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Chapter 5
Structure of Atoms
Paper 1
[Multiple Choice Questions]
1  The diagram shows an atom of an element.


                                                                                          key

                                                   6n                                   n  =  neutron

                                                   5p                                   p  =  proton

                                                                                              =  electron

    Which symbol represents this information? 




A
           11                                    11                                           5                                               16

     A     B                     B     C                         C     Na                           D     Ne
               5                                      6                                          11                                               10


2  What do both an atom and an ion of the isotope of magnesium, Mg, contain?     B

     A   12 electrons
B   11 neutrons
C   23 protons

D  23 neutrons

3  Which one of the following ions contains the smallest number of electrons?              C
     A  Al3+                     B  F-                        C  Be2+                     D  N3-
4  An element Q has two isotopes, which can be represented as  239Q and 243Q.

    How does 243Q differ from 239Q?






D
    A  It has 4 more protons and 4 more electrons.

    B  It has 4 more protons, but no more electrons.

    C  It has 4 more neutrons and 4 more electrons.

    D  It has 4 more neutrons, but no more electrons.

5  An isotope of element Z has 17 protons and 18 neutrons in its nucleus. Which symbol is correct for the ion of Z?
D  (Z will gain 1 electron . Ions have 2,10, 18 etc electrons) 






             18                                               35                                              18                                                35
    A     Z+                            B     Z+                           C    Z-                            D     Z-
            17                                               17                                               17                                                17
6  An element E forms a positive ion with the electronic structure 2,8. What can be the proton number of E?        D  (+ve electron means lose electron to have 10 electrons)             

    A   8                           B   9                         C   10                     D   11

7  Which line lists the electronic structures of three metals?     (1,2 or 3 valence electrons)
    A      2                2, 7                    2, 8, 6

    B      2, 2            2, 8, 1                2, 8, 2

    C      2, 7            2, 8                    2, 8, 7

    D     2, 8, 1         2, 8, 7                2, 8, 8, 2

8 The atoms of element X have the electronic configuration 2,8,7. Which statement about element X is correct?

    A  It has 17 protons in the nucleus of its atom. (no.of proton=electron in neutral atom)
    B  It forms an ion with a charge of 1+.

    C  It is a metallic element.

    D  It does not form isotopes.

9  The table shows some information about two ions, P and Q.
	
	protons
	neutrons
	electrons

	P
	19
	20
	18

	Q
	21
	25
	18


   What are P and Q?                                                   (p>e  , different proton)
   A  positive ions of different elements

   B  positive ions of the same element

   C  negative ions of the same element

   D  negative ions of different elements

10  The table shows the numbers of protons, neutrons and electrons in four ions. Which set of numbers is correct?

	
	        ion
	                              number of

    protons                neutrons            electrons

	A


	
Be2+
	4
	6
	2

	(B)

	
Mg2+
	12
	10
	10

	C


	
N3-
	7
	7
	4

	
D


	
Na+
	11
	12
	12


Paper 2
[Structured and Free Response Questions]
Section A
[Structured Questions]
1  One of the isotopes of an element X has a proton number of 19 and a nucleon number of 41.

(a)  What is meant by the term proton number?

Number of protons in the nucleus of the atom.










[1]

                                                                41

(b)  Complete the table about the isotope   X.

                                                                    19
	number of protons


	19

	number of neutrons


	22

	number of electrons


	19

	electronic structure


	2,8,8,1

	charge on ion formed


	X+


 








[4]

(c) To which Group of the Periodic Table does element X belong?            

      ..I...........................................................................................................................

[1]

2  The diagram shows the outer shell electrons of an atom of element E.


(a)  To which Group of the Periodic Table does E belong?

     ....VII...........................................................................................................................

 








[1]

(b)  Element E forms an ion. Predict, with a reason, the formula of the ion formed by E, using E as the element symbol.

formula of ion:          E-
                         ......................................................................................................

reason:      E has 7 valence electrons. It will gain 1 electron to achieve a stable full outermost shell of 8 electrons. It will have a -1 charge as there are 1 more electron than proton.
[2]

3  Three isotopes of oxygen are oxygen-16, oxygen-17 and oxygen-18. The proportion of oxygen-17 and oxygen-18 in sapphire gemstones can be used to determine where in the world the sapphires come from.

(a)  What is meant by the term isotopes?

Atoms with the same number of protons but different number of neutrons.












[1]

(b)  Complete the table about atoms of oxygen-17 and oxygen-18.

	isotope
	symbol
	number of protons per atom
	number of electrons per atom
	number of neutrons per atom

	oxygen-17


	
O
	8
	8
	9

	oxygen-18


	18
       O

8
	8
	8
	10


[2]

(c)  Oxygen-16 forms the ion O2-.  How many protons and electrons are contained in this ion?

        number of protons:                                       number of electrons:

                                         .........8..................                                           ..............10.............

 









[1]

4  A code system using proton numbers, in place of symbols, has been developed for representing chemical formulas of elements and compounds. This system can more easily be used by computers. The following examples show how the code works.

	Name of substance
	formula of substance
	code for substance

	Nitrogen


	N2
	7(2)

	sodium chloride


	NaCl
	11, 17

	Ethane


	C2H6
	6(2), 1(6)


    Use this code system to complete the table below.

	Name of substance
	formula of substance
	code for substance

	Chlorine gas
	Cl2
	17(2)

	Potassium iodide
	KI
	19(53)

	Calcium carbonate
	CaCO3

	20, 6, 8(3)

	sulphur trioxide


	SO3
	16,8(3)

	Copper sulphate

	CuSO4
	29, 16, 8(4)


 









[10]

Section B [Free Respose Questions]
1  (a)  Define nucleon number? 






[1]


Total number of protons and neutrons in an atom.
(b)  How many electrons, protons and neutrons are present in one atom of the neon isotope             Ne? 
                                     10protons, 11neutrons, 10 electrons  

[3]

2  (a) Two isotopes of phosphorus are 31P and 33P. Explain what is meant by the term isotopes, referring to the two given isotopes of phosphorus. 
 

Isotopes are atoms with the same number of protons but different number of neutrons.


Both of these are phosphorus atoms with the same proton number. Their mass number are different as one has 16 neutrons while the other has 18 neutrons.

[3]

(b)  Selenium, Se, is in Group VI of the Periodic Table.

(i)  How many electrons are in the outer shell of an atom of selenium?       Six
(ii)  Predict, with an explanation, the formula of the ion formed by selenium in        compounds. 







[3]

Se2-  With 6 valence electrons, it needs to gain 2 electrons to achieve stability, becoming an ion. It will then have 2 more electrons than protons.   
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