Exercise 3: How is Volume Related to Shape?

In Exercises 1 and 2, we have been measuring the mass of an object. In this exercise we look at another way of measuring objects, volume. Measuring an object’s volume answers the question of "How much space does it take up?" How much room an object or group of objects occupies describes its VOLUME. A simple way to think of volume is to picture how much of something can fit inside something else.  For example, a swimming pool can hold a certain volume of water.

TO BEGIN . . .

You will need

1. Box with the giraffe sticker on its lid.

2. Plastic bucket with the monkey sticker. This bucket should be filled with rice.  

3. Beaker and graduated cylinder.

· Examine the six containers in the giraffe box.

· Try to imagine which of the shapes can hold the same amount of rice or, which ones look as though they take up the same amount of space (have the same volume)?

Let’s find out if you have guessed correctly.

· Find the round sphere and place it in the container with its opening facing up


· Using the cup inside the bucket of rice and funnel, fill the sphere 

with rice. Do this slowly to avoid spilling. You may have to shake the funnel a bit as the rice may stick in the neck of the funnel. 

Question 1. Just by looking, what container do you think holds the same volume of rice as the sphere?  HINT: There is only one shape that holds same amount of rice as the sphere.

· Pour the rice from the sphere into the container you have chosen as being similar in volume. If you have rice left in the sphere, then the container you have chosen is too small. If the new container is not filled to the top with the rice from the sphere, then this container has a larger volume than the sphere.

·  Keep filling containers until you have found the correct one. 


· Fill the rectangular box with rice. 

Question 2. Now find the container that holds TWICE  (2 X) the amount of rice as the rectangular box?  

· Pour the rice from the rectangular box into the container you have chosen. You should then have an empty rectangular box and another partially filled container. 

· To determine if you have guessed the correct container, fill the rectangular box again, using rice from the monkey bucket.  

· Now pour this into the container you guessed.  If you guessed the correct container, two rectangular boxes full of rice should approximately fill the container you chose. 

·  If this is not the case, choose another container and try again.


Look in the giraffe box for the cylinder.

Question 3. Do you think the cylinder holds as much rice as the cube 

or do you think one holds more than the other? 

· Slowly pour the rice from the cube into the cylinder

and learn whether your guess was correct.

· Pour the rice from both containers back into the bucket. 

· Turn the empty cube upside down so that the open side is facing down.  

· Set the cylinder on top of the cube.. 
Question 4.  Can you tell by looking down at the containers why one has a higher volume? HINT:  It has to do with shape!


There are two containers left in the giraffe box that we have yet to examine. One is a cone (think ice cream!) 


and the other a pyramid.  

· Observe the size and shape of these containers. Are the containers the same height? Yes, the cone and pyramid are equally tall. 

Question 5. Are the volumes of a cone and pyramid that are equally tall equal?  Think carefully! If you are having trouble, look at the bases of the containers and remember the cube vs. cylinder comparison. One has a square base, and the other a circular base.  

· Slide the cone into the pyramid.  Now you should be able to see which one has the greater volume. 

· Fill the pyramid with rice and then pour the rice kernels into the cone.

You should find that all of the rice that was in the pyramid does not quite

fit into the cone. (Well, it may fit, but it heaps at the top.)  Thus, shape affects volume!

Finally, let's see if we can determine the volume of each shape available to us. To do this, you will need the beaker provided and the graduated cylinder (tall thin container).

· Begin by choosing one of the shapes. Then, fill it to the top with rice. 

· With the aid of the funnel, carefully pour the rice that filled the container into the beaker and try to read the measurement in milliliters on the side of the beaker. 
Can you make an accurate (precise) measurement of the volume of rice using the beaker? Let’s see if we can get a more accurate measurement of the shape you have chosen. 

· Again with the aid of the funnel, pour the rice you had in the beaker into the graduated cylinder. 
· Read the measurement on the side of the graduated cylinder. 
Question 6. What is the volume of the shape you have selected? (The answer should be in milliliters). 

· Repeat this process for the rest of the shapes and compare them. \
Question 7. Which shape has the biggest volume? Which has the smallest volume?

· Please place the empty clear containers back into the grasshopper box.  Now return the grasshopper box back into the wooden trunk.
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