Stoichiometry — 2023 June IGCSE Chemistry 0620

1. June/2023/Paper_0620/11/No.8
The diagram shows the result of dropping a purple crystal into water.

after
water — five hours
_— __—purmple
purple- solution
crystal

Which processes take place in this experiment?

chem!cal diffusing dissolving
reaction
A v v X 0
B v X X q
o X x v ® é
D X v v \

2. June/2023/Paper_0620/12/No.7

Sodium burns in oxygen to form sodium oxide. c @

What is the balanced equation for the reacti

A 4Na + 20 — 2Na;0

B 4Na + O, — 2Na,O 0Q

C 2Na; + O, —» 2Na;

D 2Na, + 20 —» 2N

.
L LV
A g
3. June/2023/Paper_0620 0.8
The compound magnesium nitrate has the formula Mg(NO-),.

What is the relative formula mass of magnesium nitrate?

A 86 B 134 C 148 D 172
4. June/2023/Paper_0620/21/No.8
Heating iron sulfide, FeS,, in air produces sulfur dioxide.
4FeS; + 110, — 2Fe,O5 + 8S0,

What is the maximum mass of sulfur dioxide produced from 120 kg of iron sulfide?

A 64kg B 128kg C 240kg D 512kg



5. June/2023/Paper_0620/22/No.7
Which sample contains the largest number of molecules?

A 16g of methane, CHs(g)

B 169 of oxygen, O,(g)

C 1649 of phosphorus, P4(s)

D 16dm’ of methane atr.t.p., CHa(g)

6. June/2023/Paper_0620/22/No.8
The concentration of a sample of dilute aqueous sodium hydroxide is found by titration.

The apparatus used is shown.

BERRAE

dilute agueous VS
hydrochloric acid, \
: o
d%ueous
hydroxide,
H(aq)
Which information is needed bQulate the concentration of the dilute aqueous
of

sodium hydroxide in mol/dm?

concentration molar mass volume of molar mass
of HCI ed of HCI NaOH used of NaOH
r
A o v v v
2

B X v X

C v v X

D X X v
key
v = needed

X = not needed



7. June/2023/Paper_0620/23/No.9
What is the formula of potassium oxide?

A PO B PO Cc KO D KO

8. June/2023/Paper_0620/31/No.3(d_e)
(d) Copper(Il) sulfate can be used to test for the presence of water.

CuSO,(s) + 5H,0() = CuS0,*5H,0(s)

anhydrous hydrated
copper(Il) sulfate copper(Il) sulfate

(i) State the meaning of the term hydrated.




9.

June/2023/Paper_0620/32/No.3(b_d)
(b) Table 3.1 shows the masses of ions, in mg, present in a 1000 cm?® sample of polluted water.

Table 3.1

formula mass of ion present
name of ion . in mg/1000cm? of
of ion
polluted water

ammonium NH,* 0.5
calcium Ca* 1.8
chloride Cr 2.0
copper(II) Cu? 0.3
hydrogencarbonate HCO,- 8.0
magnesium Mg? 1.6
NO,~

potassium K*

silicate Sio, > S.O
sodium Na” 52
sulfate SO,% 0.2

Answer these questions using informa(@ﬂ Table 3.1.

(i) Name the positive ion prese ighest concentration.

]

(ii) State the name O, ion.
- [1]

f magnesium ions present in 250 cm? of polluted water.



(c) Water is produced when blue copper(II) sulfate is heated.

CuSO,5H,0(s) = CuSO,s) + 5H,0()

blue copper(II) white copper(II)
sulfate sulfate

(i) Describe how white copper(Il) sulfate can be changed to blue copper(Il) sulfate.

....................................................................................................................................... [1]
(ii) Choose a word from the list which best describes white copper(Il) sulfate.
Draw a circle around your chosen answer.
anhydrous aqueous hydrated oXidised [1]
(d) Complete the symbol equation for the reaction of calcium with 6@
[2]




10. June/2023/Paper_ 0620/33/No.3( b _d)
(b) Table 3.1 shows the masses of ions, in mg, present in 1000 cm? of polluted water.

Table 3.1
_ formula mass of ion present
name of ion of ion in mg/1000cm? of
polluted water

ammonium NH," 1.2
calcium Ca” 2.2
chloride Cr 25
hydrogencarbonate HCO,- 13.0
magnesium Mg?*
nickel(II) Ni*
nitrate NO,~
potassium K*
silicate
sodium

Answer these questions using informat Table 3.1.

west concentration

(i) Name the positive ion pres@o .

. [1]
(ii) State the name n SO~
. 1]
L 2
(iii) Caﬂ.'uw th f calcium ions present in 250 cm? of polluted water.
®
[ F= S mg [1]



(c) Cobalt(Il) chloride can be used to test for the presence of water.

CoCl,(s) + 6H,0(l) = CoCL,+*6H,0(s)

blue cobalt(II) pink cobalt(II)
chloride chloride

(i) Describe how pink cobalt(II) chloride can be changed to blue cobalt(II) chloride.

(ii) Choose a word from the list which best describes pink cobali(II) chloride.

Draw a circle around your chosen answer.

anhydrous hydrated liquid reduced
(d) Iron reacts with steam to form Fe,O, and a gas which pops thE@ splint.
Complete the symbol equation for this reaction. ‘\

3
e&o
Q

4

*

o
%

[1]

[2]



11. June/2023/Paper_0620/41/No.4(d)

Oxygen is produced by the decomposition of aqueous hydrogen peroxide. Manganese(I'V) oxide,
MnQO,, is a catalyst for this reaction.

(d) The equation for the decomposition of aqueous hydrogen peroxide, H,O,(aq), is shown.
2H,0,(aq) — 2H,0(l) + O,(g)
50.0cm? of a 0.200 mol/dm? solution of H,0,(aq) is used.

Calculate the mass of O, that forms.
Use the following steps.

e Calculate the number of moles of H,O, used.

e Determine the number of moles of O, produced. \

0 .............................. mol
e Calculate the mass of O, produced. 0&




12. June/2023/Paper_0620/42/No.4(g)

(g) Inatitration, 25.0 cm?® of 0.0800 mol/dm® aqueous potassium hydroxide, KOH(aq), is neutralised
by 20.0 cm? of dilute sulfuric acid, H,SO,(aq).

2KOH(aq) + H,S0,(aq) — K,SO,(aq) + 2H,0(l)
Calculate the concentration of H,SO,, in g/dm? using the following steps.

e Calculate the number of moles of KOH used.

e Determine the number of moles of H,SO, which react with the KOH.

e Calculate the concentration of H,SO, in mol/dm?. ‘\

e Calculate the concentration of H, SCCQF




13. June/2023/Paper_0620/43/No.4(c, d)

(c) The equation for the reaction is shown.

Zn(s) + H,S0,(aq) — ZnSO,(aq) +

H.(9)

25.0cm? of 2.00 mol/dm?® H,S0,(aq) is added to excess zinc.

Calculate the volume of H, formed at room temperature and pressure (r.t.p.). The volume of

one mole of any gas is 24dm? at r.t.p.
Use the following steps.

e Calculate the number of moles of H,SO, used.

o Deduce the number of moles of H, produced.

L/

e Calculate the volume of H, formed at r.t.p. 0

o’é

(d) Hydrogen can also be produce

(i) Write a symbol reaction.

\ ..............................

.. mol

mol

...dm?

reaction of zinc with dilute hydrochloric acid.

3

2]

L2 A, .ol

[0 1= 11}V I =T | | U

10



14. March/2023/Paper_0620/12/No.8
Methane, CH,4, burns in air to form carbon dioxide and water.

What is the balanced equation for this reaction?
A CHyg) + Ox(g) — COx(g) + 2H,0(g)
B CHug) + 202(g) —» COs(g) + 2H,0(g)
C  CHa(g) + 202(g) — CO2(g) + H20(g)
D CHa(g) + 302(9) — CO2(g) + 2H20(g9)

15. March/2023/Paper_ 0620/12/No.9
Magnesium reacts with steam.

Mg + H,O - MgO + H; 0

When 2.43g of magnesium reacts with an excess of steam, th are 4.03g of
magnesium oxide and 0.20 g of hydrogen. @

What is produced when 7.29 g of magnesium reacts with an eXé%‘ eam?

A 1.34g of magnesium oxide and 0.07 g of hydrogen
4.03 g of magnesium oxide and 0.20 g of hydrogen

B
C 8.06g of magnesium oxide and 0.40g of h g@
D 12.09g of magnesium oxide and 0.60g of en

16. March/2023/Paper_ 0620/22/No.8 &Q

Methane, CHy4, burns in ai on dioxide and water.

What is the balanced e

A CHq(g) ;«.‘@‘(9)
CHa(g) + 20a(g)

this reaction?
) + 2H;0(g)
Oa(g) + 2H20(g)
CHa(g) + 20,(g) — CO2(g) + H20(g)

O 0O W

CHay(g) + 304(g) — COs(g) + 2H:0(g)

11



17. March/2023/Paper_ 0620/22/No.9

The equation for the thermal decomposition of sodium hydrogencarbonate is shown.
2NaHCO; — Na,CO; + H,O + CO;
The M, of sodium hydrogencarbonate, NaHCO., is 84.
The M, of sodium carbonate, Na,CO,, is 106.
In an experiment, 2.1 g of sodium hydrogencarbonate is heated but not all of it decomposes. All of
the carbon dioxide is collected and measured at room temperature and pressure. The total

volume of carbon dioxide produced is 0.21dm”.

The volume of 1 mole of a gas at room temperature and pressure is 24 dm”.

Which statement is correct?

A The mass of sodium carbonate produced is 0.93g. e
B The mass of sodium carbonate produced is 1.33g. @

C The percentage yield of carbon dioxide is 10%. ‘\6

D

The percentage yield of carbon dioxide is 35%. d

18. March/2023/Paper_ 0620/32/No.2(b)
(b) Table 2.1 shows the masses of some of thtC 0 cm? of the solution obtained by filtering

a sample of soil with distilled water.
@

name of ion fion | mMass of ionin 1000 cm?
of solution/mg

NH,” 250
Ca> 0.4
o Cr 0.5
Fe* 27.0
magnesium Mg?* 40
nitrate NO,- 230
phosphate PO, 15.5
potassium K* 290
sodium Na* 20
SO,* 6.0

Answer these questions using the information in Table 2.1.

(i) Name the negative ion that has the lowest concentration.

]

12



(ii) State the name of the SO,* ion.

(iii) Calculate the mass of phosphate ions in 200 cm? of the solution.

13



19. March/2023/Paper_ 0620/42/No.4(d, e)

(d) Hydrated copper(Il) sulfate is a coloured compound. It exists as hydrated crystals which
contain water molecules.

(i) State the term given to water molecules present in hydrated crystals.
- 1]
(i) State the colour of hydrated copper(Il) sulfate crystals.

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

(iii) Write the formula of hydrated copper(II) sulfate.

........................................................................................................ e 2]
<

(e) Copper(II) oxide is formed when copper(II) nitrate, Cu(NQO,),,
o
2Cu(NO,),(s) — 2CuO(s) + 4N02(g‘ g)

(i) State the class of oxide to which copper(Il) oxi ngs.
.................................................................... B S | |
(ii) State the meaning of the Roman n@ ) in the name copper(Il) oxide.

.................................................. @ 1]

(iii) 0.0200 moles of Cu(NO, ).

Calculate the m Q) moles of Cu(NO,),.

S 4
o4 ‘:’

Mass = .......cccceeeeeeeeeeeeeenenn. @ [2]

(iv) Calculate the total volume of gas, in dm® at rt.p., produced when 0.0200 moles of
Cu(NQ,), is heated.

volume = .....ocecvvveeveeceee dm? [2]
(v) Powdered aluminium reduces copper(Il) oxide.
Write the symbol equation for this reaction.

.21
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