Atomic Orbitals, Electronic Configuration and Periodic Table Past Paper Questions

Multiple Choice
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Extended Answer
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‘Which of the following does mot have

pyramidal structure?
A BF,

B NH;

c oHS

D PH,




image7.png
The electronic configuration of a vanadium
atom in its ground state is

A I2sptnpia

B I2s2ptsaptst apt
R e
D 122"t s
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Which equation can be used to represent
the second ionisation energy of the diatomic
element, X

A X - XpM(@)+2e

B uX,(0) - X¥(0)+ 26

C X'@ - X'@+e

D X@ - X'+
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‘When electrons occupy degenerate orbitals,
they do so in such a way as to maximise the
number of parallel spins. This statement is

known as
A Hund's rule

B the aufbau principle

€ the Pauli exclusion principle

D Valence Shell Electron Pair Repulsion

(VSEPR) theory.
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‘Which of the following represents the
configuration of the highest energy electrons
in an atom of a Group 111 clement in the
ground state?

A e
B 3wy
c 4t
D a4’




image11.png
‘Which of the following molecules has the
areatest number of non-bonding electron pairs
(lone pairs)?

H

|
A H-C=0
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The following diagram  represents  a
square-planar structure.

—t=
=]
Where —mm and —== represent

bonding electron pairs

and @ represents a non-bonding electron pair
(lone pair).

Which of the following species could have the
structure shown above?

A SE,
B NH
C XeF,
D Al
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Which of the following states that electrons fill orbitals in order of increasing energy?

Hund's rule
The aufbau principle

The Pauli exclusion principle

The valence shell electron pair repulsion theory

o0 ® >
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x

In the periodic table outlined above, one area is marked X. Moving across area X, from one
element to the next, the extra electron usually occupies an orbital of type

o0 ® >

P
d
f.




image15.png
Which of the following molecules contains three atoms in a straight line?

BF;
CH,
H0
SF¢

o0 ® >
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All noble gases are characterised by the completion of the outermost orbital.
This orbital is

A ans-orbital
B ap-orbital
C ad-orbital
D ansor p-orbital.
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The electronic configuration of an atom of X, in its ground state, is 1s?25?2p¢3s?3p¢3d'4s%.
Xiis an atom of

A calcium
B scandium
C titanium
D vanadium.
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Which line in the table could represent the four quantum numbers of an outer electron in
an Mg?* ion?

n 1 m s

A 2 1 -2 %
B 2 0 0 %
c 2 1 -1 %
D 3 0 0 %
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A helium atom has two electrons in its ground state. One of the electrons can be described by
the four quantum numbers 1, 0, 0, +Y%.

What four quantum numbers describe the other electron?
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Using orbital box notation, write the electronic configuration for a phosphorus atom in
its ground state.




image21.png
Explain how your answer is consistent with Hund’s rule.
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v the electronic configuration of a carbon atom in orbital box notation.
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In the periodic table, period 2 is comprised of the elements fithium to neon.

The foliowing table shows two of the quantum numbers for al ten electrons
inaneon atom.

Electron | quantum number, n | ‘quantum number,

(@) Write the electronic configuration for neon in terms of s and p orbital.

(®) The angular momentum quantum number, [, s related to the shape of an
orbital.

Draw the shape of an orbital when [ has a value of 1.

(© The magnetic quantum number, m, is related to the orientation of an
orbitalin space.

State the values of m for the orbital which contains the tenth electron.

1
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Asimple model of an atom is shown.

This simplistic model can be useful to help explain bonding but it is also
misleading, as the structure of the atom and bonding are more complicated.

Using your knowledge of chemistry, discuss the strengths and weaknesses of
this simple model compared to the concepts of atomic structure and bonding
at Advanced Higher level.
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The quantum number which specifies the
shape of an orbital is the

A

B
c
D

principal quantum number
angular momentum quantum number
‘magnetic quantum number

Spin quantum number.
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Element number 104 in the Periodic Table is

A ans-block element
B ap-block element
€ ad-block element
D

an f-block element.
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Which of the following statements is
incorreet about clectronic configurations of
all first row transition metal atoms in their

ground states?

A The five 3d orbitals are degenerate.

B They all have at least one electron in the
45 orbital

€ Electrons begin to fill the 3d orbitals only
after the 4s orbital is full

D When transition metal atoms form ions,

the 4 electrons are lost first.
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“The Pauli Exclusion Principle states that

A
B

electrons fill degenerate orbitals singly
electrons fill orbitals in order of
inereasing energy

when degenerate orbitals are half filled
all their electrons have parallel spins

o two electrons in the one atom can

have the same set of four quantum
numbers.
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‘Which of the following has bond angles equal

10907
A SE,

B NH
c sicy

D BeF




