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P.O. Box,_______ 
~ .:iics 1110 	 Test 3 NAME 

.flergy, Environment & The Economy July 30, 2009 

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.) 

JQiHP 
'" 1. (2) REVIEW QUESTION: If a 95g ft Ib of work are done by a motor in S.I jC' the ~wer of 

(ysIAJ(/'1 "(ZUL.t:) the motor in hp is -L. Note: 1 hp =550 ft IbIs. p~ ~_ 1.§z..eJJr;(IOJif" / ittl' :::. , /9 7A 
:f. - '.'1& ,,- l5-571n; 

2. (4) REVIEW QUESTION: For the following two length measurements indicate the precisi nand n mber of 
sigh1'ficant figures for each. add them, and multiply them using the rules strictly. (Include units.) 

Precision No. of significant figures 

a) 7·1m io'w~t~ m.~t::~;~ 2­
b) 2.41m 

i'" I~ U ~~ »'\ O):t~O/W\
-::::.. 3 

c) sum of 7.1. m + 2.41 m equals 

d) product of 7.1. m times 2.41 m equals 

17~ 3. (2) 	 REVIEW QUESTION: Suppose 6.0 million BTU's are added to water to produce steam 
in a coal-fired power plant and only 1.0 million BTU's of work are done. The first law S~ efficiency of the power plant is L % and L BTU's must be rejected to the cold 

~r~eservoir. 

4. (1) In a neutral atom the number of electrons is equal to the number of L in the -L. 

~(1) 
 Two nuclei having the same number of protons but a different number of neutrons are 
called -L of each other. 

'6 %' 6. (4) The number of protons in the nucleus 90Sr is -L while the 

6'2: number of neutrons is -L. The number of electrons in each of 


the shells is -L, -L. -L. -L. and L. 


If 10,0 24 nuclei are found in a sa~le, how many remain aft~ f2 minutes if the half 
life i minutes f.,Je,'lA,) l~o()O ¢. IJcv 24- frII (,J (Z 5 v 

, 	 • Ifv.lllJ'.-' o~7ru ., . ./ /2.. r11: ~.~uf 	 IL> i( 2g)V '3'- ;"IIV' tp 0'. 
VU~ 8. (2) List 2 ways that a radioactive substance may enter 


'i1vcM ~t11.AM~. the body. 13 ~. 


9. (4) Of the three types of nuclear radiation, 


o.&r.:ht!L- (a) 
 the type that was later found to be a Helium nucleus. 

~b) the type that is not charged at all is -.1. 

~ (c) the type that was later found to be an electron is-.1. 

~tt (d) the type that carries the most energy-L. 
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10. (2) When radioactive Calcium is injected into the intestinal tract, the rat'~ bo y transports a radioactive 
ato i the body the same as it doe~ if that atom were sta Ie. Why? kks, kdIvo tV' '-th-e ~~' 

4- ~~ Ct'(.. ~ ~ ~ A -:;.,;r,' f Jt.f 

. 014 'BWIZ~' -C' , 
, 4.J W<.:ih, ' . \,:)fc~I\PIt:h# ~~e stages, for the con e ion of U.S. Energy to Nudear Power, 
~ ere initially devised in the "Atoms For Peace" program. Here, the 1 st stage 
=-::~1/~AsL=·U{.Jrafl) 


. ~tA.e~ was ...L. the 2nd stage was ...L. and the 3rd stage was.,.L. 


~ ~Juwr 
() ~ 12~l~).~ The purpose of the water in the light water reactor is two-fold: 

~~it...Land it.,.L. 


1
~ 13. (1) The bad part about a nuclear reactor is that it could explode such as an atomic bomb. 

, ., (True, False), . 


fJ~~ <i- Z"J?PU­
...., _ 14. (2).... The fuJi required for a breeder reactor is ...L and .J.. 

~utE..' f~he substance that takes aw.ay th..,e heat in!i breeder reactor is not liquid water bU11' 
instead is...Lbecause $~~ ry~~l;J 

J ( f2 AVY\ 16. (1) 	 An emergency shut down procedure of a nuclear reactor is a process which is call --.2. 

LI f,IJJrc-17. (3) REVIEW QUESTION: A type of coal that is found in the North Dakota that only has a 
BTU content of 6000 BTUllb is called -2. This BTU content is so low that it does not 

train. !~tead, what is don_?r--Tt--=r-;---:-:r 
&">\ ~ C:f 

VY\ r-e W1 	

hip the coal 

18. (2) Radiation damage to human tissue is measured in 

. 

( H V-id SOO nu' )
I?_; for one ye~onits of_ 

100 111 r-em average radiation damage per person occurring from nature itseJf is approximately .,.L., 
\235"'U 

19. (2) Two of three known fissionable isotopes which would be available for nuclear power 
2"3-} r;P# plants (or even nuclear bombs) a[e...L and...L. .., 

2!l. (2) Define "neutron moderation." '-f!v ~O~1~<T>l.4 
(s.)/~&1~ . 


-D _ 2/1. (1) yv~ich of the following has the larger R-value? 

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

2·D___ 22.(1) A storm window (namely two panes of glass) has an R-value of about...L. 

?~Dl3Jr 23. (2) 	 BONUS QUESTION!!!!: On a winter day when the inside temperature is 7§oF and the 
outside temperature is 1QoF, the energy lost through a 3.Q ft by 5.Q ft sin Ie pane window 
wG t.o!al R-value 0.111..~OO is.,.L BTU per hour. ) 

Ci'C-073W 
~tt 

. .£7 :;;, ~pt~(IH-T:):=: <:[S.Oft'l--) (C,'Sf 0 

-t (OVD j(.-	 ' (O -/,0
B. Longer Answer Ques n I 	 - 0 -. 

1. (3) (a) What is meant by the "envelopeft of a ho..,use? 

---rk. ~ wuftv; . '1 ~J~C~) 

~ ClIUcv ct ~ YJvit/4ftVt~ 'f1v. W-~ 
~',4°r L~1~)~' 
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2. (4) List and discuss three advantages of nuclear power in the United States. Contrast that with three 
disadvantages. 

fuV~G£5_ '12l 5 ITvv/h;T'frGI2::> 

r~c)u~~£f"'"l. cD ~i-A'·_·AJ:H,...7fdt;~ o1~aA.. 
~~,~ ~A_nAUd:J»-7;(r. t-l 


-'rl, I ® N~W~~ ~~~ f'
C.9 /Jo COt. ~ @ la :;~~ ,
® IJJL 'nJ.;.JL4-~hJLJ) & L+T~hP"'-fM'h'r'" 
09~~' ()YI~ I.C!~ 

3. (4) (a) Draw a diagram a~ exPI~what happensfur ~ngle fi}Jlssion ~nt uif;sin~~neutron L_a,nd 2~~;"'A
(b) How can this result in a "chain reaction?" ~ ,., ~y t ~ 

~ frop...£ , Co Ll,..l,::J. p) A-f!..1::f "(' " . ~ J ~vC.~{ 
v 

ltv t- h.t-~ 
i\ \'. , U' {)/'}~~~~./~ ..4 rWCJv ~3:3.~ iA~lmrJIJ~~1' 

'" C(L.' /"'''"'''v___ {j /J OJI ~~~ no "---?"Y r:f;.7 04 '5 V ~ J? 

.~.~ l-a~) 1 ~ V 1>:: ~ nel' .{\?39 :; ~ CAM 
~ V ~ O-'llJ~uU~ crx 
z~~~~ ( -I- ~l2 "~ ~"\) ~~ ~'{J~

I ~"jJ'~t:'1. ~ c: - Vl'\t &~v 
. xplainphe operation of ..boiling water reactor. Be sure to Include in your 

diagram the fu.~lrQds, conJ!Q~ds, tuct?ine and gE!Qerator, and al! pum~s. Also point out (a) where heat is 
added, (b) where work is done, (c) where heat is removed from the wa er, and (d) write down an expression for 
the First Law of Thermodynamics and for finding the "first-law efficiency" for the boiling water reactor 

(Pleaseusethebacko~fnecessary.) .. G ;z;:;,- ...-' -.-.--~ 
~. ~ b) (~MtJ~ ~. W 
~ II ~ lrrLt\wtw:: q 'XloO~ 

~~ 'GLrVL -De h 

~~ i i ~..~ ­
~-¥~~~~~~~_ .~~ r'ufflr 

') tV Pt OL'D 

r< I\I € r LVfrJn. 


~~~r::;~ Jth7t1C1)I~
ha,.Ti/tv~~(;&4 "V-CnJV -}<, v0 tVIIffI2-­
h~~l~~'..,~ CD}JPf)J~OJ2.-- oVj" ~ 

'S"'JUvm~~~~ ~.tz>u.Y~ ~.. ~ 
tj--~,tba.ek~~"1lv_tw.~~t.u~~~(~ifJ!::~,-) 


'5. (4) fa) (2) Explain what happen1rcfafC'hemooyl.1'6i(1jWh'ai kind of a reactor w~(C) (1) List a 
method that people could protect themselves from the radioactive iodine that was included in the radioactive 
clo~that continued to move over Scandinavia and E. Europe. ;n'" ~4-T~ W

C1') 'IM ~~ -hvvvu.d ()1r!-1 'to £~ e ~1/-\ ~. ~~IIYrt-Yitd 
~e{ cIl~~1o t4-~f~1":YJ~~Z'.~. ~~:~1'b CL 0 'rdru1YY1 f<AJ ~A..£A£~ 4.a~~~v-'1 (')~~~L ­

~~ U\ ~/G-c<-i\?fHITE f '. Cc2.!~.~~ 
~ b.o-~ Urt;U, fo.J.>{e M-~ Il-O ~ -, I~ kk~~ 
~J~ ~tM Ch'\'i1VvOvt;yL.' . 
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6. (3}<6~ow does a breeder reactor differ from the light water reactors?(b Jvhat heat transfer agent does it 
utilize?\( What country has gone "all out" with regard to the breeder reactor? . I.. . 11. ' 
0) A ~1N'~~ '-A1••lu~~ 2-a~7 ~. ~~~c,uv;~V7*t 

(?1c)o. '236'V) Ci1) ~ ~/,,- Jj-~.~ N-i~(,clA-<YJA.a~Q4Y1~.­
».tr -r~1~' flu~,JlU.s. '&Lu.o<uck-e~A~ 
'3 ~_ ~Pfht:c! 'h> (<I- 2-~-t 'f1..< .-le:;Uwa:(;, Nodm' 

lb) Li7J~c! ~~~ 

l')~ 
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