Data Collection with a PC                    Instructions and Procedure

A. Introduction: The instructor will introduce PASCO’s 850 interface and Capstone software. 
a. Graph Display Buttons:
   
1. Scale axes: this will maximize the graph.

2. Auto scale axes during data collection (Default: scale both axes)

3. View multiple runs or select a run.
 
4. Select range of data (for example during curve fitting).
 
5. Display statistics of data.
 
6. Display area under data.
 
7. Curve fitting.
 
8. Show coordinates.
 
9. Determines slope.
 
10. Annotation.
b. How to:
 
1. Curve fit data?  
 
2. Find the area under a graph? 
 
3. Close Capstone?

c. Sensors:
 
1. How a photogate sensor works? 
 
2. How a photogate with pulley sensor works? 

3. How a motion sensor works? 

B. Acceleration due to gravity: 
Purpose: Determine the acceleration due to gravity. 
Apparatus: PC, interface (Pasco 850), photogate sensor (head, rod, and cable), stand, soft box, and picket fence.

1. Measure and record the Flag Spacing on the picket fence.
2. Make sure that the Pasco 850 interface is connected to the PC and it is turned on.

3. Assemble the photogate, plug it in to DIGITAL INPUT 1, and attach the rod to a lab stand so that the head is horizontal. 

4. Open PASCO Capstone software from the desktop. If the Buy Key/ Enter Key window pops up, close it.  
5. Click Hardware Setup under Tools on the left, click on the interface input where the sensor is connected, and select Photogate. 

6. Click Timer Setup under Tools, click Next (with Pre-Configured Timer), click Next (with Photogate Ch1), click the drop-down-menu for Select a Timer, and select Picket Fence. Click Next (with Speed and Position checked), click Next (with Flag Spacing of 0.05 m), and click Finish. Click Timer Setup again to close it.
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Double-Click Graph under Displays on the right, click Select Measurement on the Y-axis, and choose speed. 

8. Click Record in the bottom, and drop the picket fence through the photogate, onto something soft on the ground. 
9. Stop the data collection.

10. Re-scale the graph, by clicking the Scale Axis button, the first on top of the graph, 
so that your graph takes up most of the space. 

11. From the Speed (or Velocity) VS. Time graph, obtain the acceleration due to gravity 
by curve fitting the Speed/Velocity VS. Time data. 
12. Click Speed, select the position, and obtain the acceleration due to gravity 
by curve fitting the Position VS. Time data. 

13. Complete the data table for acceleration due to gravity in the data sheet. 
C. Atwood’s Machine: 

Purpose: To verify Newton’s second law using Atwood’s machine.

Theory: Newton’s Second law:  Net Force = Total Mass X Acceleration
Apparatus: PC, interface, photogate with pulley sensor (head, rod, cable, and pulley), mass set w/hanger, 50-g big mass w/holes, string, and stand.
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1. For the pulley measure the spoke arc length and figure out the spoke angle for flagging.

2. Assemble the photogate with the pulley (Atwood's machine), plug it in to digital channel one on the Interface, and attach the rod to a lab stand so that the head is horizontal. 
3. Open PASCO Capstone software from the desktop. If the Buy Key/ Enter Key window pops up, close it.
4. Click Hardware Setup under Tools on the left, click on the interface input where the sensor is connected, and select Photogate with Pulley.  
5. Click Timer Setup under Tools, and make sure the spoke arc length is 0.015 m and spoke angle is 36.  Click Timer Setup again to close it.

6. Double-Click Graph under Displays on the right, click Select Measurement on the Y-axis, and choose Linear Speed. 
7. Cut a piece of string approximately a meter long.  Place the string into the groove of the pulley.  Tie the 50-g mass, with holes, to one end of string, which will be M1. 
8. Tie the mass hanger (50-g) to the other end of the string, which will be M2.
9. On the hanger, add a 5-g mass to make M2 = 55-g. This should make the hanger rest on the table.
10. Now, pull the M1 mass down until it touches the tabletop.  Hold it there to keep it from moving up. 
11. Click Record and release the M1 mass. Stop recording data after M2 reaches the table. 
12. Re-scale the graph, by clicking the Scale Axis button, the first on top of the graph, 
so that your graph takes up most of the space. 
13. From the linear portion of the Speed (or Velocity) VS. Time graph, obtain the experimental acceleration by curve fitting the Speed/Velocity VS. Time data. 
14. Repeat the measurements for other masses and complete the data table.

Close Capstone without saving. 

15. MOTION SENSOR: 
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D. MOTION: 

Purpose: To analyze the motion of a cart down an inclined track using a motion sensor. 

Apparatus: PC, Interface, Motion Sensor, Dynamics Track w/End Stop, Collision Cart, Brass Weight, blocks of mass for the cart, and Wooden Block. 

Procedure:

1. Look at the motion sensor and identify the smallest distance it can detect. 

2. Incline the Dynamics Track using the Wooden Block and attach the Motion Sensor at the 0-cm end. 
3. Place the Collision Cart so that the front of the cart is about 20-cm from the motion sensor and use the Brass Weight to hold the cart in place. 

4. Connect the motion sensor to the interface (yellow-1, black-2), set the beam to narrow, and make the detection-surface perpendicular to the track.

5. Open PASCO Capstone software from the desktop. If the Buy Key/ Enter Key window pops up, close it.
6. Click Hardware Setup under Tools on the left, click on the interface input where the sensor is connected, and select Motion Sensor. Click Hardware Setup again to close it.
7. Double-Click Graph under Displays on the right, click Select Measurement on the Y-axis, and choose Position.  
8. Click Record, and after a while remove the Brass Weight in order for the cart to roll down and collide with the End Stop.

9. Stop the data collection, show your data to the instructor, and complete the data sheet. 
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