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S 1J K AM TET 11'011 
STPM TRIAL EXAMINATION 

CII EMISTRY 96Zn 
l'apcr 2 

(Z ~ hour) 

Section A (40 marks) 
Answer all questions In this section. 

1 a. The electron in a hydrogen atom finds itself in the forth energy level. 
A radiation with frequency v is emitted when the hydrogen atom regains 
ground state. 

I} State a list of all the orbitals that the electron can possibly be found while 
it is in the forth energy level. 

Ii) Draw an arrow on the diagram below to show how the atom regains 
ground state. 

n =6 

n = I 

II) Determine v. 

(1) 

(1) 

(2) 

--- -- - - --- . 
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b. Beryllium chloride, BeCI2.0 is an electron-deficient compound. In the gas 
phase, it e)(ists both as a linear monomer and a bridged dimer. 

(I) Draw a dot and cross diagram to show the electronic structure of the 
monomer of beryllium chloride. Explain why beryllium chloride is 
considered an electron·deflclent compound? 

(II) Draw a dot and cross diagram to show the chemical bonding of the dimer 
of beryllium ch loride. Predict the bond angle of CI·Se·CI. 

(Ill) Both beryllium and magnesium are group 2 elements. Beryllium chloride, 
BeClz., melts at 40S·C and boils at S20·C whereas magnesium chloride, 
7 ·C d 2· I C d I h d 14 an 141 C resDectlve . ommentan ex ain on t e ata. 
Substance Comments Explanation 

MgCI, 

~ 
BeCll 

(2) 

(2) 

[2] 
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2 I. Bromoethane reacts with potassium cyanide in a solution of ethanol and 
water. The rate of this reaction was studied and the results are recorded 
In the table below • 

Experiment (CNl (C, HsBr] Initial rate 

-f-imol dm'14 (mol dm" -l-Lmol dm'~ 
1 0.020 0.060 1.0 x 10' 
2 0.060 0.040 2.0x 1~ 
3 0.120 0.020 2.0 x 10' 

I) Write a chemical equation for the reaction . 

II) Deduce the rate equation. 

II) Suggest a possible reaction mechanism for the reaction. 

2 b. lactic acid, Cl H60 l , Is a weak organic acid present in both sour milk and 
buttermilk. It is also a product of carbohydrate metabolism and is found in 
the blood after vigorous muscular activity. Solution 5 is prepared by 
dissolving 1.00 mol of lactic acid, Hl, and 1.00 mol of sodium lactate, Nal, 
in enough water to form 550 cm) of solution. The pH of solution S Is 3.85. 

I) What unique property does solution S has? 
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II) Calculate the Ht concentration of solution S. 

III) Determine the Ka of lactic acid. 

Iv) If a few drops of 0.1 moldm-1 hydrochloric acid is added, the pH change in 
solution S is very small. Give explanation to this observation. 

3 a. Refer to the data below for questions 3a(i) - (ii) 

(I) H, O, + 2 H' + 2" : 2 H,O 

(II) H,O, + 2 .. : 2 OH" 

(III) MnO' + 8 H' + 5 .. : Mn" + 4 H,O 

(IV) MnO," + 2 H20 + 3 e - Mno, + 4 OH" 

E"",,: 1.776V 

E" nd: 0.88 V 

E" ",, : 1.491 V 

E" ",,: 0.588 V 

(I) Identify the strongest oxidizing agent and the strongest reducing agent. 
Write an equation for the reaction between the two of them. 

Strongest oxidising agent: 

Strongest reducing agent: 

Equation: 
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(II ) You wish to build an electrochemical cell that will produce the highest 
possible electromotive fore (e.m.f.). In the space provided, draw a fully 
labelled diagram to show the cell that you will set up. Calculate the c.m.f. or 
this cell. 

[3 J 

[4] 

b. Co~und BeC~ ~C03 CaC~ BaC~ 
Decomposition T 540 900 1360 
tern erature/ OC 

il Predict T. 
(lJ 

II) Explain the trend in decomposition by heat of Group 2 carbonates. 

(2J 

--- - - --- --- ---- - - --- _ ... 
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4. f3-ionone occurs In 011 of violets and Is used as a fragrance. Its structure is : 

CH, CH, 

" / 
C 

/ " 
CH, 
I 

CH, C-CH = CH-C = O 
I I 
CH, C 

" /" CH2 CHl 

a. State the type of isomerism you expect ~ionone to exhibit? 

b. Write the structural formula (e) of the product(s) formed when Ji-Ioncne 
reacts with 

I) Bromine in CCI. 

II) 2,4-dinitrophenylhydrazine 
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III) Uthlum aluminum hydri de (LlAIH. ) In ether 

c. Name the type of reaction in 

I) 4b( i) 

II) 4b(ii) 

d. Triodomethane (Iodoform) test is carried out on JH onone. 
I) Describe how you would perform the test. 

11) You expect to see positive result in this test. Give a reason. 

-- --- -~-- - - ------ - - - -"--- -- - -
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Section B 

Answer any FOUR questions. Data Booklet may be used for this section. 

S. a. An organ ic compound P has molecular formula C)HaO. Its mass spectrum 
has peaks at mle 15, 17, 43, 4S and 60 as shown in Figure 1. When P is heated 
w ith iodine in sodium hydroxide solution, no yellow precipitate is formed. 
With explanation, identify P. 

I 

lS 17 43 45 60 m/e 

Figure 1 

b. Explain the graph of pIp against p for an Ideal gas and carbon dioxide gas as 
shown in Figure 2. What could be X? Give a reason to support your opinion. 

olp 

Ideal gas 

co, 

Figure 2 
p 

c. Methanamide, HCONHlI is a planar molecule. All the bond angles in the 
molecule are approximately 120°. The C-N bond length measured is about 

[4) 

[5) 

half way between that typical for C-N single bonds and C=N double bonds. 16] 
Explain the observatIons. 

6. a. White precipitate Is formed when aqueous ammonia Is added to aqueous 
magnesium chloride. The white precIpitate dissolves when excess ammonium 
chloride is added to the mixture. Explain the above observation. (4) 

b. Given the following standard enthalpies of combustion: 

'<s) -393 k1 mor l
; H2(II -285.6 k1 mor l

; C, HI8(I) -5512 kJ marl. 

Oefine standard enthalpy of formation of octane, C, HIII!). and determine the (41 
enthalpy of formation of octane, CaHill!) 
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c. The lattice enthalpy of rubid ium chloride, RbO, can be determined Indirectly 
using Born-Haber cycle. Given 

Enthalpy change 
Formation of rubidium chloride 
Atomization of rubid ium 
Atomization of chlorine 
Fi rst Ionization energy of rubidium 
First electron affinity of chlorine 

Energy (kl/mol) 
-435 
+81 
+122 
+403 
-349 

Construct the cycle and determine the lattice enthalpy of rubidium chloride. 

Explain why the lattice enthalpy of lith ium ch loride is more exothermic than 
that of rubidium chloride. 

7 a. Explain how the following properties change when going across Period 3 
from sodium to argon. 

(7) 

i) Ionization energy (3) 

II) Acld·base properties of the oxides. (5] 

b. The followIng table shows the solubility product, ~ of several barium 
compounds. 

i) calculate the solubility of barium fluoride and barium sulphate In moldm,l. (4) 
Ii) Comment on the difference In solubility between barium fluoride and (3) 

barium sulphate. 

8 a. Platinum (II) forms square planar complexes such as [pt (NH3hClzJ where as 
platinum (IV) forms octahedral complexes such as [Pt (N H3).CIBr]2 •. 
i) ExplaIn what is meant by '"'complex Ion'"'. (2) 
ii) Give the IUPAC name for (Pt (NH,),CI,J and (Pt (NH,).CIBr) " . (2) 
iii) Both these complexes exhibit geometrical isomerism. Oraw the trans· (2) 
isomer for both of them. 

b. A neutral compound H, has the empirical formula, Co (CI)II(NH3)y. The 
percentage by mass of cobalt, nitrogen and hydrogen in the complelC is as 
follows: Co, 23.52%; N, 28.00%; CI, 42.53%. 
When an aqueous solution conta ining 12.52 g H is reacted with excess AgNO) 

-- -~-.-- ----~~~--- -- - ----- - -
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solution, 14.35 g of silver chloride is precipitated. Deduce the structural 
formula of the complex. Explain if you expect H to be coloured. 

9. a. Consider the following reaction scheme: 

C, H,oct 

W 

KMnO.laq)/H,SO.laq) 

• 
Heat under reflux 

NaOHlaq) 

I Y 
1. 1, laq)/NaOHlaq) 
2. H,SO.laq) 

+ 

Substance W gives steamy fumes with phosphorous pentachloride, but not 
with water. Substance X and Z give carbon dioxide with aqueous sodium 
carbonate solution. 

19) 

State the name of substance W and also deduce the structural formulae of W, (7] 
X. Y and Z. Write chemical equations to account for the change from W ~ X 
and X? Y. 

b. Ethylbenzene is prepared by the reaction between bromoethane and 
benzene. using anhydrous aluminium bromide as a catalyst in a solution of 
ethoxyethane (ether). After the reaction is complete the ether and any 
unreacted bromoethane are distilled off. Finally the ethylbenzene and 
un reacted benzene are separated by fractional distillation. 
(i) Write the mechanism for the reaction between benzene and 

bromoethane. (3} 
(II) Benzene (boiling temperature 80 °C) and ethyl benzene (boiling 

temperature 136 °C) dissolve in each other and form solutions which obey 
Raoult's law. Draw a boiling temperature-composition diagram. labelling 
the liquid and vapour lines. Use your diagram to explain what happens 
when a mixture containing 40% benzene and 60% ethyl benzene is (5] 
fractiona lly distilled? 

- ----- ----- - --- . -- - -- - -- -- -- ---
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10. a. Describe a chemical test to distinguish the following pairs of organic 
substances. Write the related chemical equation wherever possible. 
(I) ethanoyl chloride and chloroethane 
Iii) 

b. Conversion of organic substances may be one-step or multi-steps. Draw a 
flow chart to show the reaction scheme for the following conversion. State the 
reagents and the conditions needed. 

I) 

iI) 

iii) 

Prepared by: 

Checked by: 

NH, 

I 

o o 

CH, 

Ng Soak Chin 

...-" 
Chua Chun See 

"
eaCH, 

, 
Chua ChWl See 
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