Lesson Plan: Life Science or Physical Science

Scientific Notation

Objective:  Scientists use measurements that are extremely large, such as the distance between two stars or measurements that are extremely small, such as the microscopic size of a cell.  To save time, scientist writes these numbers in scientific notation.



  Students will use and understand that exponents are used to represent large numbers greater than one.  In addition, students will use negative exponents to express measurement values less than one. 

Standards:

Mathematics: 7.N.4 – Number Sense and Operations Strand

Develop the laws of exponents for multiplication and division

7.N.5 – Write numbers in scientific notation  7.N.6 – Translate numbers from scientific notation into standard form.  7.N.7 – Compare numbers written in scientific notation

Methodology
1. Teacher will review values of exponents and demonstrate patterns between positive and negative exponents.

Example:

53 = 5x5x5 = 125

52  = 5x5    =   25


Pattern of exponents







divided by 5

51 = 5        =     5

50 = 1

5-1 = 1/5

5-2 = 1/25

5-3 = 1/125

2. Teacher will write the speed of light on the chalkboard, 300,000,000 m/sec and the mass of a dust particle, 0.000 000 000 753 kg. Scientist has developed a shorter method to express very large numbers. This method is called scientific notation.  Scientific Notation is based on powers of the base number 10.

3. The number 321,000,000,000 in scientific notation is written as:
3.21 x 1011
         a. The first number 3.21 is called the coefficient. It must be greater than or equal to 1 and less than 10.

         b. The second number is called the base.  It must always be 10 in scientific notation.  The base number 10 is always written in exponent form.  In the number 3.21 x 1011 the number 11 is referred to as the exponent or power of ten.

       c. How to write a number in scientific notation?

Put the decimal after the first digit and drop the zeroes.

3.21 Coefficient

To find the exponent count the number of places from the decimal to the end of the number.

3.21000000000
In this number there are 11 places. 

Thus it is written as 3.21 x1011
4.  For small numbers we use a similar approach. Numbers smaller than 1 will have a negative exponent. A millionth of a second is:
0.000001 sec. or 1.0E-6 or 1.0^-6 or 
Now it is your turn. Express the following numbers in their equivalent standard notational form to scientific notation.

1. 123,876.3 

2. 1,236,840. 

3. 4.22 

4. 0.000000000000211 

5. 0.000238 

Teacher Resource

6.  Practice: Teacher will provide a chart of scientific measurement as practice.  Students will write values in standard and change to scientific notation.


The Planets in Our Solar System
	Planet
	Distance from the Sun
(Astronomical Units
miles
km)
	Period of Revolution Around the Sun
(1 planetary year)
	Period of Rotation
(1 planetary day)
	Mass
(kg)
	Diameter
(miles
km)
	Apparent size
from Earth
	Temperature
(K
Range or Average)
	Number of Moons

	Mercury
	0.39 AU, 36 million miles
57.9 million km
	87.96 Earth days
	58.7 Earth days
	3.3 x 1023
	3,031 miles
4,878 km
	5-13 arc seconds
	100-700 K
mean=452 K
	0

	Venus
	0.723 AU
67.2 million miles
108.2 million km
	224.68 Earth days
	243 Earth days
	4.87 x 1024
	7,521 miles
12,104 km
	10-64 arc seconds
	726 K
	0

	Earth
	1 AU
93 million miles
149.6 million km
	365.26 days
	24 hours
	5.98 x 1024
	7,926 miles
12,756 km
	Not Applicable
	260-310 K
	1

	Mars
	1.524 AU
141.6 million miles
227.9 million km
	686.98 Earth days
	24.6 Earth hours
=1.026 Earth days
	6.42 x 1023
	4,222 miles
6,787 km
	4-25 arc seconds
	150-310 K
	2

	Jupiter
	5.203 AU
483.6 million miles
778.3 million km
	11.862 Earth years
	9.84 Earth hours
	1.90 x 1027
	88,729 miles
142,796 km
	31-48 arc seconds
	120 K
(cloud tops)
	18 named (plus many smaller ones)

	Saturn
	9.539 AU
886.7 million miles
1,427.0 million km
	29.456 Earth years
	10.2 Earth hours
	5.69 x 1026
	74,600 miles
120,660 km
	15-21 arc seconds
excluding rings
	88 K
	18

	Uranus
	19.18 AU
1,784.0 million miles
2,871.0 million km
	84.07 Earth years
	17.9 Earth hours
	8.68 x 1025
	32,600 miles
51,118 km
	3-4 arc seconds
	59 K
	15

	Neptune
	30.06 AU
2,794.4 million miles
4,497.1 million km
	164.81 Earth years
	19.1 Earth hours
	1.02 x 1026
	30,200 miles
48,600 km
	2.5 arc seconds
	48 K
	2

	Pluto
	39.53 AU
3,674.5 million miles
5,913 million km
	247.7 years
	6.39 Earth days
	1.29 x 1022
	1,413 miles
2,274 km
	0.04 arc seconds
	37 K
	1

	Planet
	Distance from the Sun
(Astronomical Units
miles
km)
	Period of Revolution Around the Sun
(1 planetary year)
	Period of Rotation
(1 planetary day)
	Mass
(kg)
	Diameter
(miles
km)
	Apparent size
from Earth
	Temperature
(K
Range or Average)
	Number of Moons


1 millimeter = 0.001 meter
1 micron = 0.000001 meter
1 nanometer = 0.000000001 meter

	Kind of Cell
	Size (approximate)

	Bacteria (E. coli)
	1 um

	Red Blood Cell
	8 um

	Elodea epidermal cell
	65 um

	Amoeba
	700 um

	Hen's egg
	50,000 um


