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(a) Barium chloride can be prepared from barium hydroxide in a neutralisation reaction.
Write the equation for this reaction. State symbols are not required.

&1(0’0?_* W= G Cl2 >1l'Z-H'z.() [1]

(b) The reactivity of the Group 2 elements Mg—Ba increases down the group.

Explain why.

.............................................................................................................................................. [3]
(c) On gently heating, the compound KCIQ, reacts as shown in the equation.
Fal -2 4l = +\ -2
4KELO4(s) — KCI(s) + 3KCIO,(s) | + (~2x4)= -7
(=% +1

This reaction is an example of disproportionation.

(i) State what is meant by disproportionation and use oxidation numbers to show that
disproportionation has taken place.

AUSPropaONALEN & SN R SoMoNn. . and
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(d) Two changes are described below. OO (¢

For each change,
* write an equation, including
* state and explain how thé

(i) The reaction of aqueous barium nitrate with aqueous sodium sulfate.

Full equation with state symbols

BN, ooy TN I oy B2

...................................................................................................................................... [2]
(i) The change that accompanies the standard enthalgy change of atomisation of iodine.
- . - \ onluy  one
quation with state symbols stemg Je TP xoclsoed.
i Wy —= T N
.................. .2,_(_3 ...Q@...
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2. This question is about the halogen group of elements and some of their compounds.
(a) The halogens show trends in their properties down the group.

The boiling points of three halogens are shown below.

Halogen Boiling point/°C
Chlorine -35
Bromine 59

lodine 184

Explain why the halogens show this trend in boiling points.

Oown... e qrowp:. tovdon . ¢ovSes . Inareae. ...

(b) Hydrogen iodide, H1, is decomposed by heat into its elements:
2H1(g) — H,(g) + 1,(9) AH=@9.5kimol”!  erdoeMic
The decomposition is much faster in the presence of a platinum catalyst.

Complete the enthalpy profile diagram for this reaction using formulae for the reactants and
products.

* Use E, to label the activation energy without a catalyst.

* Use E_to label the activation energy with a catalyst.
*  Use AH to label the enthalpy change of reaction.

enthalpy

progress of reaction

3]
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(c) Compound A is an oxide of chlorine that is a liquid at room temperature and pressure and

has a boiling point of 83 °C. L CoremSEY oy ok CL amdh O
When 0.44859 of A is heated to 100°C at 1.00 x 105Pa, 76.0cm8 of gas is produced.

Determine the molecular formula of compound A. PV =NnRT
. PV
Show all your working. n-= -E:‘_"

P = tx10%pPa

V:16xo- D& amd—=mt

n=: ?
€= 5. 304
T=100+273 = 273K

s G
\ X0~ x 76 x\O ‘:Z_c‘.SX\O-gh&d\

w =
8-314& < 73
: .
Mass _ E wui e = RS
=M =
RSN = 2. &£Sx©3

(3S-5S=2) + (16x7) =183
R¥M 8L R_‘F‘Mc{-G

molecular formula of A = C C.ZO-; ......................... [4]
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(d) Compound B is an iodate(V) salt of a Group 1 metal.
The iodate(V) ion has the formula 104

A student carries out a titration to find the formula of compound B.

Step 1: The student dissolves 1.55g of B in water and makes up the solution to 250.0cm? in
a volumetric flask.

x\O
Step 2: The student pipettes 25.00 cm?® of the solution of B into a conical flask, followed by
10 cm? of dilute sulfuric acid and an excess of K1(aq).

The iodate(V) ions are reduced to iodine, as shown below.

ok ;ZIOS‘(aql + 6H*(aqg) + 57(aq) 3H,0(1)

Step 3: The resulting mixture is titrated with 0.150 moldm~3 Na,S,0,(aq).

The student repeats step 2 and step 3 until concordant titres are obtained.
4 o IQew
Titration readings

Titration Trial 1 (D QD
Final burette readinglcm3 24.00 47.40 23.75 47.05
Initial burette reading/cm?® 0.00 24.00 0.00 23.20
Titre/cm? 2%.00 [23.40 | 23.7s 23.8S
T e veesiveR i T fSF

(i) Complete Table 20.1 and calculate the mean titre that the student should use for

analysing the results.
23-15123.8s

— — =223.30
2

mean titre= ... 23. 23 cm? [2]

(ii) The uncertainty in each burette reading is +0.05cm®.

Calculate the percentage uncertainty in the titre obtained from titration 1.

Give your answer to two decimal places. nuamnmagonn Ok R,
CEQUATRANK LIOD S3ed
0-05 o 4O Ak dAve
x\QQ = &-4&3/.
k340 )
ﬂze. fom
SMyoarhon |\

percentage uncertainty = ................. 04'3 ................... % [1]
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(iiif) Describe and explain how the student should determine the end point of this titration
accurately.

Colax  Chowge: .. \Blue Ao cdowtedS. ..
w [2]
(iv) Determine the relative formula mass and formula of the Group 1 iodate(V), B.

Show your working.

woh ot 51__63 2-

6.\S%x 23.8® xw0">

© =2 3.8S7%x1.0"% A
TOL™ - 23 -
M\ o\ O . 3.37&\0_:5.‘,‘5)’“04
¥ oy wal
CzS o)
MCLSOQM—‘L)

—

S.AS %0 % x\0 = s.9% xa3

WS \. S5

= ¥ = = .
™\ s QxS 2e0- s
260.S - 2EM o TO,”
N - /

(lze.a » (1€xD) = 17¢.9

ERL- B PRy = BA B

Closede @®@Q )
weral uadin eEM™M
neosw +e 83'6 'S
|4

56 feimeies & wl RbIO,

relative formula massof B= .......... ZGOS ..............................
formulaofB=............ ﬁ'\oio‘-s ........................ [51
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3. Which statement about the reactions of halogens with halide ions is correct?

\ LF, 2CC, 26,00,
A 1,(aq) can oxidise Br(aq). ox ‘d‘y% S’NU‘B)”\ 2 2 2

B Cl,(aq) can reduce Br(aq).

PhysicsAndMathsTutor.com

Rediond s T S8 SCUSET

@ Br~(aq) can reduce Cl,(aq). _ Fz C LL E‘-L \ Iz
B~ Cl(aq) can oxidise I,(aq) F— x X . X
2 - |[FetlcC>
CC ’C(t: +2.F” X X x
¢ B> X
Your answer | ?_cf & X | "
Cl,4+T" — G, 73> )(
“4T, [2874T, \
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4. 3.528g of a Group 2 metal, M, is reacted with an excess of chlorine.
The reaction forms 9.775g of a chloride.

What is metal M? M+ O, — ML
2 L
A .
magnesium M= RFM ot meral
B calcium anrs
C strontium M_\—(SS'SQ)
A5 3.52%
D barium - = —
M4(35.5%7) ™M
Your answer 6 Q.95 M = 2.528M + 246.46 246 qe[ﬂ
= =%9.3

C-29¢7m = 246-96 —> M= g o
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5. This question is about halogens.
(a) A student adds a solution of bromine in an organic solvent to two test tubes.

The student adds agueous sodium chloride to one test tube, and aqueous sodium iodide to
the other test tube.

The student shakes the mixtures, allows them to settle, and records the colour of the organic
layer in each mixture.

Sodium halide Colour of organic layer
Sodium chloride orange
Sodium iodide violet

Explain how the student’s results provide evidence for the trend in reactivity of the halogens
down group 17(7) and write an ionic equation for any reaction that takes place.

Use your chemical knowledge to explain the trend in reactivity.

LAY [ Qe NeOPANS .. 1oN.... Q3R mzadv-sj ‘e
CNRNGER ... FRARARRA ... AN\ Q.Q)Cﬂ\gxme.d\/m
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(b) Chlorine is used in water treatment.

State one benefit and one risk of using chlorine in water treatment.

Benefit . \S

(c) Compound A contains bromine and fluorine only, and has a boiling point of 41 °C.

1.26 g of compound A is heated to 80 °C.
The volume of gas produced is 0.209dm?.

Under the conditions used, 1 mol of gas molecules has a volume of 29.0dm3.

Determine the molecular formula of compound A. MaS
Q.209 Mo\ x R+
= 0.00172\ o\ o A
= Ksin\\\ou 1c 24 am?d B =T A
\.2¢ 2%

=314.8 RFM o A

S .00 20\

174 . - 12-A = Q4.6 -
¢ are A
4. -79.9 = 1S &— Can‘e Wowe wore AR

AQa.q = 1A = S

molecular formula = ....... e fFS .................................. [3]



