Atoms, molecules and stoichiometry — 2022 June AS Chemistry 9701

1.

2.

3.

4.

June/2022/Paper_11/No.3

In separate experiments, 5.0 g samples of each of four s-block metals are added to an excess of

water. The gas evolved is collected and its volume measured under the same conditions of
temperature and pressure for each sample.

Which metal produces the largest volume of gas?

A calcium

B potassium
C rubidium
D strontium

June/2022/Paper_11/No.4

A student reacts 1mol of copper with concentrated nitric aci l@g uce 1mol of

copper(Il) nitrate, 2 mol of water and substance X. No other product is f

Substance X does not contain copper or hydrogen.

Qx
What could be substance X? d
A N, B N0 C NO & NO,

June/2022/Paper_11/No.7

‘Black powder’ is a mixture of potassium nitr. rbon and sulfur. The mixture reacts as shown.

4KNOs(s) + 7C(s) + S(s) —» 3C 3CO(g) + 2Na(g) + K;S(s) + KoCO4(s)
A sealed tube containing bl

as a volume of 10.0cm®. When all of the black powder
reacts, the reaction causes

re of 2 x 10°Pa and a temperature of 2500 K.

The volume of the K2C

S &
How many mélés’ef K
L 4

produced can be ignored.

htained in the sealed tube?

A 481x107 B #9563~ 107 cC 193x107° D 963x10"

June/2022/Paper_11/No.11

A student reacts 4 mol of ammonia with oxygen to produce an oxide of nitrogen and water only.
Each nitrogen atom increases its oxidation state by 5 in the reaction.

How many moles of oxygen gas react with 4 mol of ammonia in this reaction?

A  4mol B 5mol C 7mol D 10mol



5. June/2022/Paper_11/No.16

A 3.0g sample of Na;CO5 powder is stirred into 50 cm® of 1.0moldm™ HCL The volume of CO,
produced is 600 cm”.

Na,COs(s) + 2HCI(aq) — 2NaCl(aq) + COs(g) + H:0()
[M:: Na,COs, 106.0]

Which volume of CO; is produced if 1.0g of Na;COs powder is stirred into 50cm® of
1.0moldm™ HCI under the same conditions?

A 600cm’ B 452cm’ C 226cm’ D 200cm’®

6. June/2022/Paper_12/No.3
Which sample contains the most iodine?

A 1gofCalx B 1gofKI C 1gofNal D 1gof NH4l z

7. June/2022/Paper_12/No.4 ® é

When a small sample of hydrocarbon Q is completely com@ it produces 3.52g of
carbon dioxide and 1.44 g of water.

What could be the structure of hydrocarbon Q7 6:
A B @ D

8. June/2022/Paper_13/No.3

Analysis of the hormone gives the results shown.

Heating 0.500¢¢f

the iodine in tH ro
*

Complete combustion®of 0.500 g of thyroxine produces 232 cm?® of carbon dioxide and 7.72 cm? of
nitrogen, measured under room conditions.

h aqueous silver nitrate produces 0.604 g of silver iodide. All of
le is converted to silver iodide.

Which molecular formula of thyroxine agrees with these values?
A CiysHiiNO4Is M, =776.6

B CysH/NOsIg M, =1280.2

C  CyHsNOgl; M, =1002.6

D CszHiNOsls M, =1506.2



9.

10.

11.

June/2022/Paper_13/No.4
How many moles of oxygen, O;, are needed to burn 1mol of ethane if the products of the
reaction are water and carbon only?

A 15 B 3 c 35 D 5

June/2022/Paper_13/No.8
A student reacts 1mol of magnesium powder in a sealed 0.030m® container iiaf oxygen at a

pressure of 2.0 x 10°Pa and a temperature of 800 K. The magnesium reacts tely to form
MgO.

Which percentage of the oxygen will be used up? * b

A 50% B 10% C 42% D x

O
<
0’0
(2
@g and 11.4% oxygen by mass.

f 280.

June/2022/Paper_21/No.4(a)
Compound V is a liquid.

V contains 77.2% carbon, 11.

V has a relative molecul

a) Calculat
(a) acuaf‘ﬂ?;

ula of V. Show your working.

molecular formulaof V= ..o, [3]



12. June/2022/Paper_23/No.1(e, f)
(e) An isotope of copper has a relative isotopic mass of 65.

Complete Table 1.2 for an atom of copper-65.

Table 1.2
atomic nucleon number .
electronic arrangement
number number of neutrons

copper-65

(f) (i) The element copper has a relative atomic mass of 63.5.

Calculate how many atoms are present in 1.05g of copper. : 0

O
N
‘é

ato opper present = ...

(ii) Copper has a melting point of 108 a high electrical conductivity.

[3]



