


MARKING SCHEME
CHEMISTRY 233/2   FORM 3
PAPER 2
1. a) i) A- 2.8
	B – 2.8.8
ii)  
   [image: ]
b) Shown on the grid between (B and D)
c) i) A is less reactive than C; C has a larger atomic radius; hence, it loses its outermost electrons more easily.
ii) B has a smaller✔1 atomic radius than A since B has a stronger nucleus. ✔1 charge.
ii) Oxide of G has a higher melting point than oxide of D. ✔1 Since G oxide is ionic and has strong ionic bonds, ✔½ whereas oxide of D has a molecular structure with weak van der Waals forces ✔½  between molecules.
d) Covalent bond ✔1
E and D share valence electrons ✔1 to form a covalent bond.
e) E forms an ion by gaining electrons ✔1. There exist repulsive forces ✔1 between the incoming electron and the existing electrons in E, making the outer energy level bulge outward.
2. (a)                  H 
       H                 |	
        	 C = C – C - H
       H           |      |
                    H    H
b) Reagent: Hydrogen gas.✔¹
    Conditions – Nickel catalyst /platinum
       -temperature of 1800C-2000C✔¹
c) (i)1, 2 – Bromo propan -1-ol ✔½
    (ii) K = Carbon (IV) oxide✔½ 
    (iii) L = 1,2- dichloropropane✔½
iv) M = Polypropane. ✔½
(d) Conditions ;- U-V light /sunlight; excess chlorine. ✔¹
(e)(i)CH₃- CH= CH₂ +Cl₂ 	CH₃ –CH Cl –CH₂ Cl✔¹
  (ii) Addition reaction ✔¹
(f) (i) M- polypropene✔¹
    (ii) - Making buckets✔¹
          - Making plastic chairs and tables.
    (iii)- They lead to environmental pollution.✔¹
         - They are non- biodegradable since bacteria cannot degrade it , it persists in the environment.
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b)i)Zn(s) +2HCl(aq)	     ZnCl2(aq) +H2 (g)✔¹
ii)2H₂ (g) + O₂ (g) 	    2H₂ O(L) ✔¹
c)-Manufacture of hydrochloric acid
-Manufacture of ammonia gas by the Haber Process
-Hardening of oils in the manufacture of margarine. (any 2 @✔¹)
d)) i) - Black Copper (II) Oxide turns to brown copper metal.✔¹
         - Hydrogen burns with a blue flame forming a colorless liquid.✔¹
     (ii) Reduction /reducing agent.✔¹
     (iii) CuO(S) + H₂ (g) 	 Cu (s) +H₂O(l)✔¹
iv)To drive out air to prevent an explosion occurring.✔¹

4.(a)Animal charcoal ✔¹ – Used to absorb colors in sugar industry.
      Lamp black - Used to make printers ink /paint.
      Coke - Used in fuel industries.✔¹
    (b)Region B: CO₂(g) +C(s)	2CO(g)✔¹
       Region C: C(g)  + O₂ (g)	CO₂ (g)✔¹
ii) In region A carbon (II) Oxide is oxidized by oxygen from air to form carbon (IV)oxide hence it burns producing a blue flame.✔¹
c) (i)Solid L –sodium chloride (solid)✔½
         Gas M –Ammonia gas.✔½
    (ii) Step (II) –filtration ✔½ step (III) –Heating /Thermal decomposition.✔½
    (iii) Finely divided iron catalyst.✔¹
     (iv)Step (I) 
     NaCl (aq) +NH₃ (g) +CO₂ (g) +H₂ O(l) 		NH₄ Cl (aq) +Na H CO₃(s)✔¹
       step  III 
      2NaHCO₃(S)     heat	        Na₂ CO₃(S) +CO₂(g) +H₂ O(L)✔¹
    (v) Limestone (Calcium carbonate is heated to give carbon (iv) oxide.✔½
         Recycling carbon (IV) oxide produced when Na H CO₃ decomposes.✔½
      CaCo₃(s)   heat 	    CaO(s) + CO₂(g)
     (vi) - Softening hard water✔¹ 
            - Manufacture of glass
            - Manufacture of soaps and detergents.
            - In paper making process.
            - In manufacture of sodium Hydroxide.
            - Making textiles 
            - Used as a fixative.

5. a)i) –Sodium chloride and concentrated Sulphuric (IV) acid.✔¹
       ii)- Concentrated sulphuric acid, Anhydrous Calcium chloride.✔¹
      iii) NaCl(S) + H₂ SO₄(l)	Na H SO₄(aq) + HCl (aq)✔¹
      iv) Introduce a glass rod dipped in ammonia solution into a gas jar containing Hydrogen chloride gas.      
          Formation of dense white fumes confirms presence of Hydrogen Chloride gas.
b) (i)2HCl (g) + Fe (s)	FeCl₂(s)  + H₂(g)✔¹
    (ii)2H₂(g) + O₂(g)	2H₂O(g)✔¹
    (iii)From the above equation (i)
         56g of Fe produce – 24000cm³✔¹
        1.96g   -------------  produce        ?
1.96 x 24000 = 840cm³✔¹
56
c)i)From electrolysis of brine ✔¹
ii)Hydrogen✔¹
-From electrolysis of brine ✔¹
-from cracking of alkanes✔¹

6. .	(a) (i) Liquid K is water ✔ 1 
		(ii) Black Copper (II) Oxide ✔ 1 changes to red brown.
		(iii) 2H3(g) + 3CuO(s) 	🡪3Cu(s) + N2(g) + 3H2O(l) 
I. If 2 moles NH3 🡪	1 Mole of N2 ½ Mark
320cm3 of NH3 🡪 = 160cm3 ✔ ½   
II. Moles of NH3 =  = 0.01333 ✔ 1
		2 Moles of NH3 = 3 Moles CuO ✔ ½ 	
		=  = 0.01999 = 0.02 ✔ ½ 
	Mass of CuO = 0.02 x 79.5g = 1.59g ✔ 1
	(iv) The excess ammonia ✔ 1 from the reaction dissolves in the water in the beaker to form ammonia 
		hydroxide ✔ 1  which is a weak alkali.
	(b) The burning splint would be extinguished.
	(c) Because it is cheaper to obtain nitrogen from air than from ammonia. 

7.a) - The solution start turning cloud✓1
   - Reason CO2 reacts with Ca (OH)2 to form CaCO3✓1
b) The cloudiness (ppt) disappears ✓1
 CaCO3 is converted to Ca (HCO­3)2 which is soluble✓
	     CaCO3 + CO2(g) + H2O(l)              Ca (HCO3)2(aq) bal ✓½ 					 
c) Hissing sound✓1/2	
 Bubbles of gas seen✓1/2
 Sodium dots on S ✓1/2
d) To suck gas produced✓1
e) In graphite 3 out of 4 electrons are used in bonding. One electron is delocalized ✓1/2 hence it conducts electricity. ✓ 1/2
In diamond all the 4 electrons are used in bonding hence no delocalized electrons✓1
f) Fire extinguishers
 - Refrigerant
 - Fizzy drinks							
g) Steam is passed over red - hot coke ✓ 1 and a mixture of CO and H2 are produced. This is water gas.
	C(s)   +   H2O(g) 	CO(g)   +   H2 (g)bal ✓
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