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F321 module 3 Practice 2:

1.	(i)	effervescence/bubbles file_0.wmf


Ra disappears/dissolves file_1.wmf

	2
(ii)	8-14 file_2.wmf

	1
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2.	(i)	First file_3.wmf

 ionisation (energy) file_4.wmf

	2
Ra(g) ® Ra+(g) + e− file_5.wmf

file_6.wmf


1 mark for equation
1 mark for state symbols
‘-‘ not required on ‘e’	2
(ii)	atomic radii of Ra > atomic radii of Ca/
Ra has electrons in shell further from nucleus than Ca/
Ra has more shells file_7.wmf


Ra has more shielding than Ca file_8.wmf


: ‘more’ is essential
Ra electron held less tightly/less attraction on electron file_9.wmf

	3
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3.	CaCO3 reacts with (or neutralises) HCl file_10.wmf


(or CaCO3 + HCl in an equation)
CaCO3 + 2HCl ® CaCl2 + H2O + CO2 file_11.wmf


(correct equation would score both marks)
[2]

 
4.	Cl2(g) file_12.wmf

 NaOCl(aq) : Cl(0) file_13.wmf

 Cl(+1) file_14.wmf


Cl2(g) file_15.wmf

 NaCl(aq) : Cl(0) file_16.wmf

 Cl(−1) file_17.wmf


Cl is both oxidised (in forming NaOCl) and reduced (in
forming NaCl)/disproportionation
Cl reduces Cl to form NaCl AND Cl oxidises Cl in forming
NaOCl file_18.wmf


[3]

 
5.	(i)	Cl2 + 2I− ® I2 + 2Cl− file_19.wmf

file_20.wmf

	2
1 mark for species.
1 mark for balancing
(ii)	Cl atom is smaller/has less shells file_21.wmf


electron to be captured will be attracted more file_22.wmf

	2
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6.	N has less protons than O (ora) file_23.wmf


electrons are in same shell
/have same or similar shielding file_24.wmf


weaker nuclear attraction in N (ora) file_25.wmf


shell drawn in less by nuclear charge in N (ora) file_26.wmf


watch for distinction between nuclear attraction and nuclear
charge in candidates’ scripts.
QoWC:	links together two statements in at least two of
the sections (a)(ii), (b) and (c) file_27.wmf
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7.	(a)	Energy change when each atom in 1 mole file_28.wmf


of gaseous atoms file_29.wmf

	3
loses an electron file_30.wmf

 (to form 1 mole of gaseous 1+ ions).
 
(b)	increasing nuclear charge/number of protons file_31.wmf


electrons experience greater attraction or pull/atomic
radius decreases/electrons added to same shell/same or
similar shielding file_32.wmf

	2
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8.	(From 2 ®10 ®18 / down group)
1st ionisation energies decrease/easier to remove electrons file_33.wmf


electron is further from nucleus/ atomic radius increases/
electron in a different shell/ atoms increase in size file_34.wmf


(not sub-shell or orbital)
electron experiences more shielding file_35.wmf


(more is essential here)
distance and shielding outweigh the increased nuclear charge file_36.wmf


NOT: attraction/pull; effective nuclear charge
[4]



9.	Strontium reacts with oxygen/strontium oxide forms/SrO
forms file_37.wmf


2Sr + O2 ® 2SrO /
Sr + ½ O2 ® SrO file_38.wmf


[2]

 
10.	(i)	In Sr, oxidation number = 0 file_39.wmf


In Sr(OH)2, oxidation number = (+)2 file_40.wmf


OR
Oxidation number increases from Sr ® Sr(OH)2 file_41.wmf

 by 2 file_42.wmf

	2
(ii)	0.438/87.6 = 5.00 ´ 10−3 / 0.00500 mol file_43.wmf

	1
(iii)	0.00500 ´ 24.0 = 0.120 dm3 file_44.wmf

 (accept 120 cm3)	1
(iv)	0.00500 ´ 1000/200 = 0.0250 mol dm−3 file_45.wmf

	1
[5]



