2009-2010 Warm-ups


PHYISCS:  WARM-UP PROBLEMS

3rd, 6th & 8th Periods 2009-2010
9/14/09 (3rd) and 9/15/09 (6th & 8th):  PROBLEM #1 (Unit #1)
How would you move 6 feet in any direction if you were the only thing that existed in the universe?  What would you need in order to be able to do this?  Explain.  Disregard the fact that it would be difficult, if not impossible, to exist by yourself.

9/18/09 (All):  PROBLEM #2(Unit #1)
Students were shown a scene from a movie of a moving object / person.  Students were asked to sketch a distance-vs.-time and a velocity-vs.-time graph for the object using times that were accurate to the movie itself.

9/21/09 (3rd) and 9/22/09 (6th & 8th):  PROBLEM #3 (Unit #1)
A handout was provided in class.  On this handout were two graphs.  The first was a position vs. time graph.  The second was a velocity vs. time graph.  THE MOTION DEPICTED BY EACH OF THE TWO GRAPHS IS UNRELATED TO ONE ANOTHER.

Referring to the distance vs. time graph (the 1st graph) on the provided sheet:

a) What is the instantaneous velocity at t = 3 seconds?

b) What is the instantaneous velocity at t = 26 seconds?

c) If the object were to travel over the same distance between t=7 and t=29 seconds but traveling at a uniform (constant) velocity, what would her velocity be?

d) Where does the object experience acceleration?

e) Where is the velocity zero?

Referring to the velocity vs. time graph (the 2nd graph) on the provided sheet:

f) What is the instantaneous acceleration at t=15 seconds?

g) What distance is traveled between t=7 and t=13?

h) What distance is traveled in the first 9 seconds?

9/23/09 (3rd) and 9/24/09 (6th & 8th):  PROBLEM #4 (Unit #1)
Students were shown the first scene in The Two Towers.  Here, Gandalf the wizard falls from the Bridge of Khazad-dum towards the depths of Middle Earth while he battles the evil Balrog.  Students were asked to do the following:

a) What specifically, could not happen as depicted (what is the “bad physics)?

b) If we assume that Gandalf undergoes a constant acceleration of 9.8 m/sec2 all the way to the bottom, what is the height of the bridge over the lake below?  Assume Gandalf starts from rest.

c) The assumption of constant acceleration over the entire fall in “b” above is not necessarily a good one.  Rather, drag will make Gandalf reach a terminal velocity of 60 m/sec.  Once he reaches this speed, he will continue to fall at this constant speed and will not continue to accelerate.  If we do assume that his initial acceleration from rest to the speed of 60 m/sec is constant, what then is the height of the bridge over the lake below?

9/28/09 (3rd) and 9/29/09 (6th & 8th):  PROBLEM #5 (Unit #1)
A bus is stopped picking up passengers.  When everyone is on board, the bus starts to leave.  A woman who is 11.0 meters behinds the bus realizes she is going to miss the bus if she doesn’t start running.  If she starts running at a constant 5.00 m/sec as the bus starts to leave, and if the bus leaves with a constant acceleration of 1.00 m/sec2, how much time does it take her to reach the bus if she keeps running at a constant 5.00 m/sec?

9/30/09 (3rd) and 10/1/09 (6th & 8th):  PROBLEM #6 (Unit #1)
For this problem, students were asked to:

a) Define what makes something a scalar quantity.

b) Define what makes something a vector quantity.

c) Generate a list of examples of both scalar and vector quantities.

10/2/09 (All):  PROBLEM #7 (Unit #1)
An airplane flies 30.0o east of due north relative to the air at 105 m/sec.  At the same time, the wind blows at 45.0 m/sec in a direction of 50.0o west of due north.  What is the net velocity of the plane relative to a point on the ground?  (Remember, velocity is a vector quantity – you will need to report two numbers.)

10/7/09 (3rd) and 10/8/09 (6th & 8th):  PROBLEM #8 (Unit #1)
Students were shown a demonstration and asked to explain why the demonstration works the way it does.

10/16/09 (3rd) and 10/15/09 (6th & 8th):  PROBLEM #9 (Unit #1)
Bill Melater kicks a rock off the top of his apartment building with a horizontal velocity.  It strikes the window of another building 14.0 meters away.  The window is 19 meters below the place where Bill kicked the rock.  How fast was it moving when it left Bill’s foot?
10/26/09 (3rd Period) or 10/27/09 (6th & 8th Periods):  PROBLEM #10 (Unit #2)

Students were shown a Looney Toons Cartoon of the road runner and Wild E. Coyote.  In one scene, Wild E. Coyote straps an outboard motor to his back while on a pair of roller skates.  Behind him he has placed a tub full of water (in which the outboard motor is immersed).  The tub itself has been placed within a wagon.  Students are asked whether or not Wild E. would actually move forward in such a circumstance.  Students are to explain their answer using appropriate free-body diagrams.

11/2/09 (3rd Period) or 11/3/09 (6th & 8th Periods):  PROBLEM #11 (Unit #2)

Students were shown a movie scene from Pirates of the Caribbean.  In this scene, Will and Elizabeth in the HMS Interceptor are being chased by the Black Pearl and Captain Barbosa.  When it becomes obvious to Will and Elizabeth that they will not be able to outrun their foe, they opt to drop the starboard anchor in order to utilize their weapons located on the sides of their ship.  What principle of physics is being utilized when they perform this maneuver?

11/4/09 (3rd Period) or 11/5/09 (6th & 8th Periods):  PROBLEM #12 (Unit #2)

Mr. K. presented to the class his Tonka Truck Crane.  In the bucket of the crane was a mass.  Students were asked to estimate the tension T in the cable of the crane.  All angles and the masses provided below were measured quantities.  The position of the center of mass of the boom was an estimate only.



Boom mass = 315 grams

Distance from P to effective center of mass = 20 cm.

Distance from P to connection with cable T = 45 cm.

Total length of crane boom (the beam) = 50 cm.



11/9/09 (3rd Period) or 11/10/09 (6th & 8th Periods):  PROBLEM #13 (Unit #2)

What is the acceleration of the mass up the incline?  

	
	



11/30/09 (3rd Period) or 12/1/09 (6th & 8th Periods):  PROBLEM #14 (Unit #3)

An 18-kg mass is on a 25o frictionless incline.

a) What force (parallel to the incline) is required to push the object up the incline at a constant velocity?

b) What work is done on the object by the person if the object moves 10 meters up the incline?

c) What work does gravity do on the object in moving 10 meters up the incline at constant velocity?

d) What is the net work done on the object as it moves the 10 meters?

e) What force (parallel to the incline) is required for the object to accelerate up the incline at 0.5 m/s2?

f) For the case of acceleration, what work is done on the object by the person?

g) For the case of acceleration, what work is done on the object by gravity?

h) For the case of acceleration, what is the net work done on the object?

i) For the case of acceleration, what is the final velocity of the object after it moves up the incline 10 meters?

12/9/09 (3rd Period) or 12/10/09 (6th & 8th Periods):  PROBLEM #15 (Unit #3)

List out the steps required for someone who is attempting to solve a physics problem via the conservation of energy (i.e. CLEE).

1/6/10 (3rd Period) or 1/7/10 (6th & 8th Periods):  PROBLEM #16 (Unit #3)

A small plastic whiffle ball, dropped on a hard surface, bounces to height Hw.  A golf ball dropped on the same surface bounces to height Hg.  When the same two balls are dropped from the same height simultaneously (so that the whiffle ball is placed immediately on top of the golf ball), the whiffle ball will bounce much, much higher than either of the other balls alone.  Why?  Explain in terms of concepts you have encountered in this unit.

1/8/10 (ALL) PROBLEM #17 (Unit #3)

Newton’s Cradle was demonstrated to the class.  Why do the number of balls leaving the outgoing side always equal the number of balls that strike the incoming side?  Why, for instance, if one ball strikes the incoming side with a given velocity don’t two balls leave the other side with half the incident velocity.  This would conserve momentum wouldn’t it?  In such a device, the mass of all balls are all equal.

1/22/10 (3rd Period) or 1/21/10 (6th & 8th Periods):  PROBLEM #18 (Unit #4)

Students were shown the Twin Paradox.  For this warm-up, students were asked to write out why they believed the Twin Paradox occurs.

2/10/10 (3rd Period) and 2/9/10 (6th & 8th Periods):  PROBLEM #19 (Unit #5)
A battery powered toy airplane hangs from the ceiling on a wire that is 91 cm long.  When the plane is turned on, the airplane eventually circles only 38 cm below to ceiling.  What is the airplane’s speed?

2/12/10 (3rd Period) and 2/11/10 (6th & 8th Periods:  PROBLEM #20 (Unit #5)
A person weighing 140 lbs is driving in a car traveling at a speed of 60 mi/hr.  If the car travels over a hill with a radius of 280 feet, what is the person’s apparent weight?  In other words, what would a scale read as they travel over the top of the hill if they were seated upon the scale?

2/17/10 (3rd Period) and 2/16/10 (6th & 8th Periods:  PROBLEM #21 (Unit #5)
How far has a point on the rim of a 2.6-meter diameter wheel traveled if it accelerated at .50 rad/sec2 for 15 seconds and was originally turning at 6.0 RPM?

2/19/10 (3rd Period) and 2/18/10 (6th & 8th Periods:  PROBLEM #22 (Unit #5)
A pulley can be modeled as a disk.  This pulley has a mass of 5.0 kg, and has a radius of .5 meters.  Hanging from one side of the pulley is a mass of 8.0 kg.  Hanging from the other side of the pulley is a mass of 3.0 kg.  When these masses are released (the pulley is held in position initially), what is the resulting lineal acceleration (in m/s2) of the two masses?.

2/22/10 (3rd Period) and 2/23/10 (6th & 8th Periods:  PROBLEM #23 (Unit #5)
A disk and a hoop, each having the same total mass and identical radii, are going to race down an incline.  Assume they start at the same point on the incline.  Which will reach the bottom of the incline first and win the race – the hoop or the disk?  Why?  Explain.

2/26/10 (ALL):  PROBLEM #24 (Unit #5)
A 16 oz. can of chicken broth challenges a 16 oz. can of refried beans to a race down an incline.  If they roll down the incline while starting from the same height at the same time, which can will win?  Explain.

3/1/10 (3rd Period) and 3/2/10 (6th & 8th Periods:  PROBLEM #25 (Unit #5)
The floor of a public restroom is often littered with toilet paper.  Why?  This occurs for two reasons.  First, if you have a full roll of toilet paper to deal with, if you pull too quickly you don’t get enough, the piece is too small to use, and it gets discarded on the floor.  If instead you have a partial roll, if you don’t pull quick enough, you are likely to wind up with way too much, the excess of which you may deposit, once again, on the floor.  Explain what is happening here in terms of the acceleration you apply to each roll.  Why do the two rolls behave differently?  To answer this, assume that a force of 10 Newtons is required to tear each roll at one of the perforations.  Also, assume the full roll (should this be modeled as a disk or a hoop?) has a mass of 299 grams and a radius of 6.5 cm.  Assume the partial roll (a disk or a hoop?) has a mass of only 29 grams and a radius of only 3.0 cm.  (And yes, these are typical numbers!)

3/3/10 (3rd Period) and 3/4/10 (6th & 8th Periods:  PROBLEM #26 (Unit #5)
A tank of water is spun about its center at an angular velocity of 2.7 rad/sec.  Determine the angle the surface of the water makes with the horizontal at a point that is 8.8 centimeters from the center.  (Hint:  Consider an object at this point and the forces that would be present on the object.)

3/8/10 (3rd Period) and 3/9/10 (6th & 8th Periods:  PROBLEM #27 (Unit #5)
Students were shown a toy roller coaster that was set up in the class.  Students were asked to determine:
a) What must the minimum height be for the roller coaster in order to negotiate the loop-d-loop?

b) What is the maximum linear acceleration of the car between the loop-d-loop and the bottom of the main hill?

c) How much work must the chain mechanism do in lifting the car back to the top of the hill?  
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