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Directions: 
This Inquiry Task will measure your ability to think scientifically. In this task, you will work with your partner(s) to complete a science investigation. You will work on your own to make predictions, critique investigations, analyze data, and develop explanations. 

First you will read a short story, and then you will make a prediction based on the information in the story. You will work with a partner to complete a task and collect data. After you have finished the task and recorded your data, you will work individually to answer questions. You will have 90 minutes to complete the task and answer the questions. You may include drawings or labeled diagrams to help explain your answers. 

Read the story below. 
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Materials for the Investigation: 

You will be been given these materials:

1 wooden block



Masking tape (1m) 

2 jumbo paper clips
String (1m) 

A plastic cylinder (a pen, for example)

2 plastic cups

200 small washers

2 large washers




Coarse sand paper (1)

Fine sand paper (1)

Felt (1)

Thin cardboard (1)




Setup for your investigation:

Diagram 1: Model Shipping Container
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Diagram 2: Model Shipping Container on Model Cargo Room Floor

  













Close-up view 











of cup


Making Predictions 

Using information from the story, the diagrams and your knowledge of the force of sliding friction, predict how the floor material will affect the force needed to begin the box sliding across the floor. Explain your answer. 

Write your prediction and explanation in the box below. 
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Setting Up and Conducting Your Investigation 

Setting Up the Model:
1. Assemble the model shipping container as shown in DIAGRAM 1 on page 3.

2. Bend the small loop of the paper clip down against the wood block.

3. Be sure the paper clip does not hang down below the bottom of the wood.

4. Assemble the model cargo room floor as shown in DIAGRAM 2 on page 3.

5. Tape both ends of your test material securely to the table.

6. Use enough string for the cup to hang approximately halfway to the floor when your block is in the middle of the test material.

7. Tie your string through both holes in the cup as shown in the close-up view of cup on page 3.
8. Place 2 large washers in the cup to act as a weight. These will remain in the cup throughout your trials.
Directions:
1. Using the model system, gently add small washers to the cup until the block begins to move across the surface.

2. Count the number of small washers it took to move the block.

3. Record your data in the data table below.

4. Conduct 3 trials.

5. Calculate and record the average number of small washers it took to move the block.

6. Repeat Directions steps 1-5 for each of the four test materials.
NOTE: BEFORE EACH TRIAL CHECK THAT THE PAPER CLIP IS FLAT AGAINST THE BLOCK. REPLACE PAPER CLIP IF NECESSARY.
Remember you are investigating the following question: 

How will the type of floor material affect the amount of force needed to get the box to begin sliding?

DATA TABLE:

Effect of Floor Type on Number of Small Washers

	
	Number of Small Washers

	Floor Type
	Trial 1
	Trial 2
	Trial 3
	Average

	Coarse Sandpaper
	
	
	
	

	Fine Sandpaper
	
	
	
	

	Felt 
	
	
	
	

	Thin cardboard
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Organizing and Presenting Your Data 

Directions: 
You will work on your own to organize and present your data, analyze and use your results, and evaluate the investigation. 

Answer the questions as completely as you can. 

Write your answers in the spaces provided.

Copy the data from your trials and your averages from the data table in your task booklet on page 6 into the table below.

DATA TABLE:

Effect of Floor Type on Number of Small Washers

	
	Number of Small Washers

	Floor Type
	Trial 1
	Trial 2
	Trial 3
	Average

	Coarse Sandpaper
	
	
	
	

	Fine Sandpaper
	
	
	
	

	Felt 
	
	
	
	

	Thin cardboard
	
	
	
	



2. Use the information from the data table to construct a graph that shows the relationship between floor type and the number of small washers. Be sure to clearly label each axis and include a title.
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Many of the products we use are made or grown in other countries and sent here by plane, boat or truck.  Some companies that make televisions, for example, put them in wood boxes that are carried here by cargo ships.  When ocean waves cause the ship to tilt from side to side, the boxes sometimes slide across the cargo room floor and damage the televisions packed inside. Increasing the friction in the cargo room may solve the problem.  The television manufacturer is willing to change the box materials and the shipping company is willing to change the floor materials.  Imagine that you have been hired to conduct a friction study that will explore ways to increase the friction force and solve the problem of the sliding boxes. You decide to investigate the following question:








How will the type of floor material affect the force needed to get the box to begin sliding?





1.





4b. Explain how your data and observations do or do not support your prediction.





6. Identify one other variable that could affect the sliding of boxes during the shipping process. Explain how you would investigate the effects of this variable.





4a. Look at your Prediction in the Task Booklet. Does your data support your prediction?








		YES





		NO





5b. Describe two ways that this model is different from actual shipping conditions.





5a. Describe two ways that this model is similar to actual shipping conditions.





Thin cardboard:





Felt:





Fine Sandpaper:





3. Use data from your investigation to explain what happened as you changed the floor type.





Coarse Sandpaper:





7. Explain how you would make sure your investigation was a fair test.





ON YOUR OWN





8. Increasing the mass of the TV box increases the friction between the box and the floor. The TVs are shipped in boxes with masses of 45kg, 90kg or 180 kg. Which box and floor type combination will offer the most protection against sliding during shipping?  Use your data and your knowledge of the force of friction to explain your answer.





WITH YOUR PARTNER





ON YOUR OWN
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