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	Physics 105 

Lab Final
	Name: _____________________________

11/30/07


Show all your work, I cannot give partial credit without it. Work may include formulas and graphs saved in Excel. Make sure to include the proper units in all of your answers and on the axes of your plots1. Email the edited Excel spreadsheet(s) at the end. 

1. Density of a liquid

A liquid was added to a graduated cylinder that was on a mass balance.  The data in the table below was collected.  Make a graph and from it determine the density of the fluid in kg/m3 and the mass of the graduated cylinder.  Include your name in the title of the graph and print it out.

	Vol. (ml)
	Mass (g)

	10
	131.8

	20
	138.8

	30
	148.6

	40
	157.1

	50
	167.5

	60
	175.8

	70
	186.5

	80
	194.8
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	Density:.9179 g/ml *(kg/1000g)(ml/cm^3)(100cm/m)^3 = 917.9 kg/m^3 


	Mass of graduated cylinder: 121.3 g (when x the volume of liquid is zero) of .1213 kg



Would this fluid float on top of water, sink below the water, or mix with the water? How do you know?

	The fluid is less dense than water and thus would tend to float on top of water.



2. Energy analysis of Lab 6 data
A 500-g block of mass was placed on a 125.5-g friction block; it was attached to a 50-g hanger with an additional 200 grams weight added by a string that passed over a pulley as shown in the figure below.  The bottom of the hanger was 62 cm above the ground when it was released.   

[image: image2.png]



The position versus time and velocity versus time data was collected using a Smart Pulley and can be found in the p105_f07_lab_final.xls.   Use the equations below (from Lab 6) with the coefficient of friction (k set to zero to solve for the ideal acceleration.  

	Block
	Y comp.
	  Nb - mbg = 0   

	Block
	X comp.
	  Tb - µk Nb = mb ab   

	Hanger
	Y comp.
	  mhg - Th = mhah   


	Ideal acceleration:

A_ideal = m_hang *g / (m_block  +  m_hang)
=.250*9.8 /(.6255 + .250) = 2.798 m/s^2 



Plot the data and extract the experimental acceleration.  Include your name in the title of the graph and print it out.
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	Experimental acceleration:

A_exp = .464 m/s^2


Calculate the frictional force. 

	Frictional force:

F_fric = (m_hang + m_block)(a_ideal – a_exp) 
F_fric = (.250 + .6255)*(2,798 - .464) 

F_fric = 2.043 N 



Plot the mechanical energy versus time (two kinetic energies, one potential energy).  Include your name in the title of the graph and print it out.

I combined them.

Next include the work done against friction into your analysis.  Plot mechanical energy plus work done against friction versus time.  Include your name in the title of the graph and print it out.
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Compare the two graphs and relate them to the relevant physical principles. 

	The system is losing mechanical energy.  But when we include the work against friction the energy is mostly accounted for hence the nearly horizontal line. 


The hanger mass collides with the floor.  Use the data provided to estimate the time for the collision.

Provide your reasoning.
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	Collision time:      Time 1.404 s 


Next determine the impulse of the floor on the hanger mass.

	Impulse:Collision
P_final – P_initial 
M_hang * V_final – M_hang * V_initial 
(.250)*(0 - .686) = - .1715 kg m/s    assumes it stops  
Instead of assuming it stops use last data point 

(.250)*(.3364 - .686) = - .0874 kg m/s    assumes it stops  




3. The Force Constant of a spring. 

The table below has data taken using a motion sensor.  Masses were placed on a hanger, which hung from a spring positioned over a motion sensor.  

	Mass, includes hanger (kg)
	Position of bottom of hanger (m)

	0.050
	0.793

	0.100
	0.772

	0.150
	0.734

	0.200
	0.725

	0.250
	0.690

	0.300
	0.651

	0.350
	0.643


Use a graph to determine the spring’s force constant and equilibrium position.  Enter them below.  Show work and/or explain.  Include your name in the title of the graph and print it out.
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	Spring constant (    N/m     )
	Equilibrium position (   m      )

	18.309
	.822  = 15.059/18.309


	Work/Explanation:

Absolute value of slope is Force constant (spring constant)
Solve for x (position) when y=0 (y is a Force) No force means equilibrium 
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Repeat the above analysis taking into account the mass of the spring, which is 68 g. 

	Spring constant (   N/m       )
	Equilibrium position (    m      )

	18.309
	.841


	Work/Explanation:

Same as above.  


4. Hydrostatic Weighing

A subject weighing 175 pounds is asked to expel as much air from his/her lungs as possible and is then weighed under water. The result is 8.2 pounds.  Assuming that all of the air is expelled, calculate the subject’s density. 

	Density_obj = (T_air * density_water)/(T_air – T_water) 
                   = (175 * 1000)/(175 – 8.2) = 1049 kg/m^3 (slightly more than water – makes sense)



Using the physics involved discuss how the air remaining in the lungs (and elsewhere) affects the above density calculation. 

	The density above would include any air in the lungs.  The air in the lungs has a very low density making the result we found above lower than it would be if we could expel the air from the lungs.  Thus the density of the body should be a bit higher than what was found above. 



5. Balancing

[image: image8.png]



Alice forgot to measure the mass of a meter stick used in the setup shown above.  The 50.0-g hanger is positioned at 7.00 cm from the left edge; it hangs from a 17.0-g bracket and has a 50.0-g mass placed on it.  The pivoting bracket also has a mass of 17.0 g and is positioned at 42.0 cm from the left edge. Help Alice by determining the mass of the meter stick.  One of the forces on the meter stick is a normal force from the pivoting bracket; determine that as well.  Show your work for each in the blue book. 

	Mass of the meter stick (   )
	

	Pivoting bracket normal force (   )
	


Torque Clockwise = M_stick * g * (0.08) sin(90)  = 0.784 M_stick 

Where .08 is distance from pivot to center-of-mass of stick 

Torque Counterclockwise 

(M_hang+M_bracket) * g * (0.35) = (.050 +0.017+0.050)*9.8*(0.35) = .4013 N-m

.784 M_stick = .4013 

M_stick = .512 kg 

Force(s) up: Normal 

Forces down: Weight of stick plus Normal from hanger bracket (which is equal to its weight)

Normal = .512*9.8 + (0.05 + 0.017 + ).05)*9.8 = 6.16 N

6. Collision
An experiment was performed with two carts and three blocks – each cart and each block has a mass of 500 g. The graph below shows the velocity of Cart 1 heading down a track and colliding with Cart 2, which initially had no velocity.  After the collision, the two carts stuck together.  Use the data displayed in the graph to determine which of the following scenarios pertains.
A. 3 blocks in Cart 1, 0 blocks in Cart 2
B. 2 blocks in Cart 1, 1 block in Cart 2

C. 1 block in Cart 1, 2 blocks in Cart 2

D. 0 blocks in Cart 1, 3 blocks in Cart 2

	Which set of masses?  Explain your answer.

From graph 
V_before = .65 
V_after = .385  is more than half of v_before – suggesting Cart 1 has more mass than Cart 2 

Meaning A or B 

Test conservation of momentum 

A

(4*.5)*.65 =? (4*.5 + 1*.5)* .385 

1.30 =? .9625

B

(3*.5)*.65 =? (3*.5 + 2*.5)*.385 

.975 =? .9625 

Scenario B is consistent with conservation of momentum
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Energy

		Position Time ( s )		Position ( m )		Velocity Time ( s )		Velocity ( m/s )

		0.4136		0.015		0.5041		0.2486

		0.4873		0.03		0.5637		0.2944

		0.5447		0.045		0.6136		0.3263

		0.5947		0.06		0.6581		0.3543

		0.6401		0.075		0.6993		0.3799

		0.6826		0.09		0.7382		0.4045

		0.7217		0.105		0.7744		0.4263

		0.7586		0.12		0.8088		0.4478

		0.7939		0.135		0.842		0.467

		0.8272		0.15		0.874		0.4813

		0.8591		0.165		0.9046		0.494

		0.8902		0.18		0.9345		0.5082

		0.9207		0.195		0.9637		0.5226

		0.9502		0.21		0.9923		0.5341

		0.9788		0.225		1.02		0.5455

		1.0068		0.24		1.047		0.5597

		1.0344		0.255		1.0735		0.5758

		1.0613		0.27		1.0994		0.5898

		1.0872		0.285		1.1248		0.5992

		1.1126		0.3		1.1496		0.6073

		1.1376		0.315		1.1741		0.616

		1.1623		0.33		1.1983		0.6254

		1.1867		0.345		1.2222		0.6338

		1.2106		0.36		1.2458		0.6401

		1.2343		0.375		1.2691		0.6456

		1.2577		0.39		1.2921		0.6526

		1.2809		0.405		1.3149		0.6618

		1.304		0.42		1.3375		0.6711

		1.3266		0.435		1.3598		0.6772

		1.3489		0.45		1.382		0.6803

		1.371		0.465		1.404		0.6823

		1.3931		0.48		1.4259		0.686

		1.4151		0.495		1.4476		0.6918

		1.437		0.51		1.4716		0.6498

		1.4587		0.525		1.5004		0.5392

		1.4801		0.54		1.5326		0.4286

		1.5062		0.555		1.5731		0.3364

		1.5421		0.57

		1.5851		0.585

		1.64		0.6





Energy

		





Fluid

		



Time (s)

Velocity (m/s)

Key: Friction Block Data



Sheet3

		10		131.8

		20		138.8

		30		148.6

		40		157.1

		50		167.5

		60		175.8

		70		186.5

		80		194.8





Sheet3

		



Vol (ml)

Mass (g)

Key: Density

y = 0.9179x + 121.3
R² = 0.998



		






_1352734229.xls
Chart1

		0.5041

		0.5637

		0.6136

		0.6581

		0.6993

		0.7382

		0.7744

		0.8088

		0.842

		0.874

		0.9046

		0.9345

		0.9637

		0.9923

		1.02

		1.047

		1.0735

		1.0994

		1.1248

		1.1496

		1.1741

		1.1983

		1.2222

		1.2458

		1.2691

		1.2921

		1.3149

		1.3375

		1.3598

		1.382

		1.404

		1.4259

		1.4476

		1.4716

		1.5004

		1.5326

		1.5731



Time(s)

Velocity (m/s)

Friction Block (includes collision)

0.2486

0.2944

0.3263

0.3543

0.3799

0.4045

0.4263

0.4478

0.467

0.4813

0.494

0.5082

0.5226

0.5341

0.5455

0.5597

0.5758

0.5898

0.5992

0.6073

0.616

0.6254

0.6338

0.6401

0.6456

0.6526

0.6618

0.6711

0.6772

0.6803

0.6823

0.686

0.6918

0.6498

0.5392

0.4286

0.3364



Energy

		Position Time ( s )		Position ( m )		Velocity Time ( s )		Velocity ( m/s )		Ave. Consec velocity		Hang KE		Block KE		Hang GPE		Mech. Energy		Work against friction

		0.4136		0.015		0.5041		0.2486

		0.4873		0.03		0.5637		0.2944

		0.5447		0.045		0.6136		0.3263		0.2715		0.0092140313		0.0230535062		1.40875		1.4410175374		0.091935		1.5329525374

		0.5947		0.06		0.6581		0.3543		0.31035		0.0120396403		0.0301231801		1.372		1.4141628204		0.12258		1.5367428204

		0.6401		0.075		0.6993		0.3799		0.3403		0.0144755112		0.0362177291		1.33525		1.3859432404		0.153225		1.5391682404

		0.6826		0.09		0.7382		0.4045		0.3671		0.0168453012		0.0421469437		1.2985		1.357492245		0.18387		1.541362245

		0.7217		0.105		0.7744		0.4263		0.3922		0.019227605		0.0481074677		1.26175		1.3290850727		0.214515		1.5436000727

		0.7586		0.12		0.8088		0.4478		0.4154		0.021569645		0.0539672518		1.225		1.3005368968		0.24516		1.5456968968

		0.7939		0.135		0.842		0.467		0.43705		0.0238765878		0.0597392227		1.18825		1.2718658105		0.275805		1.5476708105

		0.8272		0.15		0.874		0.4813		0.4574		0.026151845		0.0654319162		1.1515		1.2430837612		0.30645		1.5495337612

		0.8591		0.165		0.9046		0.494		0.47415		0.0281022778		0.0703118991		1.11475		1.2131641769		0.337095		1.5502591769

		0.8902		0.18		0.9345		0.5082		0.48765		0.0297253153		0.0743727389		1.078		1.1820980542		0.36774		1.5498380542

		0.9207		0.195		0.9637		0.5226		0.5011		0.0313876513		0.0785319034		1.04125		1.1511695547		0.398385		1.5495545547

		0.9502		0.21		0.9923		0.5341		0.5154		0.033204645		0.0830780218		1.0045		1.1207826668		0.42903		1.5498126668

		0.9788		0.225		1.02		0.5455		0.52835		0.0348942153		0.0873053267		0.96775		1.089949542		0.459675		1.549624542

		1.0068		0.24		1.047		0.5597		0.5398		0.036423005		0.0911303585		0.931		1.0585533635		0.49032		1.5488733635

		1.0344		0.255		1.0735		0.5758		0.5526		0.038170845		0.0955034542		0.89425		1.0279242992		0.520965		1.5488892992

		1.0613		0.27		1.0994		0.5898		0.56775		0.0402925078		0.1008118545		0.8575		0.9986043624		0.55161		1.5502143624

		1.0872		0.285		1.1248		0.5992		0.5828		0.04245698		0.106227364		0.82075		0.969434344		0.582255		1.551689344

		1.1126		0.3		1.1496		0.6073		0.5945		0.0441787813		0.1105353107		0.784		0.9387140919		0.6129		1.5516140919

		1.1376		0.315		1.1741		0.616		0.60325		0.0454888203		0.1138130284		0.74725		0.9065518487		0.643545		1.5500968487

		1.1623		0.33		1.1983		0.6254		0.61165		0.0467644653		0.1170046922		0.7105		0.8742691575		0.67419		1.5484591575

		1.1867		0.345		1.2222		0.6338		0.6207		0.0481585613		0.1204927202		0.67375		0.8424012815		0.704835		1.5472362815
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		1.2577		0.39		1.2921		0.6526		0.64285		0.0516570153		0.1292458523		0.5635		0.7444028676		0.79677		1.5411728676

		1.2809		0.405		1.3149		0.6618		0.6491		0.0526663513		0.1317712108		0.52675		0.7111875621		0.827415		1.5386025621

		1.304		0.42		1.3375		0.6711		0.6572		0.05398898		0.135080428		0.49		0.679069408		0.85806		1.537129408

		1.3266		0.435		1.3598		0.6772		0.66645		0.0555194503		0.1389096647		0.45325		0.647679115		0.888705		1.536384115

		1.3489		0.45		1.382		0.6803		0.67415		0.0568097778		0.1421380641		0.4165		0.6154478419		0.91935		1.5347978419

		1.371		0.465		1.404		0.6823		0.67875		0.0575876953		0.1440844137		0.37975		0.581422109		0.949995		1.531417109

		1.3931		0.48		1.4259		0.686		0.6813		0.0580212113		0.1451690705		0.343		0.5461902818		0.98064		1.5268302818
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Energy

		Position Time ( s )		Position ( m )		Velocity Time ( s )		Velocity ( m/s )		Ave. Consec velocity		Hang KE		Block KE		Hang GPE		Mech. Energy		Work against friction

		0.4136		0.015		0.5041		0.2486

		0.4873		0.03		0.5637		0.2944

		0.5447		0.045		0.6136		0.3263		0.2715		0.0092140313		0.0230535062		1.40875		1.4410175374		0.091935		1.5329525374

		0.5947		0.06		0.6581		0.3543		0.31035		0.0120396403		0.0301231801		1.372		1.4141628204		0.12258		1.5367428204

		0.6401		0.075		0.6993		0.3799		0.3403		0.0144755112		0.0362177291		1.33525		1.3859432404		0.153225		1.5391682404

		0.6826		0.09		0.7382		0.4045		0.3671		0.0168453012		0.0421469437		1.2985		1.357492245		0.18387		1.541362245

		0.7217		0.105		0.7744		0.4263		0.3922		0.019227605		0.0481074677		1.26175		1.3290850727		0.214515		1.5436000727

		0.7586		0.12		0.8088		0.4478		0.4154		0.021569645		0.0539672518		1.225		1.3005368968		0.24516		1.5456968968

		0.7939		0.135		0.842		0.467		0.43705		0.0238765878		0.0597392227		1.18825		1.2718658105		0.275805		1.5476708105

		0.8272		0.15		0.874		0.4813		0.4574		0.026151845		0.0654319162		1.1515		1.2430837612		0.30645		1.5495337612

		0.8591		0.165		0.9046		0.494		0.47415		0.0281022778		0.0703118991		1.11475		1.2131641769		0.337095		1.5502591769

		0.8902		0.18		0.9345		0.5082		0.48765		0.0297253153		0.0743727389		1.078		1.1820980542		0.36774		1.5498380542

		0.9207		0.195		0.9637		0.5226		0.5011		0.0313876513		0.0785319034		1.04125		1.1511695547		0.398385		1.5495545547

		0.9502		0.21		0.9923		0.5341		0.5154		0.033204645		0.0830780218		1.0045		1.1207826668		0.42903		1.5498126668

		0.9788		0.225		1.02		0.5455		0.52835		0.0348942153		0.0873053267		0.96775		1.089949542		0.459675		1.549624542

		1.0068		0.24		1.047		0.5597		0.5398		0.036423005		0.0911303585		0.931		1.0585533635		0.49032		1.5488733635

		1.0344		0.255		1.0735		0.5758		0.5526		0.038170845		0.0955034542		0.89425		1.0279242992		0.520965		1.5488892992

		1.0613		0.27		1.0994		0.5898		0.56775		0.0402925078		0.1008118545		0.8575		0.9986043624		0.55161		1.5502143624

		1.0872		0.285		1.1248		0.5992		0.5828		0.04245698		0.106227364		0.82075		0.969434344		0.582255		1.551689344

		1.1126		0.3		1.1496		0.6073		0.5945		0.0441787813		0.1105353107		0.784		0.9387140919		0.6129		1.5516140919

		1.1376		0.315		1.1741		0.616		0.60325		0.0454888203		0.1138130284		0.74725		0.9065518487		0.643545		1.5500968487

		1.1623		0.33		1.1983		0.6254		0.61165		0.0467644653		0.1170046922		0.7105		0.8742691575		0.67419		1.5484591575

		1.1867		0.345		1.2222		0.6338		0.6207		0.0481585613		0.1204927202		0.67375		0.8424012815		0.704835		1.5472362815

		1.2106		0.36		1.2458		0.6401		0.6296		0.04954952		0.123972899		0.637		0.810522419		0.73548		1.546002419

		1.2343		0.375		1.2691		0.6456		0.63695		0.0507131628		0.1268843334		0.60025		0.7778474962		0.766125		1.5439724962

		1.2577		0.39		1.2921		0.6526		0.64285		0.0516570153		0.1292458523		0.5635		0.7444028676		0.79677		1.5411728676

		1.2809		0.405		1.3149		0.6618		0.6491		0.0526663513		0.1317712108		0.52675		0.7111875621		0.827415		1.5386025621

		1.304		0.42		1.3375		0.6711		0.6572		0.05398898		0.135080428		0.49		0.679069408		0.85806		1.537129408

		1.3266		0.435		1.3598		0.6772		0.66645		0.0555194503		0.1389096647		0.45325		0.647679115		0.888705		1.536384115

		1.3489		0.45		1.382		0.6803		0.67415		0.0568097778		0.1421380641		0.4165		0.6154478419		0.91935		1.5347978419

		1.371		0.465		1.404		0.6823		0.67875		0.0575876953		0.1440844137		0.37975		0.581422109		0.949995		1.531417109

		1.3931		0.48		1.4259		0.686		0.6813		0.0580212113		0.1451690705		0.343		0.5461902818		0.98064		1.5268302818

		1.4151		0.495		1.4476		0.6918

		1.437		0.51		1.4716		0.6498

		1.4587		0.525		1.5004		0.5392

		1.4801		0.54		1.5326		0.4286

		1.5062		0.555		1.5731		0.3364

		1.5421		0.57

		1.5851		0.585

		1.64		0.6
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		0.05		0.793		0.49

		0.1		0.772		0.98

		0.15		0.734		1.47

		0.2		0.725		1.96

		0.25		0.69		2.45

		0.3		0.651		2.94

		0.35		0.643		3.43
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		0.793

		0.772

		0.734
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Energy

		Position Time ( s )		Position ( m )		Velocity Time ( s )		Velocity ( m/s )		Ave. Consec velocity		Hang KE		Block KE		Hang GPE		Mech. Energy		Work against friction

		0.4136		0.015		0.5041		0.2486

		0.4873		0.03		0.5637		0.2944

		0.5447		0.045		0.6136		0.3263		0.2715		0.0092140313		0.0230535062		1.40875		1.4410175374		0.091935		1.5329525374

		0.5947		0.06		0.6581		0.3543		0.31035		0.0120396403		0.0301231801		1.372		1.4141628204		0.12258		1.5367428204

		0.6401		0.075		0.6993		0.3799		0.3403		0.0144755112		0.0362177291		1.33525		1.3859432404		0.153225		1.5391682404

		0.6826		0.09		0.7382		0.4045		0.3671		0.0168453012		0.0421469437		1.2985		1.357492245		0.18387		1.541362245

		0.7217		0.105		0.7744		0.4263		0.3922		0.019227605		0.0481074677		1.26175		1.3290850727		0.214515		1.5436000727

		0.7586		0.12		0.8088		0.4478		0.4154		0.021569645		0.0539672518		1.225		1.3005368968		0.24516		1.5456968968

		0.7939		0.135		0.842		0.467		0.43705		0.0238765878		0.0597392227		1.18825		1.2718658105		0.275805		1.5476708105

		0.8272		0.15		0.874		0.4813		0.4574		0.026151845		0.0654319162		1.1515		1.2430837612		0.30645		1.5495337612

		0.8591		0.165		0.9046		0.494		0.47415		0.0281022778		0.0703118991		1.11475		1.2131641769		0.337095		1.5502591769

		0.8902		0.18		0.9345		0.5082		0.48765		0.0297253153		0.0743727389		1.078		1.1820980542		0.36774		1.5498380542

		0.9207		0.195		0.9637		0.5226		0.5011		0.0313876513		0.0785319034		1.04125		1.1511695547		0.398385		1.5495545547

		0.9502		0.21		0.9923		0.5341		0.5154		0.033204645		0.0830780218		1.0045		1.1207826668		0.42903		1.5498126668

		0.9788		0.225		1.02		0.5455		0.52835		0.0348942153		0.0873053267		0.96775		1.089949542		0.459675		1.549624542

		1.0068		0.24		1.047		0.5597		0.5398		0.036423005		0.0911303585		0.931		1.0585533635		0.49032		1.5488733635

		1.0344		0.255		1.0735		0.5758		0.5526		0.038170845		0.0955034542		0.89425		1.0279242992		0.520965		1.5488892992

		1.0613		0.27		1.0994		0.5898		0.56775		0.0402925078		0.1008118545		0.8575		0.9986043624		0.55161		1.5502143624

		1.0872		0.285		1.1248		0.5992		0.5828		0.04245698		0.106227364		0.82075		0.969434344		0.582255		1.551689344

		1.1126		0.3		1.1496		0.6073		0.5945		0.0441787813		0.1105353107		0.784		0.9387140919		0.6129		1.5516140919

		1.1376		0.315		1.1741		0.616		0.60325		0.0454888203		0.1138130284		0.74725		0.9065518487		0.643545		1.5500968487

		1.1623		0.33		1.1983		0.6254		0.61165		0.0467644653		0.1170046922		0.7105		0.8742691575		0.67419		1.5484591575

		1.1867		0.345		1.2222		0.6338		0.6207		0.0481585613		0.1204927202		0.67375		0.8424012815		0.704835		1.5472362815

		1.2106		0.36		1.2458		0.6401		0.6296		0.04954952		0.123972899		0.637		0.810522419		0.73548		1.546002419

		1.2343		0.375		1.2691		0.6456		0.63695		0.0507131628		0.1268843334		0.60025		0.7778474962		0.766125		1.5439724962

		1.2577		0.39		1.2921		0.6526		0.64285		0.0516570153		0.1292458523		0.5635		0.7444028676		0.79677		1.5411728676

		1.2809		0.405		1.3149		0.6618		0.6491		0.0526663513		0.1317712108		0.52675		0.7111875621		0.827415		1.5386025621

		1.304		0.42		1.3375		0.6711		0.6572		0.05398898		0.135080428		0.49		0.679069408		0.85806		1.537129408

		1.3266		0.435		1.3598		0.6772		0.66645		0.0555194503		0.1389096647		0.45325		0.647679115		0.888705		1.536384115

		1.3489		0.45		1.382		0.6803		0.67415		0.0568097778		0.1421380641		0.4165		0.6154478419		0.91935		1.5347978419

		1.371		0.465		1.404		0.6823		0.67875		0.0575876953		0.1440844137		0.37975		0.581422109		0.949995		1.531417109

		1.3931		0.48		1.4259		0.686		0.6813		0.0580212113		0.1451690705		0.343		0.5461902818		0.98064		1.5268302818

		1.4151		0.495		1.4476		0.6918

		1.437		0.51		1.4716		0.6498

		1.4587		0.525		1.5004		0.5392

		1.4801		0.54		1.5326		0.4286

		1.5062		0.555		1.5731		0.3364

		1.5421		0.57

		1.5851		0.585

		1.64		0.6
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		0.05		0.793		0.49

		0.1		0.772		0.98

		0.15		0.734		1.47

		0.2		0.725		1.96

		0.25		0.69		2.45

		0.3		0.651		2.94

		0.35		0.643		3.43

		0.05		0.793		0.8232

		0.1		0.772		1.3132

		0.15		0.734		1.8032

		0.2		0.725		2.2932

		0.25		0.69		2.7832

		0.3		0.651		3.2732

		0.35		0.643		3.7632
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Energy

		Position Time ( s )		Position ( m )		Velocity Time ( s )		Velocity ( m/s )		Ave. Consec velocity		Hang KE		Block KE		Hang GPE		Mech. Energy		Work against friction

		0.4136		0.015		0.5041		0.2486

		0.4873		0.03		0.5637		0.2944

		0.5447		0.045		0.6136		0.3263		0.2715		0.0092140313		0.0230535062		1.40875		1.4410175374		0.091935		1.5329525374

		0.5947		0.06		0.6581		0.3543		0.31035		0.0120396403		0.0301231801		1.372		1.4141628204		0.12258		1.5367428204

		0.6401		0.075		0.6993		0.3799		0.3403		0.0144755112		0.0362177291		1.33525		1.3859432404		0.153225		1.5391682404

		0.6826		0.09		0.7382		0.4045		0.3671		0.0168453012		0.0421469437		1.2985		1.357492245		0.18387		1.541362245

		0.7217		0.105		0.7744		0.4263		0.3922		0.019227605		0.0481074677		1.26175		1.3290850727		0.214515		1.5436000727

		0.7586		0.12		0.8088		0.4478		0.4154		0.021569645		0.0539672518		1.225		1.3005368968		0.24516		1.5456968968

		0.7939		0.135		0.842		0.467		0.43705		0.0238765878		0.0597392227		1.18825		1.2718658105		0.275805		1.5476708105

		0.8272		0.15		0.874		0.4813		0.4574		0.026151845		0.0654319162		1.1515		1.2430837612		0.30645		1.5495337612

		0.8591		0.165		0.9046		0.494		0.47415		0.0281022778		0.0703118991		1.11475		1.2131641769		0.337095		1.5502591769

		0.8902		0.18		0.9345		0.5082		0.48765		0.0297253153		0.0743727389		1.078		1.1820980542		0.36774		1.5498380542

		0.9207		0.195		0.9637		0.5226		0.5011		0.0313876513		0.0785319034		1.04125		1.1511695547		0.398385		1.5495545547

		0.9502		0.21		0.9923		0.5341		0.5154		0.033204645		0.0830780218		1.0045		1.1207826668		0.42903		1.5498126668

		0.9788		0.225		1.02		0.5455		0.52835		0.0348942153		0.0873053267		0.96775		1.089949542		0.459675		1.549624542

		1.0068		0.24		1.047		0.5597		0.5398		0.036423005		0.0911303585		0.931		1.0585533635		0.49032		1.5488733635

		1.0344		0.255		1.0735		0.5758		0.5526		0.038170845		0.0955034542		0.89425		1.0279242992		0.520965		1.5488892992

		1.0613		0.27		1.0994		0.5898		0.56775		0.0402925078		0.1008118545		0.8575		0.9986043624		0.55161		1.5502143624

		1.0872		0.285		1.1248		0.5992		0.5828		0.04245698		0.106227364		0.82075		0.969434344		0.582255		1.551689344

		1.1126		0.3		1.1496		0.6073		0.5945		0.0441787813		0.1105353107		0.784		0.9387140919		0.6129		1.5516140919

		1.1376		0.315		1.1741		0.616		0.60325		0.0454888203		0.1138130284		0.74725		0.9065518487		0.643545		1.5500968487

		1.1623		0.33		1.1983		0.6254		0.61165		0.0467644653		0.1170046922		0.7105		0.8742691575		0.67419		1.5484591575

		1.1867		0.345		1.2222		0.6338		0.6207		0.0481585613		0.1204927202		0.67375		0.8424012815		0.704835		1.5472362815

		1.2106		0.36		1.2458		0.6401		0.6296		0.04954952		0.123972899		0.637		0.810522419		0.73548		1.546002419

		1.2343		0.375		1.2691		0.6456		0.63695		0.0507131628		0.1268843334		0.60025		0.7778474962		0.766125		1.5439724962

		1.2577		0.39		1.2921		0.6526		0.64285		0.0516570153		0.1292458523		0.5635		0.7444028676		0.79677		1.5411728676
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