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Exam 1

Question 1 (10 points). Provide the names for the chemical compounds below. Be sure to provide both the
systemic and common (trivial) name for metals.

RbBr

SiO:

Hg(CIO)2

KCIOs

CsCIO

KMnOg4

Cag(PO4)2

Pb(103).

Sn (CI’zO7)2
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Question 2 (5 points). Provide the molecular formulas for the following chemical names.

Mercuric cyanide

Chromic oxide

Ferrous sulfate

Lead sulfide

Magnesium sulfate heptahydrate

Answer:

Answer:

Answer:

Answer:

Answer
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Exam 1

Question 3 (15 points). Sofosbuvir (C22H20FN309P), a drug sold by Gilead Sciences, is a medication used for
the treatment of individuals infected with the hepatitis C virus. Answer the following questions:

e Calculate the molar mass of sofosbuvir. Be sure to show all your work. L—\ P(// “/'
241 glwl C
b1 2Oy o & - W 230 Jmd H VLU Slfp ==
Vi x o3y ) H - 4h.a% f|7 - o uut 0.5
[ e DA /3. 448 glmo @

UL ol glwd P
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Answer (a): 524 q b ?IWIDl

wo )
3 x M0067F gmol N 7 0
qx 150649 gl O - |4y, 4946 9lwo

1 3043 gyl P = 3053 glw!

o What is the percent by mass of hydrogen in sofosbuvir?

I oweg = (2 dlows ”Cw £ 100%

mm ww«pm() @

= &”\.DLEOZCM_JL,, wlol= 5 - s2Y M
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Answer (b): S" S’L 04 H

e What is the percent by mass of nitrogen in sofosbuvir? @

howas s e gl Ny of = 3-95% U

e 5% b g/ ol (Sﬂpr’fl""‘/‘r

1.93% M @

Answer (c):
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e |f a physician is required to provide 400 mg of sofosbuvir daily to her patient, how many atoms of
oxygen are contained in this daily treatment?
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_ 000055 wol
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Answer (d):

e |f a physiciani i i g of sofosbuvir daily to her patient, how many molem
carbon are contained in this daily treatment?
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Question 4 (5 points). Dopamine (153.181 g/mol), a neurotransmitter important in neuronal function, contains
62.7% C, 7.21% H, 9.19% N, and 20.9% O. What are the empirical and molecular formula for dopamine?
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Answer (Empirical formula): C > Hu 0& U

O

Answer (Molecular formula): CS’H\I 02 {Ul
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Question 5 (20 points). Industrially, solid galena (lead sulfide) reacts with oxygen gas to generate lead oxide
and sulfur dioxide. Answer the following questions and be sure to show all your work:

o Write the balanced, chemical equation outlined by the question above. Do not forget to include your

states.

@\ IPLS () 430, () —2R0 0) 230, (3)
\)*“”\0@

o If 5.670 kg of galena reacts with 600.61 L of oxygen gas at 27.6°C and 1.01 bar, how much (mL) sulfur
dioxide will we produce? What is the limiting reagent?

(D6dena (W): 5 630K0, 1000 = 5630 4 S~ 33647 il PbS
K9 3. 2669 pol P

Owggen - 600.61 L 0, (3 ‘ U=nRT
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Answer (Limiting reagent): OZ
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e What amount of excess reagent will be remaining following the complete consumption of the limiting
reagent in the previous point? Your answer may need to be in either grams or milliliters.

Tdd adg PLS: 3. 64T poles

(o qoute (6133 ml S0, we wad:
L PS o 16.03 md oS
& wo| /3

@ TSN Peajwa © %647 weles 1S - 6. 133 wele LS = 7.
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3
Answer (excess reagent): | .30 ¥|0 9 PL’JS

e If 345 L of SO; are obtained, what is the percent yield for this reaction?
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Answer (percent yield):
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Question 6 (5 points). The ratio of effusion rates for two gases was determined to be 2.2. The identity of one
of the gases was experimentally determined to molecular oxygen. What is the identity of the other gas?
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oh b G . \&)

.4 =

R&‘ 02 - A’A _’_V‘&L
Lo k. 5.6Sh
~ 7
> 1540 ok g’ Ye
Answer (gas identity): Xe nm
Question 7 (5 points). Calculate the root-mean-square speed for krypton at 58.4°C. @
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Answer (root-mean-square speed): 3“" W)/S




& Exam 1
Question 8 (20 point$). The decomposition of dinitrogen pentoxide to nitrogen dioxide and oxygen gas was
examined and the following kinetic data was determined:

[N2Os] M Initial rate (M/s) (x10°) .
| . Ao

-\\w 0.92 0.95 \3
X 1.23 1.20
W 1.79 1.93 A\ e
2.00 2.10
2.21 2.26
T Shodin 5 CM(,WWW" -
Determine the rate law and the rate constant for the reaction. b
(9)
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Gas Laws
PV = nRT

PIVI — PZVZ
T T

1 2
Pt = Pi+P2+P3+ ...
Pa = yaPTt

_PxMM

d:E
\Y RT

E. =-mu®
2

: /3RT

u —_ J—

rms MM

Rate A _ MM,

Rate B MM

{P+ 1;_3J (V- nb)=nRT

Equilibrium
Kp = Kc(RT)An

Acid/Base
pOH = —log[OH"]

pH = —log[H']
pH + pOH = 14

KaX Kb = Kw

Exam 1

Thermochemistry

AU=q+W
Wsystem = —PAV = —-AnRT

AH

AU + PAV

AU + PAV

gr
g = mcAT

g = nAH

AHrxn® = Y nAH:(pdts) — > nAH:[I(rxts)

The atom
E=hv
C=vVA

AE--R, -1
\n; n; ]
Kinetics
[A]t = [Alo— kt

In[A]t = In[A]o — kt
1/[A]t = 1/[A]o + kt

k = Ae(-Ea/RT)

In| 2 |=———2| ———
k, R\T, T,




pH = pKa+ log [A7])/[HA]
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actual yield

%yield = - ——"100%
theoretical yield
H — pKal + pKa2
p e
2 n
- A
c,=—=2
1’lT
Data For Water
c=2.13J g?! K1 (solid) Density = 1.00 g/mL (at 25°C) Kw = 1.0x10%
c=4.184 J g K1 (liquid) AH®tus = 6.02 kJ mol?
c=2.01J gt K (gas) AH®vap = 40.7 kJ mol?
Constants and Conversion Factors
1mmHg=1torr | 1atm=101.325kPa | 1cm®=1mL 1000L=1m3

760 mmHg=1atm | 1 atm=1.013125bar | 1000 mL =1L | 1 mol=22.7 L at STP

Avogadro’s Number Na 6.022x10%3 mol*t

Rydberg constant RH 2.179x1071° J

Boltzmann’s constant ks 1.38065x1023 JoK?

Gas constant R 8.31451 JemolteK?
R 0.08206 Leatmemol-1+K-1
R 8.31451 m?3 «Pasmol-1+K1
R 8.31451 LekPasmolteK-?
R 0.0831451 bareLsmol-teK-1

Planck’s constant h 6.62608x103 Jes

Speed of Light c 2.99792458x10%8 mes
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Table of lonization Constants at 25.0°C

Acid K,=
lodic acid HIO; + H,0 == H;0%" +10;~ 1.6 X 107!
Chlorous acid HCIO, + H,0 == H;0" + ClO,~ 1.1 X 1072
Chloroacetic acid HC,H,ClO, + H,0 = H;0" + C,H,Cl0,~ 14 x 1073
Nitrous acid HNO, + H,0 <= H;0% + NO,"~ 72X 1074
Hydrofluoric acid HF + H,0 =—— H;0% +F~ 6.6 X 1074
Formic acid HCHO, + H,0 = H,;0* + CHO," 1.8 X 1074
Benzoic acid HC,H;0, + H,0 = H;0" + C;Hs0,~ 6.3 X 1073
Hydrazoic acid HN; + H,O == H;0" + N3~ 1.9 X 107
Acetic acid HC,H,0, + H,0 = H;0" + C,H;0, 1.8 X 1073
Hypochlorous acid HOCI + H,0 == H;0" + OCl~ 29 %1078
Hydrocyanic acid HCN + H,0 == H;0" + CN~ 6.2 x 10710
Phenol HOC¢Hs + H,0 == H;0% + C¢Hs0~ 1.0 X 10710
Hydrogen peroxide H,0, + H,0 == H;0" + HO,~ 1.8 X 10712

Table of Solubility Product Constants

Compound Ksp Compound Ksp Compound Ksp
Cd(OH)2 2.5 x 1014 Ag2CrO4 1.9 x 1012 Agl 1.5 x 1016
Cds 8.0x 108 Pbl2 8.7 x10° PbCrO4 1.8 x10?%
Ca(S04) 9.1 x10° PbCl2 1.9x10° Ba(OH)2 5.0x10°3
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Scrap paper
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