PHYS131
Practice Exam
Part V

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. Suppose I drop a textbook, of weight 20 N, from a height of 1 meter above the floor.  As it falls, it speeds up.  The instant before it hits the ground, it is moving and thus has some kinetic energy.  The instant after it hits the ground, it is no longer moving and thus has no kinetic energy.  Where did the kinetic energy go?

a) It was converted to gravitational potential energy, since (Eg=mg(h.

b) It was converted to mass, since E=mc2.

c) It was converted to heat and/or sound energy.

d) It was converted to light energy.

e) It disappeared, since energy is not conserved in that situation.
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2. Two blocks are connected by a string as in the figure.  If the kinetic energy of the 5-kg block is 10 J, what is the kinetic energy of the 10-kg block?

a) 20 J

b) 10 J

c) 5 J

d) 0 J

e) Impossible to determine with the information given.


3. Under which of the following circumstances are both the total momentum of the system and the kinetic energy of the system zero?

a) Two balls of identical mass rolling toward each other at the same speed.

b) Two balls of identical mass rolling in the same direction and at the same speed.

c) Two balls of identical mass rolling toward each other at different speeds.

d) Two stationary balls.

e) None of the above.


4. Under which of the following circumstances is the work done by gravity zero but the force of gravity non-zero?

a) A ball is in an elevator that is moving upward at a constant speed.

b) A ball is rolling along a level surface.

c) A ball is rolling down a ramp.

d) All of the above.

e) None of the above.


5. An 8000-lb truck traveling at a speed of 60 mph suddenly brakes to a stop.  The skid marks are observed to be 180 ft long.  If a second truck, also 8000 lb and on a similar road, was traveling at a speed of 90 mph when it first applied its brakes, how long would the skid marks be?

a) 720 ft

b) 405 ft

c) 270 ft

d) 180 ft

e) 120 ft


6. If am running at a speed of 2 m/s on the lab floor and then slide to a stop, I slide 50 cm before coming to a stop.  How far would I slide if I am running at a speed of 4 m/s and then slide to a stop?

a) 25 cm

b) 50 cm

c) 70 cm

d) 100 cm

e) 200 cm

7. A 10-kg object moves from point A to point B and then back again.  Its total kinetic energy decreased from 100 J to 50 J.  Consider the following two statements:

1. A non-conservative force (like friction) was acting on the object

2. The path from point A to point B was different from the return path
Which of the above statements must be correct?

a) 1 only

b) 2 only

c) 1 and 2

d) Neither 1 nor 2

e) Impossible to determine unless the forces are given

8. Compare the speed of a ball dropped from rest from (A) a height of 10 m vs. (B) a height of 20 m.

a) Speed A is 4 times that of speed B.

b) Speed A is larger than twice that of speed B but not as large as 4 times larger.

c) Speed A is twice that of speed B.

d) Speed A is larger than speed B but not as large as twice.

e) Speed A is equal to speed B.

9. Water is released from a horizontal hose out of a large water tank that is open at the top.  Compare the speed of the water (A) when the water is 10 m deep vs. (B) when the water is 20 m deep.  Ignore viscous effects.

a) Speed A is 4 times that of speed B.

b) Speed A is larger than twice that of speed B but not as large as 4 times larger.

c) Speed A is twice that of speed B.

d) Speed A is larger than speed B but not as large as twice.

e) Speed A is equal to speed B.

Name: _________________________________
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. 

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

	ΣF = ma
	Newton’s second law

	Wnet,avg = ∆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 cos(
	Definition of work

	
	

	∆Ugrav = mg∆y
	Change in gravitational potential energy

	Uelastic = ½ kx2
	Elastic potential energy


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
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1. A block of mass 40.0 g (m1 in the figure) is initially located at a height h1 = 1.00 m on the frictionless surface shown in the diagram.  It is then released from rest and collides with a block of mass 70.0 g (m2 in the figure), which is a rest at the bottom of the surface.
a) How fast is block 1 traveling when it reaches the bottom of the first ramp (just before it collides with block 2)?


b) Assuming the collision is completely elastic, how fast is the second block moving immediately after the collision?


c) What is the kinetic energy of the second block immediately after the collision?


d) Suppose the second hill, at position B, is at a height of 0.500 m.  Will the second block make it over the top of that second hill?


2. (a) In a collision, is momentum conserved?  Why or why not?

(b) Is kinetic energy conserved?  Why or why not?

(c) Is total energy conserved?  Why or why not?
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3. A gymnast is swinging on a high bar, which is placed 3.2 m above the floor.  The distance between his waist and the bar is 0.9 m, as the drawing shows.  At the top of the swing his speed is momentarily zero.  Ignoring friction and treating the gymnast as if all of his mass is located at his waist, find his speed at the bottom of the swing.

4. A water tower contains water of depth 20.0 m.  A hole is made at the top and bottom of the water tower.  Ignoring viscosity, what the speed of the water coming out the bottom opening?  The density of air is 1.22 kg/m2 and the density of water is 1000 kg/m3.
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