Mark scheme –atomic structure ( past paper questions)
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The sentence aboutisotopes

» Isotopes are atoms that have the same number of protons [1 mark] but have a different number of neutrons [1mark]
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The box that contains only atoms
* B:Imark]

[Total: 1mark]

Atoms are single particles, but molecules are two or more atoms joined together
BoxBshows white and black atoms, not joined together

Ashows an atomin black and two molecules in black and an atomin white

C shows one atom inwhite and amolecule in white and two atoms nblack
Dshows three molecules inwhite
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)
i) The number of protons and the number of neutrons in one atom of the thallium-205 isotope:

* (Number of protons): 81; [1 mark]
* (Number of neutrons): 124; [1mark]

i)
Calculate the sum of mass numbers multiplied by percentage abundance:

* (203x30.8)+(205x69.2)
OR
20438.4: [1mark]
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Divide answer by 100:
 20438.4+100 OR204.384; 1 mark]

Give answer to one decimal place
 204.4;[Imark]

(203x0.308) +(205x 0.692) or 204.384 with or without working scores M1and M2
Correctanswer to 1d.p. with or without working scores 3 marks

[Total: 5 marks]

o The mass number of thallium-205 is 205
« The proton number remains the same for allisotopes and can be found on the Periodic Table
o Youare also told that thallium has an atomic number of 81 at the start of this question
o The steps are the same for the calculation of any relative atomic mass fromisotopic masses and abundances
o Make sure youfollow the steps
o Checkyouranswer at the end - it should be somewhere between the highest and lowest mass values
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a)

i) Table 1 completed with the missing informationis:

-1/minus 1; [1 mark]

one/1; [1mark]

zer0/0/no charge; [Imark]

ii) The name of the part of the atom containing protons and neutrons is the:

 Nucleus; [1mark]
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b)
i) The letter of the species that has six electrons iniits outer shell is:
* U:limark]
i) The mass number of Zis:
* 25;[1mark]
iii) The letter of the species that is a positive ionis:
o Willmark]
iv) The letters of the two species that are isotopes of the same element are:

oY
AND
Z:[1mark]
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c)The A, of element Yis:

(32%95.0) +(33%0.75) + (34 %

oA 100

T4, g
* A =32.0925;[1mark]
e A =321(told.p.): [1mark]

[Total: 3marks]

o Forthis question:
o Afinal answer of 32.0925 withno working scores 2 marks
o Afinal answer of 32.1with noworking scores all 3 marks
o If the calculation for the first markis incorrect, the second and third mark can still be scored by error carried forward
o The calculation of Ais basically amean (average) calculation using the data given to you
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a) Students1and 2 could combine theirideas to produce one possible correct conclusion with an appropriate justification because:

« Student1suggests three possible elements
AND
Student 2 talks about atoms; [1 mark]
 If the diagram represents an atom thenit can only be neon; [1mark]
« (Because)it contains 10 electrons
AND
Neon contains / has 10 electrons; [1 mark]
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b)To evaluate student 1's suggestions of fiuorine and sodium:

* Fluorineisincorrect

AND

Fluorine only has nine electrons OR fiuoride / the fluoride ion has 10 electrons; [1 mark]
* Sodium couldbe correct

AND

The sodiumion contains / has 10 electrons; [1 mark]
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c) Student 3 could be corrected by:

* Stating that the proton numberis 10; [1 mark]
« Thereis no charge shownin the diagram; [1mark]
« S0,10electrons mean10 protons

AND
(Because,) atoms are electronically neutral / have no overall charge: [1 mark]
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d)The additions that should be made to the diagram to show that itis Mg+ are:

* 12protons (in the nucleus); [1mark]
* 13neutrons (in the nucleus); [1mark]
A2+ charge (added to the diagram); [1mark]
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(@)

L Neutron

‘The only correct answer is C because the nucleus
‘contains protons and neutrons. Protons are
identified as the white dots.

Ais not correct because electrons occur in the
shells

B is not correct because a molecule is not a particle
found in the nucleus

D s not correct because the nucleus contains
protons and neutrons

®)

A Electron
‘The only correct answer is A because electrons have

arelative mass of 1/1836 compared to a proton or a
neutron

B is not correct because a neutron has a relative
mass of 1

Cin not correct because the nucleus contains 4
protons and 5 neutrons

D s not correct because a proton has a relative
mass of 1

©

(%]
‘The only correct answer is C because the mass
number is the sum of the protons and neutrons

A's not correct because the atomic number is 4
Bis not correct because 5 is the number of
neutrons

D is not correct because 13 is the total number of
prokoms, newlroms and electroms
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a

The only correct answer is A because the atomic
number is equal to the number of protons which is 4

B is not correct because 5 is the number of
neutrons

Cis not correct because 9 is the total number of
particles in the nucleus

D is not correct because 13 is the total number of
protons, neutrons and electrons

© 0

beryllium/Be

()

Tpositive) fon

"ALLOW ecf from the
element given in (e)(i)

ACCEPT any positive
beryllium ion (or other
ect ion)

REJECT any negative
on
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hucieus

®)

0]

i)

i)

(species X has) three more protons than electrons /
three fewer electrons than protons.

M1 same number of protons / both have 17 protons

M2 different number of neutrons / one has two.
neutrons more / one has 18 neutrons and the other
has 20 neutrons

'ALLOW (the atom which 1
formed species X has)
lost three electrons
IGNORE refs to Group 3

IGNORE all refs to 2
electrons

ALLOW “same atomic
number, different mass
number” for (1) mark

Total for question
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(@)

Electron

Proton

Neutron

Relative mass

0.0005

1

Relative charge

ALLOW

AlL 4 correct 2 marks
2.0r 3 correct 1 mark

®)

@

(i)

(i)

B(3)

As incorrect as 2 is not the atomic number of P
Cis incorrect as 4 is not the atomic number of P

Dis incorrect as 7 is the mass number of P

B(16)

Ais incorrect as 8 is the atomic number of U

C s incorrect as 18 is not the mass number of U
D is incorrect as 26 is not the mass number of U

s

ALLOW nitrogen/N/N,
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(i)

An explanation that links the following two points

M1 (Qand R have) same number of protons/ both have.
5 protons

M2 (but) different numbers of neutrons/ (Q has) 5
neutrons and (R has) 6 neutrons/R has an extra neutron
M120.6x10+79.4x 11 OR 1079.4

M220.6 x

+79.4x11 OR
100

M310.8

IGNORE same number
of electrons

IGNORE references to
atomic and mass
numbers

ALLOW ecf if
incorrect mass
numbers used

10.8 without working
scores 3

10.79/10.794 without
working scores 2

Useof 5and 6 =5.8
scores 2

Use of 15and 16 =
15.8 scores 2
Use of 5.and 5 =5.0
scores 1

Total 10
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a)The central part of the atomis:

o Thenucleus; [1mark]
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b)The positively charged particlesin an atom are:

 Protons: [Imark]
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) The diagram shows the atom s neutral because:

« Equalnumbers of protons and electrons: [ mark]
Accept equal numbers of positive and negative particles / charges
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d) The mass number is:

* 5:[1mark]
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e)The elementis:
o Lithium; [T mark]
[Total: 1mark]

* The elementsin the Periodic Table are in order of atomic number
* The number of protons is the same as the atomic number
e Lithium has an atomic number of 3
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The atomic number and mass number for the unknown elementis:

* (B)Atomic number= 5 Mass number=11; [ mark]




