Use the periodic table and the information in the table below to help you to answer the questions.

The table shows part of an early version of the periodic table.

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7

H

Li Be B C N @] F

Na Mg Al Si P S Cl

(@) Hydrogen was placed at the top of Group 1 in the early version of the periodic table.

The modern periodic table does not show hydrogen in Group 1.

(i) State one similarity between hydrogen and the elements in Group 1.
1)

(i) State one difference between hydrogen and the elements in Group 1.
1)

(b)  Fluorine, chlorine, bromine and iodine are in Group 7, the halogens.
The reactivity of the halogens decreases down the group.
Bromine reacts with a solution of potassium iodide to produce iodine.
Br, + 2KI ——= 2KBr + I,
() Inthe reaction between bromine and potassium iodide, there is a reduction of
bromine to bromide ions.
In terms of electrons, what is meant by reduction?

1)

(i) Complete the half equation for the oxidation of iodide ions to iodine molecules.
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(i) Explain, in terms of electronic structure, why fluorine is the most reactive element in
Group 7.

(©)
(Total 8 marks)
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Mark schemes

1.

(@)

(b)

(i)

(ii)

(i)

(ii)

(iii)

any one from:

. one electron in the outer shell / energy level
. form ions with a 1+ charge

any one from:

. hydrogen is a non-metal

. (at RTP) hydrogen is a gas

. hydrogen does not react with water

. hydrogen has only one electron shell / energy level

. hydrogen can gain an electron or hydrogen can form a negative / hydride
/ H7ion

. hydrogen forms covalent bonds or shares electrons

accept answers in terms of the Group 1 elements
(bromine) gains electrons
it = bromine

do not accept bromide ion gains electrons
ignore loss of oxygen

must both be on the right hand side of the equation

+ 2e”
27— 2e~ = |, for 2 marks

fluorine is the smallest atom in Group 7 or has the fewest energy levels in
Group 7 or has the smallest distance between outer shell and nucleus

the outer shell must be mentioned to score 3 marks

fluorine has the least shielding or the greatest attraction between the nucleus
and the outer shell

therefore fluorine can gain an electron (into the outer shell) more easily
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