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Experiment I

The Secret of Color
I. Introduction

Look at the leaves and grass. What are their colors? They are green, aren’t they? Why? Can you explain? Why do some bodies have a red color and the other ones have a blue color even they are lighted with the same light source? Under the same sun light the grass looks green, the roofs look brown, the papers look white, etc. It is the secret of color. In this experiment you will investigate the behavior of colors.

II. Apparatus

In this experiment you are provided with the following tools:
1. Three light sources emitting different colors: blue, green, and red.
2. Three colored screens (plates) of different colors: blue, green, and red.
3. A solar cell.
4. Batteries.
5. A multimeter which has been adjusted to measure electric current.
6. A static pod.
7. A ruler.
III. Method

You will investigate the behavior of different colored lights using a solar cell as a detecting tool.

III.1 Determining the color of light that has the highest energy
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When a solar cell receives a light, it produces an electric current. The current depends on the energy of light received by it. Now, you are asked to measure the energy of light illuminating the solar cell. The energy of light is represented by the electric current measured by a multimeter. Higher light energy produces greater electric current. You must set the apparatus according to Figure 1 and do the following steps.
Figure 1 Experiment setup for determining the color that has the highest energy

1. Use blue light source and a 6 volt battery.
2. Place the light source at a distance of 10 cm from the solar cell.

3. Adjust the position of the light source so that the light spot is focused at the center of the solar cell.

4. Record the electric current shown by the multimeter (the unit of current is micro-ampere).

5. Repeat steps 2 to 4 using the other two light sources: green and red.
6. Complete Table 1.
Table 1 Electric currents produced by different colors (score 9 points)
	Light color
	Electric current (micro ampere)

	Blue
	

	Green
	

	Red
	


7. Which color has highest energy? Explain your answer. (score 4 points).
III.2 Determining the color reflected by a colored body 
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Figure 2 Experiment setup for determining the color reflected by a colored body
Arrange the equipments according to Figure 2. You will measure the energy of light reflected by a colored screen when a specific color of light is illuminated on its surface.
1. Fix the position of the solar cell

2. Select a blue light source and a 9 volt battery.
3. Place a blue colored screen at its position.

4. Record the electric current shown by the multimeter.
5. Repeat steps 3 and 4 using the other two colored plates.
6. Repeat steps 2 to 5 using the other two light sources.

7. Complete the following table

Table 2 Electric currents produced by different colors and different colored plates (score 18 points)
	Light color
	Plate color
	Electric current (micro ampere)

	Blue
	Blue
	

	
	Green
	

	
	Red
	

	Green
	Blue
	

	
	Green
	

	
	Red
	

	Red
	Blue
	

	
	Green
	

	
	Red
	


8. Based on the table, determine which color is reflected by each colored plate. Explain your answer. (score 4 points)
III.3 Identifying the wiring of solar cells
A piece of solar cell can be considered as a battery connected in series with a switch (see Figure 3). When a piece of solar cell is illuminated by a light, it can be considered as closing the switch so that electric current flows in the circuit. On the other hand, if a solar cell is covered by an opaque body such that no light reaches the solar cell, it can be considered as opening the switch so that no electric current is produced.
[image: image3.bmp]
Figure 3 A piece of solar cell can be considered as a switch and an battery connected in series
You have a system consisting of four pieces of solar cells connected in a certain arrangement. You are asked to determine how these four pieces of solar cells are connected.

Arrange the equipment according to Figure 1 on page 2.

1. Select a blue light source and a 3 volt battery.
2. Cover the solar cells according to the combination in Table 3 and record the electric current shown by the multimeter for each combination.
3. Complete Table 3

Table 3 Electric current produced by combination of covered and uncovered pieces (score 18 points)
[image: image4.bmp]
4. Based on the result in Table 3, draw the connection of the given solar cell pieces (series, parallel, or combination) by assuming that the current of less than 0.5 micro amperes can be considered the current do not flow. Assume the solar cell pieces are numbered according to the order below. (score 10 points)
[image: image5.wmf] 

Colored plate

Electric current

measuring device

Batteries

Light source

Solar cell

Colored plate

Electric current

measuring device

Batteries

Light source

Solar cell


Answer:

IV. Designing The Solar Panel
Illuminate the solar cell with the blue light located at a distance of 15 cm. Record the electric current.
a) Calculate the number of pieces of solar cells you would need to produce 10 microamperes of current (score 5 points)
Answer:
b) Calculate the total area of all those pieces needed to produce 10 microamperes of current (score 5 points).
Answer:
Experiment II

Human Respiration

Materials 
:
Lime water or Ca(OH)2

Tools
:
Test tubes – 2 pieces



Rubber stoppers – 2 pieces

Plastic pipe, T or Y shape – 1 piece

Syringe – 1 piece

Test tube rack – 1 piece

Timer or Stopwatch – 1 piece

Procedures
:
Set up the experiment apparatus as shown below. (score 15)
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Number code:
your mouth

free air

free air

air space in test tube A

air space in test tube B

lime water in test tube A

lime water in test tube B


Prepare the test tubes. Place them on the test tube rack.

Using the syringe, fill each test tube with about 20 ml of lime water. DON’T REMOVE THE CAP OF SYRINGE.

Close the mouth of the test tubes with rubber stoppers.

1. Observe the initial condition of lime water before you inhale and blow. 

Write your observation (score 2): 

Test tube A : ……………………..

Test tube B : ……………………..

2. Using your mouth, inhale through the T-pipe as hard as you can. Do this 4 – 5 times. Observe the condition of lime water.

Write your observation (score 2):
Test tube A : ……………………..

Test tube B : ……………………..

3. Using your mouth, exhale (blow) through the T-pipe as hard as you can. Do this 4 – 5 times. Observe the condition of lime water.

Write your observation (score 2): 

Test tube A : ……………………..

Test tube B : ……………………..

4. Compare the condition of lime water in both test tubes, before and after inhaling and blowing.

Write your observation (score 4): 

Test tube A : …………………………………………………………………………....

Test tube B : …………………………………………………………………..………..

Answer the questions
1. Trace the route of air flow (write the number code only – refer to the experimental set up), during inhaling: (6 points) __________________________________________________________________ ___________ .

2. Trace the route of air flow (write the number code only – refer to the experimental set up), during exhaling: (6 points). 

__________________________________________________________________ ___________ .

3. According to the routes of air flow, there will be a difference in condition of lime water between test tube A and B. ( 6 points)

Explain the difference: _____________________________________________ 

________________________________________________________________ 

________________________________________________________________ .

4. If the changes in the lime water condition are caused by mixing or reaction between lime water and carbon dioxide, what can you conclude? ( 6 points)

__________________________________________________________________ ______________________________________________________
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