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PHYSICS - Unit V Review

1.
Use Newton's 2nd Law to qualitatively describe the relationship between m and a, F and a, m and F.


a.
What two conclusions did you draw from the lab at the beginning of the unit?


b.
 Complete the table to demonstrate your understanding of Newton's 2nd law.  State in the results by what factor each quantity will change, i.e. double, triple, ½, etc. 

	

Held constant
	Condition
	Results

	Net Force
	You reduce the mass in half.
	The acceleration will…
	

	Net Force
	You triple the mass.
	The acceleration will…
	

	Mass
	You reduce the net force to a third of its original value.
	The acceleration will…
	

	Mass
	You double the net force.
	The acceleration will…
	

	Acceleration
	You double the mass.
	The net force must be…
	

	Acceleration
	You reduce the net force to ¼  of its original value.
	The mass must be…
	


2.   Use Newton’s 2nd Law to qualitatively describe and explain the collision between a large truck and a small car by comparing:

a. Force on each vehicle

b. Acceleration of each vehicle

3.
Given the following v vs t graph, draw the corresponding a vs t and F vs t graphs.
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4.
From dynamics information - If you are given forces, or the physical description of the system and surroundings, draw a force diagram.  Ask yourself:  "Can I tell if the system is accelerating?"  If yes, then the forces do NOT add up to zero, then (F = ma.  If the system is moving at constant velocity or is motionless, then the forces cancel out and (F = 0.
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a)  Next to each object sketch a force diagram for each of the objects above.

b) i.  Write the equation for the sum of the forces in the x-direction(along the incline) in (2).

ii.  Solve for the acceleration of the object down the ramp.


c)  i. Write the equation for the sum of the forces in the x-direction in (3).

ii. What is the frictional force Fk acting on the block if its mass is 20 kg?

iii.   If the force of tension is 40 N, what is the acceleration of the block?

5.
Given kinematic information (∆x, v, t), find the acceleration first, then use 


(F = ma to solve for force.

a)
A 12, 000 kg bus slows from 30 m/s to 10 m/s in 10 s.  What is the net force acting on the bus?

b)
What does a scale (FN) read for a 75 kg man in an elevator that goes from - 6.0 m/s to zero in 10 m?

6. A wheel (thin ring) of mass 23.6-kg and radius 0.15 m is accelerated from rest to 600 rpm in 10.s
 
a) What is the angular acceleration?


b) What is rotational inertia?

c) What is the net torque?
Questions to ponder

1. What is Newton’s 2nd Law?

2. How does a change in mass or FNet affect acceleration?

3. How is a Newton defined?

4. What does a bathroom scale really read?

5. What factors affect/do not affect friction?

6. What is the coefficient of static or kinetic friction?  What are the units?

7. What is rotational inertia? And what variables affect it? What are the units?
8. What is Newton’s 2nd Law in terms of rotation?

9. How does a change in rotational inertia or net torque affect rotational acceleration?
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