Chemistry
Standard level

Paper 2

1 hour 30 minutes

Instructions to candidates

e Do not open the examination paper until instructed to do so.

e Answer all questions

e Answers must be written in the answer boxes provided.

e Acalculator is required for this paper.

e Aclean copy of the chemistry data booklet is required for this paper.
e The maximum mark for this examination paper is [50 marks].

Answer all questions. Answers must be written within the answer boxes provided.
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1. Anorganic compound consists of carbon, hydrogen and oxygen only. The percent

composition by mass of the compound is shown in the table.

Element Percent composition by mass
(%)
Carbon 40.00
Hydrogen 6.70
Oxygen 53.30

(a) Determine the empirical formula of the compound.

[3]
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2. Zincreacts with nitric acid. The unbalanced equation for the reaction is
shown below.

(a) Balance the equation using whole number coefficients. [1]

(b) 3.00 g of solid zinc is reacted with 50.0 cm® of 1.00 mol dm™ HNO5(aq).
Determine the limiting reactant, showing your working. [2]

(c) Calculate the volume of hydrogen gas produced, in dm?, if the reaction is
carried out at STP. Use section 1 of the data booklet. [2]

(d) State two conditions required for a successful collision between reactant
particles. 2]

(This question continues on the next page)
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(e) Explain the effect on the rate of reaction if the concentration of the
HNOs(aq) is increased. [2]

(f) Rates of reaction are also affected by temperature. On the axis below, sketch
Maxwell-Boltzmann energy distribution curves at two temperatures T, and
T, whereT,> T, [1]

Fraction of particles

v

Kinetic energy
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3. Elements on the periodic table are arranged in groups and periods.

(a) Outline the relationship between the group number and the electron
configuration of an element. [1]

(b) State the full electron configuration of a magnesium atom and the block to
which it belongs. [2]

(This question continues on the next page)
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(c) Sketch the shape of a 2s orbital and a 2p orbital. [2]

2s orbital 2p orbital

4. Sulfur trioxide decomposes to form sulfur dioxide and oxygen according to the
following equation.

250,(g) = 2S0,(g) + 0,(g)

(a) Deduce the equilibrium constant expression, K; for the reaction. [1]

(b) The reaction mixture at equilibrium is composed of a higher concentration of
products. Suggest a value for the equilibrium constant, K for the reaction,
giving a reason for your answer. [2]

(This question continues on the next page)
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(c) Explain the effect on the yield of SO,(g) when the volume of the reaction vessel
is decreased at constant temperature. [2]

(d) SO5(g) can form acid deposition, also known as acid rain.

(i) Write an equation, including state symbols, for the reaction between
SO; and water. [1]

(i)  Deduce if the product of the reaction in part (i) is a strong or weak acid.
Give a reason for your answer. [1]

(e) Carbonic acid, H,COs(aq), is a weak acid.

()  Deduce the conjugate base of carbonic acid. [1]

(This question continues on the next page)
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(i)  Sketchthe Lewis formula of the carbonate ion, showing all bonding and
non-bonding electrons. [1]

(i)  Explain the molecular geometry of the carbonate ion. [2]

5. The element carbon forms compounds with different properties.

(a) State two reasons why ethanol and propan-1-ol belong to the same
homologous series. [1]

(This question continues on the next page)
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(b) Draw the full structural formula of the product formed in the partial oxidation
of ethanol. [1]

(c) State the reaction conditions for the reaction in part (b). [1]

(d) The boiling points of ethanol and ethanal are 78.4 °C and 20.2 °C respectively.
Explain the difference in the boiling points of the two compounds. [2]

(This question continues on the next page)
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(e) Ethanol can be produced by the hydration of ethene, C,H,. Determine the
enthalpy change, AH, for this reaction, in kJ mol™, using section 11 of the data
booklet. [2]

(f) Halogens reacts with alkanes.

(i) State the type of reaction and the mechanism when chlorine reacts with
methane. [1]

(i)  Use single headed arrows to represent the type of bond fission that occurs
in the initiation step of the reaction in part (i). [2]

(This question continues on the next page)
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(g) Carbon also forms allotropes such as diamond and graphite. Explain the

electrical conductivity of the two substances. [2]
6. Molten lithium chloride undergoes electrolysis.
(a) Deduce half-equations for the reactions at the anode and the cathode. [2]
Cathode (negative electrode):
Anode (positive electrode):
(b) State two ways in which current is conducted in the cell. [2]

(This question continues on the next page)
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(c) Describe the bonding in solid lithium chloride.

(d) Outline why the melting point of lithium chloride is higher than that of sodium

chloride.

(]

revisiondojo.com



