Atoms, molecules and stoichiometry — 2021 AS

1. Nov/2021/Paper_11/No.1

The mass spectrum of a sample of neon is shown. The relative abundance of each peak is
written in brackets above it.
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What is the relative atomic mass, A.. of this sample of neon?
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2. Nov/2021/Paper_11/No.2
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2.0g of ammonium nitrate, N
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3. Nov/2021/Paper_11/No.3
Which of these elements hii the highe t fifth ionisafion Enerdy? = =
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4. Nov/2021/Paper 11/Nn 4 o
The 'ion X** hasthe same electronic configuration as fhe atom Kr.
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What is the electronic configuration of an atom of X?
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5. Nov/2021/Paper_11/No.12 Q

Which element requires the least number of moles of oxygen fo mplete combustion of

1mol of its atoms? 0, —fzm 0
aluminium ‘T
B magnesium

C phosphorus

@ sodium

6. Nov/2021/Paper_12/No.1

Compound X consists rban, 6.7% hydrogen and 53.3% oxygen by mass. " | o
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What is the g‘rﬂ?‘ca compound X7 Mass % C/lb 543“;
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7. Nov/2021/Paper_12/No.2
Which statement is correct?

A 1.0g of hydrogen gas contains 3.0 x 107 atoms. <~
B 4.0g of helium gas contains 1.2 » 10** atoms.

@ 16 g of methane gas contains 3.0 x 10% atoms..””
D 449 of carbon dioxide gas contains 6.0 x 102 atoms. X

8. Nov/2021/Paper_12/No.3

Technetium (Tc) is a second row transition element that does not occur naturally on Earth. One of
its isotopes has 56 neutrons. TG — IXlass aum X
H3

What is the nucleon number of this isotope?

Brioru gunv
A 43 B 56 @gg 112 E%_

9. Nov/2021/Paper_12/No.4

Which atoam has more unpaired electrons than paired ele orbltals of principal quantum
number 27 g
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10. Nov/2021/Paper_21/No.1(d)

(d) The compound As,S, is a common mineral.
When As,S, is heated strongly in air, it forms a mixture of products, as shown.
2A8,S,(s) + 90,(g) — As,O4s) + 6S0,(g)

(i) A sample containing 0.198g As,S,; is placed in 0.100 dm? of pure oxygen, an excess, in a
reaction chamber connected to a gas syringe at room temperature.

The reactants are heated until no further change is observed. The products are then
allowed to cool to room temperature.

Calculate the volume, in dm?, of gas present at the end of the experiment.

The molar volume of gas is 24 0dm*mol™" under these conditions. Assume that the
pressure is constant throughout the experiment.

Show your working.
=

. - : &
Nles Cpt ASaSs "9-—\—(1%—’ o M \
G

Mdes 0} Sop R —rzoSX0 &:

{, cosedBm ut®
G x 805 X0 2% X110

-3
IX\o~ X QW

volume of gas remaining = O'O(57q ..... dm?®
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(ii) State the environmental consequences of releasing SO,(g) into the atmosphere.

(lif) SO,(g) can be removed from the air by reacting it with NaOH(aq).

Construct an equation for the reaction of SO,(g) with NaOH(aq). Include state symbols.
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11. March/2021/Paper_12/No.1

The table shows the numbers of protons, neutrons and electrons in four different particles, W, X,

Y, and Z.
- lce ‘-bp& L\o«e the
number of | number of | number of Same numlxr_ c"\
protons neutrons electrons pctons oo & ‘ 1o en)
W 32 40 32 Numbel @ Aew veay
X 32 40 34 - Mnm._*; Cwe  ney ol
Y 32 42 32 -k 15 an voa
Z 34 40 34

Which pair represents the atoms of two isotopes of the same element?

@ Wand Y B WandZ C XandY D XandZ
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12. March/2021/Paper_12/No.2

Where in the Periodic Table is the element that has an ron shell arrangement of
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13. March/2021/Paper_12/No.3

Substance Q is a hydrocarbon. When 1.00g of Q is completely burned, 3. 22g of carbon dioxide

is produced.

What could be the i&eﬁntity of Q7
@ cyclohexene 272
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14. March/2021/Paper_12/No.4

Originally, chemists thought i
4.8g of indium combined
was known to be 16.

Which value fo;?e -
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15. March/2021/Paper 12/No.6
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A solution contains 0.25 g of sulfur dioxide in 1.00dm® of water, ‘ M — 00039
~213150 =Q* 1/56*,'“"”
Which volume of sulfur dioxide, measured at 50°C and a pressure of 1 » 105F’a must bé added
to 1.00 dm® of water to produce this solution? Pv=-nat
Yy = Nl
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16. March/2021/Paper_12/No.13 Q\b !
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statement reason
A The first ionisation energy of phééphor electron is lost from a
is greater than that of magnesiu 3p orbital in both cases
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17. March/2021/Paper_12/No.35
The responses A to D should be selected on the basis of

A B c (D
1, 2and3 1and 2 2and 3 1 only
are only are only are is
correct correct correct correct

A sample containing ¥mol of Al;Clgis dissolved in water to give solution W.

In order to precipitate all of the aluminium as its hydroxide, ymol of sodium hydroxide are
required. A\ach{— wo —&% M + &8 =1 depactoncies ko P &M Ha(,\,_.)\) bt

More of the alkali is added to re-dissolve the precipitate, giving solution Z. cado’

+CNacH cu\
Which statements are correct? MS QNQ g ( T‘@

D 1 theinitial pH of solution W is below 7 \/ ‘ ve ' ~<
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3 Z contains xmol of aluminium = ‘\

18. June/2021/Paper_11/No.1
\Which contains the largest number of hydrogdh at
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20. June/2021/Paper_11/No.6

What is the minimum mass of oxygen required to ensure the complete combustion of 12dm® of
propane measured under room conditions?
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21. June/2021/Paper_11/No.7 Q
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Why is the first ionisation energy of oxygen less than th en? £ xrqen b, &
A The nitrogen atom has its outer electron in a dj subshell. (MJQ} pane b
3 : — ey
B The nuclear charge on the oxygen atom i greal®f than that on the nitrogen atontClec e ”; kot
gre Chbl

e p orbital that repel one another.

(E) The oxygen atom has a pair of electro?

D There is more shielding in an oxy@

dro constant is correct?

22. June/2021/Paper_12/No.
Which statem

A Itisthe madi® on
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23. June/2021/Paper_12/No.2
Which equation represents the first ionisation energy of iodine?
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24. June/2021/Paper_12/No.31
In which ions are the n‘gmber of electrons equal to the number of neutrons? |
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Compound X is an organic compound that 6@0.6% carbon, 3.8% hydrogen, 20.4%

oxygen and 45.2% chlarine by mass. 20, ¢ 3.5 201 453
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25. June/2021/Paper_13/No.1
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What is the empirical formula of X? bec 3 25 E3
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A sample of propane, C. a mass of 961q is completely combusted in an excess of =—
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26. June/2021/Paper_13/N0.2
A sample of propane, C;Hs, with a mass of 9.61g is completely combusted in an excess of =——
oxygen under roam conditions. C,5H? 0, —x3C0, \Tu LG [M‘{\H ¢y Oy = Ex0 224
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27. June/2021/Paper_13/No.3

Which atom has the same number of electrons as an ammonium mn'?

f Mg B Na (© Ne D O
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28. June/2021/Paper_13/No.9

Copper dissolves in dilute nitric acid producing a blue solution of Cu(NQOs),, water and
nitrogen(Il) oxide as the only products.
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How many moles of acid react with three moles o"f copper in the balanced equati Me ¥
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29. June/2021/Paper_13/No.31

Which statements about first ionisaj gies are correct?
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30. June/2021/Paper_13/No.34

b
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Element X is a solid under room conditions. It occurs as a contaminant of fossil fuels.
= g Su Hvﬁ’
Its oxide, Y, is formed when fossil fuels are burned. o
In the atmosphere, Y can be further oxidised to Z. S = S '1& < P AP Lf

Which statements about X, Y and Z are correct?

1 Atoms of X have paired p electrons. LV ae o d-
2 The atmospheric oxidation of Y to Z is a catalysed reaction. = =<, Yo 5S¢ 3 'S Codaalyses
3  With water, Z forms a strong acid. \K\ ":JT Yan o& wm (Y Q-x\\rgy
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31. June/2021/Paper_21/No.1
Ethanedioic acid, HO,CCO,H, has a relative molecular mass of 90.0.

(a) (i) Explain what is meant by the term relative molecular mass.

....N‘..C{.sft..,.a.} ......... ¢.....malecle (. wvtlcw,) ........... Com. pactd......... o
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(ii) State the empirical formula of ethanedioic acid.

........................ Gl i, 1]

(iii) Calculate how many atoms of carbon are present in 0.18 g of ethanedioic acid, HO,CCO,H.

Show your working. Go o Cobon o &t
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rbon present = .22 AN G [3]
(b) Solid ethanedioic acid reacts with

%us calcium ions to make a precipitate of
calcium ethanedioate, CaC,0,. Q

calcium oxide, carbon dioxide and carbon monoxide.

CaC,0, breaks down when

(i) Construct an equ present the reaction of CaC,0, when heated. Include state

symbols.
e N\ Cao. > Co, + Co 2]
““ . AT A U
(ii) Identify the ty eaction which occurs when CaC,0, is heated.
.............. e .c‘c,.a.n.pg;.t:;_\-s' U P PR URUPPPPRRPPUP i ||

{iii) Identify another compound containing calcium ions which will also produce carbon dioxide
and calcium oxide when it is heated.

s W PP O PP TP TRPPRO [1]
[Total: 10]
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32. June/2021/Paper_23/No.1 (e)

(e) The concentration of NaClQ in bleach S is xgdm™.

NaC!O reacts with H,O,(aq) as shown.

H,0.(aq) + NaCiO(aq) — H,O(l) + NaCl(aq) + O.(g)

A 5.00cm® sample of § completely reacts with H,0,(aqg). The volume of Q,(g) produced is

24.0cm?® under room conditions.
‘__d—-_—-

Assume that only the NaClO in 8 reacts with H,0,(aq).

Calculate x. Show your working.
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