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	Energy needed to remove one mole of electrons from one mole of gaseous atoms

	

	[image: ]

	[image: ]

	

[bookmark: _GoBack]

	[image: ]

	[image: ]

	

	[image: ]

	[image: ]

	

	[image: ]

	[image: ]

	

	[image: ]

	[image: ]

	

	Explain why aluminium has a lower first ionisation energy than would be expected by the general trend
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image7.png
State why isotopes of an element have the same chemical properties.




image8.png
‘Same number of electrons (in outer shell or orbital)
Ignore electrons determine chemical properties.

‘Same electronic configuration / arrangement
Ignore protons unless wrong.




image9.png
Explain why the second ionisation energy of boron is higher than the first ionisation energy
of boron




image10.png
Electron being removed from a positive ion (therefore needs more energy) / electron
being removed is closer to the nucleus




image11.png
Define the term refative atomic mass.




image12.png
Average mass of an atom / isotope (compared to C-12) on a scale in which an atom
of C-12 has a mass of 12




image13.png
State the meaning of the term mass number of an isotope.




image14.png
(Total number of) protons and neutrons (in nucleus of atom)




image15.png
Predict the element in Period 3 that has the highest second ionisation energy.
Give a reason for your answer.




image16.png
Sodium / Na
Allow Na™

Electron (removed) from the 2™ shell / 2p (orbital)

M2 is dependent on M1
Allow electron from shell nearer the nucleus (so more atraction)




image17.png
By reference to the relevant part of the mass spectrometer, explain how the abundance of
an isotope in a sample of rubidium is determined.




image18.png
Detector
Merk independently
Allow detection (plate).

Current / digital pulses / electrical signal related to abundance
Not electrical charge.




image19.png
In terms of fundamental particles, state the difference between isotopes of an
element.




image20.png
Different number / amount of neutrons




image21.png
State and explain the general trend in first ionisation energies for the Period 3 elements.
‘aluminium to argon




image22.png
Increases
Iftrend wrong then CE = 0/3 for (b). If blank mark on.

Increasing nuclear charge / increasing no of protons
Ignore effective with regard to nuclear charge

‘Same or similar shielding / same no of shels / electron
(taken) from same (sub)shell / electron closer to the
nucleus / smaller atomic radius




image23.png
Explain why the value of the first ionisation energy of sulfur is less than the value of the
first ionisation energy of phosphorus.




image24.png
Paired electrons in (3)p orbital

Penalise wrong number
Ifpaired electrons repel allow 12

repel




image25.png
State the meaning of the term first ionisation energy.




image26.png
State and explain the trend in atomic radius of the Period 3 elements from sodium to
chlorine.




image27.png
Decreases;

Ifnot decreases CE =0
If blank, mark on

Increasing nuclear charge/ increasing number of protons;

Electrons in same shell or level/ same shielding/ similar shielding;




image28.png
Define the term atomic number.




image29.png
Number of protons in the nucleus




image30.png
Explain why atoms of an element may have different mass numbers.




image31.png
They may have different numbers of neutrons




image32.png
Explain why the value of the first ionisation energy of magnesium is higher than that
of sodium.




image33.png
Electron removed from a shell of lower energy or smaller
atom or e nearer

nucleus or & removed from 2p rather than from 3s
Less shielding

(Do not accept ‘e from inner shell)




image34.png
Define, in terms of the fundamental particles present, the meaning of the term
isotopes.




image35.png
Atoms with the same number of protons / proton number (1)
NOT same atomic number

with different numbers of neutrons (1)
NOT different mass number / fewer neutrons




image36.png
Explanation for aluminium (third) electron in (3)p sub-shell (1)
‘Sub-shell further away from nucleus OR of higher energy (1)
OR extra shielding from (3)s




image1.png
State and explain the trend in the first ionisation energies of the elements in Group 2
from magnesium to barium.




image2.png
Decrease
If answer to ‘trend’ is not ‘decrease’, then chemical error=0/3

Tons get bigger / more (energy) shells
Allow atoms instead of ions

Weaker attraction of ion to lost electron




image3.png
Describe how ions are formed in a time of fiight (TOF) mass spectrometer.




image4.png
(for electrospray ionisation)

A high voltage is applied to a sample in a polar solvent

the sample molecule, M, gains a proton forming MH*

OR
(for electron impact ionisation)

the sample is bombarded by high energy electrons

the sample molecule loses an electron forming M-




image5.png
Explain why itis necessary to ionise molecules when measuring their mass in a TOF mass
spectrometer.
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ons, not molecules, will interact with and be accelerated by an electric field

Only ions will create a current when hitting the detector




