SET 1
MARKING SCHEME

233/1 CHEMISTRY (THEORY) PAPER 1

1.  Pair of tongs (1

     Holding corrosive or hot solids (1

2.  a)  But-2-yne (1

     b)  Pent-2-ene (1
3.    V1 = 105cm3                 T1 = -14+ 273= 259 K  ( ½          P1 = 650mmHg

        V2 = 15cm3                  T2 = ?                                                P2 = 690mmHg
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                                          = 39.28 cm3  ( ½

4.  a) 

     b)  - soluble in water (1 

           - high melting point          (any  one @ 1 mark)

           - high boiling point

           - conducts electricity in molten or aqueous states

           - does not conduct electricity in solid state

5.  a) There was no heat  ( 1

      b)  PbI2(s) melted  ( ½ when heated. Ions became free and mobile( 1 thus conducting electricity ( ½

6.   Mass of oxide = 6.40-4.50=1.9g

     Mass of metal = 6.02 – 4.5 = 1.52 g ( ½

    Mass of oxygen = 1.9 – 4.5 =0.38g ( ½

                                        Cu                           O

                 Mass            1.52                        0.38

                  Molar mass   64                             16

                   Moles   0.02375                          0.002375 (working shown)  ( ½

                   Mole ratio   1                                   1          (  ,,                ,,       ) 

                                               E.F. = CuO   ( ½

                                           (64+16)n =80   ( ½

                                                       n = 1

Hence  chemical formula = CuO  ( ½
7.  Heat copper strongly in air(oxygen) ( ½to form CuO. Add excess warm dilute HNO3 ( ½ to the CuO and stir to form Cu(NO3)2(aq). Add excess sodium carbonate solution(or K2CO3(aq)or (NH4)2CO3(aq)) ( ½ to precipitate CuCO3. Filter  ( ½ to obtain CuCO3 as residue .( ½ Wash the residue with distilled water  and dry  ( ½ between filter papers.  (WTTE) 
8.
(a) Carbon (IV) oxide /CO2. 


(b) A blue flame; is observed carbon (II) oxide burn; with a blue flame. (acc formular)
9.  i)  Dinitrogen tetraoxide  (1

       ii) Insert a glowing splint inside the gas jar, ( ½ the splint relights. ( ½
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       iii) 2Pb(NO3)(s)                  2PbO(s)  +  4NO2(g)  + O2(g)  (1

10. a) Direction of flow of cold water into and out of the Liebig condenser is wrong  (1

        b) Distillation  (1

       c)  Ethanol and water are miscible  ( ½

             Their boiling points are different  ( ½

11.  Add purple acidified KMNO4 / yellow bromine water  II will decolorize, I will not.
12.  a) Isotopes are atoms of the same element with the same atomic number but different mass numbers   (1

     b)  [image: image8.png]100



  (1

           = 20.2 (1

13.  Uses of calcium oxide:

         -neutralising soil acidity  (1

         -absorbing acidic waste gases from industries

         -making of cement

        -making of toothpaste

           (any one @1)
14.
Consider the diagram below.



Name the regions labeled a, b, c.






(3 marks)

a
Pale blue zone

b
Green blue zone

c
Almost colourless
15. a) nitrogenous fertilizer  (1

      b) in anti-acid medicine  (1

16.
Some moist iron wool was placed in a test tube and the tube was inverted and set up as shown below.  







The apparatus was left for one week.  The water level rose and iron wool turned red-brown.


(i)
Write the chemical equation to show the rusting of iron.


(1 mark)


4Fe(s) + 302(g) + xH2O   
2Fe2O3( xH2O(s)  
(ii)
Write the expression for an approximate percentage.  


(1 mark)
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(iii)
State two similarities between rusting and combustion.





(a)
Both use oxygen






(1 mark)


(b)
Oxides are formed





(1 mark
17. i) Blue  (1

     ii) SO2(g)   +   H2O(l)                 H2SO3(aq) (1 
  iii)Bleaching agent  (1
18.
(a)
- E  (½



- Has highest pH hence lowest H+ concentration


(b)
G  (½


(c)
F  (½
19.  Q, R, P, S (2  (starting with Q (1 if the rest of the order is wrong)

20. 
(a)
Number of neutrons = 31 – 15 = 16 (¹


(b)
Y – 2.8.5 (¹


(c)
The atomic size of y is smaller (½ than that of X because has more protons (½ 

than X hence the outermost electrons are more tightly held.

21. a) Q is more reactive than P  (1 since it has a lower ionization energy meaning it is a larger atom thus can more easily lose its valence electron(s) ( 1 (comparison language must be used)

      b) – Size of the atom  ( ½

           - Nuclear charge  ( ½                              (any two @ ½ mark)

          - Type of electron removed

         -Shielding effect of inner energy levels 

22. a) Tri-iron tetraoxide  (1

      b) 3Fe(s) + 4H2O(l)               Fe3O4(s)  +  4H2(g)  (1  (w/o state penalize ½ mark; unbalanced 0 mk)
23. (i)
Allotropes -  different  forms of the same element existing in the same physical state
.
(ii)
In diamond each C-atom is bounded to 4 others through strong covelant bonds√ ½  leading to a giant atomic structure ( ½ in which covalent bonds permeate the whole lattice, hence very hard.

In graphite each C-atom is bounded to 3 other C-atom through covalent bonds( forming hexagonal layers( ½ .  The layers are joined by weak van der waal forces hence they slide over each other graphite  is soft and slippery

24. NaOH(aq)   +   HCl(aq)                  NaCl(aq)   +    H2O(l) ( ½

  Moles of acid = [image: image11.png]20AUs
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= 0.015 mol



     (1                        moles of base = 0.015                          

Moles of NaOH in 1000cm3 = [image: image13.png]kbbb
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    ( ½
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  Concentration= 0.6x40     ( ½

                             = 24g/l    ( ½
25.
(i)
M
-
Conduit electricity in both solid and molten states


(ii)
L
-
High melting point and poor conductor of electricity  ( covalent cpd.


(iii)
N
-
High melting point and conduits electricity only in molten state  ( ionic 





Cpd.

26.  . i) 2NaOH(aq)  +  Cl2(g)                    NaOCl(aq)  +  NaCl(aq)  +  H2O(l) (1  

      ii) 6NaOH(aq)  +  3Cl2(g)                NaClO3(aq)  +  5NaCl(aq)  +  3H2O(l) (1

  b)  Yellow solid deposited (1

 27. a) i) -  Yellow deposit ( ½

          - Bromine water is decolorized ( ½

      ii) H2S(g)   +   Br2(aq)                    2HBr(aq)  +   S(s) (1

b) Turns a filter paper soaked in lead (II) nitrate solution black (1 (accept other correct test)

28.  10 a) When gases react, they do so in volumes that bear a simple ratio to one another and to the volumes of their products if gaseous, temperature and pressure remaining constant. (1

 b) CXHY(g)   +    O2(g)               CO2(g)  +    H2O(g)   ( ½

     100cm3         300cm3             200cm3       200cm3
       1mol             3mol                 2mol              2mol ( ½

From reacing volumes, CXHY(g)   +  3O2(g)              2CO2(g)   +   2H2O(g)  ( ½

Writing a balanced equation;       C2H4(g)   +  3O2(g)                2CO2(g)   +   2H2O(g)
Formula  is   C2H4(g)  ( ½

a





b











c











x cm





y cm
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