Introduction Lab


This lab will familiarize you with some of the terms, measurements, and instruments you will be using throughout the year.  Carefully read and follow along.   Fill in your answers on the “Introduction Lab Report.”  You may work on the practice problems and questions at the end of the lab for homework.

Measuring in SI

The International System of Units, or SI, is the standard system of measurement used by many scientists (and the majority of people in the world).  Using the same standards of measurement makes it easier for people to communicate with one another.  SI works by combining prefixes and base units.  Each base unit can be used with different prefixes to define smaller and larger quantities.  


Look at these prefixes and base units.  They are on page 217 of your textbook.  First you will answer some basic questions about the units, and then you will measure things and convert to different units.  The SI base unit of distance measurement is the meter.  The instrument used to measure it is a ruler.

What is the SI base unit of measure for volume?  (*answer on the lab report page)  Today, however, we are going to find volume by measuring with a ruler and then using a formula so our units will be a cubic distance measurement.


What is the SI base unit of mass?  

Mass is found by using a balance.  A quick note before we continue.  We will explore these more later, but what is the difference between weight and mass?  Use your book’s glossary to define mass and weight on the lab report.

The base unit of measure for weight is a Newton (N).  
Use the definitions you wrote to finish this statement: 
If you measured your mass on Earth and then measured your mass on the Moon, the measurements would be the same because during your travel to the Moon no matter left or entered you.  Your weight on the Moon, however, would not be the same as it was on Earth.  It would be  . . .  because . . .
Conversions in SI


The main reason most people use SI is because it is easy to convert between units.  For example if two towns were 7 miles apart and I asked you to convert that to feet, you would probably need to get out a calculator (or at least a pencil and paper).  To convert in SI however, all you have to do is move the decimal place.

Each of the prefixes you looked at on pg. 217 are a factor of ten apart (one decimal place).  **Fill in the table on your lab report for the SI prefixes.  (We’ll use the meter as our base measure).  Have the bigger units on the left and the smaller (ignoring micro) on the right.


You will need to memorize these if you have not already.  One traditional way is the saying, “King Henry died Monday drinking chocolate milk.” Now you can use the chart to figure out how many places to move the decimal point.  If you are going to a small measurement, move the decimal place to the right.  For example:  7 meters would be 70 dm, 700 cm, or 7000 mm.

If you are converting to a larger measurement prefix, move the decimal point to the left.  For example:  7 meters is the same as .7 dam, .07 hm, .007 km.


Go ahead and make the measurements that you need to fill out this section of the lab report.
Calculations

Now you will do some calculations of surface area and volume.  Remember to use significant digits on all your answers and proper unit labels.  The following examples are to be your guide for the unit labels.


To find the volume of a rectangular prism, use the formula: length X width X height.  If I have measurements in meters then I have three meters multiplied together (m X m X m).  That gives me a unit label of m3.  For example:  2m X 3m X 1m = 6 m3.


The formula for the surface area of a rectangular is: length X width, so the unit label will be squared (m2) instead of cubed.


When doing your calculations, all the measurements should be in the same units.  For example:  2m X 3m X 1cm  does not equal 6m2cm.  Measurements must be converted to the same units, and then multiplied out.  For the previous example:  2m X 3m X .1m = .6 m3 or: 20cm X 30cm X 1cm = 600 cm3.

The formulas you will use:



Volume of rectangular prism:  lwh



Surface area of rectangular:  lw



Diameter: 2r



Circumference: πd



Area of circle:  πr2


Volume of cylinder:  πr2h   (just a circle that’s tall!)

Do the calculations on the lab report in whichever unit you want, just make sure you include unit labels and use significant digits.

Note:  This lab was adapted from Dr. Tom Hsu’s book Investigations for Foundations of Physical Science and from your textbook.

Introduction Lab Report

Name:  _______________________
Lab Materials:

balance
meter stick

coffee can

textbook
calculator

Measuring in SI

Base unit for volume?  _______________   Base unit for mass?  __________________


Mass:  _______________________________________________________________


Weight:  _____________________________________________________________


. . . weight on the Moon would be ____________________________________



because ________________________________________________________.

Converting in SI
	
	
	
	m
	
	
	


1)  length of textbook:  ________ cm   =   ________ mm  = _________ m = ____________km
2)  width of textbook:  ________ cm   =   _________ mm  = _________ m = ____________km

3)  height of textbook:  ________ cm   =   _________ mm  = _________ m = ___________km

4)  diameter of coffee can:  ________ cm   =   _______ mm  = _________ m = __________km

5)  height of coffee can:  ________ cm   =   ________ mm  = _________ m = ___________km

6)  height of you:  _________ cm   =   __________ mm  = __________ m = ____________km

7)  mass of coffee can:  _________ g   =   _________ mg  = _________cg = ____________kg
Calculations in SI (** Use significant digits and write unit labels.**)
Surface area of textbook:  ______________

volume of text book:  ___________

Circumference of can:  ________________

volume of can:  ______________
Volume of textbook in km3:  ___________________________________

Volume of coffee can in mm3:  __________________________________

Summary Questions & Extra Problems:

1) Why is SI the standard system of measurement used throughout the world?
______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

Most of you are most familiar with the English System of measurement (feet, inches, pounds, Fahrenheit, . . .).  The goal of these questions is to get you a little more comfortable with using SI units.  All your answers can be approximations, but must be in SI units.  Use pg. 217 of your book for conversions.  You must include unit labels.
2) Approximately what is the mass of a paperclip?


_____________


What is the mass of a paperclip in kilograms?


_____________

3) What is your mass?






_____________

4) Name something that has a mass of approximately 1 kilogram.  
_____________

And lastly, a few calculations (*Use significant digits and write unit labels.**)
5) What is the volume of a train car that is 3m X 3m X 10m?
_____________

6) What is the volume of a box that is 1m X 50cm X 20cm?
_____________

7) What is the volume of a can that is 1m tall with a diameter of 40 cm?  _____________
