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Question 1 (MC):

To gain precipitated silver chloride (solid)
from an aqueous solution, which of the fol-
lowing extraction methods will likely be the
most successful?

A Crystallization

B Column chromatography
C Centrifugation

D Fractional distillation

E Using a strong magnet
Question 2 (MC):

Cobalt has only one naturally occurring iso-
tope. What mass does one single cobalt atom
have?

A59%x107%2g
B 98x10"% g
C35%107%g
D 45%10 % g
E 161072 g

Question 3 (MC):
What is the basic composition of ggAs?

A 33 protons, 42 neutrons, and 33 electrons.
B 75 protons, 42 neutrons, and 75 electrons.
C 33 protons, 75 neutrons, and 33 electrons.
D 33 protons, 108 neutrons, and 33 electrons.

E 33 protons and 75 electrons but neutrons
cannot be determined.

Question 4 (MC):

What is the name of the following compound:
P4S77?

A Phosphoro-IV-sulfide-VII

B Tetraphosphorus heptasulfide

C Quatrophosphorous septimosulfide

D Tetraphosphoheptasulfite

E Phosphorus|[IV] sulfide[VI]

Question 5 (MC):

Which one of the following best describes the
molecular geometry (shape) of SeF3*?

A Tetrahedral

B Trigonal-pyramidal
C Trigonal-planar

D Bent

E Cyclic

Question 6 (MC):

Given is the following redox equation:
8 Al + 3 NO3~ + 5 0H™ + X Hx0
— Y [AI(OH)4]~ + 3 NH;3
Determine X and Y.
AX=9Y=4
BX=15Y=38
CX=0Y=38
DX=8Y=4
EX=18Y =38

Question 7 (MC):

Which is the oxidation number of Te in
HgTeOg?

A +IV

B +VI

C -vi

DO

E +XII

Question 8 (MC):

Having 0.250 mol N3 gas in a container (10 L)
at 100 °C. Using the ideal gas law, calculate
the corresponding pressure:

pV = nRT

R =8.3145J K~! mol™!

A 20.8 kPa

B 7.7 10° kPa

C 78 kPa

D 1.1 kPa

E 2.8 kPa
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Question 9 (MC):

Given the following diagram, which of the fol-
lowing statements is correct?
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A The reaction is endothermic.

B The products have less mass than the reac-
tants.

C The reaction emits light (fluorescence).

D The reaction is exothermic.

E The reaction is gravity-sensitive.

Question 10 (MC):

Ethanoic acid and ethanol react reversibly to
form ethyl ethanoate and water. This reac-
tion is fairly slow, and is usually done in the
presence of a small amount of concentrated
sulphuric acid as a catalyst. What is the ef-
fect on the equilibrium when adding the cat-
alyst?

A Shift to the educt side, because there are
more reactants.

B Shift to the product side, because the cata-
lyst makes the reaction faster.

C Shift to the product side, because sulphuric
acid reacts with water.

D Shift to educt side, because more acid is
added.

E No effect on the equilibrium, as a catalyst
only speeds up a reaction.

Question 11 (MC):

Why do Ns and O2 both co-exist in the air
and do not react to NO?

A Because same-element-gases are preferred
according to the Borsch-Nigel-Law.

B Because NO immediately explodes in sun-
light.

C Because the equilibrium at room temperature
is on the left side (favouring Ny and Oz).

D Because there is too much Ny and not
enough Oy in the air.

E Because humans need oxygen to survive.
Question 12 (MC):

Iron is oxidized with water in a closed system.
What is the effect on the equilibrium if the
pressure in the system is increased?

3 Fe (s) + 4 HyO (g) = FesO4 (s) + 4 Ha (g)

A Shift to the left because hydrogen gas is be-
ing compressed.

B Shift to the right because concentrations of
the involved gases increase.

C Shift to the right because particles are in
closer contact to react.

D No effect on the equilibrium, as iron also acts
as a catalyst in this reaction.

E No effect on the equilibrium, as there is no
change in volume in this reaction.
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Question 13 (MC):

Which is the correct empirical formula of the
following structure?

OH 2-
o—||3—o
HO—B cla B—OH
o—||3—o
I

A (BOH),05%

B O(BOH)3[(OBO(OH))2]*~
C B4OgH,%~

D [B4O5(0OH)4)*~

E This molecule does not exist.

Question 14 (MC):
Which is the conjugated base of SH™?

A S?—
B HS
CS
D HsS
E HS*

Question 15 (MC):
Which is the conjugated acid of SH™?

A HS

B s°

C HyS™

D H™S

E HsS

Question 16 (MC):

Given the following reaction:

CSy + SH™ — SoCSH™

According to Lewis, which compound acts as
base and which as acid?

A (S5 is the base and SH™ is the acid.

B SH™ is the base and CSy is the acid.

C €Sy is both base and acid.

D SH™ is both base and acid.

E CS, is the acid and SH™ acts as a catalyst.

Question 17 (MC):

To a 100 mL solution of 0.035 mol/L HNO,
(nitrous acid), 0.010 mol NaNO2 (sodium ni-
trite) are added. What is the pH value of that
solution?

pK, (HNO3) = 3.29

pH = pKq + logm%

A 1.46
B 2.75
C 283
D 3.75
E 3.83

Question 18 (MC):
How many constitutional isomers are there of
CyHy N7

Double bond equivalences for C.HyN,,:
_ 2c—h4n+2
DBE = %

A 4
B 5
C6

D7
E 8

Question 19 (MC):

Carbon dating is a method that can be used
to determine the age of fossil remains. It
uses the radioactive carbon isotope 4C with
a half-life of approximately 5’700 years. If 15
% of the initial amount of C in a sample
remain, how much time has elapsed?

N(t) = Ng exp(—kt)

!
li2 = L;iz)
A 855 years

B 5700 years

C 15’600 years
D 21’800 years
E 54’200 years
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Question 20 (MC):

How much energy gets released at the nuclear
fission of 1 kg uranium-2357
25U +n— PYKr + 3Ba + 3n
m(n) = 1.0087 u
m("°Kr) = 89.9252 u
m(13Ba) = 142.9267 u
(

m(?%°U) = 235.0439 u
E = mc?

¢ =299'792'458 m/s

1 u = 1.66054 % 1072 kg
A 0.175 J

B 4190 J

C 8380 J

D 5.43 %100 J

E 6.66 * 1013 J

Question 21 (MC):

What is the name of the product of this con-
densation reaction?

/\)L ’ /\OH > X
OH

A X = pentan-2-one

B X = hexan-3-one

C X = methyl butanoate

D X = ethyl butanoate

E X = 2-hydroxyethyl butanoate

Question 22 (MC):

How many chiral centers are there in the
structure below?

CHj

A0
B3
C5
D 8
E 10

Question 23 (MC):

What is the cell potential of a galvanic
cell based on the following reduction half-
reactions at 25 °C, where [Ni?T] = 0.20 M
and [Pb%T] = 0.02 M?

Ni2*t + 2e~ = Ni; E0= —0.23 V

Pb%t + 2e~ — Pb; E0= —0.13 V
E=E"+ 2 1 01

R = 8.3145 J mol ! K=1; F = 96485 C mol !

A —13 mV
—70 mV
+70 mV
+100 mV
+130 mV

Question 24 (MC):

What is the maximum yield of ammonia if
3 g hydrogen gas react with 1 g nitrogen gas?

m O 0O W

A06lg
B1l2g
C40¢g
D 26¢g
Eblg

Question 25 (MC):

AgoCrOy4 has a solubility product of 1.1 %
1072 mol?® L3 at 25 °C. What mass of silver
chromate can be dissolved in 2 L of water?
Kr = [AgT]* [CrO4*7]

A 19 ug

B 27 ug

C 6.5 mg

D 22 mg

E 43 mg
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Question 26 (MC):

The reaction of aluminium with iron oxide is
strongly exothermic and can reach tempera-
tures up to 2400 °C. Therefore, the thermite
reaction is often used to join railway tracks.
How much heat is generated if 100 g of alu-
minium is reacted with excess iron oxide?

2 Al (s) + FeaO3 (s) — 2 Fe (s) + Al O3 (s);
AH = —848 kJ/mol

A 785 kJ

B 848 kJ

C 1570 kJ

D 3140 kJ

E 7340 kJ
Question 27 (MC):

Rank these compounds in terms of increasing
acidity: CHzCOoH, HCl, HClO4, HoO and
HsS.

A H20 < HyS < CH3CO2H < HCI < HCIO4
B HyO < CH3CO2H < HyS < HCI < HCIO4
C HsS < HyO < CH3COsH < HCl < HCIO,4
D HyS < HyO < CH3CO2H < HCIO4 < HCI
E H2O < CH3CO2H < HoS < HCIO4 < HCI

Question 28 (MC):

Which energy has a single quantum of yellow
light of wavelength 550 nm?

E=hf=hx

h=6.6261073* J s

¢ =299'792'458 m/s

A 3.6%x1071J

B 3.6%107% )

C 1.2%10731 )

D 3.6 10710 J

E 1.2x107% )

Question 29 (MC):

The equilibrium constant of the decomposi-
tion reaction of NoO,4 to two equivalents of
NO; at 25 °C was found to be K. = 4.66 %
1073 mol/L. Calculate the free Gibbs energy
of this reaction:

N204 (g) = 2 NO; (g)

AG = —RTIn(K.)

A 485 J/mol
B 1.12 kJ/mol
C 5.78 kJ/mol

D 13.3 kJ/mol
E 22.4 kJ/mol

Question 30 (MTF):

Consider the following statements that com-
pare pure metals and alloys. Which state-
ments are correct?

A Gold is a better conductor than red gold (gold
and copper alloy).

B Gold is more ductile than red gold (gold and
copper alloy).

C Alloys are not homogenous mixtures.

D Pure metals generally find a wider variety of
applications (construction, automobile, sur-
gical tools, ...) than alloys.

E Iron-based alloys with chromium are far less
prone to rust than pure iron.
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