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Physics 1110 : Test i Name
Energy, Environment & The Economy July 23, 2009 Mail #

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

are to pick the best word, phrase, or choice 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: | 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.)

l/\ravlqa/) g;BW mo ft Ib/s mmules}’s

_ ¥ b)47.3 miles/sec g) 7. 91 lb ____bh1o calgnLes

%SQZL jm MTU& __% slug
d) 25?2;'00 ftlb i)5.73m® ___W

___e)s4ps ft/sé %sec __/_0)80 KWH/s
1) Adevice fmmﬁgs from the stacks of coal-fired power plants is called _? .

/(2. (1) About_? per cent of the heat from burning the coal in a coal-fired power plant goes up the
stack

4 (2)  The coiorless odoriess gas given off in the burning of coal is called _? _and is believed
responsible for possibly producing _?_ of the earth.

S
ED’-\ Z'I\ As a general rule, coal higher in BTU content but also higher in sulfur is found where?

6. (250“ is mainly formed by? W Mmasens Jb‘/yéf prde /MW L A W
LS
7.{1} Inwhat 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.

v
8.(7) A substance that is given off by the burning of coal by a power plant and that is believed to
produce acjd rain is called _?_.

%ist 2 problems thatt still exist even after coal companies have

Wlme f land .
10.(2) The istl] gte pot effect refers to \///UZ AMNLASEAR LA W

/'\A/%Ga/m/r //I/\/Afm/f/) thad con B (el Voo

¥(2) Suppose 10. O mllllon BTU's are added to water to produce steam in a coal-fired power plant and
- 3.2 million BTU's of work are done. The first law efficiency of the power plant /0 0 @n

& %W\AMM\JS _? % and _? BTU's mustbe rejegﬁdé o the oal reservoir. "*3,2. W
‘iﬂ ()gﬁxzoo%rfa e 2 32% ’ =@,
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12. (1) REVIEW QUESTION: The combination of units of Nm is given another name—namely

013“22) REVIEW QUESTION A wall measures 3.0 m by 4.0 m. The area of the wallis _?_m? or
mug%l/sms ? cm? SO » 4J0 T 1&%&00

£ |25 414. (2) REVIEW QUESTION: If the doubling time of bacteria in a bottle we and the bottle was
completely full at 12 noon, at what time would the bottle be 1/8 th fu ;’ ” gé v, )54 71

‘zwm)

/4 15. (2) REVIEW QUESTION: The doubling time in years of a $1 loaf of bread if inflation is increasing at

a mere 5% per year is_? years. Astime continues, the loaf of bread will continye to b’g} r;gge

4:2 expensive. In__?_ years from now, the price of the loaf of bread will be $8. [
E’ 5’2/ Kzs;%

F"‘{\/ﬁ{ : | $?-?2/,,,

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) 78.9 cm W%WWWOL& } 3
(b)9.3dcm o W heer ol g F Dl e 3

(c) Measurements 78.9 cm x 9.34 cm = 2 7 LT &
(d) Measurements 78.9 cm - 9.34 cm = ( g C?aa {_’i -

(e) Measurements 78.9 cm +9.34 cm = ES X« Z s

17. (2) In the strip mining of coal, reclamation laws of most states requxre the coal companies to _? .

Aution The Lord Vo the origemal L Wﬂ@

18. (2) How is it determined that the land in question17 has indeed been re&falﬁed"?

19. (2) ®oal deposits in some areas of the country are so low in BTU content that it does gt make economic

sense to ship the coal by rail. WQ at then can be dMBe as specific as yo/uy%) - W¢
Budd a WWMWW >MWMHV'WM9>

20. (2) Coal deposits in some areas of the country are sufficiently high that does make economic sense to
ship the coal by rail. What are these trains called? Describe them as specifically as you can

W%WM 27?%«w/M /OOWAMM}NIMM ”Z/’

320()5%“(%}4? 40 kg woman runn:ng at 4.0 m/sec hasaklnetlc energy of _2 .
Kt—/&mv:x@om 4o/>40—j 320\4 ~320fw

MW ___22.(2) Listtwo uses for grades 3, 4, and 5 of oil.

.

Lm%wfﬂ e

?ewm 0‘7«)-

M dj One use@?&de 2 of oilis for 7 whsle one of many uses of grade 6 of oil s for, .
m} 5 Aoy Noodlo. )@MVZW %Zmﬁ
“)
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B. Longer Answer Questions
1.(3) REVIEW QUESTION: Albert Bartlett discusses the “forgotten fundamentals” in his classic article

Forgotten Fundamentals of the Energy Crisis. Briefly 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

attemptmg to make
Ty 7 #?, otmu@&% fc}tw %z i«mm#‘h‘z

%M/L%

2. Suppose a 150 Ib person chmbs 120 steps, each step being 6.5 in hugh, in 40.0 sec.

(a)(1) Where does the energy come from that Ilows the person fo climb the steps’?

Fothe zz ¥he A,

S (b)(2)4 What is the mcrease in the mﬁl PotenWPE) Of‘mlj _ /5_9 "0
Q’ B’ ( (120
Q—'f\wm,xmé é;"’ {501/{’,/) (?“Stfr) @:%’%Z\»

(c)( 2 )Calculate the work done by the person in climbing the s ,pﬁ M,.

MW&@LMG g"‘“‘"

ft Ib/: p). NOTE 1.0000 hp = 550
Wk _ 250 43:. IFP . C
Prva = Tomr ffo\bf;/ = > SOPL)> LJ5HP

3.(4) A 6,000 watt air conditioner is run continuously for 17.5 hours. If electricity costs 11.3 cent per KWH
find the cost of operating the air condlttoner — / 7 g H

[ﬂ\r@zer =
W:( (/WW) ‘704 $//‘2
: KNM’

4.(5) Start with a diagram of 75 ft of peat under extreme pressure from above and below. List the various
names, thicknesses and BTU content of the grades of coal which can be formed from this initial

thickness of peat. !
KT

e
7;}:}:;\% _ . ﬂ%ﬁ@ﬂ
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5.(4) State the First Law of Thermodynamics. Use a typical model for a coal-burmning power plant for

your explanation. Also state the First Law Effi cuen Y.
neL 00@/ Ve Fotas m/g

P MW<§Mm% - %',fo-vm 0? wp f a cenilant.

Mopert Bot Tomp. rQ/rv §’°</wru Entn
s Emengy 7?
N o
Watia - —_—
ot Law €} = -—W x /50?
Codyt -
6. (2) BONUSI ;‘%&1 of the necessity of govemmental regulation with regard to the

environment in a capitalistic society. m o W
O W M W i Tone Wmm W ot
/{aw JA/MW\'\ W A M The pama o ol w‘/w”

7. Draw a diagram of a typlca! coal-fired electrical power plant. Indicate as best you can the boiler where
the coal is bumed, the turbine, condenser, the@tack)(4). Note where heat is added Qu, where work W

~ is done, and where heat Qc is removed (1). Indicate in your diagram where pumps would need fo be
located. (1).

(4) Briefly discuss three of the four equivalent statements of the Second Law of Thermodynamics as

discussed in class. Also, sfafe the Second Law Eﬁ" iciency.
O Thine s o it }’mzz(/d Heud .
o 2 T
W HO?‘ Vo

@ % = =\ o 4, /00%; /v‘%f @’LW (¥ /JMW
W Wi lion yactumeo) w(f nevq Acheve s
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9. TEXT QUEST_LCPS Define or briefly discuss from the wewpomt of the text the following.

g
(4) list the four strokes and discuss the operation of a 4-stroke gasolme englne ﬂ
fwin PIPARE *’*&Mo-n? j w
//"';tm\ ‘T J/ ¢M L d L
\L " WY Tadlpy
- i
IurhkeE ’P EXHAVE]

(2) Tar Sands Mm‘h fowa
Ton Sands ane rand s Fhet conléwn a W W
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(2) Kert\; en M W com j},q ;ﬂwﬁcf
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(2) PURPA WMMMMM ; 'A
i prliiegti Rt o sl fom
o T commat o o

(2) Coefficient of Performance y P Y g o - ol [Q/
M?;Of W%W/péa%cﬁ > O To & "

I
New Cop= Lx
(2) Radioactivity \ﬁwﬁ\ o Vo 77u O&A/jj
16 0&6
a MM{

(2)Aipha Particle c/bo y\.uﬁ,w(a' e huelens)
wﬂ%ﬂ% Hogped Ly & pices o] fapen. !



