Group 17 — 2021 AS

1.

Nov/2021/Paper_11/No.14
In which list are all three compounds soluble in water?

A barium chloride, calcium carbonate, magnesium hydroxide
B barium hydroxide, calcium hydroxide, strontium carbonate
C barium chloride, barium hydroxide, magnesium sulfate
D

barium sulfate, calcium sulfate, magnesium hydroxide

Nov/2021/Paper_11/No.16

In a series of nine experiments, to test the reactivity of the halogens, an aqueous solution of each
halogen is added to an equal volume of an aqueous solution containing halide ions, as shown in
the table.

halogen halide solution
solution sodium chloride (aq) | sodium bromide (aq)
chlorine (aq) experiment 1 experiment 2 .
bromine (aq) experiment 4 experiment experiment 6
iodine (aq) experiment 7 experimen experiment 9
The nine resulting mixtures are then shaken separate equal volume of hexane. The nine

tubes are left to stand so that the aqueous and o ents separate into layers.
der’?

How many test-tubes contain a purple upper he

A 1 B 2 Q D 5
Nov/2021/Paper_12/No.15 @
chem

Redox reactions are comm istry of Group 17 elements.

Which statement is corre

A  Brions wi du
wil

C1> will oxidide Br— | ut not I” ions.

F, is the weakest oxidising agent out of F,, Cl5, Bry and I,.

o O W

I" ions are the weakest reducing agentout of F~, CI", Brrand I".



4. Nov/2021/Paper_12/No.18
Oxides of nitrogen are present in the environment due to natural and man-macde sources.

Which row is correct?

natural source of nitrogen oxides man-made source of nitrogen oxides
A | electrical discharges in the atmosphere internal combustion engines
B electrical discharges in the atmosphere as a by-product of the Haber process
c decomposition of dead plants in rivers internal combustion engines
D decomposition of dead plants in rivers as a by-product of the Haber process

5. Nov/2021/Paper_13/No.16

In a series of nine experiments, to test the reactivity of the halogens, an aqueous solution of each
halogen is added to an equal volume of an aqueous solution containing halide@as shown in

the table.

halogen
solution

halide solution

sodium chloride (aq)

iodide (aq)

sodium bromide (aq) . =,

chlorine (aq)
bromine (aq)

iodine (aq)

experiment 1
experiment 4

experiment 7

experiment experiment 3

experimen experiment 6

experiment 9

The nine resulting mixtures are then shaken se
tubes are left to stand so that the aqueous an

How many test-tubes contain a purple up

B 2

A 1

ith an equal volume of hexane. The nine
solvents separate into layers.

ne layer?



6. March/2021/Paper_12/No.16

Chlorine gas is reacted with aqueous sodium hydroxide. The oxidation number of chlorine
changes from 0 to —1 and also from 0 to +1.

Under which conditions does this reaction occur and what is the colour of the solid silver salt with
chlorine in the oxidation state =17

reaction conditions colour of silver salt
A cold, dilute alkali white
B cold, dilute alkali yellow
C hot, concentrated alkali white
D hot, concentrated alkali yellow

7. March/2021/Paper_12/No.17

When concentrated sulfuric acid reacts with sodium iodide the products in L@ulfur, iodine,
hydrogen sulfide and sulfur dioxide.

Which statement is correct? VY \b

A Hydrogen sulfide is the product of a reduction reaction.

B lodide ions are stronger oxidising agents than sulfate ions:
C Sulfur atoms from the sulfuric acid are both oxidise uced.
D Sulfur atoms from the sulfuric acid are oxidise sulfur dioxide.

Q”Qa




8.

March/2021/Paper_22/No.2
Chlorine, Cl,, is a reactive yellow-green gas. It is a strong oxidising agent.

(a) State how Cl, is used in water purification.

.............................................................................................................................................. [11
(b) Chlorine has the highest first ionisation energy of the Period 3 elements Na to CL

(i) Construct an equation for the first ionisation energy of chlorine.

Include state symbols.

....................................................................................................................................... [11
(if) Explain the general increase in the first ionisation energies of the Per:;' Gements.

‘ é
.................................................. [2]




(c) The halide ions, X~ (where X = CI, Br, I), show clear trends in their physical and chemical
properties.

(i) State and explain the relative thermal stabilities of the hydrogen halides, HX.

The halide ions react easily with concentrated H,SO,.

The main sulfur-containing product of each reaction is shown in the table.

halide ion CIl- Br- I-

main sulfur-containing product of
reaction with concentrated H,SO,

HSO, S0,

oxidation number of sulfur

(ii) Complete the table to show the oxidation number of ach of the sulfur-containing
products. [1]

(ifif)y Explain why different sulfur-containing produ roduced when each of these halide
ions reacts with concentrated H,SO,,.

___________________________________________ @Q S —

(d) ClL, reacts with aqueou oxide in a disproportionation reaction.

(i) State whatis me roportionation.



(e) Aluminium reacts with chlorine to form aluminium chloride.

U]

Aluminium chloride can exist as the gaseous molecule Al,Cl (g). This molecule contains
coordinate bonds.

(i) Draw a diagram that clearly shows all the types of bond present in A1,Cl,(g).

[2]

0.020 mol of element Z reacts with exces rm 0.020 mol of a liquid chloride.

The liquid chloride has formula ZCIQ nis an integer.
ZC1, reacts vigorously with ‘ temperature to give an acidic solution and a white

solid.

When excess AgNO ed to the solution, 11.54 g of AgCl(s) forms.

ing and structure shown by ZC1,.

(ii) Calculate the value of nin 2C1,.



(g) Dichloromethane, CH,CIL,, is widely used as an organic solvent.

CH,CI, can be prepared by reacting CH,Cl and CI, at room temperature.

The reaction proceeds via several steps, as shown.

(i)

(iii)

(iv)

v)

(vi)

initiation
Cil, = 2CI*
ropagation 1
Cl* + CH,C1 —oP23FPN | 1ic7 + *CH,CI
propagation 2
Cl, + *CH.CI = products
final step

CI* + *CH,CI = CH,CL,
Give the name of the mechanism of this reaction. 0
.................................................................................................................... 1]
State the essential condition required for the initiation step fo
................................................................................................................................. 1]
Give the electronic configuration of Ci°.
LSS TUUSUURSUUURIUURRUUSIS,. . /SNSRI 1]
Identify the products of the step labell
............................................................................................................................. 1]
Name the type of reaction sh
................................................................................................................... 1]
Suggest the ide 16ther organic molecule that is a product of the reaction of CH,CI
and Cl, under iti

o
........... ." U PSPESRERUSSUPRI | | |
[Total: 23]



9.

10.

11.

12.

13.

June/2021/Paper_11/No.17
The volatility of the Group 17 elements, chlorine, bromine and iodine, decreases down the group.

What is responsible for this trend?

A bond length in the halogen molecule

B bond strength in the halogen molecule
C electronegativity of the halogen atom

D number of electrons in the halogen atom

June/2021/Paper_12/No.12
A sample of SiCl, is added to cold water.

Which statement describes the mixture formed at the end of the reaction?

A acidic solution with no precipitate

B acidic solution with white precipitate @
C neutral solution with no precipitate N é
D

neutral solution with white precipitate o

June/2021/Paper_12/No.16

Which row gives mixtures that both result in the oxidatio alide ion?
mixture 1 re 2
A AgNOs(aq) and NaCl(aqg) conce »,S04(aq) and HI(aq)
B Bro(aq) and NaCl(aq) co ed H,SOy4(aq) and HCI(aq)
c Cly(aq) and NaBr(aq) BrCHs(l) + NaOH (ethanolic)
D

Brz(aq) and Nal( ncentrated H,SO4(aq) and NaBr(s)

June/2021/Paper_12/
Chlorine gas is wigel
o S

t contaminated water.

When chlorine i; adde ater, which chemical species present is responsible for killing
bacteria?
A CIOy B CrI” C HCI D CIO”

June/2021/Paper_13/No.15
When descending Group 17 from chlorine to iodine, which statement is correct?

A The hydrides become less thermally stable as they become weaker reducing agents.

B The hydrides become more thermally stable as the reactivity of the elements decreases.
C The volatility of the elements decreases as the van der Waals’ forces increase.
D

The volatility of the elements increases as the size of the molecules increases.



14. June/2021/Paper_13/No.16

A powder is known to be either a single sodium halide or a mixture of two sodium halides.
A sample of the powder was dissolved in water.

Aqueous silver nitrate was added, and a pale yellow precipitate was formed. When concentrated
aqueous ammonia was then added, this precipitate partly dissolved leaving a darker yellow
precipitate.

What could the powder be?

A sodium bromide only

B sodium iodide only

C a mixture of sodium chloride and sodium bromide
D

a mixture of sodium chloride and sodium iodide

Cl

o
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15. June/2021/Paper_23/No.1
The elements in Group 17 are known as the halogens.

(a) Between the molecules of Group 17 elements van der Waals' forces exist.

(i) State the trend in the relative strength of van der Waals’ forces down Group 17.

(ii) State the physical state of each of the halogens under room conditions.
chlorine

bromine

iodine

(1

(b) A solution of agueous bromide ions, Br-(aq), is added tg Qamples of Cl,(aq) and

I,(aq). \

Describe what is observed in each reaction. Ex@ answer in terms of the relative

reactivity of these elements as oxidising agent@

(c) Bleach is made by reacting Cl, with cold NaOH(aq).

Write an equation for the reaction of Ci, with cold NaOH.

10



(d) When CiO-(aq) is added to water, it behaves as a Bregnsted-Lowry base.

(i) Define the term Breonsted-Lowry base.

....................................................................................................................................... [1]
(i) Write an ionic equation for the reaction between CIO-and H,O.
....................................................................................................................................... 1]
(e) The concentration of NaClO in bleach S is xgdm,
NaClO reacts with H,O,(aq) as shown.
H,O,(aq) + NaClO(aq) — H,O(l) + NaCli(aq) + O.(g)
A 5.00cm® sample of S completely reacts with H,O,(aq). The vol O.(g) produced is
24.0cm? under room conditions.
Assume that only the NaCIO in S reacts with H,O,(aq). ‘\b
Calculate x. Show your working. 0‘
X = i gdm™
[3]

(f) Sodium chlorate(I), NaClO, oxidises dilute hydrochloric acid to form three products. The
products which contain chlorine have chlorine species with oxidation number —1 or 0.

No other species changes its oxidation number during the reaction.
Use this information to complete the ionic equation.

........ ClO™ + oo HCL > oo+ oeees 2]

[Total: 13]

11



