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Measurement 

Experiment objectives:
To measure the length, mass and volume of some metallic objects and then to determine the density of solid and liquid objects.

Theory:
Physics is based on measurement of physical quantities.  Certain physical quantities have been chosen as base quantities (such as length, time, and mass); each has been defined in terms of a standard and given a unit of measure (such as meter, second, and kilogram). Other physical quantities are defined in terms of the base quantities and their standards and units.
The unit is a unique name we assign to measures of that quantity. In 1960, an international committee established a set of standards for the fundamental quantities of science. It is called the SI (System International).
Units for Three Sl Base Quantities

	Quantity
	Unit Name
	Unit Symbol

	Length
	meter
	m

	Time
	second
	s

	Mass
	kilogram
	kg


                     

                                         







 
Density is the ratio of mass to volume (symbol ρ or D) or

                                     
Density is measured in units of kilogram per cubic meter (kg/m3) or gram per cubic centimeters or (g/cm3). 

Materials and equipments:
Three different in shape solid metallic objects (parallelepiped and cylinders), ruler, thread, beakers, digital balance, plastic, clothespin, paper clips, rubber stoppers, small rocks, graduated cylinder, water.
                
Measurement of length
1. Obtain three different blocks and a ruler
2. Measure the length, width, and height of each block or height and diameter of a cylinder. 
3. Measure the mass of the three objects you used in part A. 
4. Repeat step 2 for the other two objects.
5. Record your results in Table 1

Table 1: Measurement of lengths, mass, and density
	
Object shape

	Mass
(g)
	Length
l
 (cm)
	Width
w
 (cm)
	Height
h
 (cm)
	

(cm3)

	
(g/cm3)
	
(kg/m3)

	Copper
	
	
	
	
	
	
	

	Aluminum
	
	
	
	
	
	
	


                                              
Volume of regular-shaped objects
1. [image: ]Fill the beaker to its half capacity with water.   
2. Insert a thread through the hole of each object. Tight a knot at the end of the thread to secure the object from falling.   
3. Hold the other end of thread with your hand and submerge the object completely in water. Do not allow the object to touch the bottom of the beaker.
4. Observe the rise in water level in the beaker and measure its new volume. 
5. Note that the surface of water is concave. Read the volume at the bottom of the curve.  
6. Record your data in Table 2.
7. The rise in the water level represents the volume of the submerged object.
8. Repeat step 4 for the other two objects and record your data in Table 1.
9. Find the density of each object and tabulate your results in Table 1.

Table 2: Measurement of volume 
	Object’s shape
	Mass
(g)
	Initial water level
(a)
cm3
	Final water level
(b)
cm3
	Object’s volume
(b-a)
cm3
	
(g/cm3)
	
(kg/m3)

	Copper
(cube)
	
	
	
	
	
	

	Aluminum
(cube)
	
	
	
	
	
	



















Volume of irregular-shaped objects
Procedure:
1. Select the objects that sink in the water. Fill graduated cylinder with water to approximately the half-way mark. Record the exact volume in the table below. 
2. Carefully lower the object into the water so that it is completely covered with water. 
3. Avoid spilling water. Observe the meniscus and record the new water level. 
4. To determine the volume of the displaced water, subtract the initial volume from the final volume in the table below. 
5. Using the same procedure from above, measure the volume of one rubber stopper, four paper clips, and two small wooden blocks.  Record your measurements in the table 3, don't forget units.
Table 3: Volume of Odd-Shaped Objects      
	Objects
	Initial volume of
Water
(ml)
	Final volume of
Water
(ml)
	Volume of water
Displaced
(ml)

	Plastic clothespin
	
	
	

	Paper clips
	
	
	

	Rubber stoppers
	
	
	

	Small rocks
	
	
	



Unit Conversion
Use the metric stick to measure the items listed below. Place your measurements in the spaces below.   Above each column write the name of the unit that is abbreviated below it. Circle the unit you used to directly measure with for each item.  You will need to convert for the other units.  

	Diameter of Penny
	____________m
	____________cm
	___________mm
	____________km

	Height of lab counter
	____________m
	____________cm
	___________mm
	____________km

	Width of the Textbook
	____________m
	____________cm
	___________mm
	____________km

	Length of the Room
	____________m
	____________cm
	___________mm
	____________km



Use the scale to mass the following materials. Place your measurements in the spaces below. Be sure to check the unit on the scale to verify that you are measuring in grams.

	Mass of paper pin
	____________g
	____________mg
	___________ kg
	____________ oz 

	Mass of empty 10 ml graduated cylinder
	____________g
	____________mg
	___________ kg
	____________ oz 

	Mass of graduated cylinder with 10 ml water
	____________g
	____________mg
	___________ kg
	____________ oz 

	Mass of 10 ml water
	____________g
	____________mg
	___________ kg
	____________ oz 


Use the thermometer to measure the temperature of the following items.  Write the name of the unit measure above the column that contains its abbreviation. Circle the temperature/s which you were able to measure directly.
	Ice water
	____________ F
	____________  C
	____________  K

	Boiling water
	____________ F
	____________  C
	____________  K

	Room temperature
	____________ F
	____________  C
	____________  K

	Body temperature
	____________ F
	____________  C
	____________  K


Review Question
  
1. What is the metric SI unit used for measuring length? ________________________. 
 
2. The metric prefix denoting 1000 is ________________________.
 
3. If you are changing m to cm. what direction do you move the decimal point? ________________________.
  
4. What is the metric value for mass? ________________________.

5. What is the metric value for length or distance? ________________________.

6. What is the prefix value for 100? ________________________.

7. What is the prefix value for 1/100? ________________________.
  
8. If we are moving from a large value to a small value, we move the decimal point to the _____________________.

9. If we are moving the decimal point to the right we are moving from a ___________ value to a ____________ value.

10. Use the pocket steel tape and measure to the nearest millimeter the height of your partner. Care must be exercised in doing the measurement.

Height = _____________ cm. 

Height = _____________ m

Height = _____________ ft


11. Find the density of water in g/cm3. Design your own procedure and tabulate your results

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………


12. If the density of a pure one gram of liquid water is 1.0 g/cm3, what is the density of three grams of same water will be 3g/cm3. 



13.  Determine the least count of the following 
[image: http://www.rit.edu/~w-uphysi/uncertainties/ile.gif]

















End of the lab exercise
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