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Chemistry 111
Test 3
November 24, 2004

Instructions beforé starting the test:

1. Your exam booklet should have six pages total, with questions on pages 2-5 and a periodic
table on p. 6. Check to see you have six pages now. If you do not, ask for another copy of -
the exam."

Write your name in the space above and on the backs of pages 2-5.

You may use one side of an 8.5” by 11” sheet of paper filled with reference information.

You may use programmable calculators, but chemical data should not be stored in them.

You may start work on this test at 8:00 a.m. You must turn in this test by 9:30 a.m. (The test
should take you only 60 minutes.)

vk W

Question (Possible Points) | Your Score
Question 1 (20)

Question 2 (16)
Question 3 (8)
Question 4 (12)
Question'5 (15)
Question 6 (29)
Total (100)

Average of First 3 Tests

Estimated Grade
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Section 1-Kuwata ' Chemistry 111 ~ Fall 2004

1. (20 points total) Circle the best answer to each of the following five questions.  Your
answers need not be justified, and no partial credit will be awarded.

A. At equilibrium, a system contains 0.0763 M Hy(g), 0.0932 M Ix(g), and 0.577 M HI(g).
What is the value of X for the reaction
2 Hl(g) Hy(g) + Ix(g) ?

(2) 0.00534  (b)0.0123 @.0214 (d) 46.8 (e) 187

B. Which of the following molecules is not optically active?

2) r\( b) O/\(\/\/
9 o W C)/\f

e) Molecules a, b, ¢, and d are all optlcally active

C. How many sp*-hybridized atoms are in the molecule adenine (shown below)?

NH,
N = N
¢ |
<'ﬂ N/)

(@) 0 (b) 4 @ )9 ) (€) 10

D. Aqueous solutions of K3[Fe(CN)g] are red. What color of llght do these solutions most
strongly absorb?
(a) yellow  [(b) green (c) orange (d) red (e) violet

E. Which of the following species can function as a hydrogen bond donor?
@HS  (OLH (&) N(CHy)s (@ BeHy @m"
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2. (16 points total) For each of the following comparisons, circle your choice and justify it below.
Your justifications may be aided by drawing structures of the molecules you are discussing.

(a) Which liquid will have the higher surface tension (at the same temperature)?

U phe (I)/\OH(\EQVJ o ?W

HMAH“ﬂM dimovs (OH) aud woceply- (|o ) . ’ﬂ\/w““wnhg
“pts holde [L\Lmuleowle fogethtr mou SM"ﬂl‘7 , Wt meana ot Aequuiiy,
moae gy fo puld fhoe apunt

-4 @ Can H—"M ‘NM : :3 @‘\Evijx};:;ﬁqy%ith A Jo gy ”"'ly
-4 (@) bems analcobd 1 (D, it T«(q u~ly
weq keas Mz mol Aveeo o ple~dp,

-4 bﬂsw W:’»\M , 0r rodnm Nesdeur
(b) Which liquid will have the higher boiling point?
(31 qwol™)
"lﬂ‘; | H;Se) or GeH,

-‘gé‘\H is ol 2 dipde~diprle + dlspergin.

-
(7}?9\#0.0") GMM_"H O'Le L.

aps P pers
re n-8n Agnm -l = 44 o~ nh?
cave ~f Ge ¥ ) ) Gt ot
9 Mo Seqem Vb (o 1 7T Gely has mag bnds
"5 AX 4 H-Se vs. H-Ge ¢ 0 To (0o he) JeaTin )
2) “ass [hiopeaaiyn omby C2) Ge afwnis bigg ManTe
ZX) GeMy w.c\gh}s . Gely
3.(8 points) The endothermic “water gas” reaction €5  fme pain oualis met £

HyO(g) + CHa(g) — CO(g) + 3 Ha(g)

is commonly used in ¢hemical plants to generate hydrogen gas. State and briefly explain two
ways one can increase the yield of hydrogen gas in this reaction besides increasing the number
of moles of HyO(g) or CH4(g).

(D Ny Sy.sm'\ p (mow_wq-&ulb g o Vi;VH”)
)T SyIEMV( d\i'h)) ~h+ N N
@ DT (Rrwad v~ A e/ndaf%efm-c)

Qpev- W\WJ g pe ayylem/w'\
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r—)wxat'n Chain Mgt iﬁ SW ) - nes SMMV
4. Draw skeletal structures for the following: W H"\a ot s ubshhunt S ok

(a) (8 points) Two monounsaturated Cs compounds:

Y pory | '
NN e S A T Sk,

(b) (4 points) The molecule 2,3-dimethyl-5-propyloctane:

—H wwng shuctung

5. Tetrafluoroallene has the molecular formula F,CCCF,.

(@) (4 points) Draw the Lewis structure of tetrafluoroallene.

"F' F: Y wy Pue urg
\ S v 'Mﬂ s
../C..C"C\ 2,
:F T I T F:
sp? SP se?

(b) (3 points) For your Lewis structure above, label the hybridizations of all carbon atoms.
(You need not justify your answers.) | pt pa Ay badizmhoa ( corvirf,#~7 lab (
invalid Luvis Shuchuao vecehed Al Ol +)

\ (c) (8 points) Using your answers to part (b), explain why the three-dimensional structure of
tetrafluoroallene is non-planar.

Facn spz' C fvwa e Thud Jo e combil @ S)b C . Th
Guntvad C hae 2 pevpendiale, uv by brdli 2 e p AU's:

| > But Mi mepuns that the left F's
'w&w,bw,cé MP‘*?"-M

The V\;Lﬂ» F's NM% NP’W
Do 2 e ol wleute

FZ

\ A_—-(;—_@ W F
——-—'C———--C_<.QF

Frelne ...ﬁ,‘m\,"h{, M = plomen -
left M buaed i's T wunf o A -1 Mo mn- -3 comphithy ivvelen, t
evpndi wlan 1o e pline of | 5 VSEPRbgumint A Gument’ |

P P ~ kol G Sowe ovbihf la"gu}z_
fire f[‘““ "6 WM»V’“% » -4 M‘Yr'&mbmu I avguw(&’.hy
Meret Thanks ene 1 4o by T bt
. Coch ofen Coflop b

S5y gasstiony)
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(29 points) The molecule N,O, commonly called nitrous oxide, is used by atmospheric

chemists to monitor air circulation. Under extreme conditions, the principal components of
air can react to form N,O:

2Nx(g) + O2(9) === 2N0(g)

At 800 K, the equilibrium constant for this reaction is K = 2.1 x 102%, Say that 0.482 mol
of N, and 0.933 mol of O, are injected into a container with a volume of 10.0 L. Predict the
equilibrium concentration of N>O at 800 K. You should justify any assumptions you make

to solve this problem. . _ 0.482mf

A Nz(%) + Ul(a) = QNZO{’) [N'L]O - TDT)—):—- = 0.0482 M

I(m) o0.0482 0,033 O | e |
X l +ay |[02] = 0582 _ pouszm
Clm) -2x - X X o 100 L
E(M) 0.0v%2-3x  0.0933-x 2y
PR .

I») 2.

- ‘_ENE_-L. oy (a)()l - Q.'x’o_zb

N2 [0 ©.0432-2¢)2(0.0923 - x)
Ro M ;mhfd Crmca ane >"|0“}<J co let's cameed all s o X
: T
= X = 2.1xl0"2C ~ | |
(0.0432)2 (0,033

VE (0.0482)%(0.0933) (a.1x10~*°)
- |

X = 1053 <1077 m
so[N,0] = 2x = 2(106s *10""/‘4):&‘.'%‘1 10751 |

A fhen wey bJ\AS'}'(\Rf) Cvuafu«a X g e devrmalov (5. .

- e % -1sT _t
= 2 los s N, = .______[ C;Z* ¥ (0070 = _____3_9-‘?%___________’0{;: */”0‘70 sy xjo ;Ou
Va1 g.048=" | <5% !
Cov check % loss o 0, (o /)Jway back inte K<)
-] wim s 6v Sig ]C‘V -6 wWrmens ass\m«rh&\ : wrong ﬁwff,'u&d
/L! w\"ss‘;\j OV\V‘W —c ‘4“‘)\45,{'4\0’ MW“T’“’\ ‘—(ﬂ d;dM"- < NL”N;O
Al amenen ~G@ daubled (V,] Contenba Hng

@ Gt %-}‘ '_\'\ D PWHJLD\ASREJ

. —b NoaSssumphlirt X
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Possibly Useful Information
1 2
H He
1.0079 4.0026
3 4 5 6 7 8 9 10
Li | Be B|C|N|]O|F|Ne
6.941 9.0122 10.81 | 12.011 ] 14.007 | 15.999 | 18.998 | 20.179
1 |12 13 |14 |15 (16 |17 |18
Na | Mg Al}Si| P | S |Cl|Ar
22.990 | 24.305 26.982 ] 28.086 | 30.974 | 32.06 | 35.453 | 39.948
19 |20 |21 22 (23 |24 125 (26 |27 28 29 (30 |31 32 33 |34 (35 |36
K|Ca|Sc | Ti|V |Cr|Mn|Fe|Co|[Ni|[Cu|Zn|Ga|Ge|As| Se | Br|Kr
39.098 | 40.08 |44.956 | 47.88 | 50.942 | 51.996 | 54.938 | 55.847 | 58.933 | 58.69 |63.546 | 65.38 | 69.72 | 72.59 | 74.922| 78.96 |79.904 | 83.80
37 |38 (39 (40 |41 42 |43 |44 (45 |46 |47 |48 (49 |50 |51 52 |53 |54
Rb|Sr| Y |[Zr |[Nb/ Mo|Tc |Ru|Rh | Pd |{Ag|Cd | In [Sn|{Sb]|Te| I |Xe
85.468 | 87.62 [88.906 | 91.22 | 92,906 | 95.94 | (98) |101.07 |102.91 | 106.42 | 107.87 [ 112.41 | 114.82 | 118.69 | 121.75 1 127.60 | 126.90 | 131.29
55 |56 |67 |72 |73 |74 75 76 |77 |78 79 (80 |81 82 83 |84 |85 |86
Cs|Ba|*La| Hf | Ta| W |Re |Os | Ir | Pt |Au|Hg | Tl | Pb | Bi.| Po | At | Rn
132.91{137.33 [ 138.91 [ 178.49 | 180.95 | 183.85 | 186.21 | 190.2 |192.22 | 195.08 | 196.97 | 200.59 | 204.38 | 207.2 | 208.98 | (209) | (210) | (222)
87 (88 |89 :
Fr | Ra [TAc
(223) |226.03 | 227.03
% |68 59 |60 |61 62 |63 |64 |65 |66 |67 |68 |69 (70 |71
Ce|Pr | Nd|/Pm|Sm | Eu|Gd|Tb |Dy |Ho | Er |[Tm| Yb | Lu
140.12 ( 140.91 [ 144.24 | (145) [150.36 | 151.96 | 157.25 | 158.93 | 162.50 | 164.93 | 167.26 | 168.93 | 173.04 | 174.97
t 90 |91 92 93 |94 (95 |96 |97 (98 99 100 (101 102 {103
Th|Pa| U ([Np|Pu |Am|{Cm | Bk | Cf | Es | Fm |Md | No | Lr.
232.04 | 231.04 | 238.03 | 237.05 | (244) | (243) | (247) | (247) | (251) | (252) | (257) | (258) | (259) | (260)
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