“No Co-ordination”

YEAR 13 UNIT 5 TEST 4

14.2 PERIODICITY

14.5 REACTIONS OF INORGANIC COMPOUNDS IN SOLUTION

Answer all questions

Spend approx 10 minutes on Section A, 30 minutes on section B and 20 minutes on Section C

Bonne Chance!

Name:………………………………………………………….

Mark for section A…………… /7
Mark for section B…………… /28

Mark for section C…………… /15
Total: ……………………………. /50

Grade……..

SECTION A

1.
Which one of the following is a correct procedure for isolating a sample of hydrated copper(II) sulphate from a mixture of hydrated copper(II) sulphate and barium sulphate?

A
filter, crystallise filtrate, dry the crystals

B
filter, dry the solid on the filter paper

C
add water, filter, dry the solid left on the filter paper

D
add water, filter, crystallise filtrate, dry the crystals 
	
	
	
	
	
	
	
	
	Answer:
	


2.
Which one of the following statements about the reaction below is false?

[Cu(H2O)6]2+ + EDTA4– [image: image1.wmf] [Cu(EDTA)]2– + 6H2O

A
[Cu(EDTA)]2– is a more stable complex than [Cu(H2O)6]2+
B
Both [Cu(H2O)6]2+ and [Cu(EDTA)]2– are octahedral complexes.

C
There is an increase in entropy when the reaction occurs.

D
There is a redox reaction. 
	
	
	
	
	
	
	
	
	Answer:
	


3.
When equimolar amounts of each of the following are added to equal volumes of water,
the one giving the most acidic solution is

A
SiCl4
B
SiO2
C
AlC13

D
A12O3
	
	
	
	
	
	
	
	
	Answer:
	


For these questions one or more of the options given may be correct. Select your answer by means of the following code:

A
if (1), (2) and (3) only are correct

B
if (1) and (3) only are correct

C
if (2) and (4) only are correct

D
if (4) alone is correct

	Summarised directions for recording responses to multiple completion questions

	A
(i), (ii) and (iii) only
	B
(i) and (iii) only
	C
(ii) and (iv) only
	D
(iv) alone 


4.
Which of the following statements concerning the reaction

[Co(H2O)6]2+ + 4Cl–  [CoCl4]2– + 6H2O

is/are correct?

(i)
The co-ordination number of cobalt changes.

(ii)
The oxidation state of cobalt changes.

(iii)
The shape of the cobalt species changes.

(iv)
The solution turns from blue to pink. 
	
	
	
	
	
	
	
	
	Answer:
	


5.
Deduce which of the following statements concerning rubidium carbonate are true.

(i)
It has the formula RbCO3

(ii)
It forms FeCO3 when added to iron(II) sulphate solution

(iii)
It contains ionic bonds only

(iv)
It causes effervescence when added to titanium(III) chloride solution
	
	
	
	
	
	
	
	
	Answer:
	


6.
Amphoteric hydroxides include

(i)
Al(OH)3
(ii)
Be(OH)2
(iii)
Cr(OH)3
(iv)
Ca(OH)2
	
	
	
	
	
	
	
	
	Answer:
	


7.
True statements include

(i)
Aqueous solutions formed from covalent oxides are usually acidic.

(ii)
Ionic oxides are usually basic.

(iii)
Covalent chlorides usually give acidic solutions in water.

(iv)
Ionic chlorides usually have low melting temperatures. 
	
	
	
	
	
	
	
	
	Answer:
	


SECTION B

8.
(a)
Complete the table in the table below.
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(6)

(b)
(i)
Describe one observation that could be made when silicon tetrachloride is exposed to moist air.

...........................................................................................................................

...........................................................................................................................

(1)

(ii)
Write an equation for the reaction between silicon tetrachloride and water.

...........................................................................................................................

(2)

 (Total 9 marks)

9.
(a)
Write equations to show what happens when the following oxides are added to water and predict approximate values for the pH of the resulting solutions.

(i)
sodium oxide

Equation ...........................................................................................................
pH .....................................................................................................................
(ii)
sulphur dioxide 

Equation ...........................................................................................................
pH .....................................................................................................................
(4)

(b)
What is the relationship between bond type in the oxides of the Period 3 elements and the pH of the solutions which result from addition of the oxides to water?

.....................................................................................................................................

.....................................................................................................................................

(2)

(c)
Write equations to show what happens when the following chlorides are added to water and predict approximate values for the pH of the resulting solutions.

(i)
magnesium chloride

Equation ...........................................................................................................
pH .....................................................................................................................
(ii)
silicon tetrachloride

Equation ...........................................................................................................
pH .....................................................................................................................
(4)

(Total 10 marks)

10.
(a)

State what is meant by the term Lewis acid.
............................................................................................................................


(b)
Predict what you would observe if aqueous zirconium (III) sulphate were treated with 

an excess of aqueous sodium carbonate. Construct an equation, or equations, for the reaction occurring.


Observation(s).............................................................................................................


.....................................................................................................................................

Equation(s)...................................................................................................................


.....................................................................................................................................

.....................................................................................................................................
(5)

(c)
You are provided with a mixture of iron(III) hydroxide and aluminium hydroxide.


Describe, giving essential experimental details, how you could obtain a pure sample of aluminium hydroxide from this mixture.

.......................................................…….......................................................................

.......................................................…….......................................................................

.......................................................…….......................................................................

.......................................................…….......................................................................

.......................................................…….......................................................................

.......................................................…….......................................................................

.......................................................…….......................................................................

(4)

(Total 9 marks)

SECTION C

10.

Explain what is meant by a substitution reaction of a transition metal-aqua ion. 


Discuss, as examples, the reactions of copper (II) and cobalt (II) aqua-ions with ammonia and with chloride ions.


In your answer you should state the shape and colour of each complex formed, write equations for all the reactions occurring and account briefly for any differences in the shapes of the complexes formed.

 (Total 15 marks)
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