PHYS131
Practice Exam
Part VI


Name: _________________________________

Section A: No notes or calculators are allowed.

Instructions: For each question, circle the letter corresponding to the best answer.  Only one answer is correct.  If you choose that answer, you receive 1 point.  If you choose two and one is correct, you receive ½ a point.  If you choose three and one is correct, you receive ¼ a point.  For four or five choices, even if one is correct, you receive zero points.

1. Person A walks 10 meters around a circle of radius 50 meters.  Person B stands in the center of the circle and needs to rotate _______ in order to remain facing person A.

a) 0.2 radians

b) 1 radian

c) 10 radians

d) 10( radians

e) 100( radians

2. Which of the following represents your angular velocity around the Earth’s axis?

a) zero

b) 2( rad/s

c) 2( rad/h

d) 2( rad/day

e) None of the above

3. Under which of the following circumstances is the door’s angular acceleration (about the door’s hinges, indicated by the circle) greatest?  Assume the magnitude of the applied force (as indicated by the arrow) is the same in each case and no other torques are acting.

a) Pushing against the hinges of the door.


b) Pushing perpendicular to the door.

c) Pushing parallel to the door.

d) All of the above.

e) None of the above.

4. A meter stick of mass 1 kg is balanced upon a pen located directly at its center (i.e., 50 cm mark).  Where should you place a 150-gram mass to balance a 50-gram mass placed at the 20-cm mark (i.e., 30 cm from the center)?

a) At the 60-cm mark (10 cm from the center)

b) At the 70-cm mark (20 cm from the center)

c) At the 80-cm mark (30 cm from the center)

d) At the 90-cm mark (40 cm from the center)

e) It can’t be done.

5. An object hanging from a spring is made to oscillate up and down.  When the object is moving upward with its greatest speed, the object’s acceleration is

a) directed upward, with its greatest magnitude.

b) directed downward, with its greatest magnitude.

c) directed upward, and increasing in magnitude.

d) directed upward, and decreasing in magnitude.

e) zero.

6. The earth rotates in a particular direction around its axis.  In a hurricane, air is drawn in toward its center.  Which way does the air in a hurricane rotate?

a) With the rotation of the earth, regardless of the hurricane's location north or south of the equator.

b) With the rotation of the earth north of the equator and against the rotation of the earth south of the equator.

c) Against the rotation of the earth north of the equator and with the rotation of the earth south of the equator.

d) Against the rotation of the earth, regardless of the hurricane's location north or south of the equator.

e) None of the above.

7. Two disks, of the same density, are released from rest on an inclined plane.  Disk A has a larger radius (and thus greater mass).

a) Disk A will roll down the plane faster.

b) Disk B will roll down the plane faster.

c) Both disks will roll down the plane at the same rate.

d) Impossible to say without knowing which disks is thicker.

e) Impossible to say without knowing the masses of the disks.

Section B: You are allowed a calculator; no notes or textbook are allowed. (50%)

Instructions: Answer each question as completely as possible.  Also, show your work!  Any incomplete or ambiguous answers will not receive full credit (remember correct units!).  If you are unable to get an answer to any part, just make up an answer for that part and go on.  If your answer doesn’t make sense, explain why you think it doesn’t make sense. 

1. A 4.0-kg disk of radius 2.0 m is spinning with a rotation rate of 10 rev/s.  During the next 15 seconds, it slows down to a stop.

a) Assuming a constant angular acceleration, how many revolutions did the disk make during the 15 seconds?

b) How much work is required to stop the disk during the 15 seconds?

c) How much torque is required to stop the disk during the 15 seconds?


2. A uniform 3.0-m long plank of mass 15 kg is placed on a pivot 1.0 m from one end.  Where must a 30-kg child sit such that the plank is balanced?


3. A 4-m long ladder of mass 2 kg is leaning against a wall such that it makes an angle of 60° with respect to the floor.  Assuming there is no friction between the wall and the ladder, what is the force exerted by the wall on the ladder?


If you need to use an equation, you must use of the following:

	ΣF = ma
	Newton’s second law

	Wnet = ∆K
	Work-energy relationship

	∆P+(g∆h+∆(½(v2) = 0
	Bernoulli’s equation

	
	

	f = μ N
	Friction/Normal force relationship

	W = mg = Gm1m2/r2
	Newton’s universal law of gravitation

	Fx = – kx
	Hooke’s law (force exerted by a spring)

	
	

	vavg=½(vi + vf)=vi+½Δv
	Average velocity during constant acceleration

	Δr = vi Δt + ½ a (Δt)2
	“Combined” relationship assuming constant acceleration

	v = 2(r/T
	Velocity (magnitude) for object in circular motion

	ar = 2(v/T
	Acceleration (magnitude) for object in circular motion

	
	

	aavg = Δv/Δt
	Definition of average acceleration

	vavg = Δr/Δt
	Definition of average velocity

	p = mv
	Definition of momentum

	K = ½ mv2
	Definition of kinetic energy

	W = F|| ∆r
	Definition of work

	τ = F( r
	Definition of torque

	I = mr2
	Definition of rotational inertia

	
	

	∆Ugrav = mg∆y
	Change in gravitational potential energy

	Uelastic = ½ kx2
	Elastic potential energy

	
	

	Idisk = ½ MR2
	Rotational inertia for a disk (about center; spinning like a Frisbee)

	Isolid sphere = 2/5 MR2
	Rotational inertia for a solid sphere (about center)


You can also use conservation of momentum, conservation of energy and Newton’s third law. 
Feel free to use more than one of the above and/or combine them if need be.

Some numbers:

	g = 9.8 N/kg
	Earth’s gravitational field strength (near the surface of the Earth)

	G = 6.671(10-11 Nm2/kg2
	Universal gravitational constant














