sics 1110 Test 3 NAME > 6L UTiop)

| -nergy, Environment & The Economy July 30, 2009 P.O. Box

Instructions: This test has the same format as before. For problems in the longer answer section, show your
work; your work will be checked as well as your answer. For short answer questions, pick the best answer for

the multiple-choice questions.

DECLARATION: is the topic of my (term paper, short oral presentation, lab
project) (choose one). This topic (has, has not) been approved. (Please circle.)

Q99HP
M } — 1.2 REVIEW QUESTION: If a 952 ft Ib of work are done by a motor in 8.7 s ¢, the power of
(Usime®l “Ruie) the motor in hpis _? . Note: 1 hp = 550 ft ib/s. P" .“?_,_E_. ;gc;f’ itﬂ [?7,&
47 &7s —
2.(4) REVIEW QUESTION: For the following two length measurements indicate the precisidn and némber of
sighificant fi igures for each, add them, and multiply them using the rules strictly. (Include units.)

Precision No. of significant fiqures
a)  74m 1o The hewuet Tenlh m o £ .1m ‘ 2—_
b) 241m ©““ “ hundsth m o1 £.01m S

c) sum of 7.4 m + 2.41 m equals m « oy

d) product of 7.4 m times 2.41 m equals

/ 7 % 3.(2) REVIEW QUESTION: Suppose 6.0 million BTU's are added to water to produce steam
5 V\Mi&é‘m in a coal-fired power plant and only 1.0 million BTU's of work are done. The first law
efficiency of the power plantis _? % and _?_ BTU's must be rejected to the cold
reservoir.
= prolona huchius
4. (1) In a neutral atom the number of electrons is equal to the number of _? _inthe _? .
5. (1) Two nuclei having the same number of protons but a different number of neutrons are

called _?_ of each other.

. | 70

3 8 6. (4) The number of protons in the nucleus *Sris _2_while the ~38

5 number of neutrons is _? . The number of electrons in each of ’5&
theshellsis_?2 , 2 , 2?2, 2?2 ,and _? .

%’ t?1
(.2 2 f> 7.(2) If 10,000 2*Na nuclei are found i m a samgle how many remain afteglzj)32 minutes if the half
life i¥'8 minutes? New /6,0 ZFmns (2
o fomon ‘;’"“) 2 mw/ 628
“Thvie gaslcintidinul L+ 2800 3
8.(2) List 2 ways that a radioactive substance may enter

Thaw dheny; brrathe snThaglvnsp.  the body. OZ,___W,WZG

9. (4) Of the three types of nuclear radiation,
Cl/_eﬁﬁ«, (a) the type that was later found to be a Helium nucleus.

W’(b) the type that is not charged at all is _?
heta

(c) the type that was later found to be an electron is _?

?’G”"’W"ﬂ (d) the type that carries the most energy _?_.
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10. (2) When radioactive Calcium is injected into the intestinal tract, the rat'%tio y transports a radioactive

aE/T in,the body the samg as it does if that atom were stable. Why’? Y Lo ol The Qursmgenns
g hogeclin A, ‘Her

/MWMW

Lo %W Ll Yhs
cw»f ﬁrée stages, for the conversion of U.S. Energy to Nuclear Power,
1

R2ALY ALic Lo ere initially devised in the “Atoms For Peace" program. Here, the 1st stage
: Vf—m_(&ae% was _? , the 2nd stage was _? , and the 3rd stagewas _? .

hae T
Tates M%Z), The purpose of the water in the light water reactor is two-fold:
Lrvon wuilidisit 2 andit_2 .

‘f@&"@ 13. (1) The bad part about a nuclear reactor is that it could explode such as an atomic bomb.
(True, False) : : .

_ Milied Usginam. & 37

14 (2) . The fuef;qu:red for a breeder reactoris _? and _?

—r ZA[?‘ L g (2) The substance that takes away the heat in a breeder reactor is not liquid water but
instead is _2_ because ,Qagu,wf/@cv&wnw Aé.l"f) Vwa%ﬂ MoVt 2

57( I2 AVV\ 16. (1) An emergency shut down procedure of a nuclear reactor is a process which is call

Li 6GAI TF1 7.(3) REVIEW QUESTION: A type of coal that is found in the North Dakota that only has a
BTU content of 6000 BTU/Ib is called _? . This BTU content is so low that it does not

m e economlc sepse to ship the coal by traln Instead, what is done?
Use J/I/Im/«f//) 7%% °! W 2 .
rew) > 500 s Wﬂg« S

18. (2) Radxation damage to human tissue is measured in mts f% ; for one year, th

jQQm_Lf‘WE average radiation damage per person occurring f[om nature ltself is approximately _7? .
235&(/ 19. (2) Twc; of three known fissionable isotopes which would be available for nuclear power
237 P plants (or even nuclear bombs)are _?2 and _? .

20 (2) Define "neutron moderation. "ﬂf /J/ZO'MJ‘”/"TFI 57477/07‘ WW
C Lo UZ Which of the following has the E:\_rge_r R-value?

(a) 1 in of softwood; (b) 2 in of hardwood; (c) 1 in of STYROFOAM,;
(d) single pane glass; (e} 1in of stone;  (f) double pane glass

2.0

? g0 B"ﬁ-;( 23.(2) BONUS QUESTION!I!: On a winter day when the inside temperature is 75°F and the
R outside temperature is 10°F, the energy lost through a 3.0 ft by 5.0 ft smle pane window

22. (1) A storm window (namely two panes of glass) has an R-value of about _? .

with total R-value of 1.00is _? BTU per hour.
.@_)C s Qe Ot Usop) (655 (9% 0BT
B. Longer Answer Question oD e f-00 N —7’7"/

1. (3) (a) What is meant by the “envelope” of a house’?

%wwm/
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2.(4) List and discuss three advantages of nuclear power in the United States. Contrast that with three
disadvantages.

R ﬁg%ﬁﬁgﬁ D apum Tree>

C.D QMW}L{& coel fer @MW::Z%M alecy C’j nuclan
(D No o, wmlled @ gé‘fg‘”ﬁf Muﬂa T
@ W'QMW‘O O Terne MW — [k

3.(4) (a)Draw a diagram and explam what happens for a smgle fission event using a neutron and b.z
(b) How can this result in a “chain reaction‘?’ N 2owlogns Arsm cam

BErne  Couvuw Afle

’2. Pesse ) %353, 1 »
O Fnaypmends MW??VUXWQ' \
©23 p ~g ole
— 14% o 9 Y
oL g BT
,,,,,,,, } Ot )
-+ 6\,;,3-?(/ o %lj

E=vne 2
xplam he operation of 4 boiling water reactor. Be sure to include in your
dlagram the fuel rods, control rods, turbine and generator, and all pumps. Also point out (a) where heat is
added, (b) where e work is done, (c) where heat is removed from the water, and (d) write down an expression for
the First Law of Thermodynamics and for finding the “first-law efficiency” for the boiling water reactor

(Please use the back of this-paper, if necessary.)
N JeocrD @WJ ey Gt ol
Y — ﬁl&wé’% - x/oo%

UMP

“oLp
River WM??.

= HEATED
I M\Pwmwﬁﬁ’w
§ M’CM CoA/D(?)\)&?}z, ouT

51 vm
Wff“ oo %W ;’WW% e A )
5. (4) (a) (2) Explain what happene a Chemobyle;&) 4t kind of a reactor was this? (c) (1) Lista

method that people could protect themselves from the radloactlve iodine that was included in the radioactive

cloud that contmued to move over Solcandtnawgfabnd E. % én ) 15 o oo T%W .
cofads o 2ol o F g ’

Mﬂ»a f»mémé + apkeas MWM‘,’Z%
L\ WT&—@MW]@Z SRS
W&JM/PC\W/WWWMMQ/L’ |

(og
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(b)Y
6. (3)(5’}iow does a breeder reactor differ from the light water reactors? What heat transfer agent does 1t
utilize?What country has gone “all out” with regard to the breeder reactor? W D(/ﬂ : %(X— %

@ A hudin feal, U/MJ/(T/C«/W 239 ¥
235 Leoccat srodune ar TR
(?76’2 V) ao m yw@om AN e

o U.S.
W [+ %_fhm &me&maczm

7.(4) REVIEW QUESTION: Bneﬂy dlscuss[;—b_;e;]of the four equivalent statements of the Second Law of
Thermodynamlcs as discussed in class Also, state the Second Law Efficiency. . 0 weq W MZM

(9 D ffLm (;37— CDLDW %WWM"???)
. 5/00 MWMW MW
C/ (5‘“0 MW o at Ared Apmains
W@(M>MW&AW£W

ocera T W/@f MW"‘ZZ

% W 47 MMM@M/Q;& W%% x1062), fa
Vb oA MM@E%AZ( weld o vaf}ﬁ&é"ib

8. (3) How is energy obtained from nuclear fusion, and what a_techmques are presently being researched?

J

= PEEP + N g (,m,.ZEW
gr +,5r = 8Bl * 76“ (?otbmmw @j?m>
1, L Sy = WY LAseR IMNDyceP
Ho+ h W T /n @zmpwsm/d (Los AcAmoS,

Bnrmw? Russian/ lABS)

4 iscuss from the viewpoint of the text the follownng

afwuj@ta{ouhv)éz
AXWW\A«,% WWW

( & o MWLCW ﬂM//\@«ﬂéWaﬁ%myi‘chJ-««)

9. (16) TEXT QUESTIONS: Defi

(2) China Syndrome

ALachn, (/u/fww@a

D(WJM A Aol
Thir iwae ima o< mevie!
(2)  Manhattan Project 22 %f m U.S.
W V\/ E 235‘
Aoy 13;@4 7 /’7“ U Mgl

o(x/v«do
(2)  Critical Mass _to Vha Mimimeom Masd— Fhed Wutp St A

cAaew peacdosn Q"Z(Jla c% Z235) gmd v /ij@@ 237})&4)
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2  Realie ~ 2 Yoo appeaTonet T WW 6@” comAdostoim

(2) Radon — 4o AL WW G*fclw agg()MfaW
ma{}/wg “?’LMM%MI it he /o

wfno’w/\\f}wmet Ccan Clual

(2) Carbon monoxide C (O 1/0 A W Mmf,e/u{;,/\,a /}%«7 WLZ/
) S OWi

q//\,u/w%,m neteco, % COM

Active system of solar power oty
ﬁm\% 77w = Afg‘ oZA/ 7 Az “fe“/ s m

(2)  photovoltaic cells = o ])V ME/ZO ,{,(,W DZ 51/&/06% [‘4— 0/5%,?/1 J/&M)

(2)  power tower — W )’W/M./O’?o %67 Tm&v Fhe Aten -
/CWMM s on o a heiln - The boily ecornes
o e Pl e Frndsins

WM“%

pumped storage — > @?Q
W/awm wali uwzaf“ﬂu,}u m W
D e e ey
(20 OTEC — Octwn V | ’
“ T %%A&LMWWQW a(wmu/nj
Yo Waz“mw oluep ocean Lo o, f}%




