2000-2001 School Leaving Certificate Examination

Chemistry A-Level Paper I

  22-02-2001                    Name:__________________________
    Time allowed: 3 hours               Class:___________________(no.:    )

8:25 - 11:25 AM                                               .

1.  There are three sections in this paper, Section A, Section B and Section C.

2.  Section A carries 60 marks.

   Section B carries 20 marks.

   Section C carries 20 marks.

3.  All questions in Section A and B are compulsory. Write your answers in the space provided in this question/answer sheets.

4.  Answer ONE question in Section C. Answers are to be written in the answer book provided.

5.  A Periodic table is given on the front page and some useful constants are printed on the last page of this question-answer sheets.

[image: image1.png]PERIODIC TABLE

HER

GROUP % atomic number [H ¢
I 0]
1 1 2
H H He
1.008 11 1.008 111 v \% VI VII 4.003
3 4 3 6 7 8 9 10
Li Be B C N (0] F Ne
6.941 | 9.012 10.81 12.01 14.01 16.00 | 19.00 | 20.18
11 12 relative atomic mass FHEEHEFE & 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22.99 | 2431 26.98 | 28.09 | 30.97 | 32.06 | 3545 | 39.95
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti A\’ Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.10 | 40.08 | 44.96 | 47.90 | 50.94 | 52.00 | 5494 | 5585 | 5893 | 5870 | 63.55 | 65.38 | 69.72 | 72.59 | 74.92 | 78.96 | 79.90 | 83.80
37 38 39 40 41 | 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te 1 Xe
85.47 | 87.62 | 8891 | 91.22 | 9291 | 9594 | (98) 101.1 1029 | 1064 | 1079 | 1124 | 1148 | 118.7 | 121.8 B 127.6 | 126.9 | 131.3
55 56 57 * | 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba La Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
1329 | 1373 | 1389 | 1785 | 1809 | 1839 | 1862 | 190.2 | 192.2 | 195.1 197.0 | 200.6 | 2044 | 207.2 | 209.0 | (209) | (210) [ (222)
87 88 89 ** 104 105
Fr Ra Ac Rf Db
(223) | (226) | (227) | (261) | (262)
* | 58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
140.1 1409 | 1442 | (145) | 1504 | 152.0 | 157.3 | 1589 | 1625 | 1649 | 1673 | 1689 | 173.0 | 175.0
** 190 91 92 93 94 95 96 97 798 99 100 101 | 102 103
Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
232.0 | (231) | 238.0 | (237) | (244) | (243) | (247) | (247) | (251) | (252) | (257) | (258) | (259) | (260)





Section A

Answer ALL questions in this section. Write your answers in the spaces provided.

1. (a) State the definition of (i) oxidation;  (ii) reduction   in terms of electron transfer.

(i) oxidation:……………………………………………………………………………………

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

(ii) reduction:……………………………………………………………………………………

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

(1 mark)

  (b) By using ionic half equations, complete and balance the redox reactions below and state the

     observable change(s) where appropriate.

     (i)  
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       Oxidation:…………………………………………………………………………..

             Reduction:…………………………………………………………………………..

         Overall reaction:………………………………………………………………………….

         Observation:………………………………………………………………………………

(ii)  
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       Oxidation:…………………………………………………………………………..

             Reduction:…………………………………………………………………………..

          Overall reaction:………………………………………………………………………….

         Observation:………………………………………………………………………………

 (6 marks)

   (c) What is meant by ‘disproportionation’? 

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

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

(1 mark)

   (d) Use the data below to explain why an aqueous solution of a copper(I) salt might be expected

      to disproportionate, and write equation for this reaction.            Eθ (V)

                         Cu+(aq) + e-  (  Cu(s)                 +0.52
                         Cu2+ (aq) +  e- ( Cu+ (aq)               +0.15

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

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

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

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

(2 marks)
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2. (a) Describe the type of bonding and structure present in crystalline sodium chloride. You should 

     include a sketch of the crystal structure in your answer.

    (i)  Use your answer above to explain the following properties of sodium chloride:

        (1) melting point;

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

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

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

       (2) conduction of electricity;

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

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

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

       (3) solubility in water.

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

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

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

     (ii) The 3-dimensional structure of nickel(II) oxide crystal (NiO) is similar to NaCl. However,

        the natural crystalline of NiO has some irregularity. The most common irregularity is the 

        replacement of three Ni2+ ions by two Ni3+ ions in some sites of the crystalline. The 
composition of a sample of nickel oxide crystal was found to be Ni0.96O. 
Calculate the ratio of Ni2+ : Ni3+ ions in the sample.

(7 marks)

   (b) Draw the 3-dimensional structures and state the shapes of the species below:

      (i) 
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             (ii) BF3       and     (iii) SF4
(3 marks)
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3. (a) The diagram below shows the distribution of molecular velocities in a given mass of gas at a

     particular temperature. The vertical axis – no. of molecules is a function of velocity.
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                  F(v)

     Draw on the grid a curve showing the distribution of molecular velocities

     (i)  at a lower temperature – label this curve L

     (ii)  at a higher temperature – label this curve H

(2 marks)

   (b) (i)  What is meant by the term ‘activation energy’?

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

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

      (ii)  Sketch the energy profile for an exothermic reaction and mark on it the activation 

           energy, Ea and the enthalpy change, ΔH for the forward reaction

      (iii) On your sketch above, add and label a profile for the same reaction when it is catalysed.

      (iv) Explain in terms of activation energy why the catalysed reaction proceeds at a greater 

          rate.

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

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

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

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

(8 marks)
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4. (a) Calculate the pH of the following solutions

     (Given: The value of K for ethanoic acid is 1.8x10-5 mol dm-3)

     (i)  aqueous ethanoic acid of concentration 0.01 mol dm-3
     (ii) aqueous ethanoic acid of concentration 5x10-8 mol dm-3
     (iii) aqueous solution Y formed by adding 25.0 cm3 of 0.1M NaOH to the 25.0 cm3 of 0.2M 

         ethanoic acid.

(6 marks)

 (b) Explain how the aqueous solution Y behaves as a buffer solution.

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

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

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

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

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

(4 marks)

5. (a) Compounds A and B contribute to the leafy odour of violet oil.
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     (i) IUPAC name for A

     ……………………………….

     (ii) IUPAC name for B

     ……….……………………….

     (iii) Giving reagents, conditions and observations, suggest and explain:

         (1) one simple chemical test which would be positive for both A and B.

         (2) one simple chemical test which allow you to differentiate between A and B

(6 marks)
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   (b) C and D are two other constituents of violet oil; D is ‘leafy’ but C is ‘flowery’.
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     (i) Suggest reagents for the conversion of C into D. Draw the structure of a possible organic 

       impurity (other than C) which might contaminate the product.

     (ii) Suggest a simple chemical test which allow you to differentiate between C and D.

(4 marks)

6. (a) Consider the five reactions of butanone (CHO) J shown in the reaction scheme below:
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     (i) Suggest a reagent by which K

        may be formed and give 

        the structure for K

    …………………………………...

    …………………………………...

      Structure of K:

     (ii) State the type of reaction involved in the formation of L and outline the mechanism of 

        the reaction.

     (iii) Give structures for M, N, P and R.    

         M:                                N:

         P:                                 R:

(7 marks)

                        END OF SECTION A                    Chem7-I(2001)…..p.5

SECTION B

Answer ALL questions in this Section. Write your answers in the spaces provided.

7.   (a) The following information relates to the preparation of phenylethanamide from  

      phenylchloromethane (C6H5CH2Cl).

      Stage A: Half a mole of phenylchloromethane is added dropwise to a solution of 40g 

              sodium cyanide in 50ml water and 50ml ethanol. The resulting mixture is refluxed 

              for 3 hours whereupon, after cooling, a non-aqueous layer separates.

      Stage B: The non-aqueous liquid is separated and transferred to a large flask where it is 

              mixed with 100ml of moderately concentrated sulphuric acid. This mixture is 

              refluxed for and hour and then diluted with twice its volume of water. 

              Phenylethanamide separates as a crystalline material.

(i)  Write down the structural 

    formula of phenylethanamide. 

(Use the space on the right hand side)

(ii)  The compound formed as the non-aqueous layer at the end of stage A contain 82.0% carbon, 12.0% nitrogen and 6.0%hydrogen. Calculate the empirical formula of this compound and suggest a possible structure for it.

(iii)  Suggest a procedure whereby in stage A the non-aqueous layer may readily be separated from the aqueous layer.

(iv)  Both stages of the preparation involve 

heating under reflux. Sketch out an 

apparatus suitable for this operation 

and label all essential parts.

(Use the space on the right hand side)

(v)  Give schematic equations describing the reaction of phenylchloromethane (C6H5CH2Cl) with the following reagents. (1) KOH(aq) ; (2) Ethanolic ammonia.

(8 marks)

(b)  Suggest a chemical test to distinguish            from           .

(2 marks)
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8. (a) Define enthalpy of formation. Use an equation to illustrate the enthalpy of formation for

     MgCO3(s) 

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

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

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

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

(2 marks)

   (b) You are given apparatus and chemicals below to carry out experiments to determine the 

      enthalpy of formation for MgCO3(s)

      Apparatus: Glass rod, thermos flask, thermometer, stirrer, beaker, electronic balance,

                Measuring cylinder, sand paper.

      Chemicals: Magnesium ribbon, 1.0M HCl, Magnesium carbonate powder.

      (i) Construct a complete enthalpy cycle which can be used to device experiments to 
determine the enthalpy of formation for MgCO3(s) in laboratory.

     (ii) Briefly describe the procedure of experiments. You may use a, b, c, d…..to represent 
experimental data.

     (iii) Use the above experimental data to show how you could evaluate ΔHf[MgCO3(s)]

         (Given: ΔHf [CO2 (g)]=u;  ΔHf [H2O(l)]=v)

(8 marks)

END OF SECTION B                  Chem7-I(2001)…..p.7

SECTION C

Answer ONE question only and write your answers in the Answer book.

Marks will be allocated approximately as follows:

      chemical knowledge                    50%

      organization                          30%

      presentation                          20%

Equations, suitable diagrams and examples are expected where appropriate.

The examiners are looking for the ability to analyse, to evaluate and to express ideas clearly.

9.  Write an essay on buffer solutions. 

Your essay should consider and give examples on

(a)  their composition, (b) how they function, (c ) their uses, and (d) their importance in nature.

(20 marks)

10.  Write an essay on the treatment of chemical wastes from industry and laboratories in H.K.

Your essay should include (a) the nature of chemical wastes, (b) physical methods, chemical

methods, and, incineration in the treatment of chemical wastes.

(20 marks)

END OF PAPER
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