Stoichiometry — 2021 IGCSE 0620
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3.

4,

Nov/2021/Paper_11,12&13/No.9
The formula of sodium chlorate(V) is NaC1O,.

What is the relative formula mass of sodium chlorate(V), NaClO5?

A 520 B 745 C 106.5 D 2235

Nov/2021/Paper_21/No.6
The equation for the reaction of iron(I11) oxide with carbon monoxide is shown.

Fe,Os(s) + 3CO(g) — 2Fe(s) + 3C0O4(g)

What is the maximum mass of iron that can be made from 480 g of iron(II@ide?

A 56g B 112g C 168g D 36@
@

Nov/2021/Paper_22/No.9

The equation for the reaction of sodium with water is shod

2Na + 2H,O0 — 2N

What is the volume of hydrogen gas, measu ., produced when 18.4g of sodium reacts
with excess water?
A 96dm’ B 15.0dm’ 2dm D 30.0dm’

@Q

solution when 31.8 g of sodium carbonate, Na,COs3, is dissolved
cm?®?

Nov/2021/Paper_23/No.13
What is the concentratio
in water to make a soluti

A 0.075mol m‘;
B 0.30mol/dm
C 1.2mol/dm’
D 1.5mol/dm’



5. Nov/2021/Paper_31/No.2
The table shows the masses of some of the ions in 1000 cm?® of rainwater.

name of ion formula of ion mass of _ion in 1000cm?
of rainwater/mg

NH,* 0.08
calcium Ca* 0.13
chloride Cr 1.30
magnesium Mg* 0.08
nitrate NO,” 0.70
potassium K* 0.08
sodium Na* 0.80

SO,* 1.60 e
(a) Answer these questions using only the information in the t@l :b

(i) State which of the positive ions has the highest conc*}m.

(iii) Calculate the mass of magnesj in 400 cm? of rainwater.

Q’é

¢ MASS = .o, mg [1]
rYs
g
(b) Describe a test for chloride ions.
(=T TR SRPRR
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(2]



(c) Small amounts of carboxylic acids are also present in rainwater.
The structure of tartaric acid is shown.

H
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SH
(i) On the structure draw a circle around one alcohol functional group. [1]

(ii) Deduce the formula of tartaric acid to show the number of carbon, hydrogen and oxygen
atoms.

L/

........................................................................................................ @ SR | I
(d) Tartaric acid can be converted into compound A. b:a

The formula of compound A is C;H,O..

Complete the table to calculate the relative molecul

number

type of atom of atorms

carbon 3 3x12=36

hydrogen Q 1
oxygen 0 16

relative molecular mass = ..o,

*

[Total: 9]



6. Nov/2021/Paper_32/No.2
The table shows the masses of some of the ions in 1000 cm? of water taken from a lake.

name of ion formula of ion mass of ion in 1000cm?
of lake water/mg

calcium Ca* 0.41
chloride Cr 4.40
magnesium Mg** 0.39
NO,~ 0.03
potassium K* 0.30
silicate Si0* 0.02
Na* 2.90

sulfate SO~ 2.80 : G

(a) Answer these questions using only the information in the ta?l

(i) State which of the negative ions has the lowest conc@an.

(ii) Name the compound containing Na* and

(iii) Calculate the mass of chloride ':1@250 cm® of lake water.

P * MassS = ..., mg [1]
L 4
g
(b) Describe a test for sulfate ions.
B oo e e e e e e eeeeaeae e eeteeaeetaeennnnnnnnnnnnn
o] o= =T V= (o o = PSRUPPRRSSRPS
[2]



(c) Citric acid is also present in the lake water.
The structure of citric acid is shown.

(i) The formula of citric acid is C;H,0,.

Complete the table to calculate the relative mol ss of citric acid.
type of atom number @
of atoms ass
carbon 6 i S
hydrogen @ 1
oxygen 5

relative molecular mass = ...,

Ry 4 2]
MR
[Total: 8]



7. Nov/2021/Paper_33/No.2
The table shows the masses of some of the ions in 1000 cm?® of water from a river.

name of ion formula of ion | Mmassofionin 1000cm’®
of river water/mg
ammonium NH,* 10
Ca™ 16.5
chloride Cl- 70
iron(III) Fe®* 0.5
magnesium Mg?* 40
NO,” 0.5
potassium K* 35
silicate Sio, > 7.5 z
sodium Na* 6.0
sulfate SO,

(a) Answer these questions using only the information ir@

(i) State which positive ion has the lowest con@n.

........................................................................................................................ [1]
(ii) Name the compound containing%QNoa, ions.
............................................ Q 1]
(iii) Calculate the mass ons in 500 cm? of river water.
.,?,
MassS = ..o mg [1]
(b) Describe a test for iron(IIl) ions.
=) PRSPPI
(o] o=T=T V= 11 (o] o [ OSSPSR TP
[2]



(c) Compound A is found in river water.
The structure of compound A is shown.

(i)
(i)

(iii)

H
H | //O

N—C—C

On the structure draw a circle around the alcohol functional group. [1]

Deduce the formula of compound A to show the number of carbon, hydrogen, oxygen and
nitrogen atoms.

Q@ ....................... 1]
Another compound found in river water has the formulgC
§of this compound.

Complete the table to calculate the relative molecul

number
type of atom of atoms
carbon 4 4 x12 =48
hydrogen 1
oxygen 16

relative molecularmass = .......cocooviiiiviniin..

4
&

*

[Total: 9]




8. Nov/2021/Paper_41/No.2
This question is about copper and its compounds.

(a) Copper has two different naturally occurring atoms, **Cu and %Cu.

(i) State the term used for atoms of the same element with different nucleon numbers.

(ii) The atomic number of copper is 29.

Complete the table to show the number of protons, neutrons and electrons in the particles
of copper shown.

63Cu 65Cu2+

protons e
neutrons q
electrons s

[3]

(iii) Relative atomic mass is the average mass Y@ﬂlly occurring atoms of an element.

The percentage of the naturally occ s in a sample of copper is shown.

«Q

Deduce the relati ass of copper in this sample.

Give your ans decimal place.

&

"“

*

relative atomicmass = ... [2]



(b) Anhydrous copper(Il) sulfate is used to test for the presence of water. When this test is positive,
hydrated copper(Il) sulfate is formed.

(i) State the colour change seen during this test.

(ii) Complete the chemical equation to show the reaction that takes place.
CuSO, + ., = CuSOQO,5H,0 1]

(iii) State how hydrated copper(Il) sulfate can be turned back into anhydrous copper(Il) sulfate.

(iv) Describe a test for pure water.

(c) Aqueous copper(ll) sulfate contains Cu?*(aq) ions. *

(i) Describe what is seen when aqueous r(Il) sulfate is added to aqueous
sodium hydroxide, NaOH(aq).

(ii) Write the ionic equation for th @n between aqueous copper(Il) sulfate and aqueous
sodium hydroxide. 6

Include state sym OQQ




(d) When solid copper(Il) nitrate is heated copper(Il) oxide, nitrogen dioxide and oxygen are
formed.

2Cu(NO,), — 2CuO + 4NO, + O,

Calculate the volume of nitrogen dioxide formed at room temperature and pressure when 4.7 g
of Cu(NQ,), is heated.

Use the following steps:

e calculate the mass of one mole of Cu(NO,),

e calculate the number of moles of Cu(NO;), used

\ .............................. moles

L/
e determine the number of moles of nitrogen dioxi Sd

Y

e calculate the volume of nitrogen di ormed at room temperature and pressure.

[Total: 22]

10



9. Nov/2021/Paper_43/No.4

Carbon is an important element.

(a) Carbon exists as the isotopes '2C and "3C.

Complete the table.
isotope nun_1ber of protons num.ber of electrons number of neutrons
in one atom in one atom in one atom
1§C
1§C

[2]

(b) Name two forms of the element carbon which have giant cova @ures.
L/ i }
................................................................... and ... \ [1]
e.

(c) The Avogadro constant is the number of particles i
The numerical value of the Avogadro constantsi x 10%,

(i) Calculate the number of molecules @Jg of carbon dioxide, CO,.

Qer

f molecules in 6.00dm? of carbon dioxide gas at room temperature

............................... molecules [2]

(i) Calcufate th

and pressure.

............................... molecules [1]

[Total: 6]

11



