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	Physics 105 

Lab Midterm
	Name: _____________________________

10/9/02


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

Show all your work.  Save all of your work to the disk provided and print out the Word document at the end. 

I. Spring Data. 

You will find position versus time and velocity versus time data taken for a mass oscillating on the end of a spring on the spring sheet of the Excel file phy_105_lab_f02_midterm.xls. 

A. Plot both sets of data. 

B. Include your name in the title (e.g. Smith: Spring position vs time). 

C. Label the axes appropriately. 

D. Indicate on both plots where velocity and acceleration are in the same direction and where velocity and acceleration are in opposite direction.  You can do this by writing on a printed copy of the graph.  Explain your reasoning. 

E. Paste the graphs into this section of this document. 

II. Projectile Motion 

A ball was shot horizontally from a height of 9.3 cm. The ranges measured are found in the table below.  This data can also be found on the ballistic sheet of the Excel file phy_105_lab_f02_midterm.xls.  

A. Use this data to determine the average initial velocity of the ball as well as the standard deviation.  Show your work (saving Excel formulas counts as showing your work).  

B. Use your average velocity and theory to predict the maximum height the ball would reach if shot vertically.  Show your work.

C. Use your average velocity to predict the maximum range if the ball lands at the same level (height) from which it is shot.  Show your work. 

	Range (cm)

	77.7

	78.0

	78.5

	81.5

	80.7

	83.1

	80.2

	83.2

	80.1


	A1. Average velocity (    )
	

	A2. Standard deviation  (    )
	

	B.   Maximum height (   )
	

	C.   Maximum range  (   )
	


III. Galileo 

The plots found on a separate sheet were made of data taken using a Motion Sensor aimed at a cart as it moved down a 228-cm track raised on one end to a height of 9.4 cm. Fill in the table below. 

	
	Mass (kg)
	Acceleration (   ) Trial 1
	Acceleration (   ) Trial 2
	Acceleration (   ) Trial 3
	Average Acceleration (  )
	Standard Deviation 

(  )
	Theoretical Acceleration (  )
	Percent Difference 

	Empty
	0.498
	
	
	
	
	
	
	

	One block
	1.002
	
	
	
	
	
	
	

	Two blocks
	1.503
	
	
	
	
	
	
	


IV. Atwood Machine

[image: image1.png]



You will find on the atwood sheet of the Excel file phy_105_lab_f02_midterm.xls some raw data (times and positions) for an Atwood’s machine (two unequal masses on a pulley).  When the only forces on the masses are gravity and tension, the masses should ideally (neglecting friction and air resistance) experience constant acceleration.  

1. Use Excel to plot position versus time.   Include your last name as part of the title of your plot (e.g. Smith:  Atwood’s Machine).  

2. Fit the data to a function appropriate for a constant acceleration problem. 

3. Extract the acceleration from this fit. 

4. Briefly discuss the problems you might encounter extracting the initial velocity from this fit. 

5. Paste your graph into this Word document. 

6. First calculate the average velocity for two adjacent points near the beginning.    

7. Then calculate the average velocity for two adjacent points toward the end.  (Choose carefully.) 

8. Finally calculate the average acceleration from these two velocities.

9. Does this calculation agree with the acceleration found graphically?  Explain. 

V. Force Table 

 

In the Force Table diagram above, 

· From String 1, which is at 0( , is hanging a 50-g hanger with an additional 200 g. 

· From String 2, which is at 90(, is hanging a weight (no hanger) of unknown mass. 

· From String 4, which is at 55(, is hanging a 50-g hanger with an additional 100 g.  

· String 3 is attached to the Force Sensor, which is at 228(, with a mean reading of –4.780 N.  

1. Determine the mass that is hanging from String 2. (Show your work.)

2. Assume you are going to replace Strings 1 and 4 with one string.  At what angle should you hang it?  And how much mass should be put on the hanger?  (Show your work.)
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