
Physics 1110 Test II Name 

Energy, Environment &. The Economy July 23, 2009 Mail # ______ 


Instructions: This test has the same Jormat as before. Part A consists of short answer questions where you 

are to pick the best word, phrase, orchoice of answers which best answers or, in some cases, defines the 

statement. Part B consists of longer answer questions. Make your answer clear and concise. If you need 

more room turn over the test paper and continue on the back but please indicate "over" on front. For problems 

it is the procedure that will be checked, not only the answer, so please try to make it clear. Please use the rules 

for precision or Significant figures if data has been measured (indicated by the underline of the preciSion digit.) 

So for this, the second energy test of the term, Good Luck! 

DECLARATION: I ELECT TO DO A (TP, LP, SOP). Please Circle. 

If you have an idea of the title, please suggest it here: _______________ 


A. Short Answer Questions 

1.(10) REVIEW QUESTION PLUS: Choose from the physical quantities which we have discussed -length, 
area, volume, time, force, speed, acceleration, work, energy, power - to identify the following quantities taken 
from problems. (Note: In some blanks two quantities should be supplied.) 

~rr3~ ~Oftlb/S ~~ules/s 
~7.3mileS/sec P'911b . ~I~e~ 

w-a-Jv O"L hLlLWtl ..~~' ~ 

__ c) 39.2 joules/ rr --1h} 29.3 BTu/s __ m) 37.5 slug 


~(y"\~ ~ 3 ~ 

__ d) 29,700 ft Ib ' / __ i) 5.73 m	 __ n) 9840 ft3 

~ ~ftlsec ~/S 

.~i1~~ from the stacks of coal-fired power plants is called.:L. 


__I_C?, (1) About.:L per cent of the heat from burning the coal in a coal-fired power plant goes up the 

r ..... P stack. . 

(~ d»h'LOLt C Oz­

__ 4. (2) The-COlorless, odorless gas given off in the burning of coal is called .:L and is believed 

~ responsible for possibly producing .:L of the earth. 


£At.r;; As a general rule, coal higher in BTU content but also higher in sulfur is found where? 

6~)Oilismainl form~ ~rrt~.Jf~~~~~ 

__ 7. 1 	 In what region of the country is most of the U.S. anthracite found? (a) Appalachian 


Mountains; (b) Eastern Interior Basin; (c) Northern Rocky Mountains; (d) Southern Rocky 

Mountains; (e) Alaska or (f) Hawaii. 


~bstance that is given off by the burning of coal by a power plant and that is believed to 

~ produce ac'~ rain is called.:L. 


aq.,{.,AA.lM Q(A.,e


-ll- 9. (12) List 2 problems th still exist even after coal companies have 


/ Q 'IA, . i) A - ~.2. million BTU's of work are done. The first law efficiency of the power plant /0. 0 Q /4
u.._t'__ and .:L BTU's must be reje.~~091 reservoir.OI~s.:L% 	 , -3r '2..._ .. VV 

1::..11 '= "* XI OO~.:o I,) M41,;:".::::3"Z<9" 	 t. f ::: Qv 

~~~nd. '< 
__ 10. (2) The hist/' 9 teJ pot effe t refers to _'fIt-:--_U!_~+----:A\t__..,........,-_ _r_---____tf~--__:::__:r­

.~ 

32?Ii:? (2) Suppose 1O.Q million BTU's are added to water to produce steam in a coal-fired power plant and 

http:aq.,{.,AA.lM
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~~~~:~ Q~~~TlON: The combination of units of Nm is given another name-namely 


V' - .. '.... 

2/2. ,~3~2) REVIEW QUESTION: A wall measures 3.Q m by 4.Q m. The area of the wall is ..:L m or 

~~~o is ~ cm 
2

• 	 .J.f!P )0 4fO -.-, j 2..~(/O 0 

t I~4. (2) 	 REVIEW QUESTION: If the doubling time of bacteria in a bottle weQ and t~e bQttle was 
completely full at 12 noon, at what time would the bottle be 1/8 th fu~ f:;~ t f} • )4-~ 

f 2 "-lrO~ 

1~15. (2) REVIEW QUESTION: The doubling time in years of a $1 loaf of bread if inflation is increasing at 

..A1 .? a mere 5% per year is2 years. As time continues, the loaf of bread will continye to be more 

~r expensive. In-.L years from now, the price of the loaf of bread will be $8. J I t.JcrvJ 


7-f) ~'Z- 19-~
7 01;)T::; --.. .:: .-!~ .:::: /4 	 ~' 4- ;'f;.,
P s-~. 	 $~1vi1 

16. (5) 	For the following measurements, indicate the precision and the number of significant figures. Carry out 
operations using strictly the rules for precision and significant figures. Include units! 

Precision 	 No. of significant figures 

(a) 78 . .2 cm it> ~~~ M-yt ()l..- t:8 J,vwv 3 
(b) 9.3~ cm ~ Vi 1/1 	 + .. .(/WV 

........ 


(c) Measurements 78 . .2 cm x 9.3~ em = 737 ~Z­

(d) Measurements 78.f! em - 9.3~ cm = GCJ;~ tGvvv 
(e) Measurements 78.f! em + 9.3~ em = )( ~.;' '2, ~ -

17. (2) In the strip mining of coal, reclamation laws of most states require the coal companies to ..:L. 
~Vk~tTo~ - , kre1 

ai ed?18. (2 How is it determined that the land in question 17 has indeed been re 
, 	 ~ao 0( 

19. (2) 	 al deposits in some areas of the country are so low in BTU content that it does make economic 
sense!? ship thEtlcoal by rail. W~at then can be d~ne? (Be as ~~~.) i ~~~ 
~rJ a~.- ~~7 ~tf0 I~ :~jVPcr'''''''~JlA y. C>'rl\' 	 0 ,-::---:-:_--:-:---:-___-+---::-:-:--_---=r-:--._-,v...:.'rr--=-::---::--~_::__:_. L..<::{ '> vVV~ I\J'"'C.el" n l)VV--" ~-::J'v 

20. (2) Coal deposits in some area of the country are sufficiently high that itvdoes make economic sense to 

ship the coal by rail. What are these trains called? Describe them as specifically as you can. 


~~~ .. '2 t~/~) IOOut1Pft4a/~JN 1()~fMOJJr~~ ~ 
t320	 ' ---rt:I'r1APh1-	 . 

__J21~(2).rA 4Q kg woman running at 4.Q mlsec has a kinetic ene~y of ? . 	 2., 

. L~c:::,i mv2-~ i t40[ccr) ( 4'()~)l4 .. 01) =:320¥r:L-::-;3 20JmJ 
~ 22. (2) List two uses for grades 3, 4, and 5 of oil. 

fAtZRfl~nyf~ , 
~.~~'YPlD 

_....,,---..,... 2~) One us~rade 2 of oil is for ~ while one of many uses of gljls!e 6 of oil i.s for-7---. . . 
~4Ji:0/ ~ :d0 .A.t;KJ-olo. t!hh (pu 'fp Art- lJ.4R-cI An. tI~~~ 

/ <f-'fr~Q~_/",) . (j 

http:J21~(2).rA
http:I\J'"'C.el
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B. Longer Answer Questions 
1. (3) REVIEW QUESJION: Albert Bartlett discusses the "forgotten fundamentals" in his classic article 

Forgotten Fundamentals of the Energy Crisis. Brielly discuss Bartlett's example of the mathematician, 
the king and the"grains of wheat on the chessboard, and list two "fundamental" points that Bartlett was 

. atteppting to make. ..I, \. 1-4 ,,___ -ri.,.. , ,- " ~ i r 

W l~~c;~ T"t> ~~ vty-TV~ yvL ~ ,I ~~._ ~ ~ c1 ~vt-~~CLU-c-
f I ~ 'tP !~ ern ~,7i?- I oto~ 'h, +Y~'O'n 1) '8'r~Cl"-n '# ~~ 

r~~./ (!) ffv- ck~~~X?~ 
~(l.J-VV11 ~(~~~~~~~'1~~r;- . I) V - - , {! . A -r - r 
~~~1~1tV~~~~+k~ . 

~'t~~~ r~~1 r~C">\AL.Lt:! 


2. Suppose a 15Q Ib person climbs 120 steps, each step being 6 . .9. in high, in 40.Q sec. ~ 
(a)(1) Where does the energy come from th~ person 0 climb the steps? r 

ro,'f1v r: M:J, ~~ 4r 'f1te- ~~ 
(b )(2) What is the increase in the Gravitational potenf~a! .~er1Y.1GPE) of person? IJ II 

~~GPE:-== ~)C r~ v~0~/S12·(AY 
~ =0"5'~)(~ )(/2-0~)= ~~p:

~J-.- ('P~5P';;;)(&£f)~~ 
(c)( Y2 )Calculate the wq.rk done by the p~rson in climbjn~he s PJ3-:-~ 

VJtrJv~ ~,~ Grc - iJ!5D >f};j 
(d)(1Y2 ) Calculate the power done by the person in climbing the steps In p. NOTE: 1.000Q hp = 550 

ftlb/S~.~ 1<;rrJ0P ~ ~2. 504:!f!!.)C: Iff? ~-, @!i""---P01V-'1 =. T ~ LIt<'. ~. .s - ~.~ ~ .1 ~fJf<
P'Inf,v, s , :s.s :::?' 

- I ~ 

3. (4) A 6,QOO watt air conditioner is run continuously for 17 . .9. hours. If electricity costs 11.~ cent per KWH 
find the cost of operating the air conditioner. ,.-., /' C H 
~=:.Cs,~Ol<.lt0 (;- 7/0 .- H 

EA;€)~6 ~ =: P--C-= ~E~~0 )07~!H) ::::. /O}~W 
~:: ~I,~.~ J~r'O~kLJH)~fOt :::: ~1/.9Q) 

. IC kJ t.J-' l 
4. (5) Start with a diagram of 75 ft 0 peat under extreme pressure from above and below. List the various 

n~s. thicknesses and BTU content of the grades of coal which can be formed from this initial 
thickness orpear.' -.:-- . ~ \(\f 
A - i\ t(ik~ 
T %lJt

7;~ ?J.M" J:;b A117;.1f i5-14~·. 22---- :: Mfi JJ~ 
~ &00 ~ $'USf3i"fV/Yl ' .vlrV'j iBITLllhfA/CVS

;1k: (, 07JO- tq-oo~ iOt C0rJ .. /3"fJOo 13% 

http:A117;.1f
http:r~C">\AL.Lt
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5. (4) State the First Law of Thermodynamics. Use a typical model for a coal-burning power plant for 
your explanation. Also ~tate th~ First ~y. ~.~ 4:::Z/'

1;; ..,~~ "'" ~ j,TV'lhV> nut 	 I f. ~~ D
~? I ~ ovU -p- '1 ~ wr ~ 	 .v 

ntovCL~ -... W-1'.bmf~ E~ ~ ~ ~tt2~'j{f ~ 

Jtr ~ ~ 10 	 '0

QIA .=::: 	 W + C­
@II \4 J 	 I 

,~...'" ~ VV 	 - W 
CI v 	 Id Lftw 1::.'11 ~Q "f:. / f5VJl 

__--~~~j-~ 	C~t~,~ PO H 
6. (2) 	 BONU"""".t-T'"I=ro-:-::>vl.,.l,e~a~o~ of the necessity of governmental regulation with regard to the 

environment in a capitalistic society. . .,~ " . 

(0 	VJ.~ CVn~~f-(j-n I /) ~ YU>~~o-1AA-
V"~~~ fV~~~, .,.-v --., 

I ,. /~ ~()

~1.;Ct:.£<~~_~~k. or~~~.+r: tJi~~ 
m'ftUhAJ~f-b~~~~~~' 

7. 	 Qrawa diagram of a typical coal-fired electrical J:!9wer plant. Indicate as best you can the boiler where 
the coal is burned, the turbine, condenser. the~(4). Note where heat is added QH. where work W 
is done, and where heat Qc is removed (1). Indicate in your diagram where pumps would need to be 
located. (1). 

stach­

8. 	 (4) Briefly discuss three of the four equivalent statements of the Second Law of Thermodynamics as 
discussed in class. Also, state the ~econd Law Efficiency. J j - I-rr" TH ~r=F:7~ h a. oI,v~~ h ~J: ~" ­JE)

\.Y 1>< Q ~ ~ HoT tfo-~,. '. 
@ ~H Qff :::: \/J~~~, I ooer;~ £U fr-ut~ t:"k~ (4-F~ 

~VV ~YYl~){,vilf'~ p~/ 	 . 
o ~ cY1 ~~~~~~/ 2/vDLAk)€Ff='lJ:::n?:iiE/o~~ 

(A '10'\ a;1~~ "-f1tL ~. ~ }1(.(j C!J F U4t£ 

~q..~~~~ , )c/()(T?~ 
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9. TEXT QUEST:r~eqbriefly discuss from the viewpoint of the text the following. 


v..JJl~ the four S~d diSCUSS the operation of a 4-stroke ~ne engine ~~ 


~l . I/- rSPI1-I2-~ ~ !l- .':i:'I-*
'* I ~~ ( cn-..:r1J~ 


