' E-CHEMISTRY SELF TUTORIALS FOR ADVANCED LEVEL

(i).  What is the oxidation state of cobalt in the complex
[Co(H20)4Cl2] Cl? =-neee mae =

(ii).  Give an example and the name of a complex ion of one of the elements listed above
which is
A.  Tetrahedral in shape.

- B.  Square planar in shape. -

3 marks
(d) Sulphuric acid and nitric acid are 1mportant in the chemlcal mdustry Usmg equatlons
only, show how

(i).  Ammonia is converted to nitrogen dioxide.

(if). - Sulphur is converted to sulphur(VI) oxide. --

' ‘ 4 marks
(e) In the conversion of sulphur(IV) oxide to sulphur(VI) oxxde the gases must be puritied.
How is the purlﬁcatlon carried out?

ey -

2 marks
(f) The industrial maniifacture of both sulphuric acid and nitric acid is one cause of
atmospheric-pollution such as “acid rain”,
(i).  What substances released in these industrial processes is responsible for atmospheric
pollutlon? e - e m—— o

(ii). How do these substances cause atmospheric pollution?

(iii).  Give two effects of “acid rain” on the environment.

4 marks
(g) Give one industrial use of nitric acid. 1 mark

SET 5 : SECTION B (CGCEB 2013)
Inorganic (Mineral) Chemistry

4. (a) The elements, F, Cl, Br, and T belong to GROUP VII (GR 17) of the Periodic Table.
State and explain the trend of

(i).  Physical state of the elements down the group.

(ii).  Oxidising power of the elements up the group, ===--====-nux
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(iif).  Acid strength of the hydrogen halides (HX) down the group.-=--=-=semmmmmemommmnnn e

O muarks
(b) (i) What is a disproportionation reaction? -=-
(if) Give balanced equations for the reaction of chlorine with
A, Cold dilute potassium hydroxide. ~---===-mmaeeommmmm oo mem e e e
B.  Hot concentrated potassium hydroxide. - - -~ -
3 marks

(c) (i) Give balanced equations for the reaction of concentrated sulphuric acid with:
A.  Solid sodium chloride.
B.  Solid sodium iodide. - ;

(ii) Explain the difference, if any, in the reactions of solid sodium chloride and solid
sodium iodide with concentrated sulphuric acid. e -

L . : 3 marks
(d) Write the formula and name of the compounds in which sulphur has the following
oxidation states,

} Oxid}:ltion Formula of compound | Name of coxﬁpound
|7 state ‘
BE
+4
+2
2
4 marks

(e) Give aredox reaction in which the oxidation state of sulphuf
(1).  Increases trom reactants to producls. ----

(ii).  Decreases from reactants to products --- : -

2 marks
() What is the consequence on the environment of the release of sulphur dioxide into the
atmosphere? -
) 1 mark
(g) Give one important use of a nitrogen compound in agriculture. s
: wmoeee— - 1 mark

S. (a) (i) Distinguish between ad-block clement and a transition element, ~-----m=m-mmaemnn

(i)  Give a suitable example in each case
A.  d-block element
B.  Transition element

3 marks
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(b) Copper (20Cu) exhibits variable oxidation states.
(). Write down the electronic configuration of
Cu*

Cu?*

(ii).  Which of these oxidation states of copper is more stable in aqueous solution? Explain

3 marks
(c) What is meant by the terms bidentate and polydentate as applied to ligands? Give one
examples of each.

Explanation Example

Bidentate

Polydentate ’

2 marks
(d) The hydrated nickel 1oms[N1(HzO)6]2;“
(i). "What is the oxidation state of nickel in the complex ion?

(i), ~ Name the complex ion and draw the shape of the ion [Ni(H20)¢]*

(iii).  Give the formula of the complex ion formed when a solution of EDTA is added to a
solution of this complex jon.

(iv).  What is the coordination number of the nickel-EDTA complex ion?

(v).  Give one other use of EDTA.

) 5 marks
(e) State and explain the trend in

()-  Solubility of Group II (Group 2) sulphates down the group.

(if).  The solubility of Group IT (Group ?) hydroxides up the LT T —
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(ii).  Thermal stability of Group IT (Group 2) carbonates. - mmmmmnee

3 marks
(f) What would be observed if excess aqueous sodium hydroxide were added drop wise to
aqueous solutions of

(i).  Magnesium chloride. -

(ii).  Barium chloride.

2 marks _
(8) Account for the observations in (f) giving any relevant ionic equations. - -~

2 marks

6. (a) [From the compounds of the Group 1V (Group 14) elements (C-1’b), choosc an
appropriate example for each of the following: ‘

Type of compounds Name or formula of
' example

prlld) | A strongly reducing oxide

(i) | A giant covalent oxide

(iii) | A strongly reducing chloride

(iv) | A covalent chloride which is not hydrolysed by
water

4'marks
(b) Lead (IV) oxide reacts with hydrochloric acid according to the equation
Why is lead (IV) oxide oxidising hydrochloric acid in this reaction?

1 mark
(¢) ()  Which are the two stable crystalline forms of carbon?

(i)  Which of the forms is a better conductor of electricity?
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Explain: ===semeocemmmanee e
3 marks
(d) Write an equation for the following reactions:
(D). Silicon dioxide reacting with sodium hydroxide. ~---=-neemmmaaccceeen ---
(ii).  Lead monoxide reacting with nitric acid. ----
2 marks

(e) Which Group IV (Group 14) metal forms divalent ions that readily decolorize acidified
potassium maganate (VII)?

1 mark
() Explain why carbon forms a wide range of hydrides while the other Group IV (Group 14)
elements do so only to a limited extent?

1 mark
(g) Which of the elements of period 3 (Na-Ar) would exist as a:
().  Diatomic molecule at room temperature?
1 mark
(ii). Monoatomic molecule at room temperature?
2 marks

(h) Explain the Tollowing in terms of structure a bonding:
().  Magnesium has a higher melting temperature than sodium.

(ii). ‘théonhas a very high melting temperature.

(iii). Sulphur has a higher melting temperature than phosphorus.

- R , : 3 marks
(i) What is the trend in bond type in the oxides of the elements from sodium to sulphur? -----

1 mark
(j) Write equations for the changes which occur when sodium oxide and silicon tetrachloridc
are reacted with water.,
(i).  Sodium oxide:
(i).  Silicon tetrachloride:
2 marks
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SET 6 : SECTION B (CGCERB 2014)
Inorganic (Mineral) Chemistry

4. This question is on transition elements and Group IV (Group 14) of the Periodic Table.
(a) Colour in most inorganic compounds is attributed to the presenee of a transition metal.
(i).  Define a transition metal. e -

().  What accounts for a colour in transition metal compounds?

(iii).  Give one example of a coloured transition compound or ion and specify the colour. ---

3 marks
(b) Another feature in transition metals is the formation of a wide range of complexes
().  Why do transition metals form complexes?

(if).  Name the complex [Cr(N}Iz)4Brz)]Cl

(ii).  Explain what is observed when the complex in b(u) above is treated with aqueous
silver nitrate solution.

3 marks
(c) The complex in [Co(en)2Cl2]" represents a number of stereoisomeric complex ions (en =

NH2CH2CH2NH2)
(). "Explain ‘why'NH2CH2CH2NHa s called a bidentate ligand.

(ii).  Draw appropriate structures to show that the complex ion above represents a pair of
geometric isomers.

3 marks

(d) Transition metals also show variable oxidation states in their compounds.
().  Using the boxes below give the electronic configuration of the Fe?* ion (Fe=26)

3d 4s

P = A1

(ii).  Explain why iron exhibits two oxidation states.
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(iii).  Give one important industrial process in which iron functions as a catalyst. ~---c-come--

3 marks
(¢) The halogens include fluorine, chlorine, bromine and iodine.
Write a balanced equation in each case to show the reaction of Clx with:
(). Water

(ii). Hot concentrated alkali

2 marks
(f) These elements combine thh hydrogen to form halides HX which dissolve readily in
water forming strongly acidic solutions. '
().  Using appropriate reagents and equations only show how pure samples of hydrogen
chloride and hydrogen bromide could be prepared in the laboratory.
HCI :

HBr

(ii). On the grid provided sketch a graph of b0111ng pomt of the hydrogen halides agamst
the molar mass.

R e “ .

Bp/°C

B N B
HF HCl HBr HI
(iii).  Explain thc shape of your graph

6 marks

S. This question is on periodicity and Group IV of the Periodic Table.

(2) In an analysis a little solid Y produced a violet (purple) colour with a Bunsen flame. An
aqueous solution of Y in separate test tubes gave a whitc precipitate with aqueous sodium
hydroxide, aqueous ammonia and aqueous barium chloride, when added in each case into
the different test tubes. The precipitatc dissolved in the case of NaOH but not in the case
of ammonia when excess reagent was added. With aqueous BaCls, the precipitate did not
dissolve in dilutc hydrochloric acid.

Explain, giving the ions responsible for the observations with
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'“’, i) The Bunsen flame -------x---rmvemcece- — N S

iii)  Aqueous ammonia and then to excess. e

iv)  Aqueous barium chloride followed by the dilute HCL, -----=-esnmmmemaen -

‘ 8 marks
(b) The table below shows the melting temperatures of the period 3 elements (Na-Ar).

Na |Mg |Al |Si P S Cl  [Ar

3711923 {933 | 1680 |317 |392 172 84

TEMP/K  [ELEMENT

e

» Explain the following in terms of structure and bonding
). *'Magmf:'s‘iur_ri ‘has a higher melting temperature than sodium.

(ii).  Silicon has a very high melting temperature than other elements.

(ii).  Sulphur has higher melting temperature than phosphorus

. 3 marks
(c) Which period 3 elements (Na-Ar) could exist as: '
().  Diatomic molecules at room temperature
(if).  Giant covalent structurcs -----
: ' : . 2 marks
(d) Which pairs of elements combine to form:
(). Compounds with formulae of the type XY?
- (ii).  Chlorides with formulae of the type XCl3?
‘ : 2 marks
(¢) In each case, give the formulae of two examples of
(i).  Solid chlorides of Group IV element : =
(i)).  Liquid chlorides of Group IV elements
1 2 marks
® @ Give a balanced equation for reaction of SiCls with cold water.
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(ii).  Compare the behaviour of CCls and SiCls with cold water. : -

EXPIaing ~mmme e oo e - -

6 marks

6. (a) (i) Give three changes which could result in a change of colour during the
reaction of a transition metal.

(ii). 'Which change(s) in a(i) above is responsible for the observed change in the following
mixture. '
A. A pale blue aqueous solution of CuSO4 turns blue when added to an excess of
 ammonia.

B. A pink aqueous solution of cobalt(II) chloride turns blue when added to an excess of
concentrated hydrochloric acid

6 marks

(b) Give an example of an anionic ligand which is hexadentate.
" R 1 marks

(¢) Givetheformulae coﬁésponding to the following named coordination compounds.
(). Hexaaquachromium(III) sulphate.

......

2 marks

(d) Draw and name the shape of the complex ion in C(ii)

2 marks
(e) Copper and silicon(IV) oxide have properties that makes them widely used materials
Explain why:
(). Copper is a good conductor of electricity and silicon (IV) oxide is not.

(ii). Silicon (IV) oxide has a higher melting point than copper. -

(iii). Silicon (IV) oxide is used to make hot plate for electric cookers?

3 marks
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(f) Lead(IV) oxide reacts with hydrochloric acid according to the following reaction
PbO, + 4HCI — PbCl, + Cl; + 2H,0

Wrile two ionic hall equations for this process, --- =

2 marks
(g) Ammonia is a polar covalent molecule: .
(). What theory is often applied in determining the shape ofa covalent moleculeﬂ ———————————

(ii). Draw the shape of the ammonia molecule.

(iii). Why is the bond angle in ammonia 107° rather than 109.5°.

(iv). Explain why the ammonia molecule is polar?

4 marks

SET 7 : SECTION B (CGCEB 2015)
Inorganic (Mineral) Chemistry
3. (@Al halogens (except fluorine) form compounds in whlch they have omdatlon
numbers ranging from -1 to +7
iy  Explain why
A.  Fluorine has only one oxidation number

B. . Chlorine exhibits an oxidation number of +7

i)  Give the formula of an oxo-acid of chlorine with oxidation number of +5

3 imarks
b) (i) on the space below sketch a graph to show the variation of acid strength of the
hydrogen halides HF to HI ‘
ii)  Explain the shape of the graph
4 marks

¢)  Give a balanced equation for the reaction of chlorine with
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