stuff, some fairly benign stuff, but no bad stuff. Not even a little bad stuff. Anyhoo….

The little green Taj Mahal ends up with 1.0J of K, 1.4J of Us and 0.60J of Ug.


Find: Wnet, Wnc, Ws, Wg.
35. A frozen chicken (2.2kg) if fired straight upward. When it is 1.00m above the ground its velocity is 12.0m/s up. When it is 4.00m above the ground it encounters a spring that has been suspended from the ceiling. When it is 4.40m above the ground its velocity is 3.79m/s up. Find the spring constant.
36. A 214kg box of rocks and black Forrest ham has an initial velocity of 12m/s east and accelerates uniformly to 9.0m/s north in 5.00s. Include a vector diagram for parts A-D.

A. Find the average velocity.


B. Find the change in velocity.


C. Find the acceleration.


D. Find the displacement.


E. Make a sketch of the path travelled.
M
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