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CHM 1301
CHM 1311 B

GENERAL CHEMISTRY: QUIZ 2

STUDENT NAME

STUDENT ID. No.

CIRCLE ONE: CHM 1301 CHM 1311B

CONSTANTS

R = 8.314 J/molK = 0.08206 L atm/molK=0.08314 bar LL/molK

1 atm = 760 Torr = 760 mm Hg = 101.325 kPa = 1.01325 x 105 Pa =
1.01325 bar

Na = 6.022 x 1023 mol

dwater = 1.00 g/cm3 ; g = 9.81 m/s2

There are 8 pages in this quiz including the cover page, equations and the periodic
table.

Check and ensure you have answered each question before handing in the quiz.
PLEASE use a pen!! Box, underline or highlight your FINAL answer.

The quiz is out of 25 points with a maximum of 28 points possible
CLEARLY explain your thinking...

USE UNITS!



(6) 1.00 mol each of CO and Cl. are introduced into an evacuated 1.75 LL
flask, and the following equilibrium is established at 668 K: for the
fo>Pee, reaction
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a) Detelthinie the equilibrium partial pressures of all the gases.
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b) What is the total pressure at equilibrium?
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c¢) Once the reaction reaches equilibrium, if the pressure is gradually
increased, which way will the reaction shift? Explain your answer.
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(8) 20.0 mL of 0.275 mol/L NH3, (Kb = 1. 8 x 105), are titrated with
0.325 mol/L HI solution. Calculate:

a) The pH of the solution before titration. - L o™ C
Gf
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c¢) The pH at the midpoint of the titration. . _
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(6) Zinc phosphate is a very slightly soluble salt having a Ksp of 9.0 x 10733
at 25°C.

a) Write the equation for the solubility equilibrium of zinc phosphate.
1+ £=¢
2!\3(?0#)2_ () =320 + 2P0, (or)
I

b) Calculate the molar solubility of zinc phosphate in pure water at
this temperature.

2+ 3_/
2ny (P04 )2 (5D = 22n°" () + 2P0, ()

—
—

T ~

1 <o Sc 35 25
C - 2S
E Sewm( 35

2 33

Ysp = (202) [P0, *) (5’)3/’70.’{ - ?’oxgm- .33
"’ s = 108 5 2 3 -0m

_raml

c) Calculate the molar solubility of zinc phosphate in a solution of
0.100 mol/L zinc nitrate.
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(5) The initial rate of the reaction:
A+B—->C+D

Is determined for different initial conditions. The rate data
obtained at 25°C are listed in the table below:

ete- £TATT IR
Experiment [A]o (mol/L) | [BJo (mol/L) Initial Rate
(mol/Ls)
L, 1 N 0.185 0.133 3.35x 104
[ 2 ) 0.185 0.266 1.35 X 1073
L 3 0.370 0.133 6.75 X 104
4 0.370 0.266 2.70 X 1073
a) What is the rate law for the reaction? -3
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b) What is the value WITH THE PROPER UNITS for the rate
constant?
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BONUS QUESTION: To be answered ONLY if ALL previous
questions have been answered!
N R (q) — NHy () =7 )
(3) You are asked to bring the pH of 0.500 L of 0.500 mol/L NH,CI to
7.00. What volume, in drops, (1 drop = 0.05 mL) of which of the
following solutions would you use: 10.0 mol/L HCI or 10.0 mol/L
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Equations and Constants

Gas Laws

pV = nRT
PTotal = P1tP2+Pg+...
m _ p(MM)

\Y% RT

d:

KE = (1/2)mvyy2

3RT
u,. =
M
RateA M,
RateB M,
n’a
p +F —nb)=nRT

1atm = 760 Torr = 760 mm Hg =
1.01325 x 105 Pa = 1.01325 bar = 101.325
kPa

Equilibrium
Kp = K(RT)AD

c LT
(AT

Ko = [CI[D]d
Acid/Base
pOH = -log [OH-]
pH = -log[H * ]
pH + pOH =14
Ka * Kp = Ky
pH = pKa +log @

[HA

pKal + pKaZ
2
C1V1 = C2V2

pH =

Electrochemistry

AGO = - nFEO
E =E0-RTIn(Q)
nF

Or E = EO - 0.059 log(Q) at 250C
n

Q=1I-t

Quantum Mechanics
AV =c
E=h-v

h

T

E =12 m u2

A =h/mu

m

Energy of state = -2.178x10718 J / n2
Ax-Ap>h / 4n
E =-C(1/n2)
Liquids and Colligative Properties
In(p1/p2) = AH°/R (1/T2 — 1/T1)
=X

o
psolution solvent * b solvent

ATy, =Kgpem

ATpp = Kgpem

AT =Kemei
IT =cRT

molality = mol solute/mass solvent (kg)

General




Thermodynamics
AU =q
Wsystem = -PAV
AE=q+ w
AH = AE + pAV
qp = AE + pAV
AE = nCyAT
AH = qp =m C, AT
C,=C +R
AH =% v AH, -2 vAH;

AHC=4
n

grev = -Wmax = NRT In (Vo /V71)
AS=qrev/T
ASt, 1,=nCp In(T2/T1)
AS 1,1, =1Cy In(T2/Ty)
AH

0 qsurroundirgs - sys
AS surroundirgs = =

T T

AGO = AHO - TAS©
AG = AGO + RT In(Q)
AGO = - RT In(K)

{5204
K,) RI(T, T,
Kinetics
Rate = k [A]X[B]Y[C]~
Rate = k
Rate = k[A]
Rate = k[A]?

[A] = -kt + [A]p
In[A] = -kt + In[A]g
1/[A] = kt + 1/[Alg

t=[Alg/ 2k
In 2 = kt
k = Ae-Ea/RT

k) Ef1 1
In|] +|==22| — - —
)R{E 1)
Bonding
DE = k(Q1Q2/71)
DHyxn = SnpD(reactants) -

SnyD(products)

Formal Charge = #valence e in free
atom - #lone pair e - 1/2(# bonding e°)

Data For Water and Other Constants

Density d = 1.00 g/mL (25°C)

Avogadro’s Number
Boltzmann’s constant
Faraday’s constant
Gas constant

Mass of Electron
Planck’s constant
Speed of Light

oI AZ

Kw =1.00x1014

General Information:

C =4.184J g1 °C (liquid)

6.022x1023 mol
1.30866x10723 J-K

96,485 C-mol~
8.31451 J-K-1-mol?
0.08206 L-atm-K-*-mol+

9.10938188 x 1031 kg
6.62608x10734 J-s
2.909792458x108 m-s?
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