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Hunds rule - pairing of electrons in a orbtial happen only after filling individually in the dege
nearte (similiar energy) orbitals

Pauli's Exclusion Principle ; an orbital can have maximum 2 electrons
or
no orbital can have more than 2 electron with opposite spin

9 Which ion does not have the electronic configuration shown?

(Total for Question 9 = 1 mark)

\
10 What is the electronic configuration of the nitride ion, N*"?

O A 1s22¢°
[0 B 1s*2s’2p’

;C/V/s2 25’ 2p*
D 1s%2s*2p°

(Total for Question 10 = 1 mark)




1s™ 258" 2p°

O € 1s*2s’2p*
[0 D 1s*2s’2p°

(Total for Question 10 = 1 mark)

11 Which of these ions has the smallest ionic radius? ——> W/&A’%* A Adatdesn

3+ (3 D,
\,Z([}Al P and g

[ B Ga*
O Ch_Mg“ 12 ¢ & 1o g
0 D,\F' 4 P D 0 € —5 lasd  albkemthesn

(Total for Question 11 = 1 mark)
(Z

N

18 This question is about the structure of atoms.

(a) State what is meant by the term orbital.

3D Area around the nuclues where the chance to find electrons are
e 8 ' Voo e e Y e s a4l

(b) State the shape of an s orbital and the shape of a p orbital.

s ~%‘)M

P hoks /\QUJ,

(c) Describe what can be deduced about the electronic structure of sodium from its
successive ionisation energies.

i

W —
< A, N 8 2 W



Answer ALL the questions. Write your answers in the spaces provided.

18 This question is about the element sulfur.

(a) Complete the diagram to show the electronic configuration for a sulfur atom in
the ground state.
Include labels for each subshell.

A

Energy

N A
N ¢

N T IN

H

1s

(b) Write an equation for the first ionisation energy of sulfur.
Include state symbols.

‘E" .
S —s £ tle
CB} c,s)

6 A p-block element in Period 3 of the Periodic Table reacts to form an ionic compound.

———

What could be the electronic configuration of the ion formed by this element?
O _~A 15°2572p°3s> X— s —Glecde 2 .
/ Mg, Ao < =P
00 B 1s252p®3s3p.—o5
Lola

O € 15252p%3s3p°3d'% .9\ —°

[0 D 1s’25’2p®°3s’3p°3d'4s’4p°® X~ ngl
=4

(Total for Question 6 = 1 mark)



%/v\/b § \0_, \o\ o Q\A -

Key (13) (14) (15) (16) (17)
9.0 relative atomic mass 10.8 12.0 14.0 16.0 19.0

Be atomic symbol B ( & N 0 F
berylliy name boron carbon | nitrogen | oxygen | fluorine
4 11 atomic (proton) number 5 6 7 8 9
27.0 28.1 31.0 321 39.5

24.3 |

. N alsi| P | s | a
aluminium| silicon |phosphorus| sulfur chlorine
(3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 13 14 15 16
‘19%’1 45.0 47.9 | 50.9 52.0 | 54.9 55.8 | 58.9 58.7 | 63.5 65.4 e 6974 | 72.6_| 749 | 79.0
Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn ‘Ga Ge As Se

calcium |l Scandium | titanium | vanadium | chromium |manganese iron cobalt nickel copper zinc gallium |germanium| arsenic | selenium
20 i1l 21 22 23 24 25 26 27 28 29 30 31 32 33 34
87.6 88.9 91.2 92.9 95.9 [98] 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 127.6

Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te

rubidium | strontiumii| yttrium | zirconium | niobium |molybdenum| technetium | ruthenium| rhodium | palladium silver cadmium|l indium tin antimony | tellurium
37 38 39 40 11 42 43 44 45 46 47 48 49 50 52
132.9 137.3 |}11138.9 178.5 180.9 183.8 186.2 190.2 | 192.2 | 195.1 197.0 || 200.6 i 204.4 | 207.2 ¥ [209) [210]
Cs Ba La* Hf Ta w Re Ir Pt Au Hg Tl Pb Po At

caesium | barium Jllinthanum hafnium | tantalum | tungsten | rhenium iridium | platinum gold mercury fl thallium lead polonium | astatine
56 57 72 74 7 | 78 80 81 82 84 85
[226] [227] [261] [266] [268] [271]
Ra Ac* Rf Sg Mt Ds Elements with atomic numbers 112-116 have been reported
francium | radium liactinfum rutherfordum | dubnium |seaborgium| bohrium | hassium |meitnerium |damstadtiom but not fully authenticated

et il || 89 104 105 106 107 108 109 | 110

140

6 Which ion has the electronic configuration 1s*2s*2p°3s*3p° in its ground state?

0 A AP —>  lo*2 % 2.\3‘;

15
-\
\/E]/Bua > [Ney 3574 5

-+
[l D Na* s

—> ¢ Al
" (s 25" 2 2
\o K (Total for Question 6 = 1 mark)

3
[ C€ N —_— ‘5L25L L‘}*:‘

12 This question is about the chlorides of beryllium and calcium.

(a) Complete the electronic configurations of the atoms of beryllium and calcium
using the s, p, d notation.

Be 1 2 <&

2-

o
Ca 18 25§ Q.\OQBSL 3\3 LQSL

20 This question is about copper and its compounds.

(a) Complete the electronic configurations of Cu and Cu*.

( \0
Cu A 4.8 ad

Cu*[Ar]..2 A 4




8 What is the electronic configuration of a nitrogen atom?

oA | IR
" Sovwﬂfssﬂf“’" -
oo | M| | IR
o N IR
oo [t [t

(Total for Question 8 = 1 mark)

9 The element manganese has the atomic number Z = 25.

What are the numbers of s, p and d electrons in an atom of manganese?

s electrons p electrons = d electrons

LI A 6 12 7
VAN X

O ¢ 6 18 1

Ll D 8 17 0

8 Which is the equation for the second ionisation of element J?
O A Jg - J@ + 26 —> Q@ 2."“]’
\,Z]/B Fla) > P + e 27 T E-
O ¢ J‘(é) — Flg) + 260 —s
24 3+ -~ M .
0 D J#@g) —» J'9) + e _—»235 T. =

(Total for Question 8 = 1 mark)

9 Which is a reason why fluorine has a higher first ionisation energy than oxygen?
[J A afluorine atom has fewer unpaired electrons
B afluorine atom has fewer shells of electrons
[J € afluorine atom has more electrons
D

a fluorine atom has more protons
(Total for Question 9 = 1 mark)

10 Which is the electronic configuration of chromium?

3d 4s
M A maaaiIasal T 1T 1 [Iaqgl




10 Which is the electronic configuration of chromium?

0 A (A
0 B [A]

e Hete
0 D (A]

X
e W

(Total for Question 10 = 1 mark)

Use this space for any rough working. Anything you write in this space will gain no credit.

4 What is the electronic configuration of an oxygen atom in its ground state?

1s 2s 2p, 2p, 2p, 3s
™N ™N ™ ™N

NN [ D 1

™N ™N T

™ ™N ™

(Total for Question 4 = 1 mark)

Energy required to remove valance electron from an isolated gaseous atom

QS) — 7 au%) t\e T - T.Bvwee)
<+ 2 _ wi
‘\lw US) — > Na «\e 2 T\,E\w

= +2
Nao +\¢ Na e > T . Bwr=xO




o -
— - _—
04 \ —\ 4,0/
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\ S -
tsa Ax c;’? + le
C—~—" L/—f\)
o +3
Al — A4 +\e
C"S) (3)
A‘ = L) %I
\L

A ,._-9\$>L 2.62_ Qfé
S
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4th 1onisation enrgy of Aluminum will show big jump from 3rd to 4th Klonisation energy.
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down in a group:
2 Atomic number increases, number of
Ly | — 2, @ shells increases, becasue of this, nuclear
attraction on the valance electron dec
reases and atomic siza increases.




across the period, atomic number increases, but the number of shell is remains fixed.

also nulcear charge increases so the atomic size decreases.
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3 The first seven ionisation energies, in k) mol™, of an element are shown.

1010, 1900, 2910, 4960, 6270, 21300, 25400

L

In which group of the Periodic Table is this element located?

[J A Group3
[J B Group4

VZ]/C Group 5

[J D Group6

(Total for Question 3 = 1 mark)

8 Which is the equation for the second ionisation of element J?

O A Jg — g + 2¢ ¢ &>
B Jg - g +

B ¢C Jg - Fg +

O D J*g) — J*()

(Total for Question 8 = 1 mark)




14 This question is about barium and barium compounds.

(a) The graph shows the first eight ionisation energies of barium.

12000
10000

lonisation 8000

energy

/ kJmol™ .

4000
2000

0

Electron removed

(i) Write an equation, including state symbols, for the third ionisation energy
of barium.

+2 +3 __
P)Gu — s a + &

C 3) (@

(ii) State how the graph confirms that barium is in Group 2 in the Periodic Table.




1 The graph shows the first ionisation energies of some consecutive elements from
Periods 2 and 3 of the Periodic Table.

The letters used to label the elements are not their chemical symbols.

First
ionisation
energy

Y "LO"

Atomic number

=

R

(a) Which element has only one p orbital containing a pair of electrons?

- r
[J A elementU le™ 2g Lﬁ

\B/B element V /

0 € elementW

I D elementX D\/(,l i/\ ’

(b) Which element is the least reactive?

v:]/a element S
B element X

[0 € elementY

= G

[l D elementZ

(c) Which element has the greatest second ionisation energy?

0 A elementS

0 B elementT v

[J € elementX

W
MelementY RIS

(Total for Question 11 = 3 marks)

7 Which equation represents the first ionisation energy of iodine?
0 A LK - 2I'(g) + 2e
O B L@ — 2I'(g + 2e
0 € Lixd — I'(g) + e
D I(g — I'(g) + e

e

(Total for Question 7 = 1 mark)



23 This question is about the ionisation energies of the elements in Period 2 of the
Periodic Table.

(a) The first ionisation energies of the Period 2 elements are shown.

T 2500+

o]

£

2 2000 -

~

&

= 1500

C

(7]}

& 1000

s

15 500

i 0

Li Be B C N 0 F Ne
Element

(i) Give an equation that represents the first ionisation energy of lithium.
Include state symbols.

Ll‘ /)"‘——% L\i 4 6”

S ¥

(i) Explain why there is a general increase in the first ionisation energy across
the period.

v~ M&\Aﬂ— _

(iii) Explain why the first ionisation energy of oxygen is lower than that of nitrogen.

\
&le P«fw@m e

aved\ 4—\5'\\/

o 1Y make Oy L PSS

el Govepaned *‘Nwﬁg«ﬂ

(b) All the successive ionisation energies of nitrogen are shown in the table.

lonisation number 1 2 3 4 5 6 7

lonisation energy

- 1402 2856 4578 7475 9445 53267 @ 64360
/ kJmol

Explain the trend in the successive ionisation energies of nitrogen.




1. State the three factors that determine the magnitude of the first ionisation energy of an element.

2. Write equations to represent: _
(a) the first ionisation energy of sodium N Aty — N« < *\e
(b) the second ionisation energy of calcium a T‘T‘\ P o~
(c) the third ionisation energy of carbon. - 3 ub

() —2Ce
%raw a sketch graph for the logarithm to base 10 forthe successive ionfsation energies of phosphorus.

4. The table below shows the first four ionisation energies, in k] mol-', of five elements: A, B, C, D and E.

THIRD IONISATION | FOURTH IONISATION
ELEMENT ENERGY ENERGY

9544

21 007
‘ 7089
(a) Which two elements are in the same group of the Periodic Table? Explain your answer.
(b) Inwhich group of the Periodic Table is element C likely to occur? Explain your answergA
(c) Which element requires the least amount of energy to form a 2+ ion? Explain your answerw
5. The first four ionisation energies, in k] mol™, of calcium are 590, 1145, 4912 and 6474.

a) Explain why the second ionisation energy of calcium is larger than the first.

(
(b) Explain why the third ionisation energy is much larger than the second.

Cat™ G

\oo

& 60




