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Or Neff

Chem 124 Fall 2018 Exem 2B
ve full or partial

short Answer and Calculations Show ol your work where appropriate in order to recej
credit! Remember to include units and watch significant figures on calculations!

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.

NH{CH:?H:?OOH il N Yo ,_,,..J\ ey Name the molecular geometry of the

nitrogen in this molecule:

3-aminopropanoic acid
prop \ ve O \ L
re Q v “r‘\?w ?\‘rmm‘
A W ¥ o T’:{:’: éi Name the molecular geometry of
\ ' PR ° % carbon #3: \/
o ® ] o . Yo 3 (3
a . — .‘ AN
\ Vo / \ o ”
1% 3 \.\0 / Is this molecule polar?
\ Ny o
.S__L_-B.’u " T; 5 ‘ - W-1= Qo \{65 ] \"\u}\mlm \QO f‘\b \
Vo e e I8k o
Would you PREDICT the molecule 3-aminopropanoic acid (above) to have a higher or lower bo $hﬂ? than .\/
decanoic acid, shown below? Explain yqyr answer concisely. ‘r 2

o 6 - ,w.,\\m‘,(p(m\-\, MA‘& hes o \ower \ook\bg e
/\/\/\/\)I\OH P \ ¢ Lot e m1 | LT \"‘1""3“"
BN W;\w ¢ e s ¥hem| B ath s  oand Be B
SO L% et ,‘} - o\ e, T~
}Gw ot ad o 06¥ ‘},t._._.o \r‘\.!\-‘, hw \70 S *‘ r\;c:":'l '\\

o~ Qrw‘c-vr s\ @ o oot ot M iowott ;
‘;bf\? S aws}‘ (28 \'\.‘3 e \,\__\Wﬁ Oradvr WA wALens X ey pere
vﬁ‘\\ ?O\\ f‘\\f’. ’ X‘:" Ao {pftfu‘; \gg i s QL' \\ e Sv\r&'\v\—- OvTe,
Would you PREDICT the molecule 3-aminopropfnoic acid (aboe) to have a higher or lower boiling point than

propane, shown below? Explain your answer concisely.
R - pino YT EACTL M\’)‘ \mods o~ \,\:\l\nw \oo'\\.wg Qo\v'\\— e

H
T MFo. Alrhongn  #ney

H
H_(::_(::“(.E‘H proprt loense Ve vy pore
H H H \,-0""" \’w ¢ e \n\{}wcﬂ(\cw)v‘\ (\V\—ydv\ \f(/htj\"b\l
2 - oo proganetc adh ek \ﬁ\-{_}mﬁtn Vs ondss PPN vy ‘-)o\ow—- whateha

NX)\" Vo Wy TIAEL N pmowm WL bads ot e Ay
Parelove A bag o Mt e\dng  peint

| don’t want an explanation so long it takes up all this spacellll <

6



"hem 124 Fail 2018

: Exam 2B ha
24. (20 pts) A researcher at the photovoltaics co v el

mpany you work for measured the band gap of thr:
compound semiconductors. Those three semiconductors were indium ar~:,en::!ep(lnﬂus),e if\diurn
phosphide (InP), and aluminum phosphide (AIP). However, the researcher did not record 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 briefly but completely below the table.

Trial | Band Gap (eV) | Which semiconductor?
1 2.45
AE /
2 1.35 <P
3 0.36 < a A J
| go00

Explanation: |
Ouvr N WAt Ao cow\yﬂ-ﬂ‘\’l MP - s wirla Yo

Wk el nogpbitie et oktrity s ad vons iy ) : ’t”Mr
e o M dovinks o W Ve et © M“\"i “ Ll
‘oo T T Moo wore Folarls gedecd( AL S ¥als ‘:::K" ' . GILVTB\N g
wort  onorr| ko ATV Sthvens oot Cordarthtmn amnet VB IAME :
O P e = O T THRTS L (i od B 15 T Ve el

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 is 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 gops, not the _
chemical formulas, in case you messed up in port a). You must show mathematical work to receive credit. ‘/

T ( —— <
N 2mser ¢ \.convng ) = -s‘q-l,v\‘\m\o'“j'- %: e ‘\’Bo&wm Mare 4 i vu.?\o\«.j
| (RS

\av \ia‘v\\f ety

W
: -\ W
) et LT FY . L @ive 3 SN Mam
\\c-\/

v
) onler \. 6oL ¥\@ J

. Lo e A= UUG
g 3 AT MR

\2~

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! @

p. & wowk)“ W ()-0\.- (w.o\ iy YN S Sorrrrs QAW‘“W\

s v o~ Voo cololdtte Ny B e \"“3""’ TA UNIE,
50 v s Chryorges v & O T Lo v Vaerq \,.,acr \orad

A = N - Yo ot
C\.(.C g, M o rm‘ e \MS MVﬂD( ~ X o

\ . XY,
e WA ety -y oropur vo\or C‘; (f}iu*"(' (",,o‘wr WA At WY




Dr Neff

c molecule with an odor described as buttery,

Chem 124 Fall 2018 Exam 2B
nstituent, oddly enough,

25. (12 pts) 2,3-hexandione (CH1002), shown below, is an organi
creamy, oily, toasted and like caramel.® It is a FDA approved food additive. Itisaco

of coffee, peach, roast chicken, beer, shoyu and clam.’ Draw the following isomers of this molecule.

Draw an isomer containing 3 carboxylic acid

- L0°
¢ X NN
L _-t=C—(~ TN
! \ 1 \ "
5 W “ o
0 \
ou._?)\
Draw an isomer containing an alkene Draw an isomer containing an ether \/l/
A\
A\ g @
* \/ W '.a\l W 1} N' « \o. \»5'
" \ “\ \ W \ U\
Wel=tz) e o Lm CaBw| ¥ C— (= (,o(. (.~ (,-v
\ \ e \ 1 \
v \\J« w o W i “ u
W

§ hitp:/www thegoodscentscompany. com/data/rw1014711. himl
“hitps://fpubchem.ncbd nim nih.gov/compound/2_3-hexanedione
26, (8 pts) Balance each of the following reactions and write the net ionic equations under each reaction:
a. 2 NaCl(aq)+ \ Pb(NOs)z (ag) > 7 NaNOs (ag)+ \ PbCl; (s) Qurer W™
z 20 Gy ¥ v\ N -
DNy R > 2R 1@%\,‘5 R
76 ey« OV Luo-" ?\3 . Ls\‘& /
b. 2 Al(s)+ %H;S0s(aq)> \ Al(SO4); (aQ) + 3 Halg)

7.N () & ) cu@* ‘5(\50\0—-7 Mw“»xxvhe@ > ‘5\}3’03\

m#":’ L

' 15

!1_» Ls\ + (,\\ Loy — Mmcwo* 3\'«;‘-'9\
c. % NaOH (aq) + \ H3P04 (aq) 2 NasPOq (aq) + 3 H,0 (€ heteh ~Forse

mv’ }'\p“ﬁ "'"O L { 3“ (_....0‘\’ '\?%—"? BP\D-\)LN X "5\.10 Lk\

\5[0\-\\ (.Ab\)\'.‘-"“ la\\"‘" ?:“ o (L\\
d. |\ MgCOs (s)+ 2 HCl (aq)-) \ MgClz (aq) + 1O, (g)+ \ H20 (¢)
“i\.@m“ * A \a\w-—-v Maw\j"‘ltk | (.o-,,b)\ * \\, S L0 8

J-L/—"

i ______-—l-f)r’—'_-_

e




“hem 124 Fall 2018

Exam 28 Dr. Neff

i:il (1i8 pts) Mescaline Is a naturally occurring psychedelic alkaloid, found in the peyote cactus. Its
uc nogen:c 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, 5\ PN
C1 c2 N J Atom Electronic Molecular
& \ \ W Geometry Geometry
3 ¢ 7/ = &
@ b5 c1 tripred Tegpred
¢ R \eaveent” Q\av‘ﬂf’
w
\ ekt |
X L_(\,-c, c2 |Teb= A .
v
KW N el ./z\\«\al,..\ 'Trisb'f‘*\
- N \J\-n\
< . % Qs (rawn
! o) ¥ \,,-\(‘\vx\
| c-p-c | 01 |Nevm B enl
) (Y

‘ Remember this is NOT a Lewls Structure, it's a line Pl
\‘ dlagram, so Information is missing herel How many H atoms are mt_shown in this \0\

a5 AN ¥\ L\ XL 4D -1L*\1 structure? \" W oatovas ot Qi

*Mescaline |5 a Schedule | controlled substance and so even though its thought to have some therapeutic uses, Its avallability to researchers is very limited.
https.//en wikipedia.orp/wiki/Mescaling

N\




Fall 2018 br NekF

1. (12 pts) Draw a good Lewis Structure for each of the following molecules or ions. Include all lone pair electrons. Include formal
charges on c) & d), but not on a) and b). Resonance structures are possible for ¢) and d) as well, so draw them!

Formula Lewis Structure (s)
2) CHsCOCHs " : ?\ - * ;
Acetone, a ketone with the systematic name of L
propanone, a common organic solvent that is go= il = C == (”“
miscible with water, produced and disposed of \ \
naturally in the human body W .
b) CHsCOOCH:CHs Yoo S
Ethyl acetate, an ester . w-C - C - o— ¢ - C-¥
A common organic solvent, used in glues, nail \ . \ \
polish removers and cigareties. XY \ Y

a & Mdwsd T ererSy\v\Q

Nitrite ion, used in food production industry to - & R . " .
cure meats [ - % 5 . e Ve
¢) NOz There are resonance e .- v .
structures are possible here so draw
them, include formal charges too. T e s

o~ -\

¢ s . P &

ke B2l = =0 e
Phosgene. a coloress gas used as a chemical e W=6 ~~C 7%
weapon in WW|

d) COCI2 (carbon is central) 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.
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2. (4'pts) \dentify each of the oxygen-containing functional groups circled in each molecule. Write the
narhe of the functional group next to or below the molecule.

_—~ T sker

A (OO
NToH)

~ 3. Pentyl Butyrate (CsH1302), shown below, is an organic molecule with a smell similar to pears, and oddly
enough, it is used as an additive in cigarettes.* Draw the following indicated isomers of this molecule. You

can draw line diagrams or structural formulas.

O
[ A
\/\AO/U\/\ o
Draw an isomer containing an alcohol group Draw an isomer containing a carboxylic acid group
(oo
P e 0"
l‘a' \' \ \ \
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SR A A A A e ek ~c,«(,—(;(,—(;(/-t:cr~
vy L
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4. (2pts) Write out the correct molecular and condensed formulas for the following line diagram.
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o

ck“‘" (e (o Ny, /
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(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.
M“\ D - ) sed e ok
\CH3CHz0H (1) +\CH3000H (aq) = CH3;COOCH,CHs (aq) +tHzO (1)
W ben D (22 0% /X LNO6 I/ me\ \R.0S F/n\

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
AN WeaS o
R \_s_e\_\-_a—. * e:i.g -———-a"“ >
- Aold
easINNA T oo, 294663 g g ok A
\-L;{’a'_— \'\k og%j \ kG (4, O
\-n.n— A BO0ete \gude  0S1e \CA. AT eq (WL
Am A(f‘)\ e aiak \@N,\ Yo - \ Y N\ _/—-\—; ‘
)
91 JeaLoON N L \wdoRpEew, L¥s 9010k \oc —— oA
bl e —\-é—\" S TS \ G\ E\\n+ p.u&*\"\

\ oS \ ‘WSU"’“

\(\3 L1226 = AM,\«, hmt}\ Vo At \omathny coony X

b) How many grams of ethy/ acetate would be formed? Assume complete reaction. Show all
your work and circle your answer.

T\W\'“" hurht \__.—-—11'\"3' | ‘—-"': E_‘_’.:‘—):é e L--—u;):'\ - \CA. 245 o) L\;‘J(_,O;;/u
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c) What would the conoehuatuoﬁ)f the resulting solutlgn of ethyl acetate be? Assume the

volumes of the reactants are additive to give the olume of solution. Show all your
work and circle your answer.
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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
[‘f}’f_ge_e"p used to treat malaria as far back as 1631." wum

rora ol hat o

9 5 problers - | st find i fassiratng se |

(& o o N
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.
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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.

C < 10N %‘_‘%"é""- \o M n- 30 > = L= CethoC &
T w = \GL LD 0k
e\ 't ‘\‘\?:,:‘\% = \Lo‘\&s

S
OC\”AO' \s_2§q47 \'5.‘\'\‘1:)‘/ N = h,__[\hr(‘é-\ -(.,vw(.rf\"

¢ 1

= coeAtN eyt Yn

-

\rVe-9 5 oM o_N
* hitos./len wikipedia org/wikiQuinine
Changed the World” by Flammetta Rocco

. Also there's a fascinating book about quinine that | read several years ago: "Quinine Malaria and ths Quest for a Cure That
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Physics 133 — WA 8 - Spring 2019 z AL - W a
Y\/« e Lﬁ( 0
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 P S
b,c,d.) +

a. [4 pts] Rank all the bulbs from brightest t%dlmmcst usingthe & =
symbols “>” and/or “=". Using physi riefly explain. - @ o é
R

C>$=T7 Q=
he b r‘b""}""‘? bt Vi s e ek vo\lmb(_,

T
W"’ YN~ Mcﬁ\' cwvrrtnr, T L A v

se\,\.s P "~ ;\nﬂcﬁrmh MKK?V\) aQ -VJ\ < « MéL&JM
e Yeea O & xenes “"Lﬁ-] A Y e..,,M.J\W‘
CoXh T e Rol as \,mbw N S T S e A
L "N A or & breesc T N - W St o,

s‘)\f\" vo\kj(, M\~ Ala O -‘_ G“J", W\\M 0. or 3‘ *‘
Vi vo &u

For the next  three parts, the W|re "above bulb R is cut wit sc:ssors at the “X, ” creatinga gap there.
b. [2 pts] Does the brightness of bulb S increase, decrease, or\stay the s (cucle one)? Explain.

S S b "o Lar~trs bc—w-f'j{_,

\00‘9 V"\"“"V m b"'k ' i e ()‘ro.M-ﬁA .
)/ NMuwchkowr o ‘Mb\”ms OC' S W AMM
w\ruﬁ" 3009 O~ Ad \ LW ".

c. [2 pts] Does the brightness of bulb P increase @ or stay the same (circle one)? Explain.
P }«oww% bacennes mowr Y oy In St

‘%ﬁ\/\a 0*‘\“ o~c |l 6‘\’\ Pt (BN noe
L A I Tha ey e yoldrae

v ckfon ‘
Aﬂﬂ«\\ to cyo.d-\-\ 7 €\ = a,

Evornn & oo 3:;, 4
d. [2 pts] Does the brightness of bulb Q @, decrease, or stay the same (circle one)? Explain.
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2. [10 pts] The circuit shown consists of two ideal batteries and two resistors. _ 7 40 a‘\\
a. [2 pts] Determine the magnitude and direction (clockwise or counter- ¢~ AVWV ¢
clockwise) of the current flowing in the circuit. Show all work, and -] ‘\
clearly justify any equation you use or calculation you make. { +4+ v
Tk L sev  rwny  Fo o cleckenr, flsv:?_: 3 :;-;_'sv,
R\ 1T Wow Vo g'MA T )\rW S = : Q - ‘
N wae  Ve1® N Ko loop f“"A‘wW\\\g A )
(N e ‘QW\'MVW S e o' L M)\ F 1 /L
\{ ¢ Ao v »-\4. C WL oceaevys o wAy g e YL At ~ — -.:)
r{,s?:\'vfb vt N il Wil cotlov  phawns \ow.

1 L\V\.\-& O < X \S (‘\uMw\\‘\ - L\-X—/(Mﬂ""f\ - S (L.Ari«l\ - T— (M%M\
‘? a o~ \SQ -WT -5 =T 2 10 > =) -\0=-S3% ) 1 2_ dmgﬁ

% ok buese  ouwe c«»\w\dwx e (S

We Yo &LDU\LW\\ -
b. [2 pts] What is the magnitude of the potential difference, | AV, |, between locations “a” and “b”? Show o
your work.
VAV T \— G (beq) -\ T ( m‘/-,\.,,\i»\ “Ew § (3-\\1‘"5—1\ =\_7 ‘ =7 |

e Ol e g e 3

=3 \&V,A,,\'— 7 &Ats ) !LUV ‘

c. [2pts] Whic ocation, “a” or °b,” is at the higher potential? Or are they at the same potential? Briefly O}J
explain how you know. ' g
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d. [2 pts] How much energy per second is transferred from the two batteries to the resistors? (Show your

work.) oo = Jfgz W
P * TOV = «;:N@% R heT s R
69& s T = 1"“"‘?5(\-"’7—0\/\/ > L owed
/ 1-7E.c5/‘3wus eor sm
¢. [2 pts] Is there a non-zero net electric field inside of the 4 Q resistor? If yes, which direction does it
point? If no, why is it zero? Briefly explain how you know.
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Math 142, Midterm 2, March 1, 2019

1. (8 points) Compute the following.

(a) sin~"(v3/2) ‘@ S

O r-v8) =\ T /

(c) sec™'(-v2) = \ \

(d) cotfcos™(-1/2)) = (o ¥ (B{.\ 2z =

o\

-\

r'm

2. (3 points) Let f(z) = 2* + 3sinz + 2cosz. Find (f~')'(2). KQ—\\\ ( \N\T\,A_\— \
0 - — »
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3. Compute the following limits.

(a) (4

o
-\

points) 1 ()
o lﬂ(zfl_m)'\w

T 7 ((

BA@ 60 T e -

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

(8) (3 points)

o 108«.(3! '7)

R= “03 (sin 1-\) ( ) =) \ \o\jk\" v\\ b\\ U)(\{)B(ﬁm r\)

EIECERICER)

(b) (3 points) —
N mm& =) »&mun(g &) (e
.—\___\\
7~
(c) (3 points)

y=)** et Yo 4 VoA
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S ‘)bu.,\uﬂq (+er () (1)
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5. Compute the following integrals.

(a) (4 points) j e
tan(lnz
dz

T

\
lev o= Yy dw = £

- S\"’W‘V\ don 1/\V\\S¢ou\*c

(b) (4 points) ”

/ /2=+1 " *
A we oW Lo =) (1) 2 s e )

dz




(c) (4 points)
] dz
zv16z? -9 SU\
e we Uy A r o gdwe)
)
ST S Nk
wiw-1%
/ a2
Oa\uﬁ-
A
i
Y
(d) (4 points) ni e Yn
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0 l1+e o?\\h
b BT < 3‘*’*1{;’
= =
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\ Voewt
\a
- g = ety



= ((.i ?oint.s) The radioactive isotope Indium-111 is often used for diagnosis and imaging in nuclear
icine. Its half life is 2.8 days. What was the initial mass of the isotope before decay, if the mass

i eeks was 6g?
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Math 142, Quiz 6, March 8, 2019

Evaluate the following integrals

1. (5 points)

| s “’“"-“1 A

\ U\&V <2 \\V - g \ B\V\ U\‘b\,,\* }w\-r. l{ )q:
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2. (5 points) /
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Math 142, Quiz 5, February 22, 2019 /\/|
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3. (4 points)
lim ztan(l/z)
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2. (4 points) Set up, but do not evaluate, the integral to compute the volume of the following solid
The solid lies between planes perpendicular to the z-axis at 7 = 0 and z = 4. The cross-sections
perpendicular to the z-axis are circular disks whose diameters run from the parabola 2 = 4y to

the parabola y? = 4z. xS
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3. Let R be the region bounded by y = 2, y = 0, z = 2 Set wp, but do not evaluate. the
integral to the compute the volune of the solid sbtasined by revolving R sbout:

(8) (4 potts) the y-nxis Wailacr IA_MH'%q\
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