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Name: _____________ _ Class: _____ _ 

ST. MICHAEL'S INSTITUTION, IPOH 
2009 TRIAL EXA MINATION 

CHEMISTRY PAPER 2 
TIME: 2 VI 1·IOURS 

Instructions 10 candidates: 
Answer ALL the questions in Sect ion A in the spaces provided. All working MUST be shown. 
For numerical answers, uni ts MUST be quoted where they are appropriate. 

Answer any FOUR questions from Section B. For thi s section, write your answers on test pad papers 
prov ided. Begin each answer on a fresh sheet of paper and arrange your answers in numerical order. Tie 
your answer sheets to thi s booklet. 

A Data Booklet is provided. 

Section A [40 marks] 
Answer ALL the questions in this section. 

I . (a) Arrange the elements 

(b) 

(i) in the Third Period of the Periodic Table in the order of decreasing atomic radius, 

(ii) of ch lorine, bromine and iodine in Group 17 orthe Periodic Table in the order of 
increasing first ion isation energy. 

Draw the LeWIS structure an d state the 2eomelry or the SF,; molecule and the 13 - Ion. 
SF6 molecule I) - ion 

Lewis structure Lewis structure 

Geometry : Geometry : 

(c) State why 
(i) 5F6 is use~ as an insulating gas in high vo ltage electric app liances, 

( ii ) 516 do not ex ist, 

(iii) I) - and Br) - ions exist but F) - ion does not exist under nonnal cond itions. 

[2] 

[4] 

[4] 
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2. (a) p ' and Q - ions are isoclectronic with the ~~ X isotope. 

(i) Identify P + and Q - ions. 

Oi) Elements P and Q form an ionic compound PQ. The enthalpy changes involved in the 
formation of this compound under standard conditions are as follows. 

P(s) ---> P(g) 
y, Q, (g) ---> Q (g) 
P(g) ---> P ' (g)+e 
Q (g) + e ---> Q-(g) 
p (s) + y, Q, (g)---> PQ (s) 

~HII = + 77 kJ 

~H" = + 121 kJ 
~H"= + 419kJ 
~H" = - 349 kJ 
~H' =- 436kJ 

Write equation which represents the lattice energy of compound PQ and calculate the 
value of the lattice energy. 

(b) Carboxylic acids are organic acids obtained from plants and animals. The structural formulae 
of four carboxylic acids are given below. 

CH,COOH , @---eOOH, O,N- @---eOOH H~OOH 

(i) Arrange the acids in the order of increasing acidity. 

(ii) Which of the above acids has the strongest conjugate base? 

(iii) State the effect of the -N02 group on the acidity of H~OOH 

[2] 

[3] 

[5] 
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3. (a) The tetrac hlorides of Group 14 elements, example CC I~. S iCI~. GeC I~, SnCl4 and PbCl4 are 
liquids at room temperature. All the tetrachlorides, with the exception ofCCI(, are 
hydrolysed in aqueous solution to form acidic so lutions. 

(i) State the mo lecular shape of all the Group 14 tetrachlorides. 

(ii) Write a balanced eq uat ion for the hydro lysis o f S iC I~ . 

(iii) Exp lain why CCl4 docs not undergo hydro lysis. 

(b) Aqueous aluminium su lphate contains (AI(H10l6)l . . Aqueous ammonia is added to aqueous 
a luminium sul phate until in excess. The reaction that occurs in limited aqueous ammonia is 
as follows. 
[Al(H,O), j" (aq) + J OH - (aq) • Al(fI,O),(OH), (s) + J H,O (I) 

(i) Desc ri be one observation in the above reaction. 

(ii) What chemical nature of the aluminium ion is shown in (a) (i)? 

(iii) What happens when excess aqueous ammonia is added to the solution? Write an 
equation for the reaction involved. 

(iv) What chemical nature of the aluminium ion is shown in (a) (iii) ? 

4. (a) Ethylamine, C2HSNHl • is a foul smelling liquid that reacts with dilute hydrochloric acid at 
room temperature. 

(i) Write a balanced equation for the reaction between ethylamine and dilute 
hydrochloric acid . 

(ii) Name the type of reaction taking place between ethylamine and di lute hydrochloric 
acid . 

(iii) State two observable changes fo r the reaction between ethy lamine and dilute 
hydroch loric acid . 

[4 J 

[6] 

[4J 
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(b) State Ihe reagents and write balanced equations fo r the preparation of ethylamine from the 
fo llowing compounds. 

(c) 

(i) CH,CH, Br 

(ii) CH,CN 

Aspirin has the following structure. 
o 
I I 

cQX:'O--C-{;H' 
~-OH 
II 
o 

Give the products fonned when aspirin is heated with 
aqueous potassium hydrox ide solution. 

Section B [60 marks] 
Answer any four questions in this section. 

[4 J 

[2J 

5. (a) Boron has two isotopes with relative isotopic masses of 10 and J 1. When 1.000 g of boron 

(b) 

reacts completely with hydrogen, 1.278 g of boron hydride, B2~ , is produced. 

(i) 

(ii) 

(i ii) 

(iv) 

( i) 

(ii) 

(iii) 

Define relative isotopic mass. (2 ] 

Calculate the relative atomic mass of boron. [31 

Detennine the relative intensity of boron 10 and 11. [2] 

Sketch a labelled mass spectrum for boron. [21 

Using ethanoic acid as an example, define acid according to Bronstcd- Lowry theory. (2) 

Name rhe conjugate base of ethanoic acid . (I] 

Calculate the pH of2.00 dm) of a buffer solution prepared by dissolving 1.00 mole of 
CH)COOH and 0.900 mole ofCH)COONa in sufficient amount of water. 
[The acid dissociation constant, Ka ofCH3COOH is 1.80 x IO-s mol dm-3

.] [2] 

(iv) Write an equation to show how a buffer solution in (iii) maintains its pH on the 
addition ofa little base. [I] 

6. (a) The equilibrium constant, Kc , for a reaction between ethanol an ethano ic acid is 4.00 at 
25.0°C. ).00 dm} of an aqueous solution containing 92.0 g ethanol and 120.0 g ethanoic acid 
is left to react until equilibrium is attained at 25.0 °C. 

(i) Write a balanced equation for the reaction involved. 

(ii) Calculate the mass of ethanol at equilibrium. 

(b) An aqueous solution of copper (II) nitrate is electrolysed using inert electrodes. Based on the 
standard electrode potentials of the species involved, explain this electrolysis. Write lhe 

[I ] 

[4] 

equations for all the reactions involved. [6] 
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7. (a) The boiling point-composition phase diagram for the solution of ethanol in water is shown 
below. 

100 ~-~ Vapour 

Boiling point I °c 

o 

Liquid 
Azeotrope 

96 
Composition of ethano l 

78.3 

78. 1 

100 

(i) Disc uss the type of dev iat ion from Raoult 's law for the above solution . 

(ii) The alcoho lic solution fonned from the fennen tation of carbohydrates cvutains about 
12 % to 15 % of ethanol. Explain why pure ethanol cannot be obta ined from the 
alcoholic solution by fractional di stillation . [7] 

(b) Explain the observations obta ined from the fo llowing experiments. Write the balanced 
equations invo lved. 

( i) Anhydrous beryllium c hloride is exposed to moist air, sod ium hydroxide is then 
added to the so lut ion. 

(ii) Aqueous sod ium iod ide is reacted with aqueous silver nitrate; aqueous ammonia is 
then added to the solution. [6] 

(c) Explain why carbon dioxide is a gas at room temperature. 

8. (a) Exp lain the variation of the fo llowing properties when descending Group 2 (beryllium to 
barium) of the Periodic Table. Write the equations involved. 

( i) Reactivity of the clements towards water. 

( ii) Themla l stability of the nitrates. 

(b) The contact process in the manufacture of sulphuric ac id involves the oxidation of sulphur 
dioxide to sulphur trioxide. 

(i) Nitrogen monox ide is used as a catalyst in the Contact process. The mechanism 
suggested is as fo llows. 
2 NO (g) + 0, (g) --> 2 NO, (g) 
NO, (g) + SO, (g) --> NO (g) + SO, (g) 
Describe how nitrogen monoxide acts as a cata lyst. 

(ii) Platinum is also used as a catalyst in the Contact process. Descri be how platinum acts 

[2] 

[7] 

as a catalyst in this process. [8] 
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9. (a) Compound P, C4H9Br, reacts with aqueous sodium hydroxide to produce compound Q, 
C~HIOO. Q decolourises acidified potassium manganate (VII) to produce compound R, 
CHaO, which gives an orange precipitate with 2,4-dinilrophenylhydrazine. Both Q and R 
react with alkaline iodine to form a yellow precipitate. 
Compound P also reacts with magnesium metal to form compound S, C4HqMgBr. 
Compound R reacts wilh compound S, followed by hydrolysis, 10 form compound T, 
CsHlsO. T reacts with PC15 to liberate white fumes. 
Write the structural formulae of compounds P, Q, R, Sand T. Justify your answers. [8] 

(b) Explain the following observations. 

(i) Phenol is soluble in aqueous sodium hydroxide but is insoluble in aqueous sodium 
carbonate. 

(ii) Methanoic acid decolourises the purple colour of aqueous potassium mallganate 
(VII). 

(iii) Styrene, C6HsCH = CH2 , fonns a transparent solid when exposed to air. 

10. (a) A hydrocarbon with the empirical fonnula ofC 7H6 and relative molecular mass 180 contains 
93.33 % carbon and 6.67 % hydrogen by mass. 

(i) Detennine the molecular fonnula of the hydrocarbon. 

(ii) The hydrocarbon has two structural isomers Wand X that contain two benzene rings 
respectively. W exhibits geometrical isomerism but isomer X does not. In their 
reactions with HBr, W fonns Y that is optically active whereas X fonns Z that is 
optically non~active. Detennine the structural fonnula of W, X, Y and Z. and draw 

[7] 

the structure for the enantiomers of Y. [7] 

(b) Aldehydes undergo condensation reactions. Explain what condensation reaction is. [2] 

Write the balanced equations for the following reactions. 

(i) Preparation of 1 ,6-diaminohcxane, H2N(CH1)6NH2 rrom 1 ,4-dibromobutane , 
Br(CH2)~Br. . 

(ii) Preparation of nylon 6,6 from hexanedioic ac id . [6] 
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