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	Physics 105 

Lab Final
	Name: _____________________________

12/07/06


Go to View/Header and Footer and put your name into the header.  

Show all your work.  Save all of your work and print out the Word document at the end. Email the edited Word document and Excel spreadsheet at the end. 
1. Collisions 1

The data on the Collision Sheet of the spreadsheet p105_f06_lab_final.xls is the velocity from a motion sensor tracking Cart 1 (mass: 502 g) as it heads down a track and collides with Cart 2 (mass: 949 g), which initially had no velocity.  After the collision, the two carts stuck together.  

A. Make a graph of the data, title it “Your name: Collision 1” and paste it below (in this section of the Word document). 

B. Determine the momentum of the two-cart system just prior to the collision. Determine the momentum of the two-cart system just after the collision. Explain the physical significance of these results.

	System momentum before:

System momentum after:

Explain:




C. Determine the energy of the two-cart system just prior to the collision. Determine the energy of the two-cart system just after the collision. Explain the physical significance of these results.

	System energy before:

System energy after:

Explain:




D. Determine the force acting on Cart 1 during the collision. Determine the force acting on Cart 2 during the collision. Explain the physical significance of these results.

	Force on Cart 1:

Force on Cart 2:

Explain:




2. Floating

The following data was collected for an object.  

	Length (cm)
	Width (cm)
	Height (cm)
	Mass (g)
	Force weighed in air (N)
	Force “weighed” in water (N)

	1.9
	1.9
	5.1
	164.2
	1.673
	1.495


Make two completely independent calculations of the object’s density (by completely independent, I mean no piece of information can be used in both equations).  

	
	Density (           )

	Method A
	

	Method B
	


3. Balancing
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Johnny forgot to measure the mass of a meter stick used in the setup shown above.  The 50.0-g hanger is positioned at 5.00 cm from the left edge; it hangs from an 11.0-g bracket and has a 50.0-g mass placed on it.  The pivoting bracket also has a mass of 11.0 g and is positioned at 40.0 cm from the left edge. Help Johnny 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 (   )
	


4. 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
	0.891

	0.100
	0.865

	0.150
	0.818

	0.200
	0.806

	0.250
	0.763

	0.300
	0.714

	0.350
	0.704


Use a graph to determine the spring’s force constant and equilibrium position.  Enter them below.  Show work and/or explain.  Include your last name in the title of the graph.  Paste your graph below.

	Spring constant (              )
	Equilibrium position (               )

	
	


	Work/Explanation:




5. Collisions 2
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The data shown in the graph above was taken for Cart 1 heading down a track and colliding with Cart 2, which initially had no velocity.  After the collision, the two carts stuck together.  Which of the following sets of Cart masses is most consistent with the data?

A. M1 = 0.502 kg, M2=0.723 kg

B. M1 = 0.502 kg, M2=1.117 kg

C. M1 = 0.723 kg, M2=0.502 kg

D. M1 = 1.117 kg, M2=0.502 kg

	Which set of masses?  Explain your answer.




6. Energy

The data on the Atwood Sheet of the spreadsheet p105_f06_lab_final.xls is the displacement and velocity versus time data for an Atwood Machine, which has Mass 1 (15.1 g) released from a height 1.50 m above the floor and Mass 2 (11.8 g) initially at floor level.  Fill in the table below. Then fill in the missing columns in the Excel spreadsheet and make a plot showing two curves: the Mechanical Energy versus time, and the Mechanical Energy plus Work against Friction versus time.  Paste the graph below.  (Save the Excel spreadsheet and be sure to attach it in an email to me for purposes of partial credit.)
	Ideal acceleration (   )
	

	Experimental acceleration (    )
	

	Frictional force (    )
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		1.66		0.4966		0.4994690733

		1.67		0.4886		0.4878826183

		1.68		0.4806		0.4773072247

		1.69		0.4726		0.4763667863

		1.7		0.4646		0.4603219563

		1.71		0.4566		0.4540460774

		1.72		0.4486		0.4486391123

		1.73		0.4406		0.4368348993

		1.74		0.4326		0.4276590329

		1.75		0.4246		0.4214756894

		1.76		0.4166		0.4148589359

		1.77		0.4086		0.4117227777

		1.78		0.4006		0.4015128633

		1.79		0.3926		0.3899441701

		1.8		0.3924		0.3916074263

		1.81		0.3922		0.3904470704

		1.82		0.392		0.3885919945

		1.83		0.3918		0.3938916121

		1.84		0.3916		0.3954359074

		1.85		0.3914		0.395960131

		1.86		0.3912		0.3883600877

		1.87		0.391		0.3923350295

		1.88		0.3908		0.3942383301

		1.89		0.3906		0.3905532955

		1.9		0.3904		0.3938284258

		1.91		0.3902		0.3928834334

		1.92		0.39		0.3861127173

		1.93		0.3898		0.3849096663

		1.94		0.3896		0.3937464928

		1.95		0.3894		0.3942187217

		1.96		0.3892		0.385979144

		1.97		0.389		0.3890863403

		1.98		0.3888		0.3888612839

		1.99		0.3886		0.3925824618

		2		0.3884		0.3922702772

		2.01		0.3882		0.3903055076

		2.02		0.388		0.3883038638

		2.03		0.3878		0.384159361

		2.04		0.3876		0.3849975035

		2.05		0.3874		0.3903950725

		2.06		0.3872		0.383920275

		2.07		0.387		0.3889338382

		2.08		0.3868		0.3911386599

		2.09		0.3866		0.3886924486

		2.1		0.3864		0.3884512907

		2.11		0.3862		0.3840395774

		2.12		0.386		0.3906025074

		2.13		0.3858		0.389138017

		2.14		0.3856		0.3903787156

		2.15		0.3854		0.3892793286

		2.16		0.3852		0.3861993496

		2.17		0.385		0.3817259044

		2.18		0.3848		0.3820199216

		2.19		0.3846		0.3835632708

		2.2		0.3844		0.3847960593

		2.21		0.3842		0.3860115145

		2.22		0.384		0.3869968711

		2.23		0.3838		0.3881840823

		2.24		0.3836		0.381785578

		2.25		0.3834		0.3860747791

		2.26		0.3832		0.3843186898

		2.27		0.383		0.3817655473

		2.28		0.3828		0.381353642

		2.29		0.3826		0.3800317711

		2.3		0.3824		0.3819369106

		2.31		0.3822		0.3863126001

		2.32		0.382		0.383958579

		2.33		0.3818		0.3791172724

		2.34		0.3816		0.3766452061

		2.35		0.3814		0.3808576341

		2.36		0.3812		0.3767374801

		2.37		0.381		0.3767055087

		2.38		0.3808		0.3767146037

		2.39		0.3806		0.3800358133

		2.4		0.3804		0.3816358294

		2.41		0.3802		0.379393418

		2.42		0.38		0.3806715655

		2.43		0.3798		0.3773580423

		2.44		0.3796		0.3792465608

		2.45		0.3794		0.3803864829

		2.46		0.3792		0.37956158

		2.47		0.379		0.3821909295

		2.48		0.3788		0.3790319113

		2.49		0.3786		0.3783143719

		2.5		0.3784		0.3753596987

		2.51		0.3782		0.3815143009

		2.52		0.378		0.3798623152

		2.53		0.3778		0.3797106557

		2.54		0.3776		0.3742625999

		2.55		0.3774		0.3729070402

		2.56		0.3772		0.3739554181

		2.57		0.377		0.3740746249

		2.58		0.3768		0.3788047864

		2.59		0.3766		0.3777208988

		2.6		0.3764		0.3768600528

		2.61		0.3762		0.3764922628

		2.62		0.376		0.3784262045

		2.63		0.3758		0.3756676952

		2.64		0.3756		0.3783476821
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Time (s)

Velocity (m/s)

Setup A

0.5958291486

0.5978965617

0.5980452749

0.6025578878

0.5949297961

0.6034408953

0.5949460761

0.6013268056

0.6004712136

0.6017017523

0.600822441

0.5991058467

0.5944334005

0.6003393815
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0.5993353209

0.5941002903

0.5948645646

0.594802571
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0.5929838973

0.5967691359

0.5955970451
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0.5938258
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0.588840208

0.5935957797

0.5920658208

0.5903389608

0.5848473961

0.5861899955

0.585858683

0.5860387749

0.5887212902

0.58770463

0.5870845761

0.5915351107

0.5842356527

0.5902582718

0.5824004121

0.584360502

0.5884034728

0.5884193048

0.5879056823

0.5876194515

0.5805466808

0.5828657411

0.5823570371

0.5803749164

0.5879676866

0.5805629808

0.5829474669

0.5849856166

0.5856535817

0.5797391044

0.5876573426

0.5866746631

0.5797792624

0.584049038

0.5815151141

0.5798491561

0.5824752844

0.57768168

0.583692437

0.5793375096

0.5835955223

0.5855378265

0.5849069325

0.5828970942

0.5782758717

0.5772489784

0.5761305334

0.5758818343

0.5774082695

0.5825279337

0.5767499103

0.5747822362

0.5742547751

0.5780595666

0.5789170843

0.5745985844

0.5766104808

0.5794452612

0.5738235581

0.5770770159

0.5732866392

0.5819965983

0.5765053716

0.5811681113

0.5779345112

0.5747473342

0.577482742

0.5759226701

0.5784567224

0.5793839787

0.5799677381

0.5770691311

0.5738501933
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0.5693951577
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0.5491576288
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0.5267375272

0.521367989

0.5171331907

0.5071790675

0.4977348756

0.4863260507

0.4802576011
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0.4659545016
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0.4047806935
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0.3954285267
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0.3876605749
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