Stoichiometry — 2022 Nov IGCSE Chemistry 0620

1. Nov/2022/Paper_11/No.8
Caffeine is a stimulant found in coffee.
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Which formula represents caffeine? 0
A C7HioN4O2 B CgHigN3O; C  CgHioN4O2 D Czﬁnb@
L
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carbon dioxide and water.

2. Nov/2022/Paper_11/No.9
The fuel ethane, C;Hg, burnsi

¢ + 70, = 4C0O, + 6H,0

Which statemgﬁig’bo thane is correct?

A When one molecul ane burns, one molecule of water is formed.

B The number of atoms at the end of the reaction is the same as at the start.
C During the reaction there is a decrease in the number of molecules.
D

The reaction is endothermic.



3. Nov/2022/Paper_12/No.8
Caffeine is a stimulant found in coffee.

caffeine

Which formula represents caffeine?

A CsHigN4O2 B CgHigN3O2 C  CsHigN4sO2 D C3H11N4OQ0

’ é
4. Nov/2022/Paper_12/No.9 \
What is the relative formula mass of ammonium sulfate, (NH%‘

A 63 B 114 c 118 &

5. Nov/2022/Paper_13,21,22,28/No.8
Caffeine is a stimulant found in coff%
Q /CHS

caffeine

Which formula represents caffeine?

A C7HoNsO; B CsHioN3O; C  CeHioNsO; D CeHiNsO;



6. Nov/2022/Paper_13/No.9

8.

Iron reacts with sulfuric acid to form iron(II) sulfate.
What is the equation for this reaction?

A Fe + H;SOs — FeSO; + 2H

B Fe + HySOs — FeSOs + Hy

C Fe + 2H,S0, —» FeSO; + 2H,O0 + SO,

D 2Fe + H,SOs — FesSO4 + H2

Nov/2022/Paper_21/No.9 0

4.55g of zinc is reacted with 50 cm” of 2.25mol/dm? dilute hydrochloric
L/

The equation for the reaction is shown. l\

Zn + 2HCI —» ZnCl; + H

Which volume of hydrogen gas, at room temperature an@re, is produced in the reaction?
A 1.35dm’ B 1.67dm° C 2.70drr® D 3.34dm’

o
o

’wmber of atoms equal to the Avogadro constant?

28 g of carbon monoxide, CO

Nov/2022/Paper§(2£2/No
Which sampl sn
%

A 149 of nitrogén, N
B 6g ofwater, H,O

C 4gof helium, He
D



9. Nov/2022/Paper_23/No.9
The equation for the reaction between hydrogen sulfide, H,S, and oxygen is shown.

2HS + 302 — 2802 + 2H0

Which mass of oxygen is required to react with 5.1 g of hydrogen sulfide?

A 24g B 48g c 72g D 144g

10. Nov/2022/Paper_23/No.26
12.4 g of copper(Il) carbonate is heated in a test-tube % is decomposed.

[M;: CuCOs, 124; CuO, 80]

What will be the final mass of the substance test-tube?

A 94g B 938g Qo.zg D 1069

&
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11. Nov/2022/Paper_31/No.2(a)

(a) The table compares the percentage by mass of the elements in the whole Earth and in the
Earth’s crust.

slement | B e Eartr | ' the Earthe crust
aluminium 1.20 8.20
calcium 1.10 3.60
iron 34.60 5.00
magnesium 12.70 2.00
oxygen 29.50 46.60
silicon 15.20 29.50
sodium 0.60 2.80
titanium 0.10
other elements
total 100.00

Answer these questions using only the informatio

(i) Deduce the percentage by mass of the ements in the whole Earth.
................................................................................................................................. 1]
(ii) State which element is prese whole Earth in the greatest percentage by mass.
.......................................................................................................................... 1]
(ifi) Give two major es in the composition of the whole Earth and the Earth’s crust.
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12. Nov/2022/Paper_32/No.2(a)

(a) The table compares the percentage by mass of the elements in the Earth’s crust and in the
Moon’s crust.

percentage by mass percentage by mass
element in the Earth's crust in the Moon’s crust

aluminium 8.20 7.50

calcium 3.60 7.50

iron 5.00 13.50

magnesium 2.00 5.50

oxygen 46.60 40.00

silicon 29.50 19.50

titanium 0.55 3.00

other elements 4.55
total 100.00 e,
Answer these questions using only the information i le.
(i) Deduce the percentage by mass of the othe, ts in the Moon’s crust.
.......................................................... ¥ eeeeeseeeeaeaeesseseeseeaaeanneeseesaaasanneneeseaeaannsens 1]
(if) State which element is present in EG‘Kh’s crust in the greatest percentage by mass.

............................................ SO SS SO PSPRPRTRTORRSUPRTRR | ||
(ili) Give two major diffe composition of the Earth’s crust and in the Moon’s crust.
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13. Nov/2022/Paper_33/No.2(a)
(a) The table compares the percentage by mass of the elements in the whole Earth and in the

oceans.
clement | P ol ot | i the sceans
calcium 1.1 0.1
chlorine less than 0.01 1.0
hydrogen less than 0.01 11.0
iron 34.6 0.0
magnesium 12.7 1.0
oxygen 295 85.0
silicon 16.2
sodium 0.6
other elements 6.3
total 100.00

Answer these questions using only the informati

(i) Deduce the percentage by mass of the lements in the oceans.

(i) State which non-metallic ele resent in the whole Earth in the greatest percentage
by mass.




14. Nov/2022/Paper_41/No.2(c)

(c) When potassium is added to water, it reacts vigorously and a coloured flame is seen.
The equation for the reaction is shown.

2K(s) + 2H,0(l) — 2KOH(aq) + H.(g)

(i) State the colour of the flame seen.

(i) The solution formed is potassium hydroxide, a strong alkali.

State the formula of the ion responsible for alkalinity in a solution.

(ifi) State the colour of litmus in a strong alkali. 0

(iv) Calculate the volume, in cm?, of hydrogen gas forme
to excess water at room temperature and pressure

Use the following steps. 0

e (Calculate the number of moles of p m added.

o
R .

er of moles of hydrogen gas formed.

.34 g of potassium is added

e Determine

L 2
o0
g
D e e e e eaneaas mol
e Calculate the volume of hydrogen gas formed.
volume = ... cm?
[3]



15. Nov/2022/Paper_41/No.4(e, f)

(e) Magnesium sulfate crystals have the formula, MgSO,*xH,0, where x is a whole number of

molecules of water.

The student heats the crystals to remove the molecules of water.
MgSO,*xH,O(s) — MgSO,(s) + xH,0O(g)

(i) Name the term given to crystals containing molecules of water.

(ii) The student heats a sample of MgSO,*xH,0 and finds it has lost 0.140 moles of H,O and

has 2.40g of MgSO, remaining.

Determine the value of x. Use the following steps.

e Calculate the M. of MgSO,. E Q

L/

N
o .

e Determine the number of moles of% , formed.

moles of MgSQO, formed =

e Determine 1heQ@i MgSO,xH,0.

(f) If the student uses dilute nitric acid instead of dilute sulfuric acid, the salt formed is

magnesium nitrate, Mg(NO,)..

Write the chemical equation for the reaction when solid magnesium nitrate is heated.



16. Nov/2022/Paper_42/No.2(c)

(c) Sodium reacts vigorously with water to form aqueous sodium hydroxide, NaOH, which is a
strong base.

(i) Explain in terms of proton transfer what is meant by a base.

....................................................................................................................................... 1]
(ii) State a pH number that indicates the presence of a strong alkali.

....................................................................................................................................... [1]
(ifi) State the colour of methyl orange in aqueous sodium hydroxide.

....................................................................................................................................... 1]

(iv) The equation for the reaction is shown.

2Na(s) + 2H,0() — 2NaOH(aq) + H,

Calculate the concentration of NaOH(aq) formed, i
added to 50.0cm? of distilled water. Assume th%

, when 0.345g of sodium is
change in volume.

Use the following steps.

¢ Calculate the number of moles of d.

0 .............................. mol
e Determine the@ les of NaOH formed.

S e mol
™ .5 centration of NaOH in mol/dm?.
*
concentration of NaOH = .......................... mol/dm?
e Determine the M, of NaOH and calculate the concentration of NaOH in g/dm®.
concentration of NaOH = .............ccooeeeiiee. g/dm?
[5]
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17. Nov/2022/Paper_42/No.4(e, f)

(e) Magnesium sulfate crystals have the formula, MgSO,*xH,0O, where x is a whole number of
molecules of water.

The student heats the crystals to remove the molecules of water.
MgSO,*xH,O(s) — MgSO,(s) + xH,O(g)

(i) Name the term given to crystals containing molecules of water.

(ii) The student heats a sample of MgSO,*xH,O and finds it has lost 0.140 moles of H,0 and
has 2.40g of MgSO, remaining.

Determine the value of x. Use the following steps.

e Calculate the M, of MgSO,. Qe

e Determine the Vﬁ@?hﬂgSOﬁfHﬂ.

moles of MgSO, formed = ...........................

(f) If the student uses dilute nitric acid instead of dilute sulfuric acid, the salt formed is
magnesium nitrate, Mg(NO,)..

Write the chemical equation for the reaction when solid magnesium nitrate is heated.

11



18. Nov/2022/Paper_43/No.4(c_e)
(c) Phosphorus oxychloride has the formula POCL,,.

Phosphorus oxychloride is the only product of the reaction between phosphorus(V) chloride,
PCI., and phosphorus(V) oxide, P,O,,.

Write a chemical equation for the reaction between phosphorus(V) chloride and

phosphorus(V) oxide.
.............................................................................................................................................. [2]
(d) Compound X has the following compaosition by mass.
H, 3.66%; P, 37.80%; O, 58.54%
Calculate the empirical formula of compound X. 0
calformula= ..o [2]
(e) Compound Y has the empirical formulac @ld a relative molecular mass of 98.
Deduce the molecular formula of co
molecular formula = ............................. [1]

&

*
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19. Nov/2022/Paper_43/No.5(c_e)
(c) Dilute sulfuric acid and aqueous potassium hydroxide are used to make aqueous
potassium sulfate.
H,SO, + 2KOH — K,S0O, + 2H,0

The method includes use of the following apparatus.

dilute sulfuric acid
/—

I.I.I.I.I.I.I.I.I.I.I.I.\I.I.I.I.I.II.I.I

Cl

L/
dl]‘? conical flask *\
25.0cm? of
potassium ide

(i) Calculate the volume of 0.0625 d@hte sulfuric acid, H,SO,, that completely
reacts with 25.0cm?® of 0.100 mol/dm* gotassium hydroxide, KOH, to produce aqueous

potassium sulfate. 0

Use the following steps.

e Calculate th a'noles of KOH in 25.0ecm? of 0.100mol/dm?® KOH.

29

e Deduce the number of moles of H,SO, that react with KOH.

13



e Calculate the volume of H,SO, required.

[3]

(ii) The experiment is repeated using the same volume and concentration of potassium
hydroxide and the same concentration of dilute sulfuric acid. In this second experiment,
the product is aqueous potassium hydrogensulfate, KHSO,.

H,S0, + KOH — KHSO, + H,0

Use your answer to (c)(i) and the equation to deduce thzo@f H,SO, required.

0\
ME = e cm? [1]
(d) Aqueous potassium hydrogensulfate, KH , contains the ions K*(aqg), H*(ag) and
S0,*(aq).
Describe the observations in the foll sts.
(i) Aflame test is carried oth us potassium hydregensulfate.
.............................. @ 1]
(i) Solid copper( ate is added to aqueous potassium hydrogensulfate.
..... -
res
....... .l o SUSSPSSESURRRRRRSSSRTPRURP 17 |

(iii) An acidic solution containing aqueous barium ions, Ba®*(aq), is added to agueous
potassium hydrogensulfate.

(e) Write the ionic equation for the reaction in (d)(iii).

Include state symbols.
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