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Deliverable B Template
To expedite the approval process, please make sure you can answer “yes” to the following questions:
· Are your Deliverable B components (open text, assessments, media, and other instructional resources) organized in a manner that another school or instructor could easily take them and incorporate them into their learning management system?
· Does the information in your Deliverable B documents align with your Deliverable A outlines? If you make changes once you get into Deliverable B, please make the appropriate changes to your Deliverable A documents.
· Does your open text section include enough copyright-free content to provide students with information regarding the key concepts? The open text should not be a lesson plan, but does not need to be as detailed as a textbook. It should guide students through the module concepts with elements such as your original content, activities and assessments, and hyperlinks to additional content and activities that may be proprietary (see example Open Text).
· Are your objectives measurable? For example, the word “understand” is hard to measure so instead of saying “The student will understand CNC programing” the objective should have an action verb and say “The student will demonstrate correct use of G-codes…” or “The student will write a CNC program…” (see attached handout on writing objectives).
· Do your learning activities and assessments align with the stated objectives? Is it clear that each objective is being learned and assessed somewhere in the content?
· Do your learning activities and assessments offer students a variety of ways to demonstrate what they have learned (i.e. tests, discussion prompts, projects, portfolios, hands-on activities, etc.)? 
· If you already teach this course face-to-face, is the same content covered in your online course (just in a different format)? Sometimes it is easier to think of how you would teach a face-to-face class (one class from start to finish). Then think of how you can complete those same tasks in an online classroom. So if you start a class with a problem on the board, provide a problem to start each module in your online course. You could even provide a demonstration of how to solve the problem later in the module.
· Do your Deliverable B components present the content in a variety of ways to appeal to different types of learners (e.g. presentation, voice recordings, video demonstration, screen shots, etc.)?
· Did you provide a way for learners to practice the skills and knowledge within the content (student recorded demonstration, practice equations, blueprint writing/programming)?
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Goal
The goal of this module is to provide students with the tools they need to use scientific notation to represent quantities, apply electrical units of measure, convert metric units, and express measured data with the proper number of significant figures.
Objective
Learner will be able to:
· Use scientific notation to represent quantities
· Convert one electrical metric unit to another metric unit
· Convert from one unit with a metric prefix to another unit using scientific notation
· Express measurements with the proper number of significant figures.

Orienting Questions  
· How do you represent extremely large or small quantities using scientific notation?
· What are the processes of performing arithmetic using scientific notation?
· How do you convert measurements containing metric prefixes?





Introduction
When dealing with extremely large or small quantities, scientists and engineers use scientific notation as a form of representation.  In electronics, scientific notation is an important tool for representing electrical values. Important skills include being able to perform arithmetic (adding, subtracting, multiplying, and dividing) using scientific notation, and being able to convert between units of metric measures. 
1.1 Quantities represented b y scientific notation
Very large and very small quantities are encountered a great deal in electronics.  Scientific notation is used in the place of huge numbers of digits.  
 Scientific notation                       [image: C:\Users\Jason\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\YRS9IHLE\MC900329619[1].wmf]	
Scientific notation is a convenient way to express large or small numbers in order to perform arithmetic and other functions.  Scientific notation uses a base number between 1 and 10, and a power of ten.  A power of ten is a representation of a base number of ten and an exponent indicating how many times the base number is raised. The power of ten is represented by a symbol written above and to the right of a digit, or an exponent. 
For example, if we were to represent 230,000 in scientific notation, we would move the decimal point left until we have a number between 1 and 10 on the left side of the decimal. 
In this case, we would move the decimal point between the 2 and 3.
Next, we would count the number of digits to the right of the decimal.  In our example, there are 5.  So 230,000 would be represented as 2.3 X 105.
Scientific notation can only have a number less than 10 to the left of the decimal.  Any numbers to the right of the decimal, greater than zero, must remain in the base number.  As in the above example, we left the 3 in the base number since it is greater than zero.
To convert a number represented by scientific notation to a decimal number, we would simply move the decimal to the right the number of places indicated by the exponent.
example	
	Let’s take the following number and convert it to scientific notation:
		2,500,000	Our number
2.5	We place our decimal between the 2 and 5 which gives us our base number between 1 and 10.
2.5 X 106	We moved the decimal 6 places to the left.
1.1.2 Small Numbers
When dealing with small numbers, the decimal is moved to the right.  Instead of a positive exponent (power of ten), it is negative.  This does not mean the number is negative. 
For example, if we wanted to represent the quantity 0.00000362, we would move the decimal to the right until we have a number between 1 and 10.  In this case, our decimal would be between the 3 and 6.
Next we would count how many digits are on the left side of the decimal.  In our example we moved the decimal 6 places.  Our example would be 3.62 X 10-6.
Notice, we left the 2 because it is a number greater than zero.
To convert a small number represented by scientific notation to a decimal number, we move the decimal to the left the number of places indicated by the exponent.
EXAMPLE
	Let’s represent the following decimal number in scientific notation:
		0.000 000 025		Our number.
2.5	We moved the decimal point to the right to give us our base of 2.5 which is between 1 and 10.
2.5 X 10-8	We moved the decimal 8 places to the right, giving us our exponent of (-8).

MORE EXAMPLES
	516,570,000,000,000 = 5.1657 X 
	0.000100972 = 1.00972 X 
	4,683.8 = 4.6838 X 
	0.05871 = 5.871 X 
7.55 X  = 755		
	190 X  = 190,000,000		
	1.23 X  = 0.00000123		
9 X  = 0.009		
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View the video below before proceeding to the next section.

NOTE:	When you see the following movie icon, there is a video to be watched. Click on the hyperlink to access the video.
[image: video-icon by Farmeral - a button I made for choosing video download]
Scientific Notation Video
A transcript of this video is available below: 


“We are going to talk about what it is and why it is important. We will give you examples so you will get really good at this stuff. So scientific notation is like an abbreviation, it’s a way to wrote number that are really big and rally small. Here is why it is important, in science we spend a lot of time dealing with large numbers, for example, this is the number of miles that it is from earth to the closest star outside our solar system. We also look at a lot of really small numbers. This tiny number is the time it takes for light to go from one side of an average size bedroom to the other side. This is the number of atoms in an average size glass of water and is the number of pounds of a proton in an atom. Look at all these zero’s these zeros are such a pain, imagine having to multiply this number by this number, even if you use a calculator or computer, just typing these zero’s and making sure you haven’t forgot any is a real pain. So scientific notation comes in handy because it lets us take numbers like this and lets us get rid of the entire zero’s and write them in a very compact way. Let me show you how we so it, let’s start with this really big number. This is how we compress it down and write it. First, we have to figure out where the decimal place would be, and you know it should be right here.  Now we mover the decimal and we count the spots, one, two, three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen, so this is our new spot. We move the decimal here so there is one number in front of the decimal. After that I write the new number, two point five, three so I got rid of all the zero’s. This is the first part of the number now I need to count for the fact that I moved the decimal thirteen spots. I say I moved it thirteen spots by writing ten raised to the thirteen power. So two point five, three times ten to the thirteen power is my new number.
Now here is a very small number, I do the same but instead of the number getting bigger it is going to get smaller. I am going to move the decimal place eight places, so now I have a number this is not zero to the left of the decimal. Now I rewrite my new number with the decimal in its new position. So it is going to be two point zero three. So to show I moved the decimal place eight times in this position I write ten to the negative eight. So when I move the number to the left I get a positive number, when I move it to the right I get a negative number. To sum it up, if you move left the exponent goes up, and if move to the right the exponent goes down. 
Here is some examples writing these numbers in scientific notation and then we will take numbers that have already been written in scientific notation and show to convert them back into regular numbers.
Start with this number, and write it in scientific notation, first thing is to find out where the decimal is, here, we move the decimal to the left nine times, it will be ten to the ninth. So we rewrite our new number, three point seven, four, nine times ten to the ninety. Remember we start with ten to the zero power and count up. With this number we go down to the ten to the negative fifth. So our new number is going to be five decimal two, six, nine, times ten to the negative fifth.
Put decimal here and start counting until there is one number to the left of a decimal which is fourteen times. We write as eight point one, three times ten to the fourteenth. 
This one here, we move the decimal to the right, eight times, so our new number is two point one, four times ten to the negative eight, this is called decimal notation. 
Now we want to take numbers that are written in scientific notation and turn them back into a decimal number. First we need to get the exponent back to ten to the zero power. Seven point nine, two, one, tight now we are at ten to the eight power, we want this number back down to ten to the zero. So we move the decimal down eight times adding in the zeros. So this is my new number.
This one here, I want the exponent back to zero so I move the decimal to the left five times adding zeros as needed, so point zero, zero, zero, zero, eight, two is how four point one three times ten to the third power, we move the decimal three places to the right adding zeros, so our new number is four thousand-one hundred-thirty. Here is the last one.
Five point two, two, one, six times ten to the negative nine, so move the decimal nine places to the left nine times adding zeros as needed. And here is my new number written in decimal notation.”
1.1 TEST YOUR SKILLS
Represent the following numbers in scientific notation:
1.	380       __________________________
2.	5,400	__________________________
3.	7,900,000 	____________________
4.	0.35	___________________________
5.	0.0084	___________________________
6.	0.00009	_____________________
Express the following as a decimal number:
7.	3 X 103	____________________________
8.	6.2 X 105   __________________________
9.	8.9 X 10-4   __________________________
10.	5.5 X 10-7   __________________________

1.2 ARITHMETIC WITH SCIENTIFIC NOTATION        [image: C:\Users\Jason\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\AAK6JN7F\MP900399539[1].jpg]
Scientific notation makes performing arithmetic simpler when dealing with very large and very small numbers.  This leaves less room for errors.
1.2.1 ADDITION
We add numbers in scientific notation using the following method:
1. Express both numbers in the same power of ten.
2. Add the base numbers.
3. Bring the power of ten down to represent the new power of ten for the sum.
4. Simplify so that the base number is between 1 and 10.
EXAMPLE
How would we add 3 X 105 plus 6 X 104? 
We need to first express the numbers using the same power of ten:  
	(3 X 105) + (60 X 105)
Add the base numbers:
	3 + 60 = 63
Bring the power of ten down:
	63 X 105
Simplify so that the base is a number between 1 and 10:
	6.3 X 106

1.2.2 SUBTRACTION
The following method is used when subtracting powers of ten:
1. Express both numbers with the same power of ten.
2. Subtract the base numbers without their power of ten.
3. Bring the power of ten down to represent the difference.
4. Simplify so that the base number is between 1 and 10.
EXAMPLE
Here is an example of subtracting numbers expressed in powers of ten:
	Subtract 3.5 X 10-12 from 9.5 X 10-11
First we represent both numbers in the same power of ten:
	(9.5 X 10-11) – (.35 X 10-11)
Subtract the base numbers:
	9.5 - .35 = 9.15
Bring down the power of ten:
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View the video below before proceeding to the next section.

[image: video-icon by Farmeral - a button I made for choosing video download]
Scientific Notation: Addition and Subtraction
The transcript for this video is available below:

“Addition and subtraction with scientific notation as you probably remember each number written into scientific notation has two parts. This which we can call co-efficient or mantissa and this ten raised to an exponent, we can just call the power. When we do addition and subtraction problem with scientific notation we hope that the powers are the same, because it makes the problem so easier, but if they are not the same, it is ok. I will show you because to solve them problems. Let’s look at this addition problem, in this case, the first thing I want to look at is the powers, and since there are the same ten to the fifth power we are set.  Here is all I have to do, I take the co-efficient and since this is addition I add them together.  Three point seven six nine plus four point two one, I do the math and since the two powers are the same all I do is bring this power down ten to the fifth and use it in my final answer. Simple as that, so my answer is seven point nine seven nine times ten to the fifth.
Here is a subtraction problem; I will not go through the whole thing because I think it is so easy.  I just look at the powers here and they are the same so all I have to do is subtraction.  Eight point one four two point zero one there is the answer, then I take ten to the negative second and I pull it down here and reuse it in my final answer and I am done. You might be asking what you do if the powers are not the same. Here is an example, I have ten to the fifth and I have ten to the sixth. I cannot add these together until the powers are the same. So I am going to have to change around the exponents on one of these numbers, so both have the same exponent number. You may remember these rules, we talked about earlier. If I move the decimal place right or left in a scientific notation number that changes the exponent on ten. So we can reverse that. I can change this ten to the fifth to ten to the six by moving the decimal place to the left. Here is what I mean, I take the decimal and I move it one spot here and I get point seven five eight, according to our rules, if I move the decimal place to the left the exponent on ten its bigger so I move it one spot to the left which means the exponent will be bumped up from ten to the fifth to ten to the six. So moving the decimal place one spot to the left, now gives me two numbers that have the same power. So now we can go ahead and add them like I did earlier. So I will do two point eight seven one plus point seven five eight, add together and you get three point six two nine ten to the six.
Now you teacher might be asking you to round your answer using significant figures. I am not rounding using significant figures here but if your teacher is asking you to do that watch my video on Significant Figures Rounding for Addition and Subtraction as well as Significant Figure Rounding for Scientific Notation. But keep in mind I am not following those rules here. Here is another example. We have ten to the negative eight and ten to the negative ten. IN order to subtract them, I will have to rearrange some decimals places so the exponents are the same. If I move this decimal place to the left it will bump up the exponent on ten. So I can go from negative ten, negative nine, to negative eight by moving this to the left two spots. So my new number is going to be point zero five seven two, so since it was up two it will times ten to the negative eight, so now both powers are the same.  Since this is a subtraction problem, I will go ahead and subtract the numbers. I have two point nine seven eight five minus point zero five seven two and here is the answer to the first part, and I take ten to the eighth and bring it down here for my final answer. 
Another problem that sometimes people have in adding or subtracting scientific notation is they get a final answer that is not written up correctly, according to the rules of scientific notation, let me show you what I mean. Let’s take this example, we are in luck because the powers are the same so all I have to do is subtract. So take four point eight six subtract four point seven two and I get point one four times ten to the third, but that cannot be my final answer. Here’s why. Scientific notation, as you may remember always needs to be written with one number to the left of the decimal point and then you have everything coming after it. Here we don’t have anything to the left of the decimal place so it is not written correctly. What is point one four, I want to write as one point four that would then be correct. So in order to change point one four to one point four I want to move the decimal place over one spot to the right. When we move the decimal to the right, according to the rule, the exponent of ten goes down from one, to the third to one to the second. So one point four times ten to the second is now written in scientific notation. ”

1.2.3 MULTIPLICATION
To multiply numbers expressed in scientific notation use the following method:
1. Multiply the base numbers without their powers of ten.
2. Add the powers of ten using the algebraic rules for adding numbers (the exponents do not need to be the same).
EXAMPLE
Multiply 6 X 103 by 4 X 10-5 
Multiply the base numbers:        (6)(4) = 24
Add the exponents:		3 + (-5) = -2
The product is:	             24 X 10-2 
Simplified:			 2.4 X 10-1
1.2.4 DIVISION
To divide numbers expressed in scientific notation use the following method:
1. Write the problem as a fraction with a numerator and denominator.
2. Divide the base numbers.
3. Subtract the exponent in the denominator from the exponent in the numerator (the exponents do not need to be the same).

EXAMPLE
Divide 7 X109 by 3.5 X 104 :
	Represent problem as a fraction:
						
	Divide the base numbers:
						7 / 3.5 = 2
	Subtract the exponents:
						9 – 4 = 5
The quotient is:			2 X 105
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Complete the following activity before proceeding to the next section.

[image: video-icon by Farmeral - a button I made for choosing video download]
Scientific Notation: Multiplication and Division 
The transcript for this video is available below:

“Here is how we multiply and divide with scientific notation, each number here has two parts (mantissa or co-efficient) and this ten raised to two power we can just call the power. So when we do a multiplication/division problem we break this down into two small parts. The first thing I want to do is multiply the co-efficient together, so I will do two parts one two times three point five eight and the answer there is seven point five nine. The next thing we want to do is take these powers and multiply them together so we take then to the third times ten to the fourth, when we multiply powers of ten together and we add the exponents, so this equal ten to the third plus for or we can say it equals ten to the seven. So the answer here is seven point five nine, the first half times ten to the seventh, and that our answer.
We use this same process when we are doing division except for we difference and that is we subtract the exponents. Here is a division problem; again we break it down into two smaller parts. Here is nine point seven two divided by three point one nine and that gives me three point zero four and that is the first part now ten to the twelfth divided by ten to the sixth equals ten to the twelfth minus six. Because it is division we subtract the exponents, so I will get ten to the sixth, so our final answer here is three point zero four times ten to the sixth. Sometimes it gets a little tricky, when the number we get is bigger than ten or smaller than one. Let me show you what I mean, here is an example where we do dix point one one times nine point five three and that is going to give us fifty-eight point two for this part and ten to the third times ten to the seventh which equals ten to three plus seven equals ten to the tenth. So  we write this as fifty-eight point two times ten to the tenth, but remember scientific notation is always written in a certain way. We always want to have only one digit to the left of the decimal point and then the decimal point and then everything else. Here we have two numbers to the left of the decimal point so it is not written as correct scientific notation. What I want to do is take this and change it to a scientific notation. So I want to take this decimal and move it over to the left one space. Now think about the rules we talked about earlier, fifty-eight point two for this part and then ten to the third times ten to the seventh equals ten to the three plus seven equals ten to the tenth. We will write this as fifty-eight point two times ten to the tenth, but remember scientific notation is always written in certain way, we always want to have one digit to the left to the decimal point and then the decimal point and then everything else. When we have two numbers to the left of the decimal point so it is not written in scientific notation, so we want to take this and change it to scientific notation, I will take this decimal place and move it over to the left one space. Now think about the rules, when moving the decimal place, when we move it to the left the power of ten increases so since we moved it to the left by one, we will go from ten to the tenth to ten to the eleventh, so our new answer written in scientific notation will be five point eight two times ten to the eleventh because we moved this decimal place over one and the number here gets bigger.
One more example, a division one, this is also going to have an answer that we are going to have to revise into a scientific notation. The first part of the problem will be two point three four divided by eight point seven eight and I will get zero point two six seven (we can look and see this will not be in scientific notation form). So ten to the fifth, divided by ten to the eighth is going to equal ten to the five minus eight which will give us ten to the negative three. So we can originally write this as zero point two six seven times ten to the negative third, but now I want to get into correct scientific notation so I will move the decimal place to the right one spot, when we move the decimal spot right the power gets smaller, so I will go from ten to the third down lower to ten to the fourth. So the correct scientific notation will be two point six seven times ten to the fourth so that is my final answer. And that is how we do multiplication and division with scientific notations.”

1.2 TEST YOUR SKILLS
Perform the following arithmetic problems:
1. (2 X 105) + (3 X 105)
2. (8 X 108) – (2.5 X 107)
3. (7 X 10-7)(3.5 X 103)
4. (6 X 108) ÷ (2 X 10-5)



1.3 CONVERTING MEASURES WITH METRIC PREFIXES
In the electronics field, you will deal with measureable quantities.  You will measure voltage, current, and resistance as well as many other electrical quantities.  All of these measurements have certain units and symbols that are used in combination with engineering notation.
1.3.1 ENGINEERING NOTATION
Similar to scientific notation, engineering notation uses the same “power of ten” concept.  A difference is that engineering notation can have up to three digits to the left of the decimal.  Also, engineering notation can only have exponents that are multiples of three (3, 6, 9, etc.). 
EXAMPLE
Below are a few examples of numbers represented by both scientific and engineering notations:
Number			Scientific notation		Engineering notation	
23,000				2.3 X 104			23 X 103
500				5 X 102			500 or .5 X 103
0.000052			5.2 X 10-5			52 X 10-6
1.3.2 ELECTRICAL UNITS
Electrical units and quantities are represented by a letter symbol.  Below is a table of some common electrical quantities, SI (International Standard), and symbols:

	QUANTITY
	SYMBOL
	SI UNIT
	SYMBOL

	Voltage
	V
	Volt
	V

	Current
	I
	Ampere (Amp)
	A

	Charge
	Q
	Coulomb
	C

	Resistance
	R
	Ohm
	Ω

	Capacitance
	C
	Farad
	F

	Inductance
	L
	Henry
	H

	Power
	P
	Watt
	W

	Energy
	W
	Joule
	J

	Time
	T
	Seconds
	S

	Frequency
	F
	Hertz
	Hz
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Complete the following activity before proceeding to the next section.

Click on the Hyperlink to Review Learning Objects:  
Primer on Electrical Units, Abbreviations and Symbols 1-2

1.3 ACTIVITY
Here are a couple online matching games to muscle up your electrical unit knowledge:
Electrical Units Challenge
Electrical Symbols Challenge
 
1.3.3 METRIC PREFIXES
Metric prefixes represent some of the most common powers of ten in engineering notation.  Below is a table showing the most common metric prefixes:
	Prefix
	Prefix
Symbol
	Value

	Pico
	P
	10-12
	= 0.000 000 000 001

	nano
	n
	10-9
	= 0.000 000 001

	micro
	µ
	10-6
	= 0.000 001

	milli
	m
	10-3
	= 0.001

	kilo
	k
	103
	= 1000

	Mega
	M
	106
	= 1000 000

	Giga
	G
	109
	= 1000 000 000

	Tera
	T
	1012
	= 1000 000 000 000



EXAMPLE
	Show the following number with the prefix and the unit symbols:
		0.005 Volts	Our number
		5 X 10-3 	Volts in scientific notation
		5 m Volts	On our table we see 10-3 is represented by m
		5 mV		The symbol for volts is V
1.3.4 CONVERTING METRIC UNITS
In order to do some calculations involving metric units, it is more convenient to convert the metric prefixes.  There are some basic guidelines to follow when converting prefixes:
1. Move the decimal point to the right when converting large units to smaller units.
2. Move the decimal point to the left when converting small units to larger units.
3. Find the difference of the powers of ten to decide how many places to move the decimal point.
EXAMPLE

1. Convert 3 millifarads to microfarads.
Using the table above, we see that mF is millifarads (10-3).  Microfarads is 10-6.  Since microfarads are smaller than millifarads we would move the decimal three places to the right.  This would give 300µF.
2. Convert 4000 nanoamperes to microamperes.
	       We would move the decimal three places to the left.
	      4000nA = 4000 X 10-9A = 4 X 10-6 = 4µA
3. Convert 1600 Kilohms to Megaohms
We would move the decimal three places to the left.
1600kΩ = 1600 X 103 = 1.6 X 106  = 1.6MΩ
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Complete the following activity before proceeding to the next section.

Click on the following link to play a matching game that will strengthen your prefix skills:
Metric Prefix Challenge

1.3 TEST YOUR SKILLS
Perform the following conversions:
1. .03 MV to kilovolt (kV)
2. 325,000 picowatts(pW) to milliwatts (mW)
3. Add 0.06 MW and 65 kW and give the result in kW.
4. Add 100Ω and 2kΩ and give the result in kΩ.



MAJOR CONCEPTS 
KEY CONCEPTS
· Scientific notation is used by scientists and mathematicians to make calculations
· Engineer notation can be up to three digits and multiplied by a power of ten that is a multiple of three.
· Metric prefixes are symbols used to represent engineering notation.
· When adding or subtracting units in scientific notation you must have the powers of ten matching, whereas in multiplication and division they do not.
· When converting metric prefixes it is important to know which way to move the decimal point to get to the correct conversion.


























KEY TERMS WORD SEARCH
Quantities Word Search
Directions:
In this word search, you will be given a definition to a key word.  Once you have the word, find it in word search.

Q F M X C N J N G S X E N Y E Z A G S B F W M X F
H W B K E E O H C Z L W O N Q X A R R Q W Y S C W
B L H O M Y I I W K V D I M Z H P N Z H T X T P P
T P H C Q B V V T L U K T C W C A O T Y A U B H X
G P G A R Z S I X A Y Z A G I P R L N A O T Q I K
P O W E R O F T E N T U T B V R T C D E U R F Z T
N E T A Z Y Y C F C E O O M A G K Z C F N E Z C P
U I D O X N H W U O J M N T J Z T X M E R T Y G T
X L Y J E O A C E C D X C G R Z O P V P C S W B M
O Q H R N K J K M F W K I H N O W R C C Q H S K X
I G Y V C G D Y S U S A F I Q I J I R S W A C V R
D R A D N A T S L A N O I T A N R E T N I Z A Z S
Q B W E H G R D T P C T T V H T Q E K D O I F K A
O Z X E B Q T M Z T Z I N H E L C R E N K X R K D
M R J T M I P Q O F V N E M G I H Y W N F T Q W A
W O J D A U U T A Z A S I G Y P C E H F I F Y V P
R E N I C H K H L R F D C K N N Y F Q Z K G K N C
Z F W X J Y D A M Q M B S E A W G U X M D L N I H
S Y M C T T P N K E D M B C H T G L P A F L Y E V
I W W B Y H V P O H Z D Y Z F M A T G T L J D B S
A Y O Q F T K U B S F I T U S E M C P G F E S C E
Z L S G L I O T E W Z L I W T W X S X V D X T C G
F H M I N U B R K N U B U X D P S X E P N L X T I
I O T N L Q V T T T R D F W U K N Z Y V Y S R Y B
M L R Y Q T W H Z P U J R F B G C A V P D T E I W


1. (Two words) A classification for representing large and small numbers by using a 1, 2, or 3 digit number times a power of ten that is a multiple of 3.
2. A symbol written above and to the right of a mathematical expression to indicate the operation of raising to a power.
3. (Two words) From the French Le Systeme International d’Unites.  A standardized international system of units for engineers and scientists.
4. (Two words) In engineering notation, a symbol used to represent a power of ten.

5. (Three words) A representation of a base number of ten and an exponent indicating how many times the base number is raised.
6. (Two words) A classification for representing a large or small number as a number between 1 and 10 times a power of ten.




Solution
+ + + + + N + + + + + + N + E + + + + + + + + + + 
+ + + + + + O + + + + + O + + X + + + + + + + + + 
+ + + + + + + I + + + + I + + + P + + + + + + + + 
+ + + + + + + + T + + + T + + + + O + + + + + + X 
+ + + + + + + + + A + + A + + + + + N + + + + I + 
P O W E R O F T E N T + T + + + + + + E + + F + + 
+ + + + + + + + + + + O O + + + + + + + N E + + + 
+ + + + + + + + + + + + N + + + + + + + R T + + + 
+ + + + + + + + + + + + C G + + + + + P + + + + + 
+ + + + + + + + + + + + I + N + + + C + + + + + + 
+ + + + + + + + + + + + F + + I + I + + + + + + + 
D R A D N A T S L A N O I T A N R E T N I + + + + 
+ + + + + + + + + + + + T + + T + E + + + + + + + 
+ + + + + + + + + + + + N + E + + + E + + + + + + 
+ + + + + + + + + + + + E M + + + + + N + + + + + 
+ + + + + + + + + + + + I + + + + + + + I + + + + 
+ + + + + + + + + + + + C + + + + + + + + G + + + 
+ + + + + + + + + + + + S + + + + + + + + + N + + 
+ + + + + + + + + + + + + + + + + + + + + + + E + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

(Over,Down,Direction) 
ENGINEERINGNOTATION(24,19,NW)
EXPONENT(15,1,SE)
INTERNATIONALSTANDARD(21,12,W)
METRICPREFIX(14,15,NE)
POWEROFTEN(1,6,E)
SCIENTIFICNOTATION(13,18,N)














KEY TERMS GLOSSARY
Engineering notation:	A classification for representing large and small numbers by using a 1, 2, or 3 digit number times a power of ten that is a multiple of 3.
Exponent:	a symbol written above and to the right of a mathematical expression to indicate the operation of raising to a power.
Metric prefix:	In engineering notation, a symbol used to represent a power of ten.
Power of ten:	A representation of a base number of ten and an exponent indicating how many times the base number is raised.
Scientific notation:	A classification for representing a large or small number as a number between 1 and 10 times a power of ten.
SI:	From the French Le Systeme International d’Unites.  A standardized international system of units for engineers and scientists.





ASSESSMENT
MODULE REINFORCEMENT
True or False: Read the following questions and determine whether the statement is true or false.
1. The number 4400 is written 4.4 X 103 in both scientific and engineering notation.
2. Any negative numbers represented by scientific notation will have a negative exponent.
3. When dividing two numbers written in scientific notation, the exponents need to be the same.
4. When dividing two numbers in scientific notation, the exponent of the numerator is subtracted from the exponent in the denominator.
5. The metric prefix milli is represented by 103.
6. To express 75 X 103 with a metric prefix, the result is 75k.
7. 0.095 µF is equal to 95nF.
8. The metric prefix to represent .003W would be 3mW.
9. 9kΩ is equal to 900Ω.
10. The unit for energy is the joule.
Multiple Choice: Read the following questions or statements and select the best answer.
11. The quantity 5.7 X 103 is the same as
a) 57
b) 5,000.7
c) 5,700
d) 57,000
12. The quantity 75 X 10-3 is the same as
a. .075
b. 75,000
c. 0.75
d. 7.5
13. In engineering notation, the number 5,500,000 can be represented as
a. 5500 X 103
b. 5.5 X 10-6
c. 5.5 X 106
d. Either (a) or (c)
14. 25 milliamperes can be represented by
a. 25MA
b. 25kA
c. 25µA
d. 25mA
15. 3 thousand volts can be represented by
a. 3000V
b. 3mV
c. 3kV
d. Either (a) or (c)
16. 30 million ohms can be represented by
a. 30mΩ
b. 30MΩ
c. 30MW
d. 30µΩ
17. 25,000W is the same as
a. 25µW
b. 25kW
c. 250mW
d. 25mW
18. The unit of current is
a. Watt
b. Volt
c. Ampere
d. Ohm
19. The unit for resistance is
a. Ohm
b. Volt
c. Farad
d. Ampere
20. The unit for power is
a. Volt
b. Henry
c. Watt
d. Ohm
21. Henry is the unit for
a. Power
b. Energy
c. Inductance
d. Capacitance
22. Farad is the unit for
a. Capacitance
b. Power
c. Inductance
d. Energy
23. Joule is the unit for
a. Inductance
b. Current
c. Energy
d. Capacitance





module assessment answer key

	True or False
	Multiple Choice

	1.T
2.F
3.F
4.T
5.F
6.T
7.T
8.T
9.F
10.T




	
11.c
12.a
13.c
14.d
15.d
16..b
17.b
18.c
19.a
20.c
21.c
22.a
23.c 


test your skills answer key:

	1.1
	1.2
	1.3

	
1.	3.8 X 102
2.	5.4 X 103
3.	7.9 X 106
4.	3.5 X 10-1
5.	8.4 X 10-3
6.	9 X 10-5
7.	3,000
8.	620,000
9.	0.00089
10.	0.00000055
	
1. 	5 X 105
2.	7.75 X 108
3.	2.45 X 10-3
4.	3 X 1013
	
1.	30 kV
2.	0.000325 mW
3.	125 kW
4.	2.1 kΩ




FURTHER STUDY
Click the section on scientific notation from the free textbook
Textbook Webpage: http://wps.prenhall.com/chet_floyd_electfun_7/0,11675,3005689-,00.html 
 Free textbooks in electronics can be accessed http://www.ibiblio.org/kuphaldt/electricCircuits/ 
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