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Chapter 15  Structure of the Periodic Table
Paper 1
[Multiple Choice Questions]
1  Indium, In, is an element in Group III of the Periodic Table. What is the likely formula of indium chloride?


     A   In3Cl                         B  In3Cl2                    C  In2Cl3                      D  InCl3
2  Which statement about the Periodic Table is correct?

     A  Atoms of all elements in the same Group have the same total number of electrons.

     B  All Groups contain both metals and non-metals. 
     C  There are more metallic elements than non-metallic elements.

     D  In every Group, the melting points decrease with increasing proton number.

3  A bar chart for some elements is shown below.


        number

                        N     O     F     Ne   Na   Mg    

                                   element

   What could be the number on the vertical (y-axis)?

   A  The number of outer shell electrons in an atom of the element.

   B  The number of protons in an atom of the element .

   C  The Group number of the element.

   D  The total number of electrons shells in an atom of the element.

4  Which is a correct statement about changes from left to right across a period in the Periodic Table?

     A  The elements change from metals to non-metals .

     B  The number of neutrons in atoms of the elements decreases.

     C  The elements become better conductors of electricity.

     D  The number of protons in atoms of the elements decreases.

5  Which statement is correct about an element in Group IV?

    A  It must be a metal.

    B  It must be a non-metal.

    C  Its atoms must have four outer shell electrons.

    D  It must conduct electricity.

6  Radium (Ra) is in the same Group of the Periodic Table as magnesium.  

    What is the formula of radium ions?


    A   Ra+                       B  Ra2+                   C  Ra-                   D  Ra2-
7  Tellurium, Te, is in the same Group of the Periodic Table as sulphur.

    What is the formula of potassium telluride?

    A   K2Te                        

    B   KTeO4                 

    C   K2TeO4                

    D   K2TeO3
8  The ‘dot and cross’ structure of a compound containing element E and hydrogen is shown in the diagram below.

                                H               H                                           key:


                                                                                                     = electron of E
                                E               E
                                                                                                     = electron of hydrogen

                               H               H
    In which Group in the Periodic Table does element E belong?


    A  Group II               B  Group V             C  Group VI          D  Group VII

9  How many periods of the Periodic Table contain all the elements with proton numbers1 to18 ?


   A  2                       B  3                      C  4                     D  6

10  Rhenium (Re) is in the same Group as manganese. What is the formula of potassium rhenate(VII)?


    A  KReO4               B  K2ReO4               C  KReO3                 D  KReO7
Paper 2
[Structured and Free Response Questions]
Section A
[Structured Questions]
1  The table below shows the electronic structures of six elements A - F.

	element
	electronic structure

	A
	2, 2

	B
	2, 8

	C
	2, 8, 1

	D
	2, 8, 7

	E
	2, 8, 4

	F
	2, 8, 8, 2


(a)  Give the letters of two elements which are in the same Group.

        .........................A....................  and  .....................F............................................

(b)  Give the letters of two elements which are in the same Period.

       ...................A..............................  and  ...............B...............................................

(c)  Give the letter of

(i)  a noble gas.

B
(ii)  an element that reacts with water to produce a strongly alkaline solution.

C
(iii)  an element that forms a negative ion.

                                                                 D
[5]

2  Thallium (Tl) has proton number 81. Use the Periodic Table to help you answer the following questions about thallium.

(a)  (i) In which Group is thallium?


Group III
(ii)  How many outer shell electrons does an atom of thallium have?

3
(iii)What is the likely formula of a thallium ion?

    Tl3+
[3]

(b) Would you expect thallium to be a metal or a non-metal? Give one reason for your answer.


Metal. Elements with 1 to 3 outermost electrons generally are metals  
[2]

(c) Estimate the number of neutrons present in a typical thallium atom. Show how you decided your answer.

 [2]

3  Some properties of the first four Group VII elements are given in the table.

	element
	proton number
	Mr
	number of valency electrons
	melting point / oC
	boiling point / oC
	colour of vapour

	fluorine


	9
	19
	7
	-205
	-170
	Pale yellow

	chlorine
	17
	71
	7
	-101
	-35
	yellow-green

	bromine


	35
	160
	7
	-7
	+59
	red-brown

	iodine


	53
	254
	7
	+114
	+184
	violet


    Complete the table by adding estimated properties for fluorine. 


[4]

Section B
[Free Response Questions]
1  An element, X, forms an ionic oxide, X2+O2-.

    Predict, giving your reasons,

(a)  whether X is a metal or non-metal





[1]

Metal. Forms a positive ion.

(b)  in which Group of the Periodic Table element X is found


[1]

Group II. Charge is 2+

(c)  the likely formula of the ionic compound formed by X with a halogen Y. 
[1]

XY2      . X2+ combines with Y- .
2  Carbon and silicon are both elements in Group IV of the Periodic Table.

(a)  What feature of their electronic structures explains why they are both in Group IV?                                                              They have 4 electrons in their outermost shell.




[1]

(b)  Carbon forms the compound methane, CH4, and silicon forms the compound silane, SiH4.

(i)  Calculate the mass of silicon is contained in 12.8 kg of silane.

In 1 mole, 28g of silicon is contained in 32g of silane.
So 12.8kg or 12800g of silane contains 28000/32000 x 12800 = 11200g or 11.2 kg of Si.

(ii)  By comparison with the complete combustion of methane in oxygen, predict the chemical names or formulas of the products of the complete combustion of silane in oxygen.    







[4]

SO2 and H2O     (sulphur dioxide and steam)
(c)  Carbon forms the compound sodium carbonate, Na2CO3. Predict the formula of sodium silicate.             






[1]

Na2SiO3
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