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1 Which equation represents the reaction for which the enthalpy change is the
lattice energy of sodium fluoride, NaF?
A Nafs) + 1F,(g) — NaF(s) B Na(g) + F(g) — NaF(s)
C Na*(g) + F(g) — NaF(s) D Na(g) + 3Fa(g) — NaF(s) (1)

2 The standard enthalpy changes of combustion of carbon, hydrogen and methane
are shown in the table below.

Substance Standard enthalpy change of combustion/kJ mol~!
Carbon, C(s) -394
Hydrogen, Hy(g) —286
Methane, CH,(g) —891

Which of the following expressions gives the correct value for the standard
enthalpy change of formation of methane in kJ mol~'?

C(s) + 2H,(g) — CHu(g)

A 394 + (2 X 286) — 891 B —394 — (2 X 286) + 891
C 394 + 286 — 891 D —394 — 286 + 891 (1)

3 Given the following data:
AH; [FeO(s)] = —270kJmol~!

AH; [Fe,04(5)] = —820kJmol~!

select the expression which gives the enthalpy change, in kI mol~", for the

reaction:
2Fe0(s) + 30,(9) — Fe,04(s)
A (=820 x 1) +270 B (+820 X ) — 270
C —820 + (270 X 2) D +820 - (270 X 2) (1)

4 An organic compound contains 38.4% carbon, 4.80% hydrogen and 56.8%
chlorine by mass. What is the empirical formula of the compound?

A CHSC B CH;Cl
C CHCl D C3HsCly )

5 Which of the following contains the largest number of hydrogen atoms?
A 2 moles of water, H,O B 1.5 moles of ammonia, NH;
C 1 mole of hydrogen gas, H, D 0.5 moles of methane, CH, (1)

6 Magnesium oxide reacts with dilute hydrochloric acid according to the following
equation:
MgO(s) + 2HCl(aq) — MgCly(aq) + H,0()
How many moles of magnesium oxide, MgO, are required to neutralize 20 cm? of
0.50 mol dm~2 hydrochloric acid, HCI?
A 0.0010 B 0.0050
C 0.010 D 0.020 (1)
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[image: image2.jpg]7 Hydrogen peroxide decomposes on heating as follows:
2H,0,(aq) — 2H,0() + O,(g)

What mass of hydrogen peroxide is required to give 16 g of oxygen gas?
A 85g B 179
C 344 D 68g (1)

8 The equation for the dehydration of cyclohexanol, C¢H;;0OH, to cyclohexene,
CgHygis:
CeHiOH — CgHyo + H,0
50.0 g of cyclohexanol produced 32.8 g of cyclohexene. Calculate the percentage
yield of cyclohexene.
[Molar masses/g mol~": cyclohexanol = 100; cyclohexene = 82]
A 32.8% B 40.0%
C 65.6% D 80.0% (1)

9 How many isomers are there of CsH,,?
A two B three
C four D five ]

10 In a molecule of ethene, C,H,, how many 7 (pi) bonds are present?
A one B two
C three D four (1)

11 Propene reacts with hydrogen chloride gas to give mainly
A 1-chloropropane (CH;CH,CH,Cl)
B 2-chloropropane (CH;CHCICH;)
C 3-chloroprop-1-ene (CH, = CHCH,Cl)

D 1,2-dichloropropane (CH;CHCICH,Cl) (1
Section B
12 a Complete the electronic configurations of magnesium and chlorine atoms.  (2)
1s 2s 2p 3s 3p
wo [u ][] T T JLJCT T ] )
1s 2s 2p 3s 3p
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b Write the equation, including state symbols, for the reaction of magnesium

with chlorine. 2)
¢ The mass spectrum of a sample of chlorine molecules shows three molecular
peaks.
These are formed from the molecules shown below.
Molecule Percentage abundance
35C|—35¢] 56.25
3CI—=21Cl 37.50
11 =3¢l 6.25
Calculate the relative molecular mass of chlorine in this sample )
d Calculate the volume of 4.73 g of chlorine gas at 100°C. (2)
[The molar volume of a gas at 100°C = 30.6 dm*mol~"]
e State and explain the type of bond that exists in solid magnesium. (3)
f State the type of bond that exists in magnesium chloride.
Draw a dot-and-cross diagram showing the outer shell electrons. (3)
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Define the term first ionization energy. (3)
Write an equation, with state symbols, to illustrate the process occurring

when the second ionization energy of sodium is measured. (2)
Explain why the first ionization energies generally increase across the period
sodium to argon (Na to Ar). (3)
Explain why the first ionization energy of aluminium is less than that of
magnesium. (2)
Define the term Avogadro constant. (2)

Z is a Group 0 element.
i 1.907g of Z contains 2.87 x 10?2 atoms of Z.

Calculate the relative atomic mass of Z. (2)
[Avogadro constant = 6.02 X 102 mol~']
ii Suggest the identity of Z. (1

Potassium superoxide, KO,, reacts with water as follows:
2KO,(s)+ 2H,0() — 2KOH(ag) + H,0,(l) + 04(g)

i Calculate the mass of potassium superoxide needed to produce 3.09 g of
hydrogen peroxide. (3)
[Molar mass of potassium superoxide, KO,: 71 gmol~". Molar mass of
hydrogen peroxide, H,0,: 34 gmol~]

ii Calculate the volume of oxygen produced from the reaction in (). (1)
[Molar volume of oxygen under the conditions of the reaction
=24.0dm3>mol~1]

(From Edexcel Unit test 1 Q6, June 07)

State the general formula of the alkanes, using the letter n to denote the
number of carbon atoms in each molecule. (1
Alkanes are used as fuels. In the petrochemical industry, useful hydrocarbons
are often produced from longer chain molecules. Name the type of reaction

shown below. (1)
AN NN — AN A
By what type of formula are the organic molecules in (b) represented? Q]

Another reaction carried out in industry can be represented as shown below.

e =

Compound 1 Compound 2
i Give the molecular formula of compound 2. (1)
i Give the name of compound 2. (1)

(From Edexcel Unit test 1 Q24, Jan 09)




