14.4 Transition Metals Assessed HW Part I
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1.
Which one of the following is the electronic configuration of an element with a maximum oxidation of +5?


A
1s22s22p5

B
1s22s22p63s23p1

C
1s22s22p63s23p3


D
1s22s22p63s23p63d74s2
	
	
	
	
	
	
	
	
	Answer:
	


2.
Which one of the following electronic configurations is that of a transition element?

A
[Ar]4s23d10



B
[Ar]4s13d10

C
[Ar]4s23d0

D
[Ar]4s23d104p1
	
	
	
	
	
	
	
	
	Answer:
	


3.
Which one of the following could not act as a ligand?

A
F–
B
CH3CH3
C
NH2NH2
D
CH3OCH3
	
	
	
	
	
	
	
	
	Answer:
	


4.
In the table below, which one of the following complex ions has a correct shape, co-ordination number and oxidation state?

	
	Complex
	Shape
	Co-ordination
number
	Oxidation state of
central cation

	A
	[Ag(CN)2]–
	Linear
	2
	–1

	B
	[CuCl4]2–
	Tetrahedral
	4
	–2

	C
	[Cr(C2O4)3]3–
	Octahedral
	3
	+3

	D
	[Cu(NH3)4(H2O)2]2+
	Octahedral
	6
	+2


	
	
	
	
	
	
	
	
	Answer:
	


Use the following table to answer questions 3 and 4:

	Summarised directions for recording responses to multiple completion questions

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


5.
Which of the following can acts as a ligand in the formation of complex ions?


(i)
N2H4

(ii)
NO2+

(iii)
C2O42-

(iv)
NH4+
	
	
	
	
	
	
	
	
	Answer:
	


6.
Which of the formulae given for the named compound is/are correct?

(i) Zirconium (IV) chloride, ZrCl42-
(ii) Aluminium sulphate, AlSO4
(iii) Sodium thiosulphate, Na2S2O8
(iv) Manganese (VII) oxide, Mn2O7.

	
	
	
	
	
	
	
	
	Answer:
	


7.
(a)
(i)
What is meant by the term co-ordinate bond?

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

(ii) Explain why coordinate bonds can be formed between transition metal ions and water molecules.

………………………………………………………………………………………………………………………………………………………………………………

(iii) What name is given to a ligand that can form two coordinate bonds to one metal ion?  Give an example of such as ligand.

Name …………………………………………………………………………….
Example …………………………………………………………………………
(5)

(b)
Titanium (IV) chloride reacts with propanone to form a complex compound in which two molecules of propanone have combined with one molecule of titanium (IV) chloride.  Draw a possible structure for the complex formed, indicating clearly which atoms are bonded to titanium.

(2)

(c)
By giving the reagent(s), a necessary conditions and an equation, state how titanium (IV) chloride can be prepared from titanium (IV) oxide


Reagent(s)…………………………………………………………………………


Condition …………………………………………………………………………


Equation ………………………………………………………………………….

(3)

TOTAL 10 marks

8.
(a)
The ion [image: image1.wmf]–

2

4

2

O

C

 can act as a bidentate ligand.

(i)
Explain the meaning of the term bidentate ligand.

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

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

(ii)
Sketch the structure of the octahedral complex ion formed by Fe3+ ions which contains [image: image2.wmf]–
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 as the only ligand. Include the overall charge on the complex ion.

(5)

(b)
The chloride ion can act as a monodentate ligand.

(i)
Deduce the formula of the linear complex formed when an excess of concentrated hydrochloric acid is added to silver chloride.

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

(ii)
Explain why metal(II) ions do not usually form octahedral complexes when chloride ions are the only ligands.

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

(2)

 (Total 7 marks)

9.
(a)
Define the terms coordinate bond and coordination number.

Coordinate bond ………………………………………………………………. ...…………………………………………………………………………………….

Coordination number …………………………………………………………… …………………………………………………………………………………….

(2)
(b) Consider the complex compound [Co(NH3)6]Cl3
(i) What is the oxidation state of cobalt in this compound?

……………………………………………………………………………

(ii) Explain why the chloride ions are not considered to be acting as ligands in this complex.

…………………………………………………………………………….

(iii) Give the formula of a complex ion of cobalt which does contain chloride ions acting as ligands.

…………………………………………………………………………….

(iv) Deduce the formula of the complex ion in the compound CoCl3.4NH3, in which cobalt has the same oxidation state and coordination number as in [Co(NH3)6]Cl3
…………………………………………………………………………….

(4)

TOTAL 6 marls

10.
(a)
Complete the following electron configurations.



(i)
Cu
1s22s22p63s23p6 ………………………………………………….



(ii)
Cu2+
1s22s22p63s23p6 ………………………………………………….

(2)

(b) State the shape of each of the complex ions.

[Cu(H2O)6]2+ …………………………………………………………………….

[CuCl4]2- …………………………………………………………………………

(2)

(c) Explain why some copper (I) compounds are colourless but copper (II) compounds are coloured

…………………………………………………………………………………………………

………………………………………………………………………………………………….
(2)

TOTAL 6 marks
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