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1. Use the Periodic Table on page 2 to answer this question.
(a) (i) Name the element with the symbol Pd.
(ii) State the proton number of the element Ba.
(i11) Name the first element with more than
21 neutrons.
(iv) Write the atomic symbol of the most
reactive halogen.
) Name the element with an electronic
configuration of 2,8,3.
(vi) Calculate the number of neutrons in
element Y.
(vii)  Name the element found in Group IV,
Period 3.
(viii)  State the total number of electrons in the

(b)

585123

Ca?* jon.

(1]
[1]

[1]

(1]

(1]

(1]

(1]

(1

Draw a dot and cross diagram to show the bonding in K,S.Only the outer
electrons are required.

(2]

TOTAL MARKS [10]



2 Cars are equipped with air bags that prevent both the driver and passenger from being
injured in an accident.

inflator

(a) (i) The gas that is used to inflate the air bag makes up 78% of the
atmosphere. State the name of this gas.

(1]
(11) Use kinetic theory to write TWO statements describing the movement
and spacing of the gas molecules in the air bag.
(2]
(iii) Use kinetic theory to explain how the air bag inflates.
[2]

585123



(b) @)

(i1)

(iif)

(iv)

585172

State the name of the scientist who discovered the relationship
between volume and pressure for a fixed mass of gas at a constant
temperature,

[1]

Write a mathematical equation to show the relationship described in

(®)G).
(1]

Label the axis and sketch a graph which illustrates the relationship
named in (b)(i).

4

3
(1]

The volume of an inflated air bag is 20 L at 1 atm. After a collision,
the volume of the air bag is reduced to 10 L.

Calculate the collision pressure. Assume that temperature and the
amount of the gas remain constant.

[2]
TOTAL MARKS [10]
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The diagrams show pparatus used to separate different mixtures.

(a) diagram A

thermometer

cold water
out

Liebig
condenser

solution cold water
+ in
HEAT distillate 4=\
@) State the name of the process shown in diagram A.

(1]

(ii) Explain why apparatus shown in diagram A is NOT suitable for

separating a mixture of ethanol and water.

(1]

(1ii) Suggest a suitable method for separating these liquids into ethanol

and water.

(1]



piece of wood

pin i ()
b
paper f
beaker )
spot of mixture — P | % )
water :- o water )
START END
(b) @) State the type of mixtures the apparatus shown in diagram B can be
used to separate.
[1]
(ii) Name another separation technique not shown by either diagram A
or diagram B.
(1]
(c) (i) Define the term mixture.
(2]
(ii) Name the two parts of a solution.
1.
2. [2]
(d) Name a method which separates Fe from Fe,0,.
[1]
TOTAL MARKS [10]
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4. To produce oxygen gas in the laboratory, a scientist decomposes hydrogen peroxide in
the presence of manganese dioxide.

(a) (1) State the purpose of the manganese dioxide in the reaction.

[1]

(i1) Other than oxygen, name the product formed when hydrogen
peroxide decomposes.

[1]

(iii) Briefly describe a method used to collect the oxygen gas as it is
produced.

[1]

Oxygen is a reactive gas found in air. Oxygen reacts with metals and non-metals to
form oxides. Metal oxides found within the Earth’s crust are called ores.

(b) (i) What percentage of the volume of dry air contains oxygen?
[1]
(11) Define the term ore.
[2]
(111) Name the ore that is used to make steel.
(1]
Oxides can be classified as acidic, amphoteric, basic or neutral oxide.
(c) Complete the table by filling in each oxide’s classification.
name of oxide oxide classification
calcium oxide
sulfur trioxide
zinc oxide
[3]
TOTAL MARKS [10]
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= Aspirin (acetylsalicylic acid) is an analgesic drug . . is widely used throughout the
world.
(a) 1) Define the term analgesic.
(1]
(ii) Name one possible harmful side effect of using aspirin.

[1]

Aspirin is made by an esterification reaction.

(b) $)] Define the term ester.

[1]

(i1) Complete the word equation for an esterification reaction.

carboxylic acid —» ester + [2]

Salicylic acid is the name of the acid used to make aspirin. Salicylic acid is classified
as a carboxylic acid.

The diagram shows the structural formula of salicylic acid.

H CI.‘ H
H
(c) (i) Write the functional group of a carboxylic acid.

(1]

5R5172 - —
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(i1) Write the molecular formula of salicylic acid.

[1]
(1ii) Calculate the relative molecular mass of salicylic acid.

(Ar:C=12,0=16,H=l)

(1]

Carboxylic acids are weak organic acids that can be found in common household
products. Ethanoic acid is an example of a common household carboxylic acid.

(d) Name the reactants needed to form ethanoic acid.

1.

2. [2]

TOTAL MARKS [10]
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The equations show some reactions of acids with water.

Reaction A
HCl(aq) + H,0(I) —» I~I3O+ + Cl(aq)

Reaction B
CH,COOH(aq) + HOol) = H30+(aq) + CH3COO* (aq)

(a) i) State which reaction shows a strong acid reacting with water.

(1]

(ii) State what difference in reaction A and B indicates that your answer

to (a)(i) is a strong acid.

[1]

(i1i) In reaction B would you expect to find more CH,COOH molecules

or H;O" jons?

(1]

(b) A solution of Ca(OH), of 1 mol dm™ concentration and a solution of NaOH
of 2 mol dm concentration have the same concentration of negative ions.

Explain this statement.

[1]

(c) A student added 3.25 g of powdered zinc to excess sulfuric acid. Bubbles of
gas were observed during the reaction. The zinc disappeared rapidly.

@) Write the word equation for the reaction,

+ —_— +

[1]

(ii) Give the test and the positive result to identify the gas made in (c)@).

test

(1]

result

[1]

LT ep——
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(iii)

@iv)

™)

-, .

Briefly explain why the colour of the Universal Indicator remains
red even though all of the zinc metal has been used up.

[1]

Calculate the number of moles in 3.25 g of zinc metal.

[1]

State the pH value for the excessive sulfuric acid used in the reaction.

(1]

TOTAL MARKS [10]
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i The diagram represents a Down’s cell showin g the commercial electrolysis of NaCl.

product
outlet Y

product
outlet X

Down’s cell

(a) On the diagram label the anode and cathode. ; [2]
(b) (1) Give a reason why the NaCl must be in the molten state.

[1]

(ii) Write the chemical symbols of the jons present in the electrolyte.

[1]
- (i) Name the products produced at X and Y.,
X
Y (2]

@iv) State why the two products formed must be kept separate from each
other.

(1]

585123



e £ ST

585123

()

<fid=

Flame tests are often used to identify cations such as sodium.

(i) Describe the results of a flame test performed on NaCl.

[1]

(1i) Name a green gas that can bleach damp litmus paper.

[1]

(11i) Name an element in the same Group as sodium which can displace
sodium from sodium chloride.

(1]

TOTAL MARKS [10]
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8. An industrial process is needed to create the amount of iron used to construct buildings.
Once the iron has been produced we must find a way to protect the metal.

(a) i) Name the industrial process that produces pig iron.
(1]
(ii) Name the form of carbon used in this process.
[1]
(iii) Name the solid by-product produced as the iron is bein g made.
[1]
(b) One of the reactions taking place as iron is being made is shown below.
Fe,0, + 3CO——+__ Fe + Co,
(i) Balance the equation by filling in the blanks. [2]
(ii) State the oxidation number assigned to Fe.
[1]
(1ii) Name the substance that acts as the reducing agent in the equation.
[1]
(@iv) State the change in the number of electrons for each oxygen ion.
(1]
(c) (i) State how iron pipes and fences can be prevented from rusting.
(1]
(ii) Other than the method mentioned in (c)(i), state how the hull of a

585123

large ship can be prevented from corroding.

[1]

TOTAL MARKS [10]
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