Datasheet for Lab 1: Measurement and Graphing
1. Significant Figures

         A. How many significant figures are in each of the following values?

	5.0
	0.0025
	3.00 x 106
	400.2
	0.400
	2.62 x 10-2
	0.008

	
	
	
	
	
	
	


        B. Perform the computation indicated and round your answer to the correct number of significant figures:

( 34280 )  ( 265 )         65.431           26             2.3 x 10 4              3425            ( 5 x 105 ) ( 3 x 102 )

    ( 5347 )  (12 )          3.1416         5280             2.000                 2.0000

   __________            ________      _______     _________         ________        ____________

2. Scientific Notation


A. Express the following values in scientific notation and normal form:

	Normal form
	Scientific Notation

	300,000
	

	468,900,000
	

	-0.0004
	

	0.000000561
	

	-695
	

	
	-7 x 10 -3

	
	8.6 x 10 3

	
	5.28 x 10 4



B. Calculations

	Expression
	Value

	( -2.4 x 10 2 )3        
	

	( 1.4 x 10 – 3 )2
	

	( 5.58 x 10 3 )  +  ( 4.001 x 10 3 )
	

	( 5.58 x 10 5 )   -  ( 4.001 x 10 4 )
	

	( 5.58 x 10 3 )  ∙  ( 4.001 x 10 3 )
	

	( 5.58 x 10 5 )   ∕  ( 4.001 x 10 4 )
	


4. A.  Value of Pi, First Method

	
	Trial 1
	Trial 2
	Trial 3
	Average

	Outer Diameter
	
	
	
	

	Circumference
	
	
	
	


Calculated value of pi     ______________ 


Actual value of pi     ______________


% Error 
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4.B.  Value of Pi, Second Method

	
	Trial 1
	Trial 2
	Trial 3
	Average

	Circumference
	
	
	
	



 Calculated value of pi     ______________ 


% Error 
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5.A.  Interior Volume of a Cylinder, First Method

	
	Trial 1
	Trial 2
	Trial 3
	Average

	Inner Diameter
	
	
	
	



Internal height of cylinder     _______________


Calculated interior volume of cylinder   ________________

5.B.  Interior Volume of Cylinder, Second Method

Volume of water to fill vial  ____________________       

% difference 
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 in volumes  ______________________

Datasheet for Lab 2: Acceleration due to Gravity
	Spark #
	Distance
yn (cm)
	Elapsed Time
(s)
	Δy

yn+1 – yn-1 (cm)
	Δt

(s)
	Velocity

Δy/ Δt(cm/s)

	0
	0
	0
	-
	-
	-

	1
	
	1/60
	
	0.03333
	

	2
	
	2/60
	
	0.03333
	

	3
	
	3/60
	
	0.03333
	

	4
	
	4/60
	
	0.03333
	

	5
	
	5/60
	
	0.03333
	

	6
	
	6/60
	
	0.03333
	

	7
	
	7/60
	
	0.03333
	

	8
	
	8/60
	
	0.03333
	

	9
	
	9/60
	
	0.03333
	

	10
	
	10/60
	
	0.03333
	

	11
	
	11/60
	
	0.03333
	

	12
	
	12/60
	
	0.03333
	

	13
	
	13/60
	
	0.03333
	

	14
	
	14/60
	
	0.03333
	

	15
	
	15/60
	
	0.03333
	

	16
	
	16/60
	
	0.03333
	

	17
	
	17/60
	
	0.03333
	

	18
	
	18/60
	
	0.03333
	

	19
	
	19/60
	
	0.03333
	

	20
	
	20/60
	
	0.03333
	

	21
	
	21/60
	
	0.03333
	

	22
	
	22/60
	
	0.03333
	

	23
	
	23/60
	
	0.03333
	

	24
	
	24/60
	
	0.03333
	

	25
	
	25/60
	
	0.03333
	

	26
	
	26/60
	-
	-
	-


Datasheet for Lab 3: Velocity and Acceleration
Enter the values from the Data and Calculations sheet to confirm  x - x o = v o t  +  0.5  a   t 2 .  This is the first equation listed under Objective.  Then, calculate and list percent error in the observations.
	Measured Displacement x -  x o
	Predicted Value for Displacement vot   +   0.5 a t 2
	Percent Error

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Average Percent Error
	


Enter the values from the Data and Calculations sheet to confirm v 2  =  v o 2  +  2 a ( x - x o).  This is the second equation listed under Objective.  Then, calculate and list percent difference error in the observations.
	Calc. Final Velocity Squared v 2
	Predicted Final Velocity Squared v o 2  +  2  a  ( x -  x o )
	Percent Difference

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Average Percent Difference
	


DATA and CALCULATIONS (Finish each column before moving on)
	1. Initial position of glider on track (used for locating master photogate)
	0.200    m   
	0.200    m   
	0.200    m   
	0.200    m   
	0.200    m   

	2. Final position of glider on track (used for locating remote photogate)
	0.700    m   
	0.900    m   
	1.100    m   
	1.300    m   
	1.500    m   

	3. Displacement ,  x  -  x o     (line 1 - line 2)
	0.500    m   
	0.700    m   
	0.900    m   
	1.100    m   
	1.300    m   

	4. Time to pass between photogates,  t             (pulse mode)
	s
	s
	s
	s
	s

	5. Time to pass under master photogate,  Δ t 1        (gate mode)
	s
	s
	s
	s
	s

	6. Time to pass under both photogates       Δ t 1 + Δ t 2 (gate mode)
	s
	s
	s
	s
	s

	7. CALC. Time to pass under remote photogate   Δ t 2
	s
	s
	s
	s
	s

	8. CALC. initial velocity,  v o = flagwidth / Δ t 1
	m/s
	m/s
	m/s
	m/s
	m/s

	9. CALC. final velocity,  
v = flagwidth / Δ t 2
	m/s
	m/s
	m/s
	m/s
	m/s

	10.  CALC. acceleration     from Equation 1             (line 9. - line 8.) / line 4
	m/s2
	m/s2
	m/s2
	m/s2
	m/s2

	11. CALC.     v o   t    
   (line 8. * line 4.)
	m
	m
	m
	m
	m

	12. CALC.     0.5  a   t 2    (0.5 * line 10. * line 4. * line 4.)
	m
	m
	m
	m
	m

	13. CALC.   v 2       
(line 9. * line 9)
	m2/s2
	m2 / s2 
	m2/s2
	m2/s2
	m2/s2

	14. CALC.   v o 2   
 (line 8. * line 8)
	m2/s2
	m2/s2
	m2/s2
	m2/s2
	m2/s2

	15. CALC.    2  a (x -  x o )  ( 2 * line 10. * line 3.)
	m2/s2
	m2/s2
	m2/s2
	m2/s2
	m2/s2


Datasheet for Lab 4: Resolution of Forces
Add these vectors in the three ways described.  In your conclusion, include a table showing the results for all methods.
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Test 2:  
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Test 3:  
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Test 4:  
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	Graphical Method
	Algebraic Method
	Force Table

	Test 1
	
	
	

	Test 2
	
	
	

	Test 3
	
	
	

	Test 4
	
	
	


Note: Since the first two methods give the resultant and the force table method gives the equilibrant, the results from the force table should be 180O off from the other two methods.
Datasheet for Lab 5: Projectile Motion
Data for Procedure 1
Vertical height, h            __________ m

Diameter of projectile __________ cm
Time to reach floor from h __________ s
	
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Average

	Range
	
	
	
	
	
	


Calculated velocity based on range and height   ________m/s    ________miles/h    _________ft/s

(Show calculations and units conversion in your calculations section.)

Data for Procedure 2
Vertical height, h            __________ m
Time, t, to reach floor from h __________ s
Predicted horizontal distance traveled in t seconds ____________ m
Actual horizontal distance traveled in t seconds ____________ m
% error _____________ %
	Pulley & Weight

(grams to move object)
	μ
	
	
	
	
	
	
	
	
	

	
	Av
	
	
	
	
	
	
	
	
	

	
	Trial 2
	
	
	
	
	
	
	
	
	

	
	Trial 1
	
	
	
	
	
	
	
	
	

	With Tapping 

(degrees of inclination)
	μ
	
	
	
	
	
	
	
	
	

	
	Av
	
	
	
	
	
	
	
	
	

	
	Trial 2
	
	
	
	
	
	
	
	
	

	
	Trial 1
	
	
	
	
	
	
	
	
	

	Without Tapping

(degrees of inclination)
	μ
	
	
	
	
	
	
	
	
	

	
	Av
	
	
	
	
	
	
	
	
	

	
	Trial 2
	
	
	
	
	
	
	
	
	

	
	Trial 1
	
	
	
	
	
	
	
	
	

	
	Mass
	
	
	
	
	
	
	
	
	

	
	Sliding Material
	
	
	
	
	
	
	
	
	

	
	Stationary Material
	Painted Steel


Lab 6 Datasheet


Analysis - Answer in complete, grammatically correct sentences.

1.  Would you expect the force of friction to be greater when the materials are vibrating or when they are not vibrating?    Explain.

2.   Which method would most likely present values of kinetic coefficients of friction, that is, values of μ  for objects that are moving with respect to each other?    Why?

3.  Suggest an experimental procedure to determine the amount of friction that occurs between a moving solid and a liquid.   (The procedure should be specific; include a sketch if needed.)

4.  Suggest an experimental procedure to determine the amount of friction that occurs between a moving liquid and a gas.   (The procedure should be specific; include a sketch if needed.)

5. In the lab we derived that mass has no effect on μ.  Do your results support that idea?

Data Sheet for Lab 7: Uniform Circular Motion
 
DATA and CALCULATED  RESULTS

	
	Trial 1
	Trial 2
	Trial 3
	Trial 4

	Radius of rotation, r
	
	
	
	

	Number of revolutions, n
	
	
	
	

	Time for revolutions, t
	
	
	
	


	Calc. Speed v = 2 π r n /t
	
	
	
	

	mass of rotating object, m
	
	
	
	

	Calc. centripetal force
Fc = m v2/r
	
	
	
	

	hanging mass, M
	
	
	
	

	Calc. force on spring, Fspring  = M g
	
	
	
	

	% Error between

Fspring and Fc
	
	
	
	


Data Sheet for Lab 8: Work and Energy
	
	Test 1
	Test 2
	Test 3
	Test 4
	Test 5

	Work
	
	
	
	
	

	Force
	N
	N
	N
	N
	N

	Distance
	m
	m
	m
	m
	m

	Calc Work
	J
	J
	J
	J
	J

	Potential Energy
	
	
	
	
	

	Height
	m
	m
	m
	m
	m

	Mass
	Kg
	Kg
	Kg
	Kg
	Kg

	Calc PE
	J
	J
	J
	J
	J

	Kinetic Energy
	
	
	
	
	

	Time
	S
	S
	S
	S
	S

	Calc velocity
	m/s
	m/s
	m/s
	m/s
	m/s

	Calc KE
	J
	J
	J
	J
	J


Data Sheet for Lab 9: Conservation of Momentum
	Inelastic Collisions, Cart B stationary
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Units

	Mass of Cart A, mA
	
	
	
	
	
	Kg

	Initial Velocity of Cart A, 
vA  = flagwidth/time
	
	
	
	
	
	m/s

	Cart A initial momentum, PA = mAvA
	
	
	
	
	
	Kg m/s

	Mass of Cart B, mB
	
	
	
	
	
	Kg

	Initial Velocity of Cart B, vB  
	0
	0
	0
	0
	0
	m/s

	Cart B initial momentum, PB = mBvB
	
	
	
	
	
	Kg m/s

	Mass of Cart A and Cart B,  mA + mB
	
	
	
	
	
	Kg

	Final Velocity of Cart A and B, v'
	
	
	
	
	
	m/s

	Calculated v' from formula
	
	
	
	
	
	m/s

	% error
	
	
	
	
	
	%

	Cart A and B final momentum, 
P' = (mA + mB ) v’
	
	
	
	
	
	Kg m/s

	Difference in momentum

PA + PB - P'
	
	
	
	
	
	Kg m/s


	Inelastic Collisions, Cart B stationary
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Units

	Mass of Cart A, mA
	
	
	
	
	
	Kg

	Initial Velocity of Cart A, vA
	
	
	
	
	
	m/s

	Cart A initial momentum, PA = mAvA
	
	
	
	
	
	Kg m/s

	Mass of Cart B, mB
	
	
	
	
	
	Kg

	Initial Velocity of Cart B, vB  
	
	
	
	
	
	m/s

	Cart B initial momentum, PB = mBvB
	
	
	
	
	
	Kg m/s

	Mass of Cart A and Cart B,  mA + mB
	
	
	
	
	
	Kg

	Final Velocity of Cart A and B, v'
	
	
	
	
	
	m/s

	Calculated v' from formula
	
	
	
	
	
	m/s

	% error
	
	
	
	
	
	%

	Cart A and B final momentum, 
P' = (mA + mB )v'
	
	
	
	
	
	Kg m/s

	Difference in momentum

PA + PB - P'
	
	
	
	
	
	Kg m/s


	Elastic Collisions, Cart B stationary
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Units

	Mass of Cart A, mA
	
	
	
	
	
	Kg

	Initial Velocity of Cart A, vA  
	
	
	
	
	
	m/s

	Cart A initial momentum, PA = mAvA
	
	
	
	
	
	Kg m/s

	Mass of Cart B, mB
	
	
	
	
	
	Kg

	Initial Velocity of Cart B, vB  
	0
	0
	0
	0
	0
	m/s

	Cart B initial momentum, PB = mBvB
	
	
	
	
	
	Kg m/s

	Final Velocity of Cart A , vA'
	
	
	
	
	
	m/s

	Calculated vA' from formula
	
	
	
	
	
	m/s

	% error
	
	
	
	
	
	%

	Final momentum of cart A, PA'
	
	
	
	
	
	Kg m/s

	Final Velocity of Cart B, vB'
	
	
	
	
	
	m/s

	Calculated vB' from formula
	
	
	
	
	
	m/s

	% error
	
	
	
	
	
	%

	Final momentum of cart B, PB'
	
	
	
	
	
	Kg m/s

	Difference in momentum

PA + PB – PA'– PB'
	
	
	
	
	
	Kg m/s


Data Sheet for Lab 10: Torque
Procedure 1 - Center of Gravity of a Meter Stick


Balance point of meter stick     ____________    (This is center of mass of the meter stick.)

Procedure 2 – Balancing two Masses with the Balance at the Center of Mass
Draw a diagram and show calculations to determine equilibrium position of 250-gram Mass

Predicted Position of 250-gram Mass for Equilibrium   ____________  
Actual Position of 250-gram Mass for Equilibrium   ____________  % Error  ____________
Experiment 3 - Find the Mass of the Meter Stick

Balance point of the meter stick with 150-gram mass   _____________  
Draw a diagram and show calculations to determine the mass of the meter stick
Predicted mass of the meter stick,     __________________

Actual mass of the meter stick, from balance     __________________ % Error  ____________

Experiment 4. Forces on a System

Draw a diagram and show calculations to determine scale readings

Predicted reading of spring scale at 15 cm mark  _________________  
Actual reading of spring scale at 15 cm mark  _________________  % Error  ____________

Predicted reading of spring scale at 95 cm mark  _________________  

Reading of spring scale at 95 cm mark  _________________  % Error  ____________

Experiment 5 - Load Suspended from a Boom

Draw a diagram and show calculations to determine reading of spring scale

Predicted reading of spring scale _________________  

Actual reading of spring scale __________________   % Error  ____________
Data Sheet for Lab 12: Simple Harmonic Motion

	Mass on Spring
	Calc. Force
	Height above table
	Calc. Static Displacement
	Total time for cycles
	# of cycles
	Calc Period
	Period Squared

	kg
	N
	M
	m
	s
	#
	s
	s2

	0
	
	
	
	
	
	
	

	.050
	
	
	
	
	
	
	

	.070
	
	
	
	
	
	
	

	.090
	
	
	
	
	
	
	

	.110
	
	
	
	
	
	
	

	.130
	
	
	
	
	
	
	

	.150
	
	
	
	
	
	
	

	.170
	
	
	
	
	
	
	

	.190
	
	
	
	
	
	
	

	.210
	
	
	
	
	
	
	

	.230
	
	
	
	
	
	
	

	.250
	
	
	
	
	
	
	

	.270
	
	
	
	
	
	
	

	.290
	
	
	
	
	
	
	

	.310
	
	
	
	
	
	
	

	.330
	
	
	
	
	
	
	

	.350
	
	
	
	
	
	
	

	.370
	
	
	
	
	
	
	


Data Sheet for Lab 13: Pulleys

Procedure 1 - Single Fixed Pulley

· Draw a force diagram of the bottom pulley and, using Newton’s second law, calculate the expected applied Force.  Compare this with the measured Fin.

· Try pulling the sting at different angles, does it make a difference?

	MLoad
	kg

	Fout:  Load
	N

	Fin:  Applied Force
	N

	Sout:  Dist. load moves
	cm

	Sin:  Dist pull string
	cm

	Calc. AMA
	

	Calc. IMA
	

	Calc efficiency
	%

	Calc Fin
	N

	% Error
	%


 Procedure 2 - Single Moveable Pulley

· Draw a force diagram of the bottom pulley and, using Newton’s second law, calculate the expected applied Force.  Compare this with the measured Fin. 
· Try pulling the sting at different angles, does it make a difference?

	MLoad
	kg

	Fout:  Load
	N

	Fin:  Applied Force
	N

	Sout:  Dist. load moves
	cm

	Sin:  Dist pull string
	cm

	Calc. AMA
	

	Calc. IMA
	

	Calc efficiency
	%

	Calc Fin
	N

	% Error
	%


Procedure 3 – One Fixed and One Moveable Pulley

· Draw a force diagram of the bottom pulley and, using Newton’s second law, calculate the expected applied Force.  Compare this with the measured Fin.

	MLoad
	kg

	Fout:  Load
	N

	Fin:  Applied Force
	N

	Sout:  Dist. load moves
	cm

	Sin:  Dist pull string
	cm

	Calc. AMA
	

	Calc. IMA
	

	Calc efficiency
	%

	Calc Fin
	N

	% Error
	%


Procedure 4 – Two Double Pulleys
· Draw a force diagram of the bottom pulley and, using Newton’s second law, calculate the expected applied Force.  Compare this with the measured Fin.

	MLoad
	kg

	Fout:  Load
	N

	Fin:  Applied Force
	N

	Sout:  Dist. load moves
	cm

	Sin:  Dist pull string
	cm

	Calc. AMA
	

	Calc. IMA
	

	Calc efficiency
	%

	Calc Fin
	N

	% Error
	%


Procedure 5 – Two Triple Pulleys
· Draw a force diagram of the bottom pulley and, using Newton’s second law, calculate the expected applied Force.  Compare this with the measured Fin.
	MLoad
	kg

	Fout:  Load
	N

	Fin:  Applied Force
	N

	Sout:  Dist. load moves
	cm

	Sin:  Dist pull string
	cm

	Calc. AMA
	

	Calc. IMA
	

	Calc efficiency
	%

	Calc Fin
	N

	% Error
	%


Procedure 6 – Two Quadruple Pulleys
· Draw a force diagram of the bottom pulley and, using Newton’s second law, calculate the expected applied Force.  Compare this with the measured Fin.

	MLoad
	kg

	Fout:  Load
	N

	Fin:  Applied Force
	N

	Sout:  Dist. load moves
	cm

	Sin:  Dist pull string
	cm

	Calc. AMA
	

	Calc. IMA
	

	Calc efficiency
	%

	Calc Fin
	N

	% Error
	%


Make a table listing pulley system, ideal mechanical advantage, actual mechanical advantage and efficiency.

	
	IMA
	AMA
	% Efficiency

	Procedure 1:
	
	
	

	Procedure 2:
	
	
	

	Procedure 3:
	
	
	

	Procedure 4:
	
	
	

	Procedure 5:
	
	
	

	Procedure 6:
	
	
	


































































































































































































































































































We will try to measure μ using three different methods.  Show your methods of calculation and at least one example of each method on a separate page.  The three methods are:


Raising the inclined plane to find the angle necessary for the object to just begin moving without tapping or vibration.  Record the angle necessary to move the object.


Raising the inclined plane to find the angle necessary for the object to just begin moving with tapping or vibration.  Record the angle necessary to move the object 


Using a pulley and weights to drag the object uphill without tapping or vibration.  Set angle to 250.  Record the mass necessary to move the object.
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