Student instructions for Investigation #2 from the Bio-Rad® Photosynthesis and Cellular Respiration for AP Biology Lab, adapted by Vernier Software & Technology for the Go Direct® SpectroVis® Plus Spectrophotometer. 

MATERIALS
Chromebook, computer, or mobile device
Vernier Spectral Analysis app (for data collection) 
Go Direct SpectroVis Plus
Bio-Rad Photosynthesis and Cellular Respiration Kit for AP Biology
three cuvettes with lids
aluminum foil 
desk lamp
LED plant bulb
stopwatch or clock with second hand
Beral pipets
distilled water

PROCEDURE
1. Obtain and wear goggles.
2. Obtain two plastic Beral pipets, three cuvettes with lids and a small piece of aluminum foil.
a. Mark one Beral pipet with DI (water), one with A (algae beads) and one with C (CO2 indicator).
b. Mark the lid of one cuvette B (blank). 
c. For the remaining two cuvettes, mark one lid with T (test) and one with A (algae beads). 
3. Move algae beads into the cuvette marked A.
a. Cut the Beral pipet marked A at the 100 µL mark diagonally to convert it into an algae transfer pipet. 
b. Use the algae transfer pipet to transfer 10 algae beads into the cuvette labeled A. 
c. Remove all liquid from the cuvette using the pipet marked DI. 
d. Place the cap on the cuvette. 
4. Prepare the blank by filling the cuvette marked B with 2 mL distilled water. Seal the cuvette with a lid. To correctly use cuvettes, remember:
a. Wipe the outside of each cuvette with a lint-free tissue.
b. Handle cuvettes only by the top edge of the ribbed sides.
c. Dislodge any bubbles by gently tapping the cuvette on a hard surface.
d. Always position the cuvette so the light passes through the clear sides.
5. Place 2 mL of CO2 Indicator in the cuvette marked T. 
6. Launch Spectral Analysis. Connect the Go Direct SpectroVis Plus to your Chromebook, computer, or mobile device.
7. Click or tap Absorbance vs. Concentration.
8. To calibrate the Spectrometer, place the cuvette labeled B in the Spectrometer and select Finish Calibration. Note: If necessary, wait for the Spectrometer to warm up before selecting Finish Calibration.
9. In the Table, change the name of the column labeled Concentration to Duration and change the units to minutes. 
10. Set the optimum wavelength for examining the CO2 Indicator solution.
a. Place the cuvette marked T in the spectrometer.
b. The live graph will update with the spectrum of the sample. Note that one area of the graph contains a peak absorbance.
c. Enter the desired wavelength of 550 nm in the box. 
d. Click or tap Done.
11. Start data collection. Take an absorbance reading for the cuvette marked T. Note: If any air bubbles form, gently tap on the cuvette lid to knock them loose.
a. Place the cuvette in the device. Allow 10 seconds for the readings to stabilize, then click or tap Keep. Enter 0 for the time value.  
b. Use the pipet marked C to transfer the indicator solution from the cuvette marked T into the cuvette marked A. 
c. Replace the lid and gently invert several times to mix the algae beads with the indicator solution. 
d. Place the cuvette marked A in front of the desk lamp with the LED plant bulb. 
12. Turn on the desk lamp. 
13. Set a timer for 5 minutes.
14. After 5 minutes, use the pipet marked C, to transfer the indicator solution from the cuvette marked A back to the cuvette marked T and replace the lid. Note: If any air bubbles form, gently tap on the cuvette lid to knock them loose.
a. Place the cuvette marked T in the device. Allow 10 seconds for the readings to stabilize, then click or tap Keep. Enter the number of elapsed minutes for the time value.  	
b. Remove the cuvette. 
c. Using the pipette marked C, return the indicator solution to the cuvette marked A. 
d. Place the cuvette marked A in its original position in front of the lamp.
15. Repeat Step 14 every 5 minutes until 30 minutes have elapsed. 
16. After 30 minutes, click or tap the Stop button. In the table, change the name of Dataset 1 to Light. 
17. If there is sufficient time, proceed to Step 18.
18. Click or tap the Collect button. Select Create New Data Set. 
19. Take an absorbance reading for the cuvette marked T. Note: If any air bubbles form, gently tap on the cuvette lid to knock them loose.
a. [bookmark: _GoBack]Place the cuvette in the device. Allow 10 seconds for the readings to stabilize, then click or tap Keep. Enter 0 for the time value.  	
b. Use the pipet marked C to transfer the indicator solution from the cuvette marked T into the cuvette marked A. 
c. Replace the lid and gently invert several times to mix the algae beads with the indicator solution. 
d. Wrap the cuvette marked A completely in aluminum foil and place it in front of the lamp.
20. Set a timer for 5 minutes.
21. After 5 minutes, use the pipet marked C, to transfer the indicator solution from the cuvette marked A back to the cuvette marked T and replace the lid. Note: If any air bubbles form, gently tap on the cuvette lid to knock them loose.
a. Place the cuvette marked T in the device. Allow 10 seconds for the readings to stabilize, then click or tap Keep. Enter the number of elapsed minutes for the time value.  	
b. Remove the cuvette. 
c. Using the pipette marked C, return the indicator solution to the cuvette marked A. 
d. Rewrap the cuvette marked A with the aluminum foil and place it in its original position in front of the lamp.
22. Repeat Step 21 every 5 minutes until 30 minutes have elapsed.
23. After 30 minutes, click or tap Stop. In the table, change the name of Dataset 2 to Dark. 
