Sample questions from Notes...

Chapter 5:

1. g = mcAT and Hsystem = _Hsurrounding

2. Bond energy

Textbook page 309 - 310
Sample Problem 2: Using Bond Energies and Lewis Diagrams to Estimate AH

Using the bond energies in Table 1, calculate the enthalpy change for the reaction in
which methane gas, CH,(g), is combined with chlorine gas and fluorine gas to produce

Freon-12 gas, CF,Cl,(g). Figure 2 shows the Lewis structures of methane and Freon-12.
The balanced chemical equation for the formation of 1 mol of Freon-12 is

CH4(g) + 2Cly(g) + 2 F,(g) % CF,Cl,(@) + 2HF(g) + 2 HCI(g)
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3. Hess’s Law
Example 2:
Ethene gas, C,H,(g), is the raw material for the synthesis of the plastic polyethylene.
Engineers designing a process to make ethene from ethane gas, C,Hg(g), need to know
the change in enthalpy of the desired reaction represented by the following balanced
chemical equation:
1CoHg(@) — CoHy(0) + Ho(0)
The engineers have the following thermochemical equations:
(1) (C;Hs(@)+ 3.5 0,(g) — 2 CO,() + 3H,0() AH= —1559 kJ
(@ (CHy@)+ 30,(0) > 2C0,(0) + 2H,00) AH= 1411kl K onvese
(3) 2Hyg) + 0,(9) = 2H,0() AH= —572kJ 12 va X 0. (5
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4. Standard enthalpy of formation B

Using standard enthalpies of formation in Table 1, calculate the standard change in A VA
enthalpy for the thermite reaction represented by the balanced equation

2 Al(s) + Fe,04(s) — AlL,04(s) + 2 Fe(s)
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Until recently, liqui methanol was used to fuel high- perfor nce engines in race cars. J
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Chapter 6:
5. Reaction rate
* Dinitrogen pentoxide gas decomposes to produce

nitrogen dioxide gas and oxygen gas. If the rate of
appearance of NO,,is 2.0 X10?mol/Les at 90s.

a) Determine the rate of appearance of 0, at the

same pointintime 2.0 =" - o /o

b) Determine the rate of dlséLppeairance of NZOS(g) at
the same point in time QX‘D —x2 =

PNV20y —4 V02 vL/Oz -
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6. Factor affecting rate of reaction and collision theory (6.2 — 6.3)
Low T
High T

tivation
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Kinetic Energy

i as well as catalyst...
7. Rate Law (6.5)
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8. Reaction mechanism and rate determining step

2No(g) + 2HZ(g) —==> Ny + 2H20(g) ]rate = k[H;]

Yuate = k /Vo;Lo LH 2]'

The mechanism for the above reaction occurs'in three steps:
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/]\ N; + 2H;,0
YV T | roguns

e Reaction progress S—

— Energy w—

Chapter 7:

9. Reaction rate and change of concentration in dynamic equilibrium

Changesin reaction rates of the forward and reversereaction Reaction Progress
for: H,0 + CO—— H, +CO,
l s I\ [coig) and [H.0@)] T
Rate of forward reaction ] and
(H,0 + CO —) I £ [co.4@) anc [14a] equiibum
| 3
g / Rate of reverse | o —
- reaction ; \ Time
E (H, ‘ICO.‘ | Equilibrium Figure 2 Changes in concentrations over fime, when equal amounts of carbon monaxide gas and
| Forward rate = Reverse rate water vapour are allowed to react in a closed vessel

Time

Rate of forward reaction decreases while reverse increasestill the
concentrarions reach a level at which the rate of the forward and
reversereactionsis the same. The system has reached equilibrium.

10. Le Chatelier’s Principle and drawing diagram with disturbances (7.5)

* Consider the following equilibri@system:
/

2
N,O, (g)+ene*§y < 2NOyq

* How will the equilibrium shift if the following disturbances occur:
Arotio

a)  Addition of N0y 1 /T P
b)  Addition of N0y /-t M
~6} Removal of N,0,
d) Removal of NO, || Z,L !vl
T? e) Decrease in containe qumeLgf«L L
j(\ Increase in container volume ]
Increase in temperature
@ Decrease in temperature ] |
\%t /v 2 : ] |
|
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11. Ky, (solubility product), molar solubility or mass per volume solubility (7.6)

(va6ss puc Uolume Goludls iy ) e
What is the solubility of silver chloride in g/L if “
Ky = 1.6 x 10192
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12. Trial ion product, predict precipitation and common ion effect

* What is the molar solubility of AgBr in
a) Pure water? lcsp = 5 ko g 257
)
(b) 0.0010 M NaBr?
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Chapter 8:

13. Arrhenius theory of acid-base & Bronsted and Lowry; strength of conjugate acid and conjugate base
(8.1)

14. Ton-product constant, PH and POH (8.2)

The hydrogen phosphate ion, HPO,* ), has a K,
of 1.3 x 1023 at SATP. What is the base ionization
constant, K,, for the phosphate ion, PO43‘(aq)?
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15. Use % ionization to calculate Ka or Kb & use Ka or Kb to calculate pH (vice versa) and calculate related
to polyprotic acids (8.4)
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16. Analysis acid-base properties of salt (8.6) & hydrolysis of amphiprotic ions

17. Titration (I only put an example we did in class about weak acid/base titration, read textbook for strong
acid/base titration)

Ve

[ v Titrations Involving
wet~ Weak Acids and Strong Bases
[T

* To calculate the [H*(,)], and pH after a certain amount of
strong base has been added, we must deal with the weak
acid ionization equilibrium.

Practice: ka=1.8%0%

A 20.00 mL sample of 0.600 mol/L ethanoic acid, HC,H;0,,, (a weak

acid), is titrated with a standardized 0.300 mol/L solution of sodium

hydroxide, NaOH,,, (a strong base). Predict the amount of unreacted

ethanoic acid and the pH of the solution

a) before titration begins

b) Before equivalentce point when 20.00mL of NaOH as been added

c) Atthe equivalence point when40.00 mL of NaOH,, has been
added

d) Beyond the equivalence point when a total of 60.00 mL of
NaOH, has been added
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a) HClypy =
0. b

O b =X

e
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b) (H CaVony) + NV
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18. Buffer system
Calculate the pH of a buffer that contains 0.20 M
acetic acid and 0.20 M sodium acetate. v 24 ) (AT
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Chapter 9 and chapter 10:

19. Identifying Oxidation reaction, reduction reaction, oxidizing agent, reducing agent, oxidation number,
and strength of OA and RA. (9.1 —9.2)

ex. Consider the following spontaneous redox reactions:
IR
o X+Y > X +Y i
AR N
YRS ez i) (g
¥ Y,
Z+®DA—> '+ X 2 @ ™
What is the relative strengths of oxidizing agents 0B SHeoast = i ket
(strongest to weakest)? ¢ > %(* > 2 X WB
-
ex. A solution containine Pd>* reacts spontaneouslv with 7~ Y > A

20. Two different method of balancing equations in acidic or basic solution (9.3)

o o4 -3
P, — H,PO,” + PH; (acidic) Disproportionation: Same particle
undergoes both oxidation and reduction

TMH 2~ % >
| 3

0 +1 >
bH204 P, —>3H2P0; + PRy 4 % L

21. Galvanic cells (10.1 — 10.2): identify name and function of different parts of galvanic cells, identify
cathode, anode, direction of electron low, half-cell reaction, how salt bridge balance excess of charge
accumulation, etc...Calculate cell potential and determine if it is spontaneous or non-spontaneous. ..
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RA
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22. Preventing corrosion

23. Selecting preferred reaction in galvanic cell
24. Molten binary salt electrolysis

25. Aqueous solution electrolysis

26. Overpotential effect

Chapter 3:

27. Quantum numbers, Pauli Exclusion Principle, Aufbau principle; electron configuration, energy-level
diagram, Cr and Cu exception, determine possible charges (3.4 — 3.5)

28. Lewis structure, VSEPR 3D structure of central atoms, bond and molecular polarity, hybridization

29. intermolecular forces: dipole-dipole, hydrogen bond, London dispersion forces, polarizability; physical
properties (ranking melting and boiling point)...

Double Bonds .
T e” ‘F‘(‘W\/\/\IZF uwl,,\j\m/\cﬁ ;
/“e_'f“ CzZP—z-"

porbital

sp?orbital

Figure 12 (a) Structural formula of etheng, C,H,. (b) In the ethene molecule, an s and a p orbital
hybridize to form three sp? orbitals. A single p orbital remains perpendicular to the plane of the

hybrid orbitals. _
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INTERMOLECULAR FORCES AND
PHYSICAL PROPERTIES
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Period
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T bond (67

Practice
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