
t::~rtl~ and (it.o_~.raph~c Sc~ences 
\i itathcr ancl ('11m;ltc' '2i R.11~1- i I .~II?  =5 1)s. . lohn 1.. Loone>. .I1 

Fill in the appropriate letter 

1 -\tmosplienc concl~tlcl~~s dcscr~ hecl lor Octobel- 18. 2003 at Boston. .2lassachusetts arc' best stated 
ll i -. .~ 

,I tixnnrnlc \vcather 
I) s\,noptlc n cather 
c. pli\.s~caI IT-catlier 
~ 1 .  mmne  n eathcr 

2 .  T'hc agent!. most direct 1 ) .  concerned w~tli  weather forecasting for I...S. is 
a. NOAH 
h. F.."\;l 
c.  YM'S 
d .  NO 
c. EPA 

In descnb~ny cliniate. I [  has been stated as the a\ erage ~veather 
,I b> the n eather reporting stattons 
b ra~~ifdll and temperature 
c both and I, 
d In a yven place for thirty years 

4 Accord~lig to the K~net~c-Molecular Theory of Gases, wh~ch oi'the follom,~ng 1s a sal~ent 
cons~derat Ion 
.i pseous matter IS  conipcxed of molecules 
h molecules are In continuous motlon 
c h ~ s h  temperature increase \.eloc~ty 
d.  all of the above 
e. none of the above 

5 Of the tbllowlng, \vh~ch 1s not a gas of the heterosphere" 
,I Se 
h 3: 
c 0. 
d He 
c H2 

0. The gas niolecules niaklng up 90% of thc atmosphere of the earth is (are) 
a .  F1: 
b. N. 
C .  oxygen 
d .  He 
e. Both b and c 
7 b i a m  alr: geater water vapor, as cool air is to 



, I  gl-c;11 I'111I I 

i~ IL.S, ;ncr \ apor. a\,ailahlt> 
, cirrus cloud\ 
ii high \\intis 
c., I ~ O I I C  o !  I IIL. ; ~ h o \  t ,  

5 11'  \ O L I  \\ CI-c 10 C I I O O S C  O I IC  slllylc cause Ibr oul- \\ca~ht.r i t  would be -~ 
. 

, I ,  s o l ~ ~ r  e ~ i c ~ - g \  
I, cool ocean cr~rrents 
c \ \ .~nd 
(1 rnountalrrs 
C' nolit. 

o I t  has heell st:l~c, that .35"0 0 1  solar energ). 1s reflected back ~ n t o  space .Phis I S  described as 

a .  adiabat~c lapse rate 
b .  albedo 
c .  \x.et adiabat~c 
(i. sol~ir. ~nsu la t~on  
c ,  retlcct~on coeffic~ent incie~ 

T h ~ s  1s a :I-eenliouse Iyse the c i ~ a ~ r a r n  to ans\zler the follow~ng questions. Wlth the letters a. b, c. e. I f  
there no approprlatt' aiis\x,er ilse the letter d 4 SUN 

1 O. Short \va\ c radiation 1s at poinl - 

1 1 .  Lowest energy radiation i s  at point 

17 .4tmosphenc energy heated b! long wave radlaeion 

I ? .  Hlgh cnergv radlat~on IS  at polnt 

14. Condensation occurs at pol111 

15. M'e can safely state that I OO0/o of  earth's weather occurs within the - 
a troposphere 
h tropopausc 
c stratosphere 
(1 Ionosphere 
c. both a and c 



5 - 
! You Ltrc a paltrier 111 ;I \ aclition dr\-clopmen! ;wca in thc south-castcm part of slit? Sahara .-\ti-~ca 
I'oul- prlrnc ~ i l n e  is 1)ecemhcl- to March. That is ;in example of -~ -~~ 

~ - ~ 

;I. att~tudlrlal c h a n ~ e  anti s c ~ ~ s i b l c  heat 
11. K-\I  -lheor> ol 'yas 
c Themial c>clc ancl lat~tudlnal change 
ci. none ot'tlie a h \ - e  
t' suninier 

18 1 o\\ 2S 04. as h12h I S  to 
c l  I O( )-I 1111~ 

17 14 I ps1 
c I O l C >  ft 
ci I3 0 psi 
e hoth c and d 

10. Barometer.: 20,92 as altimeter 1s to 
a. I O( )-I l l l t 7  

I?. 13.1 PSI 

c. 0.00 t t  

J ,  1500 fr~ 
e .  can't tell 

2 0  I f  r n ~  nlr pr-essui-c at sea le\.el \ \as 29.92 ~nches  and I ascended \ ert~call!. In a helicopter to 3500 ft 
m \  alr pressure would then be 
a. 29 0 2  
b. 30 0 

c .  2 l  I 0  
d .  26.20 
e can't tell 

2 1 .L\ mass niovemeiit of  llonrontal alr along a thermo-pressure gradient IS  called 
a ad~abatic cooling 
b normal lapse rate 
c. mental lapse rate 
(1. \x ~ n d  
e hree7e 



, :  :( 1 00 30 
pol;is S o ~ ~ t h e a s t e r l ~ ~  
Iiot. dl-! 

,! soutl~em \+ ind 
; 0 -  5 \ and S 

3 1 .  [ i i q ~ ~ ~ d .  sol~d. as raln is  to -_______ 

a .  sleet 
I , ,  hail 
C .  snou 
t i .  all o I' the ah(,\ e 
e .  none o I' the above 

\ i 'e  ha\e  a 12.000 ft mountain dra\in belo\{ Stud\ the diagram and answer the follow in^ 

32  In~ t~a l  con~pressio~l of air occurs at --- - --- - 

7 ;  Probable area of air saturation -- 

7 3  L ou est temperature on rnountaln 
3 5 H~ghest temperature - 

76 Reyon of moderate alr expansloll 
7 -  W~ndnrard s ~ d e  of mounta~n 
i S  Lee\\ ard side of mountaln 

30 In suggesting a nlnd coming from the 1Vorth - nest. wh~ch  of the follow~ng are operant? 
a Fen-el's Lan 
h Coreol~s effect 
c [,angle> 
d P1tot 
e Both a and b 

40 A cont~nental air mass In northern henl~sphere In 1% Inter would best be descr~bed as ____ 

a cold. u et 
13 cold. drk 
c M arm, \x et \z arm. dry 
d none ot these 



-12 iikl I ( '  and !. our alr mass at k 0  ha3 i t  nicasure oi'huniidit! 01' 1 1 ssalnh \\.hat is the probahl! 
ahsolirte hurn~d~ty"  
;I 00 2 -3'' 0 

i~ 4 l o  ,, 
c .  4( 1 grains 

- 7  - 7 0  d ,  ->.- I .I 0 

C .  50" 

ZI.ATCHIN(; CLOUDS 
4.: alto cln-11s 
1 4  c u ~ i i ~ ~ l o n ~ m b u s  
45 stratonlmbus 
40 cumulus 
-1' fbg 
48 mares tall 
40 c 1 

i 0  n 5 

51 cu 

a ,  high 
11. middle 
i. loll, 
d ,  vertical 

53 I f  L C 1  Td Tp 3 5 \xrc can assume -- - 

d altltude \\here clouds hegin 
b mauinium length of clouds 
c altitude \\here clouds end 
J none of the dbo\ c' 
e dcn polnt temperature 

53  .A11 4 C' air mass that comes to Boston in the summer is 
a. hot and dr\ 
h cold and \vet 
c hot and wet 
ti cold and dr\ 



i-l .\. \ I I I I \ I ; I I -  < I I L I : ~ ~ I O I I  I [ )  ~ L I C S ~ I O I ;  .52. ~ L I !  111 \\ I I I ~ C T - .  

',! 1 1 ( 1 i d  h ~ ,  

,; i 1 0 1  ,111kl  (!I.. 

\> L O l k l  \i L.T 

c tlot ; I I I ~  L~I  Diagram for questions 55-58 
t l .  c.oItl :111tl t i n  

7 0  \\am? sector 
< A  lo\\ pressure 

I n  the follolving diagram choose the appropriate nomenclature for the corresponding letters. 
(Questions 54-61 ) 

5 0 ,  cold front 
00,  cirrus clo11cls 
(, 1 . \\,arm sector 
0 2 .  n~mbos~ratus 
03.  \\.am1 ti-on1 

(14. Which of the t'ollom.iny are ~nd~cati\re of'a warn1 front? 
a .  a\,eraye slope 1 ' 100 
h .  clouJs tar rn advance of'fi-011t (500-700 miles) 
c .  ~II-atifomi clouds 
d ,  rain ~nci-eases as front approaches 
e. all of the 2hoX.e 

05  M'liicti ot all the folio\\ In: are ~ n d ~ c a t l \  e o f 3  cold front? 
2 .  heal l. clo~lds ahead of front 
b tiea\.> preclpltatlon ahead of front 
c steep slope 
d poss~ble thunder storms 
c all of' thc a b o ~  e 

Rlatching 
h6 orograph~c stom1 
0-  e~panding alr-unstable 
(IS Ch~uooh 
69 heat ol 'e~~aporat~on 
70 coreol~s effect 
' 1 conInectlon cells 
72 svnoptlc \\ eather 
' 7  ~ 1 0 ~ .  cold front 
73 occlus~on 
75 high ce loc~tvw~nd 

a deals with liquid and gas 
h .  landisea. mountain and valley 
c. shallow gradient 
d .  1 ,  7. 1 ,  7 
c. cumulo-nimbus 
a. mechanical rise 
h .  causes deserts 
i cold, cool, warm, quick rain 
d. hunicane 
e. shallow g-adient 
;1 wind defornlation - right or left 



- - I t '  KH I \ I ( ‘inti an ,111 nidss 'it 00 a11d .I cap~tc11! oi 0 24 y d i l i ~  \'our probahlc Kelat~\ c 

IV~nds Referred to In (78 80)  
00. Polar ~iorth\vesterl\ 
0 1 Southu ester]! 
07 Northeasterl! 
93 Southeasterly 
04 Northwre~terl~ 
(fi Polar Southeasterl> 

,i calm 
b. easterly 
L \\esterly 
ci Tropic of Capricorn 
c Trop~c of Cancer 

a. relatively warn1 \\ ind 
h relatlvcl y cold II ind 
c.  can't tell 

06. Donora: hleuse: -- as smog: geographic location 
a .  Washington 
h. Mosco\\' 
c .  London 
d .  Boultier 
c.  None 



'IS 7-hc ?reale(;[ soul-cc 0 1  \ ( ) (  ' \  a]-c ~ndlls~rlal pl-occsses. 
.-I . T 1-11 c 

~ -. . - . . . R .  Falsu 

O(1 ( )\ er 2 ; o! ('arbon I l onox~de  pollutlnn come\ ironl ~nternal con~bustlon englnc5 and stdtioiiar~ 

B False . --- -. 

100 Sullur d~oxldc 1s ~i lead~ng cause In acld rarn 
4. Truu - - H False -- 

101. Nitrogen ~ s i d e s  t'ornm srnog and contributes to a c ~ d  rain. 
,A. Tri~e  R. False 

102 .I photochem~cal reactlon that lrrltates cyes. damages 1 egetation and ma! cause asthma I S  

a P AH 
t, BLAH 
c P.4N 
d POD 

DEM 

103.  The primar\ agency 111 the I 'S  concerned w t h  alr pollution is 
a .  NOAtl 
17. Y,4SA 
c . ;I S .-I 
(1. EPA 
e, DE,h1 

103. 'Tempcrat~~re inversions and occlusions may contribute to air polluriori. 
.A. Tr11c-L B.  false^--- 

105. Acid. Base as ________ : 13 
a.  3 
h.  1 
c .  h 
d .  8 
i.. all except d 



1 o ! I - O I ~ I ~  . I :  . \c.Iollt'~ \\ 1111 \\ ~ n ( i >  111 e\ccss  01' I I( I !lip11 arc 
,I , !  ~ l - ! l < l ~ l o ~ ~ \  

Il l , ! . !  I L ' ~ I I ~ L ~ ~  

\ \  : l l c l  \ ] 7 O I l l - .  

\ :  2:1Ic?. 
' I l l  tllohc 

lo- Trop~cal c\.clones \\ . r th \\.~ntls 111 excess of 131) km are .- - - - - - - 
.I cycloncs 
I,, t>~l'oc~lls 
i. hurt-icnncs 
d .  rill of t h ~ 1 1 1  
e none nt'tlirni 

1 O X  F \ c  \{all? of hun- canes are areas of hlgh \\ ~ n d \ .  lot\ pressure and calm 
4 True - B False - 

100. T'rop~cal humcanes: trop~cal stomi: tropical depress~on as fastest: fast : 

'1. standing 
h .  stopped 
i, s I o \ \  
d .  surylng 
s. stalled 

1 10 In niarl\ Instances more deaths occur fro111 storm surges than wlnds in tropical hurricanes 
4 True B False 

1 1 I Hurncane watch sugzests lmmlnent danger 
A.  True R. False 

113 Kanh 1-5 
I 13 cuniulus 
114 h ~ ~ h  
1 15 cold front 
1 1 0 Cloud ('ldss~ficat~on 
1 1 - \\ ann front 
I I S C l m s  
1 10 Hurr~cane ~ntensity 
120 Catastroph~c 
131 LZ'MO 
172 NU'S 
123 Y M'T' 

a. Five 
b. Ho\t.ard 
c. Saffir -- Siinpson 
d. Bierkens 
e. synoptic weather 

131 Remotes Sensir12 weather satell~tes prov~de \ lslble weather images and are referred to as GOES. 
A. True -- B. False _ 



1 : i ()/one or 0, I S  concentrated In the tropospher-c. ,lnd protects human5 from ~ntral-ed hurnlng ra\ s 
ot thc qun 

\ T I - L I C  - - B Fdlse - - -  

1 7 1  C P C ' 4  deplete ozone and ma! lead to earth temperatures c o o l ~ ~ ~ ~  
A Tn~e--- H False 

1 7 5  The nannest layer of the atniospherc that IS  the closest to earth I S  

atmo~pherc 
h. nissosplierc 
c stl-atosphere 
d troposphere 
e both I7 and c 

1 i h  Aphelion 4pogee as Pcrlhellon - - --. -. . 

.I pa -~gee  
I, plngree 
r ecllpse 
d solar eclipse 
e none of these 

137 Dur~ng Southern henilsphere umter. the circlc. of illuminat~on would cover1 SO degrees from 
to degrees 

a (30 ' 2  5 to h6 ' 2  N 
h Oh ' 2 S to 71 ' ? \ 
c 37 S to 66 $ 2  h 
d 37 I 2 0  Y 
e a11 except n and b 

118 Wlth referellce to question #13' answers: the \,ertlcal rays of the sun are probably located at 
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1,. , \ . ! I  < O I I I L I L - I  \f 1111 Y!I*:<IL,L 

- :Li \ \L.x ! I !  l 1 1 0 l l 0 l 1  

i 4: l ~ ~ ~ l i l l 1 ~ ~  \ \  :llcl- 

14.; I f <  ;111(l [ '\ 

I 4 J  blacl, h c d \  ahsc~rhc!. 
1-45 I y 01. 1 I - ( )  t o  1 < '  

140 \i.atcr stanciard 
14- !neasurlnc riei.~cc 
I J S .  ( ' e ls~us  
11'). infers lieat \ slue of suhs13ncc 
I i0. ma\. bc I~clu~d. metallic on clectr~cal 

, I  c o n d ~ ~ c ~ ~ o n  
13 con\ ecllon 
L raciiatlo~~ 
< I  spec1 tic hear 
c thenmometer 


