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Purpose:  To learn how to use tools to determine mass, temperature, linear dimensions, and volume.

Hypothesis: We, as a class, state that tools in the science laboratory can aid us in making our observations of certain objects and that measurements are not always accurate and precise.
Definitions:  You may need to use a dictionary or an on-line dictionary (like www.m-w.org) to define these.

1. Mass:  

2. Temperature

3. Thermometer

4. Celsius

5. Percentage Error

6. Volume

7. Measurement
8. Meniscus

     9.   Gram

     10.  Meter

A) Length: “The Body Metric Style.”

Use a metric ruler to measure the parts of the body described below:

· My hand span is ________ cm (measure from the tip of your thumb to the tip of your little finger)

· The width of my thumbnail is ______ mm or ______cm

· The width of the back of my hand is ________cm

· My height is _______ cm

· My metric shoe size is ____ cm

---------------------------------------------------------------------------------------------------------------
Using your above measurements, determine the lengths of the following objects. For example, if your height is 50 cm, and the length of the textbook is 1/5 of your height, the length of the textbook is 10 cm. You are not using a ruler; use your body measurements to determine the lengths of objects. It is OK to estimate a bit. 
	Item
	Body Measurement Length  

	textbook
	 

	desk
	 

	pencil
	 

	lab station
	 


Use a metric ruler to determine the actual length of these objects and determine your percentage error. 

(“Measured” value is from the chart above and the “accepted” is from the chart below). 
	Item
	Actual Ruler Measurement (cm)
	Percentage Error (%)

	textbook
	 
	 

	desk
	 
	 

	pencil
	 
	 

	lab station
	 
	 


Use the meter stick to determine the dimensions of the following equipment in the room. Measure in (cm) and convert to (mm).
	Item
	(cm)
	(mm)

	height of cabinet
	 
	 

	height of door
	 
	 

	length of chalkboard 
	 
	 


B) Temperature:  Take Celsius temperature readings of the water from the tap and from the pitcher.  Use the reference tables to convert these temperatures to Fahrenheit. 
	Item
	Measured Temperature (oC)
	Converted Temperature (oF)

	Tap Water
	 
	 

	Pitcher Water
	 
	 


C) Mass: Using the triple beam balance to determine the mass (to the nearest tenth) of the following objects. Remember, triple beam balance requires two hands to carry it!!!!

	Item
	Mass (g)

	Rock/Mineral
	 

	piece of chalk
	 

	box of chalk
	 


D) Volume:   
i:  Regular (flat-sided) objects can have their volume determined by measuring their lengths, widths, and heights, and then multiplying the numbers together.  V = l x w x h   Round the nearest hundredth. 
Use this multiplication method to determine the volume of your textbook and another book (your choice) from the bookshelf. 

	Item
	length (cm)
	width  (cm)
	height (cm)
	volume (cm3) 

	Textbook
	 
	 
	 
	 

	any other book
	 
	 
	 
	 


ii: Irregular-sided objects require a method called displacement to determine their volume. A graduated cylinder is filled to a certain level with water. An object is then placed (not dropped!) into the cylinder and a new level is reached. The volume of the object is the difference between the final level and the initial level.

Volume of object = Final volume reading - initial volume reading

Determine the volume of the two minerals:

	Item
	initial volume (mL)
	final volume (mL)
	volume of object (mL)

	Mineral A
	 
	 
	 

	Mineral B
	 
	 
	 


Questions/Analysis/Extensions:

1. How is the process of determining the volume of a regular shaped object different from determining the volume for an irregular shaped object?

2. How would you determine the volume of an irregular sided piece of cork (which floats in water)?

3. Why must we measure volumes in graduated cylinders at eye level?

4. Why did you have error in your length measurements in Part A?  What are your “sources of error?” 

5. How are tools (such as triple beam balances, thermometers) useful to scientists in making   

            observations?  Why can’t scientists just rely on their senses; why do they need tools?

6. Why are providing units important in measurement? 

7. Fill in the chart below identifying the tools of the trade and the standard metric units:

	Variable
	Lab Equipment
	units used

	length/width/height
	 
	 

	volume
	 
	 

	temperature 
	 
	 

	mass
	 
	 


8. Can we accept or reject our hypothesis???? Why or why not??
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