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ATOMIC STRUCTURE – PRACTICE QUESTIONS
1. Copy and complete the following table.

Element or ion Atomic No. Electronic Configuration

Mg 12

Al 13

Si 14

S 16

Ar 18

P3 15

Cl  17

K+ 19

Mn2+ 25

2. How many electron pairs, with principal quantum number n = 3, can be accommodated in an atom?
A 6
B 9
C 14
D 18

3. What kind of orbital must an electron with the principal quantum number n = 2 occupy?
A a spherically-shaped orbital
B either an s or p orbital
C the orbital closest to the nucleus
D a dumb-bell-shaped orbital

4. Which one of the following equations relates to the first ionisation energy of bromine?
A ½ Br2(l)  +  e–  →  Br–(g)
B ½ Br2(g)  →  Br+(g)  +  e–

C Br(g)  →  Br+(g)  +  e–

D Br(g)  +  e–  →  Br–(g)

5. Atoms or  ions that  contain  the  same number  of  electrons are called  isoelectronic.  Those  that 
contain the same number of neutrons are called isotonic. Those that contain the same number of protons 
are called isotopic. The rest of this question is concerned with various properties of the following five ions.

−331
15V , −232

15W , −232
16 X , −Y31

15 , −Z35
17

(N.B. the symbols V, W, X, Y and Z are not the atomic symbols of the elements concerned.)

(a) Complete the following table:

Particles Number of p Number of n Number of e-

−331
15V

1
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−232
15W

−232
16 X

−Y31
15

−Z35
17

(b) Which of the above ions are 
(i) isoelectronic,
(ii) isotonic,
(iii) isotopic?

(c) Which of the above ions would be deflected the most when a beam is passed through an electric 
field?

(d) Which of the above ions would be deflected the least when a beam is passed through an electric 
field?

6(a) Define the terms “first ionisation energy” and “second ionisation energy”.
(b) Write  equations to  represent  the first  ionisation energy of  sodium and the  second ionisation  of 

sulphur. Which energy change will be greater and why?

7. The element X has the atomic number 31.
Its first four ionisation energies are 580, 2000, 3000, 6000 kJmol-1.

(a) Write down the electronic configuration of element X. 
(b) In which group does X belong to? 
(c) Explain why 

(i) The ionisation energies increase as electrons are removed.
(ii) The difference between the first and second ionisation energies is greater than that between 

the second and third ionisation energies.
(iii) The difference between the third and fourth ionisation energies is much larger than that 

between the other successive energies.

8. The graph below shows the 1st and 2nd IE of the elements nitrogen to calcium.

(a) Why is there a sudden drop in the first IE after neon and argon?
(b) Why is the 1st IE of P greater than that for S?
(c) Why is the 2nd IE of each element greater than the corresponding 1st IE?
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9. The first ionisation energies, in KJ mol-1, of Group II elements are given below:
Group II Group III

Be 900          B 799
Mg 736              Al 577
Ca 590 Ga 577

(a) Define, by means of an equation, what is meant by the first ionisation energy of an element.
(b) Explain why the first ionisation energies decrease in magnitude on descending Group II.
(c) Explain why the first ionisation energy of aluminium is less than that of magnesium
(d) Suggest why the first ionisation energies for aluminium and gallium are the same.
(e) Use the values of ionisation energies from the Data Booklet to explain why barium compounds are 

ionic but boron compounds are predominantly covalent.

10(a) (i) Give the symbols (showing the nucleon number and charges) of the following three particles.

Particle Protons Neutrons Electrons
P 6 8 6
Q 7 7 10
R 8 7 7

(ii) Use the Periodic Table to identify which are not the usual isotopes of the elements concerned.

(b) A plasma is a gaseous mixture in which the atoms have been completely stripped of their electrons, 
leaving bare nuclei. Because of possible use in controlled nuclear fusion reactions, plasma behaviour has 
been intensively studied. When passed between two plates carrying a certain electric charge,  1H and 4He 
nuclei are deflected as follows:

Giving reasons for your answers, suggest

(i) the polarity (+ or - ) of plate A
(ii) why 1H is deflected twice as much as 4He
(iii) the angles of deflection of 2H and 3He nuclei

11. The following table shows the first four I.E. (in kJ mol−1) of five elements A, B, C, D and E.

Element 1st I.E. 2nd  I.E. 3rd  I.E. 4th  I.E.
A 500 4600 6900 9500
B 740 1500 7700 10500
C 630 1600 3000 4800
D 900 1800 14800 21000
E 590 1800 2700 11600

(a) Which element is most likely to form an ion of +1 charge?   
(b) Which element requires the least amount of energy for X (g)  →  X2+ (g)?
(c) Which two elements belong to the same group? Identify the group.         
(d) Write down the valence shell configuration of element E and draw the shape of the orbitals where 

these valence electrons can be located.       
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