APES Math and Graphing Practice

Metric Conversions

The scientific world uses the metric system when recording measurements.  You will focus on three base units in this class:  meters, liters, and grams.



Meters measure
____________________



Liters measure 
____________________



Grams measure 
____________________
Prefixes will be added to the base units to illustrate the size of the measurement.  While there are many prefixes, you will work with only a few of the prefixes in this class.
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Try the following metric conversions:

1. 2000 mg = ________ g


8.  75 mL = ________ L

2. 104 km = ________ m


9.  50 cm = ________ m

3. 480 cm = ________ m


10. 5.6 m = ________ cm

4. 5.6 kg = ________ g


11. 16 cm = ________ mm

5. 8 mm = ________ cm


12. 2500 m = ________ km

6. 5 L = ________ mL



13. 65 g = ________ mg

7. 198 g = ________ kg


14. 6.3 cm = ________ mm
Expressing concentrations in various ways
Complete the chart below, using the first three rows as a model.
	Chamber
	Common fraction
	Decimal fraction
	Percent
	PPM 

(parts per million)
	PPB 

(parts per billion)

	1
	1/10
	0.1
	10
	100,000
	100,000,000

	2
	1/100
	0.01
	1.0
	10,000
	10,000,000

	3
	1/1,000
	0.001
	0.1
	1,000
	1,000,000

	4
	1/10,000
	
	
	
	

	5
	1/100,000
	
	
	
	

	6
	1/1,000,000
	
	
	
	

	7
	1/10,000,000
	
	
	
	

	8
	1/100,000,000
	
	
	
	

	9
	1/1,000,000,000
	
	
	
	


Scientific Notation Practice
(for a tutorial on scientific notation, please access the following website - http://www.fordhamprep.org/gcurran/sho/sho/lessons/lesson25.htm)

SHOW ALL WORK!!! NO CALCULATORS!!!
_____________  1.
Express one billion in scientific notation.

_____________  2.
Express 2,360,000 in scientific notation.

_____________  3.
Express .0000236 in scientific notation.

_____________  4.
Express 9.1 x 104 in standard notation.

_____________  5.
Express 7.32 x 10-6 in standard notation.

_____________  6.
Add 3.3 x 102 and 1.6 x 105. Express your answer in scientific notation.
_____________  7.
Add 3 billion to 14 million.  Express your answer in scientific notation.

_____________  8.
Subtract 2.2 x 10-4 from 1.1 x 10-2. Express your answer in scientific notation.
_____________  9.
Subtract 11 million from 2 billion.  Express your answer in scientific notation.
_____________  10.Multiply (8.7 x 103) x (4.2 x 109).  Express your answer in scientific notation.
_____________  11.Multiply (5.2 X 10-7) x (7.3 x 10-4).  Express your answer in scientific notation.
_____________  12.Divide (2.7 x 103) by (1.4 x 102). Express your answer in scientific notation.
Graphing Practice

Graphing is an important skill that is often used in science.  There are several different types of graphs, each of which is appropriate for a different type of data:

· Bar graphs are appropriate for data that are non-numerical and discrete for at least one variable (ie. they are grouped into separate categories).  There is no IV or DV.

· Line graphs are used when one variable (the IV) affects another (the DV).

· Scatter plots are used to display continuous data where there is a relationship between two interdependent variables.  There is no IV, but the variables are often correlated.  The points on the graph need not be connected, but a line of best fit is often drawn to show the relationship between the variables.
Here we will focus on line graphing.  Basic rules for line graphs include:

1) The IV should be placed on the x-axis and the DV on the y-axis

2) Both axes should be labeled, including the unit of measurement

3) The scale that is chosen should make the graph as large as possible within the limits of the paper and still include the largest item of data.
4) Scale units should be selected for ease of locating points on the graph.  Multiples of 1, 2, 5 or 10 are easiest to work with.

5) In cases where there is an implied trend, a line of best fit is usually plotted through the data points to show the relationship.  If fluctuations in the data are likely to be important, the data points are usually connected directly.

6) The graph should be titled appropriately.  The title should convey both the IV and DV.
Problem 1
Use the information in the data table and the rules for graphing listed above to construct a line graph on the grid provided.  
Breathing rate of the Freshwater Sunfish
	Temperature (°C)
	Breathing rate 

(per minute)

	10
	15

	15
	25

	18
	30

	20
	38

	23
	60

	25
	57

	27
	25



Problem 2
Use the information in the data table and the rules for graphing listed above to construct a line graph on the grid provided.  
       Effects of Urbanization on Stream Biota

	Impervious Area

(Percent)
	Biotic Index

	60
	9

	 43
	13

	34
	23

	25
	31

	21
	21

	18
	23

	11
	27

	8
	39

	7
	43

	5
	41

	2
	49



Using the graph you have constructed, write a conclusion about the effect of urbanization 

on stream biota.

________________________________________________________________________
________________________________________________________________________

Key:
Metric Conversion

Length

Volume

Weight

1. 2 g

2. 104000 m
3. 4.8 m

4. 5600 g

5. 0.8 cm

6. 5000 ml

7. 0.198 kg

8. 0.075 L

9. 0.5 m

10. 560 cm

11. 160 mm

12. 2.5 km

13. 65000 mg

14. 63 mm

Expressing concentrations in various ways:

	Chamber
	Common fraction
	Decimal fraction
	Percent
	PPM 

(parts per million)
	PPB 

(parts per billion)

	1
	1/10
	0.1
	10
	100,000
	100,000,000

	2
	1/100
	0.01
	1.0
	10,000
	10,000,000

	3
	1/1,000
	0.001
	0.1
	1,000
	1,000,000

	4
	1/10,000
	0.0001
	0.01
	100
	100,000

	5
	1/100,000
	0.00001
	0.001
	10
	10,000

	6
	1/1,000,000
	0.000001
	0.0001
	1
	1,000

	7
	1/10,000,000
	0.0000001
	0.00001
	0.1
	100

	8
	1/100,000,000
	0.00000001
	0.000001
	0.01
	10

	9
	1/1,000,000,000
	0.000000001
	0.0000001
	0.001
	1


Scientific Notation Practice
1.  1.0 x 109

2.  2.36 x 106

3.  2.36 x 10-5

4.  91,000

5.  .00000732

6.  1.60330 x 105

7.  3.014 x 109
8.  1.078 x 10-2
9.  1.9 x 109

10. 3.654 x 1013

11. 3.796 x 10-10

12. 1.9 x 101
Basic Unit





Deka-


10 


units





Hecto-


100 units





Kilo-


1000


units





Deci-


0.1


units





Centi-


0.01 units





To convert to a smaller unit, move decimal point to the right





Milli-


0.001


units





To convert to a larger unit, move decimal point to the left
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Using the graph you have constructed, write a conclusion about the effect of water temperature on sunfish breathing rate.


_______________________________________________________________________________________________________________
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