Mark scheme- Alkali.
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The extra observation for potassiumis:

» Catches fire
OR
Produces alilac / purple / violet flame; [1mark]
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i) Three observations made when lithiumreacts with water are:

Any three of the following:

Effervescence / bubbles / fizzing; [1 mark]

Moves; [1mark]

Floats; [1mark]

Moves on the surface scores the marks for moving and fioating
Disappears / dissolves / gets smaller; [1 mark]

Vapourtrail / steam produced; [1 mark]

ii) The colour of the universal indicator after it is added to the solution:

« Willturn blue / purple; [1 mark]
« (Because) OH-/ hydroxide ions are present
OR

(Because) an alkaline solution / alkaliis formed
OR

(Because) a solution of high pH s formed:; [1 mark]
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iii) The chemical equation for the reaction of lithium with water is:
2Li+2H;0 —2LiOH + Hy

« Alliformulae correct; [1mark]
« Correct balancing: [1 mark]
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Statement

potassium reacts more vigorously than sodium when added to water :n:'rE]
potassium sinks to the bottom of the water
bubbles of oxygen gas are produced

" . V0
alilac flame s seen

mark]

tassium moves around MG

Pe mark]

asolution of potassium oxide is formed
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) Potassium is more reactive than sodium because:

« The electron configuration of sodiumis 2,8,1

AND

The electron configuration of potassiumis 2,8,8,1; [1mark]
» The outer electronisless attracted (to the nucleus of potassium); [1mark]
o Therefore, the outer electron is lost more easily; [1mark]

otal: 3 marks]

« Forthe first marking point, you could have been given creditif you had explained that the
outer shell of potassiumis further from the nucleus than sodium, orif you had identified
that potassium has more shells or a larger atomic radius

« When comparing the reactivity of Group 1 elements, structure your answer as follows:

o Identify the electron configurations of the elements you are comparing

o Stateinwhich element the outer electronis less attracted to (this will be the atom with
the most shells)

o Stateinwhich element the outer electronis lost more easily (this willbe the atom with
the most shells)
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lithium ion
Lt [2*

* Correct electron arrangement of lithium ion; [T mark]

<l

fuoride ion
F 285

« Correct electron arrangement of fiuoride ion (including the inner shell); [1 mark]
* Correct charges on bothions (with or without brackets); [1 mark]
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When alkali metals react they lose their outer
electron; this is easier the further away the
outer electron is from the nucleus. Therefore,
the reactivity will increase as the size of the
atoms increases going down the group of alkali
metals.

a i lithium + water — lithium hydroxide +
hydrogen
i rubidium + oxygen — rubidium oxide

b 2Cs + 2H,0 — 2CsOH +H,
4K +0,-2K,0
c i 2K(s)+2H,0() - 2KOH(aq) + Hy(g)
il 4Li(s) + O,(g) — 2Li,0(s)
d i 2Rb+2H,0 — 2Rb*+20H"+H;,
or 2Rb(s) + 2H,0(1)

—» 2Rb*(aq) + 20H-(aq) + Hx(g)
i 2Li+2H,0 — 2Li* + 20H-+ H,
or 2Li(s) + 2H,0(1)
- 2Li*(aq) + 20H~(aq) + Ha(g)
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Any two of the following:

« Effervescence /bubbles /fizzing; [1 mark]
The rubidium disappears / dissolves / gets smaller; [1 mark]
Small explosions /flame /ignites / sparks; [1 mark]

The rubidium moves around very quickly; [1mark]

The rubidium forms a ball / melts; [1 mark]
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The correct statement about this reaction is:
« D/Bubbles of hydrogen gas are produced: [1 mark]
[Total: 1mark]

« When sodium reacts with water, hydrogen and sodium hydroxide are formed:
o 2Na(s)+2H;0 () —2NaOH (aq) + H2(g)

« Aisincorrect as sodiumis less dense than water so it willfioat on the surface of water

« Bisincorrect as tis potassium, not sodium, that bums with a lilac flame

« Cisincorrectas sodium oxide s not producedin the reaction
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The property that cannot be predicted about caesium, based on the trends seenin Group 1
metalsis:

« (B)Ithas arelatively high melting point; [1 mark]
[Total: 1mark]

« Group1metals have the following physical properties
o Lowdensities
o Relatively low melting points
o Theyare soft
o Theyareveryreactive




image3.png
Sodium and rubidium have similar chemical properties because their atoms:
* B/Have the same number of electrons in their outer shell; [1 mark]
[Total: 1mark]

o The alkali metals share similar characteristic chemical properties because they each have
one electronin their outer shell

« Aisincorrect as they do form positive ions but their chemical properties are not
determined by this

« Cisincorrectas they have different numbers of electrons therefore will have different
electronic configurations

« Disincorrect as they willlose electrons, not gain them, when they react to form positive
ions
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a) Sodium and potassium are in Group 1of the Periodic Table because:

« The atoms of both elements have one electronin the outer shell / highest energy level; [1
mark]
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i) Two observations that you would make during this reaction are:
‘Adescription that makes reference to any two of the following points:

* Sodium floats / moves across the water; [1mark]

« Sodiummelts; [ mark]

« Sodiumdisappears / gets smaller; [1mark]

« Effervescence/fizzing / bubbles / gas given off; [1 mark]
* White trail; [1 mark]
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ii) The final colour of the universal indicator is:

o (Final colouris) purple / blue: [1mark]
« Because the solutionis alkaline; [1 mark]

iii) The most likely pH value of the solutionin the troughis:

* D/12:[Tmark]




