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Or Neff 

Short Answer and Calculations Show oJ/ your work where appropriate in order to receive full or partial 

credit/ Remember to include units and watch significant figures on calculations I 

23. (16 pts) Draw a Lewis Structure with all closed-shell atoms and minimized formal charges on atoms for 

the following molecule, making sure you include all lone pair electrons. DO show the formal charges on the 

Lewis Structure. Also show ALL the atoms, even H bonded to c. Assume no resonance structures are possible. 

Fill in the rest of the table (on the right). Then answer all the questions below the table. 

., 

"' 
I 

~ 
\ \ 

0 • 
·N - c..-
• -

\ \ 
I) 0 

\A \\ 

0 • 
~ . o· . . 
\ . \\ 0 

0 
0 .... 

(... - <--o-Y... .. 
\ 

(J l \.\ 

,~-"- ,t. ,k 
0~~ 

\~ ~b 

j 

Name the molecular geometry of the 

nitrogen in this molecule: 

\,;~~ ~, r"'""' ,~\ 

Name the molecular geometry of 

carbon #3: / 

Is this molecule polar? ( 
'i' 

~1--·"I,-,...() ""~,~~ ' - \,\,1.,~ i' 'itb 1 ""i~..__ ~o,/"b':=» Jy-

~~ ~·"" ~ ~-~- ,._,~ 

Would you PREDICT the molecule 3-amlnopropanoic acid (above) to have a higher or lower bo 11'..-i~ than \ 

decanolc acid, shown below? Explaln"r answer concisely. { -;, 

0 oJ ~- -...~~""-t>r'ft).;,('.oh, ~~ ~"'"'::. °" \o~ Y\~ f'>""-,(-

OH ~~ ~<,<,.,9-Y\O~ °'"c.,t~• ~, \:>&>~ ~~ '-'1~ 

\V"t,. ~ .VV--~ \:,o~ ~u \-"'\-r-\ 11-<v ~v-~ Q,~ ~ ... ,_"'\~"f'",.-c'\.. 

}.~~ c,,.<.,~ ¼--'> \. \ . \-.._.l.~ \::,o~> ~ nt~e"', ~\,,,...t,-\ w~, c,.. c,.vi-- e-.\ ':P ~ .. 7•- -~ - \ \ . . 
c,.. ~r-w-~ ., \:,o~I,,.. ~~. \Jc..,..,,..,,,.,vr, ~w~\ \.- ~t~ ~ ,.._ 

~t,I\. ~~ ""~ c>- "°'~ 4,rV vr '--"'-,~ ~ ,,.) ....... ~ ""'<--.....,..,._, \\. h ~~ 
'c,,'t\~ f>o\r-.~. \•~ (,,('1,'i"Or-♦ ~ort,V;, \:>£'-'-'-'V or-\--.~~ ~---~ o..~. 

Would you PREOTCT the molecule 3-amlnopropfnoic acid (aboe) to have a higher or lower boiling point than 

propane, shown below? Explain your answer concisely. 

H H H 
~ - 6----~"'-0~(>""-<'~(.., o-<..,\~ ~ <>-- ~~~ \::,ot\'-J ~c\,r,,\-

I I I 
H-C-C-C-H 

I I I 
pro~ ~ \\- ~ ~~ ~fl/\f~. ~\~"'-. 

H H H ~ ~ ~ ""''{~G-"'".-"~t1V°' 7.,V--.~ ½~~ I 
o.L)~ ~ \-.\}yl)l~f-- b~ ~I.A~ ~ ~\~ ~t(."'. 

~'- r-uw'-) \\-~ ~ c~ s~~~ 
) - ~h", 0 ~('b ~""""°'"" 
~~<;, \-.o \ \.-- ~ 

~~~oyv- \\,--- \.:,o4 \~ \>°'"~ 

I don't want an explanation so long It takes up all this space 1111 
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24 (20 pts) A research t h h r n111, 
• er a t e P otovoltalcs company you work for measured the band gap of three 

compound semiconductors. Those three semiconductors were indium arsenide (lnAs) Indium 

phosphide (lnP), and aluminum phosphide (AIP). However, the researcher did not rec~rd which 

band gap corresponded to which semiconductor, and now he's worried he's going to be fired. 

Given the three band gaps listed below, help this guy out and assign each band gap to the 

appropriate semiconductor and list those In the table in the third column. In order to receive 

credit, you must explain your reasoning brl~Jly but compl~t~ly below the table. 

Trial Band Gap (eV) Which semiconductor? 

1 2.45 
AJ.f 

2 1.35 
-i:.~f 

j 
3 0.36 

"1-" A~ qo~d 
Explanation: 
0-~ r:I" ~ ~\-\~ c:;,o~y--"-'., I N..~ h,-', ~~ ~\~ ~ 

\.._ tro\,...~ ~\<,e,.\,,i, ~q.~..,t\ ... \ I (.\~t,~ ~\. .. I ' ~ h;," I 1'4'~t-v" <.,V'-< "'J'\• 'l.-1,,, ~ .,..l.<.,,.q 

L ~ ~ ~~ ~ So \\.- °'Yv~ r-r-t..,, o.,-\M ~f ""vJ_ ~~~ 
~ 0 ·\ 

\. L 1 "t-~ n. cr~o ~ ~'-''-"\"'\ ~~, ~"' el< ~'"-~ ' 7~ ~ 
~ ~ I .. 1 -~ b~ (...D~~ ~, ,._,..;v\ ~ ~'-<C- ~ 

'(V'Or(.... ~\ ~ ~ C,'-'{N'~ ~ 

..,Jv,.n..\r.. ""'-~ "'- ~~ \,~~""'('•""I:.""'ls. \> \'\M.., titf~h- ~ ~~~ ~~ 'ti'\ \-~ 'f'"t,U~. 

b. Let's say you want to use one of these materials In a solar panel, to convert solar energy to electrical 

energy. If the peak solar radiation ls composed of photons with wavelengths only In the visible part of the 

spectrum, which material will you be able to use? Refer to the materials using the band gaps, not the 

chem/ca/formulas, In case you messed up in part a). You must show mathematical work to receive credit./ 

_,.\) ~ he, 
\\ 'i,IAS)......- ... \.C.(1"1.1-\C/ -:.- "\,C)1,Y\~-j.\O -s-:. -~1'-- -SckV"~ l.;~ ~ \" v-'tt,.:--\o\..v 

\ ~ ~ \t~\...\., n--rv \,.U 

1. ' \A c; CN 

\. f,o1..- 1 ,o-\\ ~ _,q'"1: he,.. 9 
1-,) \,">,S"e,v t _____ ..J "l ,\ ~,,, -,_\c, .J ~ -:;:-:. ~-. \C\ "'W' 

\b,..,' 

c. Now let's say you want to use the Indium arsenide material as a basis for a new series of LEDs. What 

element would you substitute for the indium In order to create an LED that emits light with lower 

wavelength than the pure Indium arsenide? Explain your choice briefly, You don't need to know the exact 

band gap for the Indium arsenide to answer this/ 1,;fJ 

-x.. ~ ~ b.(A, ~0-.. ~ ~ ~ ~ ~~ 

s.o ,~ ~ \:x.,.- (.."'\oc..~\, ~ ~ ~~ ~At- ,tN,t.,'i, 

~ trt' 
(:,~"'-',, 

\ \- ._.t\\ 

,~..,.~ ~~,-.,.,.._.. \.:,~ ~o '\~ ~ ½<-< ~ 

&~~---,--\~~(./ ~\.- ~ ~ ~'\ ~ ~ 
Mnr--c..,, ~ ~ Vt-½ ~~V'v-- .\;~e, 7 

~ \ ~\,. 'r (r' ~ ~~\-""), 
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Dr Neff 

Chem 124 Fa!l 2018 Exam 28 
. 1 ith n odor described as buttery, 

25. (12 pts) 2,3-hexandlone (CiH100i), shown below, Is an organic molecu e w a nt oddl enou h 
creamy oily toasted and like caramel.t It Is a FDA approved food additive. It Is a con;t~_ue ', 

1 
Y g ' 

of coff:e, p~ach, roast chicken, beer, shoyu and clam.• Draw the following Isomers O t 15 mo ecu e. 

0 

Draw an Isomer containing an alkene 

°'' ~y,.,<..,, 

~ ✓ \\-~ \ \ /-) 
"' - '- - c.. / C,. - c... -

\ \ 
\ 

'(I ~ \\-

S t.ivhww.~pany.com/datwrw1014711.tmnl 
"hltps://pA)chem.ncblnm rih,gow/c(mpo4,llCl/2_~ 

\\-
\ 

(, -
\ 

u.. 

Draw an Isomer containing a carboxylic acid 

I~: . 
\\ 
G-o-'t\ . ' 

~ i ~ t \ C)'. I).. 

\ \ \. ' \\ \ ~ 
t - C - l ~ C... -0- L-- C..- L _. 

I • \ I 

\J 

26. (8 pts) Balance each of the following reactions and write the net ionic equations under each reaction: 

a. '2. NaCl (aq) + \ Pb(N03)2 (aq) ➔ 2 NaN03 (aq) + \ PbCh (s) ~~rw\'•"" 

~~ ,. o.-' ~') \- f'-o•~ ~ ~~~ -:., ~ ~ ~~ f ~ ~~L~, ~---
\--z_ <i.' \MV ' \'\,,-\..,,,,)-, ~-y~oe~ t_::_'I ~ / 

b. -i. Al (s) + 5 H2S04 (aq) ➔ \ Al2(S04h (aq) + ~ H2 (g) fl-de-/ 

8 



Exam 2B Or Neff 

27. (18 pts) Mescaline Is a naturally occurring psychedelic alkaloid, found in the peyote cactus. Its 
hallucinogenic effects are comparable to those of LSD and psilocybin, the psychedelic found in some 
mushrooms.• The structure of mescaline Is shown below. 

For the Indicated atoms, Identify the electronic geometry and molecular geometry. Then answer the questions 
at the bottom of the table. S~ 

\ J ~ 

o· 
I 

Cl C2 

~ \ 

o, 
t :J 
01 

'7u\ c., I 
~ l.~ 

\ 

1 

Remember this Is NOT a Lewis Structure, It's a line 
diagram, so Information Is missing here I 

:,~~~, ~, lr-\ ~ 1.~, lr1. 'f) -1..~-\7 

t., 

Atom Electronic Molecular 
Geometry Geometry 

Cl \~~ ~~ 
~,~ ~,~.,.. 

C2 \ ~ \.-.,-w\J..~ -~v~ \.-c, 

N \ G,\.-~,.\ '~'Jo~ 
~ ... , (°t"-W'\ }.1. 

01 \<t\.-~~\ V:,~"'f\e-

How many H atoms are QJl!.shown In this \'\ .~ 
structure? \7 ~ ~\.-o~ (\<J'+- ~ 

"Mesallne Is a Schtdule I controlled substin<e and so even thoush Its thouaht to have some therapeutic uses, Its availability to researcher$ Is very limited. 
https.//en.wjkipedlp.Q!pJwlkl/Mnglfne 

9 



Pr. Neff 

1. (12 pts) Draw a good Lewis Structure for each of the following molecules or ions. Include all lone pau electrons. Include formal 

charges on c) & d), but not on a) and b). Resonance strudures are possible for c) ood d) as well, so draw them! 

Formula 

a) CH3CQCH3 
Acetone, I ketone with the systematic nane d 
pn>panone, I conmon orgri: S0Nent that Is 
miscible wllh waler, produced and disposed d 
nabnly In the tuna, boctt 

b) CH3CQOCH2CH3 
Ethyl acetate, an ester 
A oonvnon orgri: SOMn. used in glues, nail 
polish remol/tfS and cignttls. 

Nitrite ion, used 1n food production lndusby to 

cure meats 

c) N02 There are resonance 
structures are possible here so draw 
them, include formal charges too. 

tJ, rf,r ' 't. \,,\ ... (. \,,, .\o-7,, 2.~ 

Phosgene. • cdo'1llt gas UNd • • dllffllca 
ftlPO"li'IWWI 

d) COCl2 (cncJn is centrw) There are 
resonance structures possible here, 
draw at least two structures total, 
Include formal charges, and Indicate 
which of two structures is better by 
circling It. 

Lewis Structure (s) 

. o· .. 
~ . .. I 

\\ \ J \ 

~ - (_ - G. - (,- ~ 
\ \ 
w ~ 

. o· ~ I " • • ¼ 
\\ \ \ 

t •• (_-~ 
~ - l.. (_ - o- l. --

\ 
... \ \ 

~ "" "' 

I 
' . 

0 

D :. N - o: 
C, 0 o 

'. 

~,:CJ-N-=o 
\ . ' ' 

0 

·, O'-
! 

• 11., . . o 

·.O. - l,- (_l: . . 

,.,. 

• 



;;he« i:24 Fall :20:!.J? r>r Neff \ 

2. (f 7ts) Identify each of the oxygerw:ontaining functional groups circled In each molecule. Write the 

name of the functional group next to or below the motecule. 

a. 

b. H 
-=--

H 0 

H H 

H H 
I I 
C-C-H 
I I 
H H 

0 

c. 

~ 3. Pentyl Butyrate (C9H1102), shown below, is an organk molecule with a smeN slmUar to pears, and oddly 

enough, it is used as an additive in cigarettes.• Draw the following indicated isomers of this molecule. You 

can draw l,ine diagrams or structural formulas. 

0 
Draw an isomer containing an alcohol group Draw an Isomer containilg a~ ackf group 

.r 

4. (~lts) Write out Vle correct molecular and condensed formulas for the foHowiog line diagram. 

3 
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~,~,-- ";~ 
Ch~~,,_ FRlL:zMll Dr Neff 

(10 pts) 1. Ethyl acetate is the solvent In many fingernail polish removers and is used to decaffeinate 
coffee beans and tea leaves. It is prepared by reacting ethanol with acetic acid as shown 

' 

below. o'- ...,>,~ ~ ~ ~ .,.c.v~ t\\..-~ ~ 
\CH3CHiOH (I) +'CH3COOH (ag) ➔ CH3COOCH£H3 (aq) +tHiO (I) 
v..l ,bf.~ ~,,..,_.,\ C:P, o'?-i. :JI~ ~g.,, o~ !:JI -r-o\ \ c..o,~ !'J/..w\ 

a) If 150. ml of ethanol (0.789 g/ml) and 122. ml of 15.0 M acetic acid are reacted, which 
reactant is limiting this reaction? Work smart here - that is, do the minimum work 
necessary. , - - - - -

'- o,1 ~"\:'\ ' \\'l."\~ rj c.»,':.c,'tJ.1,0~' {~ \ \ SO '"'..k 1- -=---d-90 'lo I -
- ~\._- \ ~\,.. I \ - - • • - - c-- - -.. ~ 

~>J. <fo. \~~ - ,_,-c;..~~~" q(;},\oC..~""-\1.."1.b°" ~)i,\,-~~-
,,~.~',~ i.; ~ ~-~ -, ___,u._(..,. oat ~, _,_J -

\ "'C..~C>(i;.~-- -'-~\. 

b) How many grams of ethyl acetate would be formed? Assume complete reaction. Show all 
your work and circle your answer. / 
~ i'l.i.~ i \~ ... l'S.o...J:::w,., \,~'.)~.,. (.o,o-s1..::, \di\ ~G\S t..,\lr c_0::> \. 

~(./4-\.,t\- ~ \ \~ \ 'b..._ \ ~ ► • ✓ b 

~'J. loo\\- \~ \rvvo\ ~,~ 99 \C~ -----~---\cf\,~~ "- - -, --~ ,LL.~)... .,. \ ~ "'I'- \ ( \ i-~'-" ... ,~ ~c..,v \r-v,~ \ ,o.u-<:,~ ,~ ~ ;:....J. ~ ~ 
'-(,-~__:::'rt/:,_~--:--,~(~)..\ 

c) What would th~ncentra~f the resulting soluti n of ethyl acetate be? Assume the,_ 
es f the reactants are additive to give the olume of solution. Show all your 

work and circle your answer. 

~~~ ~ 
~- ~&:-~ 



FRll :u>;t.ll Dr Neff 

2. ( 10 pts) Quinine is a naturally occurring alkaloid found in the bark of the cinchona tree that has a 
long history as a medicinal compound. It was (I think) the first successful treatment for malaria. 
While it Is not recommended at the go-to treatment for that anymore, It is still used medicinally 
today to treat lupus and arthritis, and it has been used In the past to treat everything from restless 
leg syndrome to diarrhea to shivering. It Is also the Ingredient in tonic water responsible for the 
bitter taste. It was first isolated In a lab from a cinchona tree In 1820, but extracts from the bark 
have been used to treat malaria as far back as 1631.* CM' _ __,_.,.,...,,_.,,_,. .. .,__,~w•--.-• -··--, <- ~ 0 /v 

a) Quinine contains only carbon, hydrogen, oxygen and nitrogen. A 0.487 g sample that is 
thought to be quinine was combusted in oxygen and found to produce 1.321 g of carbon 
dioxide, 0.325 g of water, and 0.0421 g of nitrogen. Find the empirical formula for quinine. 
Show all your work explicitly and circle your answer. 

(.,
0 

~o b 0 JJ~ ~ 01... ~ G.o._ ~ 'n'l-D ~ N 

~· \.~'l-,,~ .... \'l,..·
0 ''"><.. ... o.~_.o'S~., \t""'-0\=.--:. .o.o~oo\"\\'S\l,~\(. 

\ \.-\\..\.00~ \ ,-i..c,..~ - - - - - - -

~\>-.o~ "). <?-~~'>~'l,o .._ -z...o\(,~~ •• o. o""'>C:»\.\ ~.,. \ .,..J. \l\ -:. c,. o~ b \ \ \ <""'>\ ~ 
\<o,Q\~~,,o \ \,cP~'S~ - - -

N\~ ~ o,o\/\ L\~l- \yv,..o\.N-. c:,, c:,~-sf,~ ..- r,\ rJ 
\ \\A,~ - ---

6.~~- (.__o,"\.~o!.!)C... .. o.o-..:,.<ov..~~ \. o,ov..-,,,,~,-i")-:;. 0,cy.>.qo':::lo 

e;. 'O v-.go~.,. \_.., - 0 .oo~o<..:>o\ ~<l ~ Q. 
\1':,,'\~ 

b) By a separate method, the molecular weight of this compound was found to be 324 g/mol. 
Determine the molecular formula for quinine. Show all your work explicitly and circle your 
answer. 

n.,o~\~-c. \ '")..(> \\ <.., ~ ').. '¢.:i~ ":.. -i '~ -:. ~~ ~ 
<.. ~ \ o.\t '""'°' c.. , !:S ,_. 

-='I \61.:V.1.~/-J.. 
't'-'L \1.-''-' ,. ~~c \"1...,o'\"-~~ ~ , _ .__ 

,..,.'\.... t/ __ :,-,, -.,..A~,~ <, ~""' 
0 C.\~ 0 ., , .. ~ '\ ~ \'5 .... ""' ':) . \ .l... -, ~ ' 

. I v,c,1 ~ ""I ~\ ~ Ot,. '-' 

f,I- \....-.>'-I" I ~-- \"'-• ~ -_ - -- r.~).. ~..,,...,_~-'- ----~ 

\ c..,._;i.\'"l--_!)' ~- :?:) \ C..J,O ~,..~ 

• bPRl✓lto d!lllfllre«a'P1M!9H!olot- Alla rier.·1 • ~ bocllt about quwilne ttllt I,,_,_.. yws ago: "0uinN ,...__ and h ~tor• C-Thll 
~--WOltlS'~AlrmwltaRocco 
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Section S I.\ Name t I"'~~ o."' ~ 1 M O \vA VV,v'VI rA )\ 

( last, first) 

Physics 133 - WA 8 - Spring 2019 

1. (10 pts total] 
A. The circuit shown has an ideal battery and five identical non

ohmic bulbs P, Q, R, S, and T. (The "X" above bulb R is for parts 

b, c, d.) + 
a. ( 4 pts] Rank all the bulbs from brightest to immest using the £ -=-

symbols">" and/or"=". Using physi riefty explain. -

P~s-;,-, o~ 
\:, rtl" ~ 1-

~ ~~ ~ ~ 

~ V\. r-<)r•';br" ~ k.r ~ 

~ ·~ Cl'-rt.., 

Q. ~.,_A ~ ~t~ 
~~~ { 

~ 0 \... "-C.,.. \,~lfr -.;~ 

~ ~ o.- ~ b't.-~ ~ ,-~ ~ ,,_..,...._, \~ 

~ '>f\/\- vo\~v ~,-, 1 A'.o-...- ¾. /4 1 w'nt\c,, 

\(.<.',. ~ 'I,_ ~ v-o\~~ G+-•~-~- -· 
For the next tnree parts, the wire above bulb R is cut with scissors at the "X," crea • 

b. [2 pts] Does the brightness of bulb S increase, decrease, o ( circle one)? Explain. 

~ s ~s ~ ~~ b~-(.; 
--- ~ ~ 

'""' ~~M..<A. 

~~)~~ 

c. [2 pts] Does the brightness of bulb P increase dec·1tn'l1""', or stay the same ( circle one)? Explain. 

p \ \.- • ~,...., 
r'\,.-0 ........... ~ \ "'"' 

~~ ~ ~ f\.-0 

~ ~~ ~ vvl+--j(-,' 

,(.k..~ 

\ +o ~~e,..ii\---\-1 l.,"l, I f ~~\\ ~ Q, ' 

d. [2 pts] Does the brightness of bulb Q incr•n/>"'""'decrease, or stay the same (circle one)? Explain. 

0. -_,.._~ ~ o~~'-1 ;\.. .,._,_.,. ~ ~ 
{l w~ (<_ I ~ ~ r--. ~ ~ ~. ~ 
y ~..,. G. ~ Ii' ,-.,0,-- ~ ~ ~ ,, ,..}-A. vf 

h, \-A.--6----1 1,-t, \ ,i.,_~c..,, ""1,,..n,-l... ~ ~ ~J 
WAS_ Sp 19 _final.docx ....,.,).__ \,., \-\.,-, '\ 'lo.A-~<>\\.-~.,., (!,...,.(..o.-v ~ Page t~ 

t:i.. ~ ~~ ~~--'-- --"2.- ~°'"~\ \A:>\~-c.,. 
I 



Section">\..\ Name t,\ .. ~<;,J f M "'~ v--vv-- J Points , --- ------------------- ---
(last, first) 

2. [10 pts] The circuit shown consists of two ideal batteries and two resistors. , 

a. [2 pts] Detennine the magnitude and direction (clockwise or counter- 1 .,,,. 

,,,7 

clockwise) of the current flowing in the circuit. Show all work, and -;J 

clearly iustify any equation you use or calculation you make. / + 

T- ,....._ \-- 1., ~e ~ (/r~ ~ e loe,k-f\~, (15 V-=-
' 

~ "t '-o~vv ~ "~ t J..~ ~ -
" 1 n 

~ ~ \/•'L~ ~ ~~ \.ooy, ~' ~ '-....:.,.__-" 

~ 'f'.Q ~~~4i. SG> ~ --\o.., 'i.-- ~ 
.,,.--'\...~ W"e, ~ ~ ~~ ~ "-

'--

,-_.,,.-r,,,. 0 ~ YV'-\c,_,, ~\n~t.-"°' ~v\lovv o~~\ \o.w. 

\- l1o-v\ ... o-= + \'S ~"~) - I..\~ ( ...... _r1.1--: _- s (~~-:-c-,h-<) 

:)--- -:."I 0"'- \S -\.\i:. -s _._-.. ,c ... ~, \o- <; :i..=, ~ ~ 

+ ~ 
\ 

-=- 5 v, -
J 

- I -- .I 

J 

w"' ~"""' ~Lo(.J\c..vv-, ~ ~~ ~~ ov-f6"" c.~\C,N\W ~ r., 

b. [2 pts] What is the magnitude of the potential difference, l~Vab I, between locations "a" and "b"? Show ~-~~~
your work. 

)- \ ~ "-.\.\ -z. t ~~\.~I__:- p: ( ..,. .. \,,,-1 •\- s- \ (-z.)\'-\-s-1.\ =ll '~ 1 r 

~-, mv~'"'\~ 7 ~ \ r. . 
c. (2 pis] Whic~~a" or'"'ii;''ls al the higher potential? Or are they at the same potential? Briefly-~ ,- .K, 

explain how you know. A " \. ,J.J . • \ ri r 
"~ ,c, o..\. <A. 'n~~ ro~r-cJ\ ~ \.:, JY 

\ ~ ':\..,.+- ♦,_ ''b ~ '' ,,_~ 'f ,:,v,. 'h-,.._., ~l> \o<:-

~~~ ~ ~ ~ ~o ~"':,"-' ~ rv1-t'f,-a-" • ~ o ~G/}-

,, ~ ,, \ ,, \ - . - ~ ......,_ ___ ~ 
~ .._ ~""' 'o '-'<l"' i,I\~ \S 'I "'"°"""" r,.. ~~\ tf' "'.,....-~'--' 

I '-1 ._ ~~ ~t \\.-o,r, 

d. [2 pts] How much energy per second is transferred from the two batteries to the resistors? (Show your 

work.) e,~--~ ... 'l / ~ -:. vv 

IP~ .... "I D. v.,__ .. 'i. ~,. ~"i'- • Q .,_,~ .. "'n .. \ s:-i.. .. ,; C1... 

D 1:.-;. L ~---~ 
~ ~n.. • ~"I. (L -s 1-~',"" s C).. .. 'Lovl 

y -a..., '.l-.~ ~ ~~ 
c. (2 pts] Is there a non-zero net electric field inside of the 4 n resistor? If yes, which direction does it 

point? If no, why is it zero? Briefly explain bow you know. 

'I~<,., ,\-~ ~ k \:.c..,. .,_ \'\ov- -~- ~ ~ ,?-nA),, I 

~ (.,t'rc..-{\- ~uw ~ ,-_,\-- ~ ~~ • ~~\:,~ 

v-1\\ ~ ~ ~ ~~._,.. ~~Y'~ 

ft.,/\-. ~ f~~~ ~ OV"\ ~ ~\- "'°' ~ 
~t-ur1 ~ h.A,.., ~ 'JV~ }f) ~ ,rs~►, r~ ~~ 

WA8_Spl9 final.docx Vo\~'-' t", Loe.\-, W-t., ~ c/4<-i~ ~v~~~gc2of2~~ 

ft) r"\"r- .(..-,-o~ ~r~ h;, ~ ~~c}.. ~"t~ ~~ ~~ ~ h> t\-.c,r-~J 
I 
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/ 
Math 142, Midterm 2, March 1, 2019 

1. (8 points) Compute the following. 

(a) sln-
1
(v'3/2) - ~~ / 

(d) cot(cos-1(-1/2)) ~ C,o \- \IA;:-) -.. 

2. (3 points) Let /(x) = x3 + 3sinx + 2cosx. Find (/-1)'(2). 

~lf\r\A\- -i, o 
°':> 

f (-i'\ ... _, 1' ~ ::> S(y\"- .. L,,vO~'I-



3. Compute the following limits. 

(a) (4 points) 

/l 

--
t~(i~~~ (\\~ l\) 

~ 1..-

(b) (4 points) 

2 



' 

4. Compute the following derivatives. You do not need to simplify your answer. 

(a) (3 points) 
logs (sin- 1 x) 

y= 
X 

'I ... ~°:J 'E, Cs:.:' ... ,) (-i-") -=-1 1
1 

.. ( \,._J~'M' 1l~ (. 'j_ "') i.. C-i') ( \~ i;t\,-;' ,~J 

~ c-;i) ( ~ ~ \;; 1 l ~~ - (¾)TL~J~1~~\)) 

(b) (3 points) 
= Wl-l z + (ln(sm x)r 

(c) (3 points) 
y = (lnx)\&D:r: V<,-..-(',,.i\,'-<_., ~ <>-- ~"vJ 

\"' ~ 7- \ "' \ ~ .. \ l ":J \o~\\.-~ ~~ 

~ -.. l-- (Ml\ 'f ~\(\ ( '- 'j. l 

½ ~ -:-l~ct.-l,..,,,) ~ (~'fl\"(; .. )(. f) 

~ ( (lM\1-.,,,1 \ (1.,~i) (t.- (1"~\) ~ (+·••M~ \ ~, ( t) 
__,.,,._____ ,,_. -----. - -
/ 3 

/ / 



5. Compute the following int.egrals. 

(a) (4 points) 

~ \ \-'-' lA ~~ -z. /\\I\ \ )~l-- IA\ ._ (... 

"# \V' \ s~d \".'\ \ .- G 

(b) (4 points) 

4 



----------------------·, 

(c) (4 pain~) 

I dx 

xJ16x1 -9 

-z G-) )u;'(( ~ )\~~ 

/ 

{d) (4 points) 

1tn../3 e dx 

0 l+e2z 

fi 

5 



6. ( 6 poin~) The radioactive isotope Indium-111 is often used for diagnosis and imaging in nuclear 

~cin~. Its half life is 2.8 days. What was the initial mass of the isotope before decay, if the mass 
i~was6g? /='-_____ _ 

-~~ 

,111. H rJ.-'°~1-~ ~~ 7:/ 't -.. 'Io~ 

\"" ""'L 

k. 

..::.7 ( -z ;( 0 C 

.:, ~(11.A~ 
J•1 e. 

~1 \ 
~ (\~) 

'Jo 7-
(, ~•'-'' j~ 

-v - c:::: 

6 



/ 
Math 142, Quiz 6, March 8, 2019 

Evaluate the following integrals. 

1. (5 polnts) 

' 
~v .,, ; 1,,~" 

-:o/ \ \.--1-· ~\.l~ ~(\~~\-z.h)-'\1.r;-. \ c).'1-

":J \ ~---~ • t· l1 -- (~"'~\ l-z-N)- 7- \ -y._t • ;' }.-,. 

-:;/ \ t"' ) ' ; \-, 11 "" (\-,-~ ~ ( 'l--h )- 1- \ -,: \ i1-

"'1 \ i~~· .;\ i1 ... ~"--) \1-G.") - 1 \ ~) ~ (., 

-=l ~ tq .;~~ H -v \ \~~~<(~G°J-\~ii ~ L\ /" 
""'~"(,."' ~ ().~~1\. ✓ 

1 



2. (5 pouts) I J ,tt)(J◄ % ix 

\\le~~ h 

-- \ ~,. ~r \.~~~..>-i 

-- IA \ (1 .. ~ti) ( ~-~~•) },i 

- v. \ l ',. . ~) ( + -@~~ ) jv 

~ 

V 
3. (::i po.ult.5) 

/ tsee
3 

X ta.11
6 

X dx 
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Math 142, Quiz 5, February 22, 2019 

Compute t.he limits 
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Math 142, Quiz 1, January 18, 2019 

1. Compute the following integrals. 
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2. ( ◄ points) Set. up, but do not evaluate, the integral to compute the volume of the following solid 
The solid lies bet•-een planes perpend1culo.r t.o the x-axis at x = 0 and z = 4. The cross-sections 
perpendicular to the x-axis ore circular disks whose diameters run from the parabola ::i:
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