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Paper  2: 
Section A: Structured questions
	1. a. Let  s be solubility of  Ag2CrO4 in mol/L .
        Ksp = [ Ag+][ CrO42] = (2s)2s = 4s3 
              s = 8.7x105 mol/L

b. [Ag+] = 2s = 1.7x104 mol/L

c. mass of Ag2CrO4  that can dissolves 
= 8.7x105 x 0.01 x 332= 0.0029g

2. 
a. conc. of  Na2CO3 solution

    =  
      = 0.05 (mol/L)

b. (i) There is hydrogen bonds between molecules of hydrgen fluoride, therefore HF has higher boiling point the HCl.

     (ii) White fumes of hydrgen chloride is formed.
	3. a. Electron flow from left to right.
    b. Ni/Ni2+ //Cl2/Cl,Pt
    c. Ecell = 1.61 V

4. a. NaOH in ethanol,  the mixture is heat under reflux.
     b. CH3CH2CH=CHCH3
     c. Compound F is heated with aqueous sodium hydroxide for a few minutes. Dilute nitric acid is added to remove unreacted NaOH solution. 
         Finally silver nitrate solution is added to the mixture.
         If creamy white precipitate is formed, so  bromine atom is present in compound F .

5. a. 2,2,4- trimethylpentane
    b. (i) HCOOCH2CH3
        (ii) CH3CH(OH)CH3
    c. reddish brown solution turns colorless.

6.  a. 3CuO + 2NH3  N2 + 3Cu + 3H2O
      b. amphoteric oxide
      c. 4KO2 + 2 H2O  3O2 + 4KOH



Section B: Elective questions
1. a. bromine water is used. P does not reacts with bromine water whereas Q turns reddish brown solution colorless with white precipitate of 2,4,6-tribromophenol . 
                                                                                     Br
      Equation of reaction:           OH + 3Br2  Br           OH   + 3HBr
                                                                                     Br    
b.  (i)  step I:  KMnO4/H+, heat      step II: PCl5  

c. (i) step I : CH3CH(OH)CH3 CH3CH=CH2+ H2O    

         step II :   CH3CH=CH2   + H2O + [O]     CH3CH(OH)CH2 (OH)  

OR    step I : CH3COOC2H5 + 4 [ H ] 2 CH3CH2OH  
          Step II:   CH3CH2OH  + PCl5   CH3CH2Cl  +POCl3 + HCl 
2. a. C2H5O    b. geometric isomerism   c. (i) elimination  c (ii) conc. H2SO4 

d.(i) CH3CH(OH)CH2CH3   (ii) CH3CH=CHCH3 + H2O  CH3CH(OH)CH2CH3  
d (iii) acidified KMnO4 solution 
e. functional group isomerism               f.  CH3CHBrCH2CH3     
3.
	a(i)  Acid 1 as it has lower initial pH value and pH at equvalence point is 7.
a(ii)  Acid 2 as it need more KOH for complete neutralisation.
a(iii) When 20mL KOH added, pH of mixture is 2.
         Since pH = log[H+]
         So  [H+] = 102 = 0.01mol/L

a (iv) bromothymol blue is suitable.

	
b. (i) 
(ii) As  [OH]=[HOCl]



(iii)  pOH = log(6.4x104) = 3.19
        pH =14.00 pOH = 10.80



4.  a.colorless solution will turn brown/purple .
     b. (i) rate = gradient of curve
                 = 3 3.5x106 mol/Lsec
   (ii) From the given graph, the time required to half of its original concentration of iodide solution is 90 seconds, so half –life of reaction is  90 seconds.
   (iii) As the reaction has a constant half life , so rate of reaction is first order with respect to concentration of iodide ions.
c. Comparing experiments 1 and 2 : as [H2O2] increases by 0.07/0.05 = 1.4, so does rate, so order w.r.t. [H2O2]  is  1 
 Comparing experiments  1 and 3:  the increase in [H2O2] is 1.8 times,  the rate also increase in 1.8 times,  so rate is independent of [H+] . The reaction is  zero order w.r.t [H+]. 
d.  Rate = k [H2O2][I] where k is rate constant
e. step 1

5. 
	a (i) 
[image: ]
	a (ii)
[image: ]

	a (iii) 

[image: ]

	a (iv)
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b. Purple solution turns colorless with yellow solid .
H2S is oxidised by KMnO4 to sulphur, the oxidising agent itself is reduced to colorless manganese(II) salt.
Equation:   5 H2S  + 2 MnO4 + 6 H+  5 S + 2 Mn2+ + 8 H2O
6. a. FeCl3
b.  Cu + 4 HNO3  Cu(NO3)2 + 2NO2 + 2 H2O

The reddish brown gas is nitrogen dioxide, NO2 and yellow liquid is N2O4. NO2 and N2O4 forms  an equilibrium mixture as shown in equation :  
 Forward reaction is exothermic.  As temperature of mixture is lowered , the equilibrium will shift to  right to form more N2O4 and liberate heat , so temperature of mixture will increased and the system will reach new equilibrium . As the mixture has more N2O4, it turns to yellow color.  
C (i) Oxidation number of Cl in HCl is inreased from 1 to 0 in Cl2. In this reaction, MnO2 is reduced to MnCl2 as oxidation number of Mn is decreased from +4 to +2. Hence,  is a redox reaction. 
(ii)  turns red then colorless.
 colorless solution turns reddish brown 
 pale green solution turns light brown. It forms reddish brown after adding sodium hydroxide solution. The precipitate is iron(III) hydroxide.
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Sample answer:
NH;(g) + HCl(ag) — NH; (ag) + Cl™(aq)
NaOH(aq) + HCl(ag) — NaCl(agq) + H,0(!)

Question 22 (b)

Sample answer:

Moles excess HCl = moles NaOH used
MV

= 0.116 x 0.02330
270% 107
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Question 22 (¢)
Sample answer:
Moles NH; = moles HCl used to trap NH;
= total moles HCI — moles HCl in excess
(0.125 x.0500) - (2.70 x 107)
= 625x107-270x 107
355107

Note: Do not penalise incorrect moles HCI in excess twice.

Question 22 (d)
Sample answer:
moles N = moles NH,
= 355x107
Mass N = 3.55x 107 x 14.01
0.0497 g
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% by mass N = x10 =1.77%

Answers could include:

1.78%
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