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QUESTION 1

a)

Volume is affected not just by pressure and temperature, but also by the

amount of gas. State the Avogadro’s hypothesis.

Outline Boyle’s and Charles Law concepts.

At 25°C, a sample of N2 gas under a pressure of 689 mmHg occupies 124
mL in a piston-cylinder arrangement before compression. If the gas is
compressed to 65% of its original volume, find the new pressure (in atm) at
25°C.

100 g of Argon gas occupies in a 500 L sealed container at 0.8976 atm.
Calculate the temperature of Ar gas.
(Given atomic mass of Ar = 40g/mol; R = 0.082 L.atom/mol.K)

A gas occupies a volume at 720mL at 37°C and 640 mmHg pressure. By
using combined gas law, calculate the volume that gas would occupy at 273K

and 1 atm.

(3 marks)

(6 marks)

(5 marks)

(6 marks)

(5 marks)
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QUESTION 2

Justify the First Law of Thermodynamic.

25200J of heat is supplied to the system while the system does 6000J of
work. Calculate the change of internal energy, AU of the system.

A 15.5 g of chromium, heated to 100.0 °C, is dropped into 55.5 g of water at
16.5 °C. The final temperature of the metal and water is 18.9 °C. Find the
specific heat capacity of chromium.

(Given specific heat capacity of water is 4.184 J g K1)

Given these reactions and their AH values:

NzHa(l) + O2(g) = Na(g) + 2 H20()) AHikJ = -622.3 kJ
Ha(g) + ¥ 02(g) > H20()) AHilkJ = -285.8 kJ
Ha(g) + O2(g) > H202()) AHekJ = -187.8 kJ

Calculate the value of AHs for the reactions and state that the reaction either
endothermic or exothermic.
NzHa(l) + 2 H202(g) = Na(g) + 4 H20(l)

Show how the equations:
N204 (g) —= 2NOz2 (g) AHf* =+ 57.93 kJ mol!
2NO (g) + O2(g) = 2NO2(g) AHf* = -113.14 kJ mol

can be manipulated to give AHs for the following reaction:
2 NO (g) + O2(g) = N204 (g)

(3 marks)

(4 marks)

(6 marks)

(7 marks)

(5 marks)
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QUESTION 3

a)

i)
if)

i)

For a reaction of,
Rate = k [A]® [B]

(3 marks)

Solve the order of each reactant and the overall order of the reaction.

The following data were obtained for the reaction of NH4* with NO2™ ion at 55

°C.
NHa4*(aq) + NO27(aq) — Na(g) + 2 H20({)
Expt. [NH4*] [NO2] Initial rate
(mol/L.s)
1 0.010 0.020 0.020
2 0.015 0.020 0.030
3 0.010 0.010 0.005

Find the order of the reaction with respect to NH4*, NO2" and overall reaction. (7 marks)

Write the rate expression for the reaction.

Calculate the rate constant, k for the reaction.

Construct the molecular structure for each of the following.

4-methyl-2-pentanol

3-methyl-2-hexanone

4-chloro-2-hydroxyheptanal

(2 marks)
(4 marks)

(3 marks)
(3 marks)
(3 marks)
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QUESTION 4

a)

i)

Interpret the molecular structure below and name the compounds.

O  CH,
CH,
H
HaC
CHs CH,

CHy—CH—CH=C—CH,

Define galvanic cell.

Explain a salt bridge.

For the following voltaic cell reaction (at standard condition, Zn and Cu as
the electrodes in their respective ionic solution):

Construct the schematic diagram for the voltaic cell.

Write two half-cell reactions that takes place at anode and cathode.

State the total cell reaction.

Calculate the cell potential (Ecell) of this reaction at 25°C.
Zn(s) + Cu?*(aq) — Zn?*(aq) + Cu(s) E°=0.4594

The concentration are [Zn?*] = 0.020 M, [Cu?*]= 0.004 M

(3 marks)

(3 marks)

(2 marks)

(2 marks)

(4 marks)
(3 marks)
(3 marks)

(5 marks)

—_— End of question
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Half-Life

Concentration-Time
Equation
[A] - [A) = - kt
In[A] - In[A], = - kt

k

kAl

and Second-Order Reactions

Rate Law

rale
rate = k [A]2

rate
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Order

Summary of the Kinetics of Zero-Order, First-Order

mMcAT

Heat capacity

ldeal Gas Law
PV =nRT

E

M1V1 = M2V2

Titration

APPENDIX Il

195 STANDARD CELL emf's AND STANDARD ELECTRODE POTENTIALS 799

e Cathode (Reduction) Siandard Potential,
F TaslE 191 Half-Reaction FV)
© Standard Electrode ) ;
Reduction) Potentials in Li"(ag) + &~ ==Li(s) -1
veous Solution at 23°C*  Na™(ag) + £~ == Na(s) 271
: Mg (ag) + %~ == Mgis) -238
AP*(ag) + 36~ == Alls) ~166
H00) + %~ == Hyfg) + 20 (ag) ~043
70" lag) + 26~ == Zajy) -0.76
Cr'¥lag) + 3~ = Cr(s) -074
Fe™*(ag) + 26~ == Fels) -041
Cd*{ag) + 2~ == Cds) -040
N (ag) + 26~ == Nifs) -03
Su™*(ag) + 26~ == Sais) -0.14
PE™{ag) + 26~ = Phig) 013
Fe™ (ag) +3¢~ == Fe(s) ~0.04
MHag) + 267 == Hyfg) ; .00
$0*(ag) + 26~ = 5n’*iag) 0.15
QT@& o= Qgﬁ 0.16
O (ag) + 26~ = Culs) 034
107(ag) + H,0U) + 2 == [ (ag) + 20H (ag) 049
Cu™(ag) + &= = Cufy) 052
L{s) + 26~ == U (ag) 054
e (ag) + e = R lag) 077
He:™* (ag) + 26~ == 2Hg(h) 080
Ag*log) + e = Agly) 080
He*{ag) + 26~ = Hg(h) 085
C10™(ag) + HOH) + 2e~ == CI”(ag) + 20H "(ag) 090
MHg™iag)+ 26~ == Hg," (ag) 090
NO; (ag) + 4H (aq) + 3= == NO(g) + 2H,0() 096
Bry(f) + 2e~ == 2Br (ag) 107
Osfg) + 4H " (ag) + e~ == 2H,0() 1.3
0" fag) + 14H (ag) + 6o~ == 207 (ug) + TH,00) kil
Clifg) + 26~ = 2C1"(ag) 136
Mn0,™(ag) + 8H{ag) + Se~ = Mn""(ag) + $H,0(1} L4
HyOzlag) + 2" ag) + 26~ == 20,0() 178
8,05 (ag) + 22~ =250, {ag) 201
Filg) + 2~ —=1F (ag) 287
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