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The correct answer is B because:

s Allthree species(K*, CI” and Ar) have the same number of electrons
(18) and hence the same number of electron orbitals

» Therefore the size of each species is determined by the proton
number

* The specieswith the most protons will have the most positive nuclear
charge, therefore exerting the biggest “pull’ on the negatively
charged electrons

s K'has 19 protons, Arhas 18 and Cl" has 1/, so K* will have the smallest
radiiwhereas CI” will have the large

A.C&Dare theseoptionsdonotplacethe
incorrectas | speciesinthe correct orderof
decreasing radii

The correct answeris C because:

» Moving across the period the atomic numberincreasesby 1 foreach
element, hence the effective nuclear charge becomes greater

» Theelectrons are added but to the same energy level, hence the
increase in shielding is negligible

A B&Dare statements 2 and 3 are correct.

incorrect as Statement lisincorrect as the
electron shells are added moving
down a group, not across a period
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The carrect answeris C because:

e The electronic configuration of beryllium is 1s? 2s? and therefore the
firstionisation requires removing an electron from a full 2s subshell

e The electronic configuration of boron is 1s? 2s% 2p' and therefore the
first electron will be removed from the 2p subshell, whichis higherin
energy than 2s and is further away from the nucleus than the 2s
orbital

Ais
, the outer shell of boron is not full
incorrect as

Bis atomic radius decreases moving across
incorrect asthe table

Dis the atomic number of boronis one more
incorrect as than beryllium

4

The correct answeris C because:

e The electronic configuration of option Cindicates that the element is
neon

e Firstionisation energies generally increase moving across the
periodic table fromleft toright

e Neonisanoble gasand has a full outer shell which makes it very
stable and difficultto ionise

e More energyisrequired to remove an electron from a complete shell
than one with unpaired electrons or an incomplete shell

Ais its outer electronis located in 3s, which
incorrect as will be easiertoremove than an electron
from the second shell
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B&Dare these atoms have incomplete shells
incorrect as hence theirionisation energies are not as
high as an atom with a full outer shell

The carrect answeris D because:

» The firstionisation energy of an element is the energy required to
remove one mole of electrons from one mole of gaseous atoms to
produce one mole of gaseousions: X(g)? X (g) + e~

e Group 2 elements have the 3'° lowestionisation energy in their Period
because despite the overall increase in ionisation energy across a
Period, Group 3 elements have lower first ionisation energy than
group 2 elements because the electronin the p orbital is more
shielded and therefore the nuclear pull is reduced

» Therefore, the elementis either magnesium or calcium

* The atomic radius is the distance between the nucleus and the outer
electron orbital and increases down a group because an extra shellis
being added each time

o Therefore the 3’ smallest atomic radius in a Group would belong to
the 3" elementdown the Group, which in this case is calcium

The carrect answeris D because:

» Asyougodown a group (Na— K) the ionisation energy decreases

» This is due to the atomic radius increasing as there are more inner
shells resulting in a greater shielding effect

* Nuclear attraction for the outer electron decreases

» Resultingin Na(second element) having a higher firstionisation
energy thanK (first element)
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Ais Mg — Alis going across a period and the
incorrect ionisation energy value for Al is lower
as than Mg as the 13th electron in aluminium

is inthe 3p subshell whichis further from
the nucleus than the 3s subshell of
magnesium and will have extra shielding
from the 3s subshell

Bis N — Ois going across a period and the
incorrect ionisation energy value for O is lower
as than N as this marks the start of electron

pairing in the p orbitals, whereby
electronrepulsion causes a decreasein
ionisation energy

Ciz Ne — Nais the start of anew period and
incorrect the ionisation energy of Na willbe lower
as than Ne as there will be more electron

shells and shielding, resulting ina lower
ionisation energy forNa

The correct answeris A because:

e Thereis ageneralriseinfirstionisation energy asyou go across a
period because the nuclear charge increases and therefore the pull
onthe electrons increases

o When electrons are added to anew orbital (at the start of anew
period) the firstionisation energy drops

¢ Thisis because of:

o theincrease in shielding, (due to an extra orbital between the
electron and the nucleus)

o theincreased distance and therefore the reduced attraction to
the nucleus outweighs the pull from the extra proton

e The meansthe 4 consecutive elements are from Group 7 (A), Group 8
(B), Group 1(C), Group 2 (D)

e Foranelementtoform a covalent compound with hydrogen with the
formula HX, we know it needs to have 7 electrons in its outerring (so it

For more help visit our website www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

Ea]

Exam Papers Practice

can bond with hydrogen to get the extra 1 electron needed for a full
orbital) and therefore we know Ais a Group 7 element

8

The carrect answeris D because:

e Theorderinincreasing energy of subshellsiss <p <d <f

Ais the fourth energy shell has four subshells, s,p,d and f
incorrect which can hold 2,6,10 and 14 electrons, so the

as maximum number of electrons is 32

Bis : : :

ara— one orbital contains a pairof electrons; the d-subshell
e contains 5 orbitals and upto 10 electrons

Cis the location of yttrium showsitis the first elementin
incorrect the 4d sublevel
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The correct answeris Bbecause:

e Firstionisationenergy
o Decreasesinfirstionisation energy across a period are found
betweengroups2 and 3andgroups 5and 6
¢ Melting point
o Melting pointincreases from groups 2 to 3 as there are stronger
metallic bonds between the positive metal cations and
delocalised electrons as you go across the period
o The melting points between groups 5 and é inperiod 3 increase
as asulfurmolecule Sg has more electrons than a phosphorus
molecule Py, resulting in stronger vander Waals forcesand a
larger melting point
e |soelectronic arrangement
o The electron configuration of asulfurionis 1s22s22p¢3s23p*
whichisisoelectronic withargon
e Sulfurisinperiod 3inthe p block of the periodic table
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The correct answeris C because:

e Electron affinity and electronegativity follow the same trends

* Bothproperties are influenced by the effective nuclear charge

e The effective nuclear charge is the net positive charge experienced
by an electron; itisreduced by the presence of filled shells

e Thisis why electron affinity and electronegativity both decrease
down a group

Electron affinity is defined as the energy change when 1 mole of
electrons is added to 1 mole of atoms in the gaseous state. It canbe
thought of as the opposite process to firstionization energy and is
exothermic

M(g) +e- — M7(qg) AH = -ve

This is not to be confused with electronegativity which is the tendency of
atoms to attract a bonding pair of electrons in a covalent bond.
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