Name _______________________ Date _______________ Class _________________

Lab Activity: A Grain of Sand

How do you weigh a tiny grain of sand? A grain of sand is very small, however a single atom is considerably smaller. By working with a grain of sand one can appreciate the size of an atom. In this experiment you will learn how to determine the mass of a grain of sand by working with a representative sample.

EQUIPMENT AND SUPPLIES : per lab station


Watch glass


150 ml beaker


Glass stirring rod


Forceps


Small cup of sand  (40 mesh or coarser)


Graph paper


Centigram balance

PROCEDURE:

1. Obtain about one teaspoon full of coarse sand on your watch glass.

2. Weigh a small beaker. Leave the beaker and its weight in position on the balance.

3. Carefully transfer a single grain of sand to the beaker.

The grain of sand may be pushed from the watch glass into the beaker with the sharp point of a pin. Can you see any change in the balance reading? _

                            _____________________________________

4. Add 9 more grains of sand to the beaker.                                                                     Do the ten grains make any difference in the balance reading?
                             _____________________________________

5. Adjust the balance reading to be 1 g more than the mass of the beaker.

Add sand until you have 1g in the beaker.

6. Obtain a piece of graph paper. The squares should be 1cm x 1cm.

7. Spread the 1g of sand evenly over the center of the graph paper.

Be careful not to lose any. Gently roll a glass-stirring rod over the sand.

Spread it evenly. The layer should be 1 grain of sand thick.

How many squares are covered with sand?

_____________________________________

8. Pick out one of the squares. Brush all of the sand off all of the squares except this  

one. Try not to disturb the grains on the chosen square.

CALCULATIONS:

1. Count the total number of grains of sand on your chosen square of graph paper.

Use the point of the pin to move each grain out of the square. See picture on previous page.

             Number of grains of sand on chosen square =______________________

2. Calculate the number of grains of sand in the one gram of sand.

Grains of sand in one square X number of squares covered = grains of sand in 1g of sand. 

3. Change the very large number of grains of sand in 1g to scientific notation.

             ________________grains of sand =_________________grains of sand

                                             (in 1g)                                                  (scientific notation)

4. Calculate the mass of a single grain of sand.

Divide 1g of sand by the number of grains in 1g.

   1 gram of sand___  =   ________________ g per 1 grain of sand

grains of sand in 1 g

5. Change this very small number of grams per one grain to scientific notation.

             ________________grams per grain = ________________grams per grain

                                             (of sand)                                               (scientific notation)

             The grams per grain of sand is the mass of one grain of sand.

6. Summarize your results as follows:

a. Number of squares on the graph paper covered by one gram of sand:          

    ________________

b. Number of grains of sand in one square:_______________

c. Grains of sand in one gram of sand:___________________(scientific not.)

d. Mass of grams of one grain of sand___________________(scientific not.)

ANALYSIS: 

1. By what three steps did you find the mass in grams on one grain of sand?

2. Since atoms are so small, larger numbers of them than grains of sand are 

needed if they are to be weighed on a laboratory balance.

You cannot count atoms as you counted the grains of sand, but scientists have counted atoms in solids with the help of x-rays.

Suppose a chemist wishes to find the mass of an individual atom of an element, say copper.

a. He/she weighs exactly 63.5 g of copper metal.

b. He/she finds that it has been determined with the help of x-rays that there are 6.02 x 1023 atoms of copper in the 63.5 g of solid copper.

(Note: 6.02 x 1023  atoms of any element can be weighed on a laboratory balance.)

c. How will the chemist use this information to find the mass of one atom of 

Copper? (You do not need to find the numerical answer.)
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