PART I. MATH REVIEW

The information contained in this portion of the study guide/workbook will allow you to better understand the material that will be presented during the upcoming weeks.  While it is true that you might not use mathematical equations on a daily basis, you'll soon see that it's imperative to have a solid understanding of the laws of mathematics and especially the relationships involved in order to better understand our atmosphere.

1.
Numbers

a. Positive numbers are numbers greater than zero.

b. Negative numbers are numbers less than zero.

c. Absolute value is the value of a number without its sign.

Examples:  |5| = 5
|-5| = 5

2.
Basic Laws of Algebra

a.
Commutative Law

(1)
m + n = n + m



Example: 2 + 5 = 5 + 2

(2)
mn = nm



Example: 2 x 5 = 5 x 2

b.
Associative Law

(1)
(m + n) + r = m + (n + r)

Example: (2 + 5) + 3 = 2 + (5 + 3) (2)   

(2)
(mn) r = m x (nr)


Example: (2 x 5) x 3 = 2 x (5 x 3)

c.
Distributive Law

m (n + r) = mn + mr



Example:  2(5 + 3) = 10 + 6

3.
Signed Numbers

a. Addition and Subtraction

(1) Add numbers of like signs by adding their absolute values of the numbers and giving the sum the common sign.

Example:
(+8) + (+2) = +(8 + 2)  +10 (-8) + (-2) = -(8 + 2) = -10

(2) To add two numbers with unlike signs, find the difference of their absolute values and give the difference the sign of the number of the larger absolute value.

Examples:
(+8) + (-2) = + (8 - 2) = +6 

(-8) + (+2) = - (8 - 2) = -6

(3) To subtract one signed number from another, change the sign of the “subtrahend” (number being subtracted) and then add it to the “minuend” (other number), using the rules for addition of signed numbers.

Examples:
(+8) - (+5) = (+8) + (-5)  +3

(+5) - (+8) = (+5) + (-8) = -3

(+8) - (-5) = (+8) + (+5) = +13

(+5) - (-8) = (+5) + (+8) = +13

(a) Subtracting a positive number is equivalent to adding a negative number of the same absolute value.

(b) Subtracting a negative number is equivalent to adding a positive number of the same absolute value.

b. Multiplication and Division

(1) Like signs are positive.

(2) Unlike signs are negative.

Examples:  (+4) x (+7) = +28

(-4) x (-7) = +28

(+4) x (-7) = -28

(-4) x (+7) = -28

21= -7


-21= -7

 
-21 = + 7

-3 



  3
  

-3

4.
Use of Parentheses

a.
Parentheses are used whenever a combination of numbers is to be treated as a unit and should be done first.

b. Next, whenever any combination of operations is involved: do ail the multiplication and division first and then the addition and subtraction.

Example:  3 x 5 - 8 ( 2 = 15 - 4 = 11

7 + 6(4-1) + (15 ( 3) - 2[20 - (2 x 8) + 5] =

7 + 6(3) + 5 - 2[20 - 16 + 5] =

7 + 18 + 5 - 2[9] =

7 + 18 + 5 – 18 = 12

5.
Formulas

a. Algebra uses letters to represent numbers

b. An equation is a statement that two quantities are equal.

(1) If the same number is added to each side, the two sides of the equation are still equal.

(2) If the same number is subtracted from each side, the two sides of the equation remain equal to each other.

(3) If the two sides of the equation are multiplied by the same numbers, or divided by the same number (provided it is not zero); then they remain equal.

c. A formula is an equation that expresses in symbols the relationship between two or more physical quantities.

(1) A formula sometimes expresses one quantity in terms of the others.

(2) Some formulas are the result of basic definitions.

(3) Others are derived through observations and experimental evidence.

6. Variation

a. The ratio of two numbers is the quotient of the first number divided by the second.

Example:  The ratio of the circumference (C) of a circle to the diameter (d) is always (.
C = (.




d

b.
A proportion is the equality of two equal ratios.

(1) The product of the means is equal to the product of the extremes.

a:b. c:d [the inside numbers (b and c) are the means and the outside numbers (a and d) are the extremes].

Example:
3:5 = b:15 

 5b = 45 

    b=9

(2) Direct proportion: If a given quantity is changed in some ratio and another quantity is always changed in the same ratio, then the two quantities are said to be "directly proportional" to each other.

Example:  If the diameter of a circle is doubled, then the circumference will also double.

(3) Inverse proportion: If a given quantity is changed in some ratio and another quantity is changed in the inverse ratio, then the two quantities are said to be "inversely proportional" to each other.

Example:  If the speed of a car is doubled, then the time needed to travel a given distance will be halved.

7. Exponents

a. A number may be multiplied by itself several times and rather than writing the number over and over repeatedly, an exponent is used.

b. The notation an is used, where a is the number or base and n is called the exponent. Example:  52 = 5 x 5

c. Laws of Exponents

(1)
an x am = an + m 

Example:  22 x 24 = 26 = 64

(2)
an  = an - m if n > m
            am   


Example:  35 = 33 = 27




    32
(3)
(a n) m = an m

Example:  (23) 2 = 26 = 64

(4) a0 = 1

8. Scientific Notation

a. In physics we often encounter numbers which are either very large or very small in magnitude.

b. It is convenient to write these numbers as the product of a number between 1 and 10 and a power of 10.

c. Symbolically this is written as P x 10 k.   1,000 = 1 x 10 3

Examples: 1,000 = 1 x 10 3

         .001 = 1 x 10 -3

EXERCISE 1

1.
Determine the result of the indicated computations:

a.
5 + 6(3 - 5) - 2(3 + 5 - 11)

b.
16 + 9 - 3(2 x 4 - 12)

 8                          3

c.
8 - 5(3 - 6) + 3(4 + 2 - 12)

d.
        32      -2 (7 + 6) + (8 – 3 x 5)

14 – 2 x 3
      3

2.
Given the pair of numbers -11, 4:

a.
Add the two numbers.

b.
Subtract the second number from the first.

c.
Subtract the first number from the second.

d.
Find the product of the two numbers.

e.
Express the quotient of the second divided by the first.

3.
Given the pair of numbers -3, 8:

a.
Add the two numbers.

b.
Subtract the second number from the first.

c.
Subtract the first number from the second.

d.
Find the product of the two numbers.

e.
Express the quotient of the second divided by the first.

4.
The temperature of the air is -10(C.

a.
If the temperature increases by 5(C, what is the resulting temperature?

b.
If the temperature decreases by 5(C, what is the resulting temperature?

5. At 2130 UTC, an airplane had been descending at the rate of 1,000 feet per minute for 7 minutes. How much greater was its altitude 7 minutes earlier?

6.
A parachutist descended 1,000 feet at a constant rate for 4 minutes. What was his change in altitude each minute?

7.
Use the formula R = -3t + 16 to determine:

a.
R if t = +3

b.
R if t = -3

8.
Use the formula V = 12 - 5W to determine:

a.
V if W = +4

b.
V if W = -4

9.
Solve each of the following proportions for the unknown number:

a.
2:5 = 4:X

b.
3:X = 5:3

c.
2:6=X:18

d.
X:3=4:9

10.
If the scale of a map is 1 inch = 15 miles, determine the distance on the map corresponding to an actual distance of:

a.
45 miles

b.
100 miles

c.
250 miles

11. Silver combines with sulfur in the ratio of 27:4. How much sulfur will combine with 135 g of silver?

12.
The fundamental frequency of a string is inversely proportional to its length. If the fundamental frequency of a 50-cm string is 250 cycles/sec., what is the fundamental frequency of a 25-cm string?

13.
Solve the following formulas for the indicated symbols:

a.
P = F, for F

(physics: pressure)


      A

b.
( = m, for V 

(physics: density)


       V

c.
PV = RT, for T
(chemistry: gas law)

d.
F =  ma, for a 

(physics: force)

e.
KE = 1 mv2, for m 
(physics: kinetic energy)

 2

f.
W = Fs, for s

(physics: work)

14.
Keesler AFB recorded the following high and low temperatures for the first five days of the month:

High:
76, 80, 83, 92, 62

Low:
44, 48, 51, 66, 38

a.
What was the average (mean) temperature for each day?

b.
What was the average (mean) high temperature for the week?

c.
What was the average (mean) temperature for the week?

15.
Express each of the following numbers in scientific notation:

a.
0.5643




c.
0.00674

b.
254.674



d.
1,007.67

16.
Write the results of the indicated operations in simplified exponential form:

a.
4 3




c.
     5 3    _


4 2





 5 3 x 5 5
b.
3 4




d.
2 4 x 2 6

3 2





2 3 x 2 -5
ANSWERS

1.
a.   -1

b.   -1  

c.   -21

2.
a.   -7

b.   -15

c.   15

d.   -44
   
e.   -4/11

3.
a.   5

b.   -11

c.   11

d.   -24

e.   -8/3

4.
a.   -5(C
b.   -15(C

5.
+7000 feet

6.
-250 feet/minute

7.
a.   7

b.   25

8.
a.   -8

b.   32

9.
a.   10

b.   9/5

c. 6

d.   4/3

10.
a.   3 inch
b.   6 2/3 inch
c.  16 2/3 inch

11.
20 grams

12.
500 cycles/second

13.
a.   F = PA
b.   V = m/(
c.   T = PV/R
d.   a= F/m
e.   m = 2KE/v2
f.   s = W/F


14.
a.   M - 60,T - 64, W - 67, R - 79, F - 50
b.   79

c.   64

15.
a.   5.64 x 10-1

b. 2.55 x 102

c.   6.74 x 10-3

d.   1.01 x 103
16.
a.   45    
b.  32

c. 5-5      
d.  212
PART II. GEOGRAPHY REVIEW

Geographical and political boundaries are displayed on weather charts to aid in briefing.  To be an effective briefer, a forecaster must know and correctly use the names of states, the Canadian Provinces, oceans, islands, major lakes and rivers, and geographical areas.  Proper pronunciation is also important. Much of your credibility is based on your presentation.  Mistakes in geography are quickly spotted by the audience and detract from the information you are presenting.

Correct identification and pronunciation of geographic locations during a briefing are based on the briefer's knowledge of the geography being presented.  The following exercises will test your knowledge of geography.

EXERCISE 2-1

Label the following geographic locations on the map of the United States (page 13).

1.
Alabama (AL)




31.
North Carolina (NC)

2.
Arizona (AZ)




32.
North Dakota (ND)

3.
Arkansas (AR)



33.
Ohio (OH)

4.
California (CA)



34.
Oklahoma (OK)

5.
Colorado (CO)



35.
Oregon (OR)

6.
Connecticut (CT)



36.
Pennsylvania (PA)

7.
Delaware (DE)



37.
Rhode Island (RJ)

8.
Florida (FL)




38.
South Carolina (SC)

9.
Georgia (GA)




39.
South Dakota (SD)

10.
Idaho (ID)




40.
Tennessee (TN)

11.
Illinois (IL)




41.
Texas (TX)

12.
Indiana (IN)




42.
Utah (UT)

13.
Iowa (IA)




43.
Vermont (VT)

14.
Kansas (KS)




44.
Virginia (VA)

15.
Kentucky (KY)



45.
Washington (WA)

16.
Louisiana (LA)



46.
West Virginia (WV)

17.
Maine (ME)




47.
Wisconsin (WI)

18.
Maryland (MD)



48.
Wyoming (WY)

19.
Massachusetts (MA)



49.
Canada

20.
Michigan (MI)




50.
Mexico

21.
Minnesota (MN)



51.
Atlantic Ocean

22.
Mississippi (MS)



52.
Gulf of Mexico

23.
Missouri (MO)



53.
Pacific Ocean

24.
Montana (MT)




54.
Gulf of California

25.
Nebraska (NE)
 


55.
Bahamas Islands

26.
Nevada (NV)

 


56.
Lake Superior

27.
New Hampshire (NH)



57.
Lake Michigan

28.
New Jersey (NJ)



58.
Lake Erie

29.
New Mexico (NM)



59.
Lake Huron

30.
New York (NY)



60.
Lake Ontario
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EXERCISE 2-2

Label the following Canadian Provinces on the North American map (page
15).

1.
Alberta (ALTA)



7.
Northwest Territories (NWT)

2.
British Columbia (BC)


8.
Nova Scotia (NS)

3.
Manitoba (MAN)



9. 
Ontario (ONT)

4.
Newfoundland (NF)



10.
Quebec (QUE)

5.
New Brunswick (NB)



11.
Saskatchewan (SASK)

6.
Yukon (YUK)

Label the following bodies of water.

12.
Atlantic Ocean



20.
Bering Sea

13.
Pacific Ocean




21.
Gulf of Alaska

14.
Arctic Ocean




22.
Great Salt Lake

15.
Hudson Bay




23.
Gulf of California

16.
Gulf of Mexico



24.
Chesapeake Bay

17.
Caribbean Sea




25.
Bay of Fundi

18.
Gulf of St. Lawrence



26.
James Bay

19.
Bering Strait




27.
Lake Winnipeg

[image: image2.png]/"-A}‘\ ~
ef M~
gﬁ‘\;)"_ A
1P AT

R ~

Lore™y
N

I
\'l
.-






EXERCISE 2-3

Label the following rivers on the United States map (page 17).

1.
Mississippi




5.
Tennessee

2.
Missouri




6.
Red


3.
Ohio





7.
St. Lawrence

4.
Colorado




8.
Rio Grande

Label the following geographical designator.

9.
Rocky Mountains



17.
Ohio Valley

10.
Appalachian Mountains


18.
Great Plains

11.
Coastal Range




19.
Black Hills

12.
Cascade Range



20.
Four Comers

13.
Allegheny Mountains



21.
Arrowhead

14.
Upper Mississippi Valley


22.
Great Basin

15.
Tennessee Valley



23.
New England


16.
Lower Mississippi Valley


24.
Sierra Nevada Mtns
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EXERCISE 2-4

Throughout the course, we will be using upper air, as well as surface reports for the United States. Label the following rawinsonde observation (RAOB) stations (listed by National Weather Service regions) on the United States map on page 20. You might want to refer to this section when you are taking the Synoptic Analysis Lab and Forecasting Lab appraisals and test.

EASTERN REGION

Maine
Massachusetts

1.
KCAR  Caribou




8.   KCHH  Chatham

2.   KGYX  Gray

Pennsylvania

New York
9.   KPIT  Pittsburgh

3.   KOKX  Brookhaven

4.   KALY  Albany




Virginia
5.   KBUF  Buffalo




10.  KIAD  Sterling

11.  KWAL  Wallops Island

Ohio






12.  KRLX  Blacksburg

6.   KILN  Wilmington

North Carolina

South Carolina
13.  KGSO  Greensboro

7.   KCHS  Charleston
14.  KMHX  Newport

CENTRAL REGION

Michigan





Wisconsin
15.  KDTX  Detroit/Pontiac (White Lake)
25.  KGRB   Green Bay

16.  KAPX  Gaylord


Illinois

Minnesota
26.  KILX   Central Illinois (Lincoln)

17.  KINL  International Falls

18.  KMPX  Minneapolis/Chanhassen
Iowa


27.  KDVN  Davenport

North Dakota

19.  KBIS  Bismarck
Kentucky


28.  KFTK  Fort Knox

South Dakota

20.  KABR  Aberdeen
Missouri

21.  KUNR  Rapid City 
29.  KSGF  Springfield

Wyoming
Kansas

22.  KRIW  Riverton
30.  KTOP  Topeka

Colorado
Nebraska

23.  KDEN  Denver
31.  KOAX  Omaha

24.  KGJT  Grand Junction
32.  KLBF  North Platte

SOUTHERN REGION

Georgia
Tennessee

33.  KFFC  Peachtree City
44.  KBNA  Nashville

Florida
Alabama

34.  KJAX  Jacksonville
45.  KBMX  Birmingham

35.  KXMR  Cape Canaveral

36.  KTBW  Tampa Bay/Ruskin
Mississippi

37.  KMIA  Miami
46.  KJAN  Jackson

38.  KEYW  Key West

39.  KTLH  Tallahassee
Louisiana

40.  KVPS  Elgin AFB
47.  KSIL  Slidell


48.  KLCH  Lake Charles

Arkansas
49.  KSHV  Shreveport

41.  KLZK  North Little Rock


Texas

Oklahoma
50.  KFWD  Fort Worth

42.  KOUN  Norman
51.  KCPR  Corpus Christi


52.  KBRO  Brownsville

New Mexico
53.  KDRT  Del Rio

43.  KABQ  Albuquerque
54.  KMAF  Midland


55.  KEPZ  El Paso


56.  KAMA  Amarillo

WESTERN REGION

Washington
Montana

57.  KUIL  Quillayute
67.  KTFX  Great Falls

58.  KGEG  Spokane
68.  KGGW  Glasgow

Oregon
Idaho

59.  KSLE  Salem
69.  KBOI  Boise

60.  KMFR  Medford


Utah

California
70.  KSLC  Salt Lake City

61.  KOAK  Oakland

62.  KVBG  Vandenburg AFB
Nevada

63.  KEDW  Edwards AFB
71.  KEKO  Elko

64.  KMYF  San Diego
72.  KREV  Reno


73.  KDRA  Mercury

Arizona

65.  KFSX  Flagstaff

66.  KTUS  Tucson
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