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Math and Physics
Scientific Notation
Significant Figures
Using a Calculator
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In any measurement, the number of __________________________________ is critical.
The number of significant figures is the number of digits believed to be correct by the person doing the measuring. It includes one ______________ digit.
Let's look at an example where significant figures is important: measuring _________ in the laboratory.
You might have read 46 mL; your friend might read the volume as 48 mL.
You only can be absolutely sure it is over 40 and under 50
All the answers are correct within the reading error of 1 mL

Two Types of Numbers
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exact:
example: There are exactly 12 eggs in a dozen.
example: Most people have exactly 10 fingers
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This picture shows a _________________ cylinder, which is more precise than a ____________.
What is the volume? ____
Now you can be sure the liquid is between 36 and 37 and you can guess at the decimal place. Ex. 36.5
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What is a "significant figure"?
The number of significant figures in a result is simply the number of figures that are known with some degree of _____________________
The number 13.2 is said to have 3 significant figures. The number 13.20 is said to have _____ significant figures.
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Rules for deciding the number of significant figures in a measured quantity:
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(1) All __________________ digits are significant: 1.234 g has 4 significant figures, 

1.2 g has 2 significant figures. 

(2) Zeroes between nonzero digits are significant: 1002 kg has 4 significant figures, 

3.7 mL has 3 significant figures. 

(3) ________________ zeros to the left of the first nonzero digits are not significant; such zeroes merely indicate the position of the decimal point:
0.001  has only 1 significant figure,
0.012 g has 2 significant figures.
(4) ___________________ zeroes that are also to the right of a decimal point in a number are significant:
0.0230 mL has 3 significant figures,
0.20 g has 2 significant figures.
Quick Problems - How many significant figures in each?
	1.
	1.05  =  ____
	2.
	0.0023 = _____
	3.
	4.566 = ____

	4.
	5.9  = ____
	5.
	3.00005 =  ____
	6.
	845.60 = ____

	7.
	0.2 =  ____
	8.
	5.55 = ____
	9.  0.0430 = ____
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When a number ends in zeroes that are not to the right of a decimal point, the zeroes are not necessarily significant:
190 miles may be 2 or 3 significant figures,
50,600 calories may be 3, 4, or 5 significant figures Video on Significant Figures: The Apple on the Scale
Rules of Rounding Numbers
.5 to .9 should be rounded ____________
.0 to .49 should be rounded ____________
Round These numbers to 2 significant figures
	1.46  =  ______
	1.9  =  ________
	8.07 = _______

	2.557 = ______
	4.199 = _______
	3.65 = _______
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Rules for mathematical operations
In carrying out calculations, the general rule is that the result is limited by the _______________________________ measurement involved in the calculation.
Example: In addition and subtraction, the result is rounded off so that it has the same number of decimal places as the measurement having the fewest decimal places.
100 + 23.643  = 123.643,
which should be rounded to 124 (3 significant figures).



In multiplication and division, the result should be rounded off so as to have the same number of significant figures as in the component with the least number of significant figures.

For example,
3.0  × 3.000   = 15.000
which should be rounded off to 9.0
Assignment:  Significant Figures Problems


Scientific Notation
Some numbers in science are just too big or too small to easily deal with.
The Andromeda Galaxy (the closest one to our Milky Way galaxy) contains at least ______________ stars.
That's 200 billion!



How much is a trillion?
So how much is a thousand billions, or a million millions? If you opened a business on January 1st in the year One and lost a million dollars a day, every day since, 7 days a week, 365 days a year, you wouldn't lose a trillion dollars until the year 2738.
Somewhere between you 31st and 32nd birthday, you celebrate your 1 billionth second of being born. You would have to live until you were 31,500 years old to celebrate your 1 trillionth second.
Watch this video on how much a trillion dollars is.
	Back to scientific notation....
	
	Negative notations indicate numbers
	

	Remember the number of stars in the Andromeda
	
	smaller than 1
	

	galaxy...  we could write 200,000,000,000 in scientific
	
	10-1  = 1/10
	
	

	notation as:
	
	
	
	=  .1
	

	2.0 x 1011
	
	
	10-2  = 1/100
	= .01
	

	
	
	
	10-3  = 1/1,000 = .001
	

	The exponent refers to the number of zeros that follow
	
	
	
	
	

	the 1. So:
	
	
	So, in practice
	

	
	
	
	
	

	1
	
	
	
	
	
	

	10   = 10
	= 10x1
	
	
	2
	
	

	
	
	
	4.0 x 10
	=
	400 (2 places to the right of 4)
	

	102  = 100
	= 10 x 10
	
	
	
	
	

	
	
	
	
	
	
	

	3
	
	
	
	
	
	

	10   = 1,000
	=  10x10x10
	
	
	-2
	
	

	
	
	
	4.0 x 10
	=
	0.04 (2 places to the left of 4).
	

	104  = 10,000
	= 10x10x10x10
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	 More practice at this link!
	

	
	
	
	
	
	
	




Now for something really interesting...
Rules for Multiplication in Scientific Notation:
1) Multiply the coefficients 

2) Add the exponents (base 10 remains) 

Example 1: (3 x 104)(2x 105) = 6 x 109
What happens if the coefficient is more than 10 when using scientific notation?
Example 2: (5 x 10 3) (6x 103) = 30. x 106
While the value is correct it is not correctly written in scientific notation
Convert  30.x106  to  3.0 x 107 in scientific notation.



If that is all really confusing, no worries, just use a calculator.
Find the sci. notation button on the calculators.....
Calculator Practice



Online Calculator
1. (4.1 x 105) x (5.4 x 103) = 

2. (1.695 x 104) ÷ (1.395 x 1015) = 

3. (3.8 x 103) x (1.5 x 105) 

4. (4.367 x 105) + (1.96 x 1011) = 

5. (2.34 x 10-6) ÷ (3.2 x 10-2)  = 

INEXACT:  If I quickly measure the length of this beetle, I might get 1.5 in  If I am more precise, I might get _________ in .   Exactness may depend on the _____ used to measure.








