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Luke is investigating the reactions of an acid with four metals, A, B, C and D.
He drops the same-sized piece of each metal into separate 10 cm?® portions of the
same acid.
The diagram shows the four reactions soon after the metal pieces have been added.
N e N e N s N e
metal A metal B metal C metal D
(a) Label the apparatus on the diagram.
ey
(b) Metals A, C and D react with the acid to produce a gas.
Use the results of the experiment to write down the metals in order of decreasing
reactivity.
most reactive
least reactive
2)
J

N
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(c) Luke carries out three further experiments on the reaction of metal C with the acid.

Each time he uses the same mass of metal C and the same volume of acid.

In the first experiment, he heats the acid up.
In the second experiment, he uses powdered metal.
In the third experiment, he uses a less concentrated acid.

Put one tick (v") in each row of the table to show whether each change speeds up or

slows down the reaction, or makes no difference.

Leave )
blank

speeds up slows down

change . .
reaction reaction

makes no
difference

heats the acid up

uses powdered metal

uses a less
concentrated acid

(Total 6 marks) 7
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2. The structure of a molecule of ethene is shown.

(a) What is the formula of a molecule of ethene?

Put a cross (X)) in the correct box.

C,Hy ]
C,Hs ]
C,H;OH [
1)
(b) Put a cross ([X)) in the correct box to complete the sentence.
In a molecule of ethene, between the two carbon atoms there is
a cross link L]
a double covalent bond [
an ionic bond ]
1)
(c) What type of substance is ethene?
Put a cross (X)) in the correct box.
alcohol ]
alkane L]
alkene L]
1)

(d) Many molecules of ethene can be joined together to make the polymer,
poly(ethene).

Put a cross (X)) in the correct box to complete the sentence.

a monomer L]
In this reaction, ethene is  a polymer L]

an unsaturated oil [

0y

Leave )
blank
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Leavew
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(¢) What colour change do you see in the liquid when ethene is shaken with bromine
water?
Put a cross (X)) in the correct box.
from colourless to orange  []
no change in colour O
from orange to colourless [
1 Q2

(Total 5 marks)
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3. (a) The diagrams show the electronic configurations of three atoms.
X
X X X
X X x X X
° ) L] X
X
X X X X
X
X X
X
lithium beryllium magnesium
Use the diagrams to answer the following questions.
(1) In which group of the periodic table is lithium?
1)
(i) Write down the electronic configuration of beryllium ...........ccccoeoiniininiinennn.
1)
(iii) How do the electronic configurations of beryllium and magnesium show that
these elements are in the same group in the periodic table?
(1)
(b) Name the two types of particles that can be found in the nucleus of an atom.
.............................................................. AN .o
2 Q3
(Total 5 marks) _]
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4. Diamond and graphite are two forms of the element carbon. "
(a) Name one other solid form of the element carbon.
................................................................................................................................... (1)
(b) The table gives some properties of graphite.
(i) Complete the table to show the properties of diamond.
property graphite diamond
melting point high
boiling point high
conduction of electricity | conducts
()
(i1) Explain how graphite is able to conduct an electric current.
............................................................................................................................ (1)
(c) There are shared pairs of electrons between carbon atoms in diamond.
Name the type of bond between these atoms.
................................................................................................................................... (1)
(d) Graphite has a high melting point.
Explain why.
................................................................................................................................... (2) o4
(Total 7 marks) 7
J
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5. (a) Many scientists contributed to the development of the periodic table.

One of these was Dmitri Mendeleev.
In his table, he arranged the elements in order of increasing relative atomic mass.
In the modern periodic table, elements are arranged in order of increasing atomic
number.
(1) Explain the term atomic number.

(1)
(1) When the elements are arranged in order of increasing relative atomic mass,

iodine would appear in group 6.
Give one reason why iodine must appear in group 7.
1)
(b) Gallium is the element below aluminium in the periodic table.
When Mendeleev produced his periodic table, gallium had not been discovered. He
left a gap for gallium below aluminium and predicted the properties of gallium and
its compounds.
The table below shows Mendeleev’s predictions and the properties we now know
gallium to have.
Mendeleev’s prediction properties of gallium

relative atomic mass about 68 70
melting point (°C) low 30
reaction of oxide with acids | forms colourless solution | forms colourless solution
Give one piece of evidence from the table that shows that Mendeleev’s predictions
were correct.

1)

J
10
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(¢) Aluminium oxide and gallium oxide are ionic compounds.

(1) The formula of aluminium oxide is AL,O;.
The symbol for an atom of gallium is Ga.

Suggest the formula of gallium oxide.

Leave )
blank

()
(i1) Calculate the relative formula mass of aluminium oxide, Al,Os.
(relative atomic masses: O = 16, Al = 27)
ANSWET ..o
ey
(ii1) Predict one property of gallium oxide that is not given in the table.
ey
(d) Mendeleev did not know of the existence of the noble gases.
Helium and neon are noble gases and do not form any compounds.
Why do helium and neon not form any compounds?
@ Q5
(Total 7 marks) 7

TOTAL FOR PAPER: 30 MARKS
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