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CHEMISTRY
ANSWER ALL QUESTIONS
1. How do the elements of period 3 react with nitric acid?
(b) Write chemical equation for the
(i) action on heat on ammonium nitrate
(ii) hydrolysis of silicon hydride by aqueous sodium hydroxide
(c) Account for the following fact giving related equation where necessary.
(i) Red-hot iron decomposes steam reversibly.
(ii) Dilute hydrochloric acid is added gradually to sodium thiosulphate
(iii) Alkali earth metals are good reducing agents.
2. (a) Write the structural formula for the following:
(i) Acetylene. (iii) 4-ethyl-2, 4-dimethylheptane.
(ii) 2-methyl–2-butene. (iv) Dimethyl ether.
(b) Give example, explain the meaning of the following
(i) Functional group (ii) Skeletal isomerism
(c) State Markownkoff’s rule.
(d) Compute and balance the following reactions.
(i) CH3CH2C=CH + HBr
(ii) CH3-CH =CH2 + Br2/H2O H+
(iii) CH3-CH2-CH=C-CH3+H2O H+
(iv) CH3CH=CH2+Cl2 low temperature A.
CCl4 Solution
3. (a) Define the following terms
(i) Electrode potential
(ii) concentration cell
(b) Given the following standard redox potential at 25 0
C. Zn, Zn2+
E= - 0.76 v; Fe2+E0= -0.44 v; Sn, Sn4+ E0 = - 0.14 v ,compare the efficient of zinc and tin as rust protective covering materials in iron.
(c) In a certain concentration cell, pure zinc electrode was immersed in a 0.100 M ZnCl2 aqueous solution and pure copper electrode was immersed in a 0.200 M Cu (N03)2 aqueous solution at 25 0
C. If the two voltmeters were joined by a KCl salt bridge,
(i) Find the cell voltage an
 (ii) Write a standard notation for this particular concentration cell.
4. (a) Define
(i) A zeotropic mixture
(ii) (ii)∆Hf.
(iii) (iii) Electron affinity
(b) At 1100 K, 2.00 moles of SO2 and 200 moles of O2 where mixed and allowed to react kp = 0.13 atm –1 for the system.
2SO2(s) + O2(g) 2SO3(g) If at equilibrium there was 90 % yield of sulphur dioxide
(i) Calculate the equilibrium amounts in moles of:
(1) SO3 (2) SO2 (3) O2
(ii) Calculate the total pressure of the system at equilibrium.
(iii) Write an expression which relates KP and Kc, and use it to calculate Kc for this reaction
5.  (a) Calculate the volume of oxygen measured at 735 mmHg at 26 0 C, which will be produced when 22.2 g of potassium chlorate sample, is completely decomposed.
(b) 10 g of methanol give an ideal solution when mixed with 50 g of ethanol.
If the vapour pressure of methanol and ethanol at the same temperature are 6265 Pa and 2933 Pa respectively. Calculate:
(i) The partial pressure exerted by each compound in the mixture.
(ii) The composition of the vapour.
6. (a) Give the name and formula of:
(i) The most valuable ore of lead.
(ii) One soluble complex compound of lead.
(b) Explain very briefly, using equations where possible, the extraction of copper from its commercial ore
(c) Explain the following chemical phenomena using equations where possible.
(i) Dilute sulphuric acid has no action on lead, but lead dissolves readily in concentrated sulphuric acid.

 (ii) Chlorine gas is passed through a dilute solution of sodium hydroxide.
(iii) Aqueous ammonia solution is added to a solution of zinc chloride.
(iii) Excess caustic alkali is added to a solution of aluminium sulphate.
7. (a) Briefly explain the IUPAC system of nomenclature of coordination compounds with reference to:
(i) Names of ligands
(ii) Oxidation state of central metal atom or ion.
(iii) Order of naming ligands.
(b) Name the following complexes
(i) K4[Fe(CN)6] (iii) [Co(NH3)2Cl4]
(ii) [Pt(en)2Cl2]2+ (iv) [Cu(H2O)2(NH3)2]SO4
(c) Consider the complex compound of the formula Na[Cr (NH3 )2 CI2 (C2O4)]
(i) What is the name of the central metal atom?
(ii) Name at least one neutral ligand in the complex
(iii) Give the name of each ligand in the complex
(iv) What is the name of the complex compound?
(v) What is the coordination number of the central metal atom?
(d) List the general characteristics of transition metals
8. (a ) The following is a simplified diagram of the visible line spectrum of the hydrogen Violet Indigo Blue Red
(i) What quantity is represented along the horizontal axis in the diagram?
(ii) Is the quantity increasing or decreasing from left to right
(iii) Explain why the atomic spectra consist of a series of lines.
(b)  The calculate the wavelength of the red line of the spectrum in a) above.
(c) Given:  e + Fe3+ Fe2+Eo = 0.771 Volt
 2e + I3- 3IEo = 0.536 Volt
 Calculate Eo and k(aq) for the reaction
[bookmark: _GoBack] 2Fe3+
(aq) + 3I-
(aq) 2Fe2+
(aq) + I3(aq)
9. (a) An electron in hydrogen atom finds itself in the fourth energy level.
(i) Write down a list of orbitals that it might be in.
(ii) Can it be in all these orbitals at the same time? Give reason.
(iii) What are the values of l for this energy level?
10. (a) Define Addition polymerization
(b) Using the example of polymerization of vinyl chloride to form PVC show.
(i) The chain initiation step
(ii) The chain propagation step
(iii) The chain termination step.
(c) Outline the conversions for the following, use not more than 4 steps.
(i) 2- butene to 2- propanol (ii) Propyne to 2- pentyne
10. (a) Give the IUPAC name for the following:
(i) CH3-CH2-CH(OH)-CH3 (iii) (CH3)3C-CH2C(CH3)3
(ii) (CH3CH2)2C=CH2 (iv) CH3-O-CH2-CH3
(b) The boiling point of branched alkanes is lower than that of unbranched
alkanes. Explain.
(d) Name at least one changed ligand in the complex
(c) Give all possible isomers of C4H7Cl and name them.
(c) What are the chief characteristics of a homologous series?
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