Periodic Table: Chemical Periodicity — 2022 Nov/June AS Chemistry 9701

1. Nov/2022/Paper_11/No.17

The electrical conductivities of two compounds, Y and Z, are shown. ,,/,,,’7 ?
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2. Nov/2022/Paper_11/No.18
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3. Nov/2022/Paper_11/No.19
The oxides BaQ, Ca0, MgQ and Sr0Q all prddiice alkaline solutions when ad to water.
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Which oxide produces the saturated solution with the highest pH? u%“'g"@ e
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4. Nov/2022/Paper_11/No.25
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Separate 1.0g samples of Na0, MgO Alzog Si0., >/Cl Alzcﬁ and SiCl, are added to

separate bEakers containing water and stirred.
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The number of beakers containing a white solid is Q.

An excess of NaOH(aq) is then added to each beaker and stirred.

The number of beakers now containing a white solid is R. l\)ﬁ-‘ C,'Q "'\ o
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5. Nov/2022/Paper_12/No.17 &

Element X requires strong heating to react with ox

Element X reacts with chlorine to give a cova onded chloride.
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6. Nov/2022/Paper_12/No.18
The melting points of the Period 3 elements sodium to aluminium are shown in the table.

element Na Mg Al m- 'P |vuvease s
melting point/K 371 | 923 932 Q Cuzss Ao PW
it I ﬁw ; Sue

Which factor explains the ingrease in melting points from sedium to aluminium? Ao \Mutose (!
A the change in first ionisation energy from sodium to aluminium ¥ " C,-( g o
B the increase in electronegativity from sodium to aluminium x Se‘feﬁm*gyﬂw-@j
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C theincrease in the A, of the elements from sodium to aluminiuny ~ “on- el - "—'—H

"ED the increase in the number of outer electrons in each atom from sedium to aluminium

7. Nov/2022/Paper_12/No.25

T is an element in Period 3. @E
The first ionisation energy of T is lower than that of the elemﬁ%ue less proton.

The oxide of T does not react with water. Na ; .
What is the identity of T? e mat i
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8. Nov/2022/Paper_21/No.3(a, b)
Some of the common chlorides of Period 3 elements are shown in the list.

NaC! MgCl, AICI, SiCl, PCI,

(a) From this list, identify:

(i) all the chlorides that have giant ionic structures in the solid state




Nov/2022/Paper_22/No.2(a, b)

The chlorides of some of the Period 3 elements are shown in Table 2.1.

Table 2.1
Period 3 chloride NaC! | AICl, | SiCl, | PCl; | PCl, | SCI,
bonding | |G & o C C
structure (:' (? % S S S
oxidation state of Period 3 element | - +3 |+ |+5 | T3 |+

(a) Complete Table 2.1.

¢ |dentify the bonding shown by each chloride under standard con

Use C = covalent, | = ionic, M = metallic.

e |dentify the structure shown by each chloride under stgn

Use G = giant, S = simple.

e Deduce the oxidation state of the Period 3 ele

(b) Write equations for the reactions of Na
Include state symbols in both equation
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10. June/2022/Paper_11/No.18
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Which statement for the element in Period 3 and Group 13 of the Periodic Table is correct?
- 5 2
A It has the highest melting point of the elements in its period X ¢ “‘2‘)“’ M‘—Q 2 3P

B It has exactly one electron in its shell with principal quantum number 3 X

|

@ It forms an oxide that reacts with aqueous sodium hydroxide..””

D It forms a chloride that dissolves in water to give a neutral solutiom\dﬁ’k'U

11. June/2022/Paper_11/No.19 _
Carbon monoxide, CO, nitrogen dioxide, NO-, and sulfur dioxide, SO, are all atmospheric

ollutants.
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Which reaction occurs in the atmosphere? 7 4 : el
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A CO is spontaneously oxidised to COX CO 12 n ARe Qq sub s iliked
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C NO;is reduced to NO by CO. ¥ e
D SO;is oxidised to SOz by CO..
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12. June/2022/Paper_12/No.1 !
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NH;(aq) is added to separate samples of NaCl(aq), MgC!.(aq), BaCls(aq) and SiCl4(l). Under
the conditions of this experiment, only two samples will produce a white precipitate when NH,(aq)

is added.
What are these two samples? @0\ Q,Q Cloes nod" /Fls\\» M&“‘v _gdfu-ﬁ&;
A  MagCls(aq) and BaCl,(aq) . -
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C NaCl(aq) and BaCly(aq)
D NaCl(aq) and SiCls(l) %



13. June/2022/Paper_12/No.18
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Why is the ionic radius of a sulfide ion larger than the ionic radius of a potassiumion? S b P
T and |ge.
A lonic radius always decreases with increasing atomic number. l
B Positive ions always have smaller radii than negative ions = \'U. Ras  rrovt
o s - Hie,
@ The potassium ion has mare protons in its nucleus than the sulfide ion. P 2 PMS
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D The sulfide ion is doubly charged; the potassium ion is singly charged. W e Nuleos -
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14. June/2022/Paper_12/No.19
Which graph correctly shows relative electronegativity plotted against relative atomic radius for

the elements Na, Mg, Al and Si?
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15. June/2022/Paper_13/No.17

5 The Smaller A distama (pho A9

Which ion has the smallest radius?
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16. June/2022/Paper_13/No.18
Which row 1s correct’?
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17. June/2022/Paper_13/No.19 0
Each of the chlorides listed is added to water.
v :
1 aluminium chloride — A“PC\,,EAC 0\

2  magnesium chloride X Vi€ U4l . *
3 silicon tetrachloride v 0
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Which chiorides form an aqueous solution c@s with sodium carbonate to produce

carbon dioxide? e mm o

A 1and 2 only 0
B 3 and 4 only { ?
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D 1,2,3and4
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18. June/2022/Paper_23/No.1(c, d)

(€)

(d)

Across Period 3 there is a general trend for first inhisation enargies to increase due to the
increase in attraction between the nucleus and the outer electron.

Explain why the first ionigsation energy of sulfur is less than the first ionisation energy of

phosphorus.
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Compare the electronic structures of Al?* and an atom of Na and explaiffWhy the third ionisation
energy of aluminium is greater than the first ionisation energy of sg




19. June/2022/Paper_23/No.2(a)
(a) Period 3 elements and their compounds show trends in their physical properties.

(i) On Fig. 2.1 sketch a graph to show the melting points of the first five elements in Period 3.
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(ii) Complete Table 2.1 with information for sadium chloride and p V) chloride.
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