
Topic 2 Bonding 
1. The mass of the atom is concentrated in the nucleus (protons and neutrons are about 

2000 times as heavy as electrons). 
 

2. The atomic number (the number of protons) determines which element an atom is. 
 

3. There are 9 protons, 10 neutrons and 9 electrons in an atom of Fluorine (its atomic weight 
is 19.00). Unless otherwised specified, an “atom” is electrically neutral. 
 

4. 237Pu is not a stable nucleus, it is too heavy. 
 

5. If you had equal numbers of 131I and 18F nuclides because the half life of 18F is shorter 
(~110 minutes vs ~8 days) it will decay faster, ie the half life is the time it takes for half the 
initial sample to have decayed. So after 2 hours (or indeed any length of time) there will 
be fewer 18F nuclides than 131I nuclides. 
 

6. The electrons orbit the nucleus. 
 

7. Atoms of a given atomic number that have different numbers of neutrons are isotopes.  
The atomic number of an element is the number of protons in an atom of the element.  A 
cation is a positively charged atom (ion), an anion is a negatively charged atom (ion). 
 

8. In O2– there are 10 electrons (and 8 protons). 
 

9. Sodium chloride exists as a solid as a collection of sodium cation and chloride anions.  
The attraction between the positively charged cations and the negatively charged anions 
is called an ionic bond. 
 

10. In the solid state the ions in sodium chloride are not free to move, so solid sodium 
chloride cannot conduct electricity. In the molten state, although they are still close to 
each other, the sodium cations and chloride anions have sufficient energy to move freely, 
letting the molten state conduct electricity. 
 

11. Ionic bonds are typically extremely strong (strength depends on the size of the charge 
and how far the positive and negative charges are apart). As a result ionic crystals are 
very stable. 
 

12. The ions in NaCl and MgO are a similar distance apart. The charges in MgO are larger 
than those in NaCl (+2/-2 vs +1/-1), so the ionic bonds in MgO are stronger than the ionic 
bonds in NaCl. As a result, MgO has a higher melting point. 
 

13. The OH bond in water involves electrons that are shared by the oxygen and the hydrogen 
atoms, so that each atom thinks it has a complete outer shell of electrons.  A bond 
involving shared electrons is called a covalent bond. 
 

14. Atoms form bonds to complete their outermost (valence) electron shells. 
 

15. In general, triple bonds are more stable than double bonds are more stable than single 
bonds, ie if two atoms “A” where bonded together to make an A2 molecule with an single, 
double or triple bond, it would take more energy to make A + A of the bond was a triple 
bond, compared to a double bond, compared to a single bond. 
 

16. Fluorine, F, has the highest electronegativity of any element (it pulls electrons toward 
itself better than an atom of any other element). In H2 the atoms on either side of the bond 
are the same, so the electrons are shared exactly equally and the bond is non-polar. Both 
HF and HCl contain polar bonds, F and Cl are more electronegative than H so the H in 
both molecules has a slightly positive charge. Because F is more electronegative than Cl, 
the H in HF has a larger positive charge than the H in HCl (and the F a larger negative 
charge than the Cl) so HF contains the most polar bond. (H2 has the least polar bond). 
 



17. In HF, the H has a slight positive charge and the F a slight negative charge 
 

18. Diamond has an extremely high melting point because it is a network solid: the (very 
strong) covalent bonds in diamond extend over the entire structure and must be broken if 
diamond is to melt. 
 

19. When water boils the gas consists of H2O molecules because the inter-molecular forces 
between water molecules are weak (and are broken on boiling) whereas the covalent 
bonds in the water molecule itself are very strong. 
 

20. Metals are shiny, malleable, ductile, conduct heat and electricity and form cations. 
 

21. The metal feels colder because it is better able to conduct heat away from your finger (the 
electrons can move to conduct heat just as they can move to conduct electricity). 
 

22. Magnesium is a metal with non-directional metallic bonds so it is malleable, it can deform 
easily. MgF2, however, is an ionic solid with very strong ionic bonds, it is extremely hard 
to deform (because the bonds are so strong) and rather than bend, the crystal will break 
(if a “layer” of the crystal is pushed far enough for the like charges to line up, they will 
repel each other and break the crystal – ionic solids are brittle!). 

 
 
 


