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Chapter 16  Group Properties
Paper 1
[Multiple Choice Questions]
1 Which statement is correct about elements in the Periodic Table?

     A  In Group I, the reactivity decreases as proton number increases.

     B  In Group VII, the melting point increases as proton number increases. 
     C  In Group O, the elements become darker as proton number increases.

     D  In Group II, the number of outer shell electrons increases as proton number increases.

2  Why does the colour of aqueous potassium iodide change when chlorine gas is passed into it?

     A  A solution of potassium chloride is formed.

     B  Chlorine and iodide combine together to form a compound. 
     C  The chlorine oxidises iodide ions to iodine.

     D  The potassium iodide is reduced.

3  Which list contains elements which all exist as diatomic molecules at room conditions?

     A  chlorine, neon, oxygen

     B  fluorine, hydrogen, neon

     C  helium, hydrogen, iodine

     D  hydrogen, bromine, chlorine

4  Silver ions react with chloride ions according to the equation below.

Ag+(aq) + Cl-(aq) ( AgCl(s)

It was found that 5 cm3 of a 0.1 mol/dm3 solution of the chloride of transition metal M needs 30 cm3 of 0.05 mol/dm3 solution of silver nitrate for complete reaction. What is the formula of the chloride?


   A  M2Cl3                    B  MCl2                   C  MCl3                    D  MCl6
0.1 mol/dm3  x 0.005 dm3 =0.0005 mol for M
0.05 mol/dm3 x 0.030 dm3= 0.0015 mol for AgCl

So ratio is 1: 3
5  Which element forms coloured compounds, acts as a catalyst and shows variable valency?


    A  hydrogen

B  iron

C  magnesium

D  zinc

6  The table shows the formulae of the catalysts used in several industrial processes.

	industrial process
	catalyst used

	removal of sulphur from natural gas
	Co + Ni + Al2O3

	polymerisation of ethene
	TiCl3 + Al(CH3CH2)3

	adding hydrogen to unsaturated hydrocarbons
	Pt + Pd + SnO2

	alcohol manufacture
	Co + P(C4H9)3

	treatment of edible oils
	CH3CH2ONa


What is the total number of different transition elements shown in the table, as either elements or in the form of compounds?


    A   4                            B   5                           C   6                          D   7
7  Lithium and and caesium are the first and fifth elements in Group I of the Periodic Table. Which of the following is correct?

    A  Caesium has a lower melting point than lithium. 
    B  Caesium has more electrons in its outer shell than lithium.

    C  Caesium is a metal, lithium is a non-metal.

    D  Caesium reacts less rapidly with water than does lithium.

8  Which statement is likely to be correct about a new element (symbol Sa) with seven outer shell electrons?

     A  It forms the ion Sa-.

     B  It is monoatomic. 
     C  It conducts electricity.

     D  It forms covalent compounds with elements in Group I.

9  Fluorine is the element at the top of Group VII in the Periodic Table.

    Which statement is not true?

   A  Fluorine is less reactive than chlorine.

   B  Fluorine exists as diatomic molecules.

   C  Fluorine forms negative ions in its compounds.

   D  Fluorine displaces bromine from aqueous potassium bromide.

10  Which element is most likely to be a transition element?

	element
	melting point  (oC)
	density

(g/cm3)
	number of different compounds formed with chlorine

	A
	-220
	0.002 
	3

	B
	113
	2.1
	3

	C
	1280
	1.9
	1

	(D)
	1540
	7.9
	2


11  Which electron arrangement is that of a gaseous element that fills light bulbs? 


      A   2                  B   2.6                C  2.8.3                 D  2.8.8
12  Astatine, At, has proton number 85. Which of the following is likely to be a property   of astatine?

     A  It is a very good electrical conductor. 
     B  It displaces iodine from an aqueous solution of iodide ions.

     C  It is displaced from an aqueous solution of At- ions by bromine.

     D  Its oxide is basic.

Paper 2
[Structured and Free Response Questions]
Section A
[Structured Questions]
1  The following terms are used to describe certain elements in the Periodic Table.

    Give the names of two examples of each type of element.

	term
	first example
	second example

	alkali metals


	Sodium
	Potassium

	halogens


	Chlorine
	Fluorine

	noble gases


	Neon
	Argon

	transition elements
	Iron
	Cobalt
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2  The table shows some properties of some elements in Group VII.

	element
	molecular

formula
	electronic structure
	melting point / oC
	boiling point / oC
	radius of X- ion / pm

	chlorine
	Cl2
	2.8.7
	-101
	-35
	181

	bromine
	Br2
	2.8.18.7
	-7
	59
	195

	iodine
	I2
	2.8.18.18.7
	113
	184
	216

	astatine
	
	
	
	
	


	
	At
	2,8,18,32,18,7
	235
	310
	237


(a)  (i) Which element in the table is liquid at r.t.p.?  bromine
                                                                             
.......................................................

(ii)  How many outer shell electrons does astatine have?

                   7                                                                           ........................................….

(iii) Predict the molecular formula of astatine.

                     At2                                                          ........................................................…

(iv) Estimate a value for the radius of the X- ion formed by astatine.

            ............................................................237pm.............................................................….

(v) Predict the physical state and colour of astatine at r.t.p.

       physical state:             solid
                              .................................................................................................….

       colour:

black
                         ............................................................................................................….
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(b)  (i) Complete the table to show what happens when aqueous chlorine is shaken with

           aqueous solutions of sodium salts.

	Sodium salt
	observation
	names of products

	sodium bromide


	Colourless solution turns red-brown
	1:    Bromine
    .....................................................

2:     Sodium Chloride 
    .....................................................

	sodium iodide
	colourless solution turns brown
	1:   Iodine
    .....................................................

2:     Sodium bromide 
    .....................................................


(ii)  Give the ionic equation for the reaction of aqueous chlorine with aqueous sodium 

      bromide.

2Br -     (aq)    +   Cl2          (aq)  (   2Cl-   + Br2
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Section B
[Free Response Questions]
1  A metallic element Z has the following properties.


· Soft, with silvery appearance

· Less dense than water

· Melting point less than 100oC

· Forms a chloride with formula ZCl
· The oxide of Z reacts with water to form a soluble hydroxide.

    (a)  Suggest to which Group of the Periodic Table metal Z belong.   

[1]


Group I

(b)  State two observations you would expect to observe if a piece of Z were added to cold water containing a little universal indicator. 

       Write the equation for the reaction that takes place.      


[3]


The universal indicator turns red.


A hissing sound is heard.


Z (s) + H2O (l) (   H2  (g) + ZOH  (aq)

(c)  Outline a method for preparing crystals of ZCl, starting from the carbonate Z2CO3.                             




Z2CO3 is mixed with hydrochloric acid. The resultant mixture is then filtered to get the filtrate. Place the filtrate in an evaporating basin. Place the basin on a tripod and heat it until the liquid has been reduced to about half its volume. Put the filtrate aside to allow it to cool.

       Filter off the crystals from the cold solution and dry them on filter paper. The crystals of MCl2 are obtained.

[4]

(d)  46.5 g of the oxide of Z, Z2O, contains 4.00 g of oxygen. Calculate the number of moles of oxygen in the sample and hence calculate the relative atomic mass of metal Z.                              






[2]

No of moles of oxygen= mass / RAM = 4/16 = 0.25
No of moles of Z = 0.50   (since Z:O is 2:1 when working out empirical formula)

No of moles of  Z= mass / RAM  
0.50 =  (46.5-4.00) / RAM
RAM = 21.5
2  Some information on four elements P, Q, R and S is given in the table.

	Element
	P
	Q
	R
	S

	melting point / oC
	650
	1890
	64
	232

	density / g/cm3


	1.7
	7.2
	0.86
	7.3

	atomic radius / pm
	160
	125
	231
	162

	number of outer shell electrons
	2
	2
	1
	4

	ions formed in compounds
	P2+
	Q2+, Q3+
	R+
	S2+; S4+

	formula of chlorides and colour of their aqueous solutions
	PCl2;  colourless solution
	QCl2; blue solution

QCl3; green solution
	RCl;  colourless solution
	SCl2, SCl4;

both react with water to give colourless solutions


  (a) Element P reacts with dilute hydrochloric acid to produce hydrogen gas. Construct the equation for the reaction.                





[1]




P   (s)   + 2HCl (aq)  ( PCl2 (aq)  + H2 (g)

(b)  Which element could be in Group I of the Periodic Table? Give two pieces of evidence for your choice.           
R. Number of outer shell electrons = 1
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(c) Which element could be a transition element? Give three pieces of evidence to support your answer.                              
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Q
Two ions formed in compounds.
Compounds are coloured.

Density and melting points are relatively high.
(S is unlikely though there are 2 ions formed as it is in Group IV)
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