
1 
 

 

WAJA   BOYS SECONDARY SCHOOL 

FORM   FIVE  HOLIDAY   PACKAGE   

APRIL-MAY 

CHEMISTRY 

 

1.CHEMICAL   BONDING   AND   THE  ATOM 
01. (a)Predict  the  value  for  bond  angle  for  each  carbon  indicate  in the  following   
          compound. 

 (i)                    H  
 

                         H        C2         C2 ≡ C1        H 
 

                                    H 
 

 
(ii)   H  
 

               H       C       O      H 
 

                                     H  
 

(b)Consider  the following  molecule 

    C3H3C2H =  CH      C1≡ N 

     for  C1, C2, C3 
(i)Give  type  of  hybridization 
(ii)Predict  the geometry for each  marked  carbon 

(iii)Predict  the  bond  angle 
(c)Use  VSEPR theory  to  predict  the shape  of the  following  molecules. 

 (i)Br   F5   (ii)HCN    (iii)SCl2 

 
02.(a)Briefly  explain  why  Nacl is  more ionic  in character  than  Alcl3 

     (b)Becl2  is  more  covalent  in  character  than  Bacl2 
     (c)Briefly explain,  molten AlF3  conduct  electricity  while  molten  Alcl3  done not. 

 
03.(a)State  the  meaning of the  term  atomic  number. 
     (b)What  is the  function  of the  electron   gun  and  the  magnet  in the  mass  spectrometer 

     (c)The  mass spectrum of a pure  sample  of a noble  gas  has  peaks at  the  following m/z  
         Values.      

m/z 10 11 20 22 

Relative  Intensity 2.3 0.2 17.8 1.7 
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(i)Give  the  complete  symbol including  mass  number  and  atomic number  for  one. Isotope   
   of this  noble  gas. 

(ii)Give the  species which is responsible for  the  peak at  m/z = 11. 

(iii)Use appropriate  value  from  the  data above  to  calculate  the  relative atomic  mass  of this   
     sample  of  noble  gas. 
 

04.The  emission  spectrum  of  hydrogen  consists  of  several  series  of  lines. The series  of   
     highest  energy  is  called  the  lyman  series. Each  line  in the  series  is  the  result  of an   

     electronic   transition   between   energy  levels. 
                                                      D                                                B            C      D     E  F G 
 

 
 

 
                (a)State  in  which  direction  the  energy  increases  : A  to  G or  G  to  A. 
                (b)State  in which  direction  the  frequency  increases : A – G or G-A. 

                (c)Explain  why  the spectrum  consists  of  line. 
                (d)What  do  transitions  in the  same  series  all  have  in common. 

 5. The value of the energy levels for an electron in hydrogen atom En are given 

En = -
𝑘

𝑛2    where n is an integer and k is a constant value 2.18x10-18J  

i Explain why energy levels have negative sign  
ii Draw an energy level for n=1, 2,3, 4, and 5 

iii Calculate the difference in energy E2 – E1 between the first two levels 

 

 

2.STATES  OF  MATTER 

01.(a)Give  the  meaning  of the  following  terms. 
             (i)Effusion 

             (ii)Diffusion 
        (b)Two  perfumes  are  released  at  the  same  time  from  their  containers,  and  your   

             standing  7.5m  away  from  both  of  them. Molecules  of  perfume  A  has  mass  of   
             275  a.m.u.  and  those  of B have  mass  of 205  a.m.u.  
                  (i)Which  perfume  will  you. Smell  first  and  why? 

                  (ii)If  you  smell  the  first  perfume  in  15 seconds,  how  long  will  it  take  for  you  
                       to  smell  the second  perfume? 

02.(a)Give  four  postulates  of  kinetic  molecular  theory. 
     (b)A  20.0 litre  container  is  filled  with  helium  at  a pressure of 150 atm  and the   
         temperature  of  300C.How  many  5.0 litre  ballons  can be  filled  when  the  temperature   

         is  220C and  the  atmospheric  pressure  is  755 mmHg. 
 

03.(a)Two  flasks  at  the  same  temperature  are  joined by  a glass  tube  with  a stop cock. A   
          flask  A is a 4.0L flask  containing  N2(g) at  2.0 atm, while  flask  B  is  10.0L flask   
          containing  CO(g)  at  1.4 atm. What  is the  final  pressure  in the  flasks after  the   

          stopcock is  opened. 
       (b)Under  the  same  conditions  of the  temperature  and  pressure  how many  times  fast           
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            will  hydrogen    effuse compares to carbon dioxide? 
 

04.(a)Use  the  kinetic  molecular  theory  to  explain  the  origin  of  gas  pressure. 
     

 (b)Using  the  postulates  of the  kinetic  molecular  theory , Explain  why a gas  uniformly  
          fills  a  container  of  any  shape.  
      (c)Show  that  the  ratio  of the  rate  of  diffusion  of  gas  I  to the  rate  diffusion  of  gas  2,  

          (R1, R2)  is the  same  at  O0C and  1000C. 
 

05. (a)Describe  the  applications  of  ideal  gas  equation . Give  at  least  two (2) 
      (b)Chlorine   gas  occupies  a  volume  of  563 cm3  at 250C.Calculate  the  volume  of the   
           gas  at  -250C   when  the  pressure  is  kept  contact. 

     (c)A  mixture  of  noble  gases consisting  5.70g  He, 15.2g Ne and  37.0g Ar is  placed in a  
        container  at  room temperature  and  1atm.Calculate. 

         (i)Partial  pressure  of each  gas  components 
         (ii)total  pressure  of the  gas  mixture 
         (iii)Mole  fraction  of each  gas  component  

 
3.LELATIVE  MOLECULAR  MASSES  IN SOLUTION 

01.(a) Define  the  following  
         (i)Lowering  of vapour  pressure 
        (ii)Elevation  of boiling  point 

    (b)The  vapour  pressure  of a 5%  aqueous solution  of  non- volatile  organic  substance  at   
       373 K is  745mmHg.What  is the  molar  mass  of organic  substances .Given that  the   

       vapour  pressure  of pure  water  at  373K is 760mmHg. 
   (c)When  40.0g of Rhombic  sulphur  is  dissolved in  1.0kg  of  CS2, the  vapour  pressure  of  
       CS2 falls  to  0.3868atm.If  the  vapour  pressure  of  pure  liquid  CS2  at 200C is  0.3914   

       atm, what  is the  molecular  forula  of the  sulphur  molecules  dissolve. 
  

02.(a)Assume  100%  dissociation, what  is the  boiling  point  of a  solution  of 200g  of  AlF3  in  
         500g of  water Kb  = 0.520C Kg -1mol. 
       (b)Explain  briefly , why  the  boiling  point  of  a  solution  is high  than the  boiling  point   

           of pure  water? 
        (c)Determine  the freezing  point  of an  aqueous  solution  containing  468g of  sucrose   

            (C12C22C11)  in  350g  of water  (Kf for  water = 1.860C   Kgmol-1. 
 
03.(a)Using  the  concept  of  calligative  properties , explain  the concept  of  anti- freeze   

          solution  in the  car  radiator  and use  of sodium  chloride  or  calcium  chloride  in  cold   
          countries. 

      (b)Molar  elevation  constant  for benzene  is  2.52k/m .A solution  of some  organic   
          substance  in  benzene  boil at  0.126k higher  than  benzene .What  is  the  morality  of the   
          solution . 

 
04.(a)Give  five  differences  between  osmosis  and  diffusion   

      (b)A  person  suffering  from  high  blood  pressure  is  advised   to  take  minimum  quantity   
           
           of  common  salt. Explain. 

        (c)A salt  water  fish  die  when  they  are  suddenly transferred  to a fresh  water, Explain 



4 
 

 
05.(a)Give   five  (5)  reasons  as  why  osmotic  pressure  method  is  used  for  measuring   

           molecular  masses  of  protein ,  polymers  and other macromolecules. 
      (b)A  solution  prepared  by  dissolving  8.95mg  of  a gene  fragment  in  35ml  of water  has   

          an  osmotic  pressure  of  0.335 four  at  298k .Assuming  the  gene  fragment  is a non-  
          electrolyte,  Determine  its  molar  mass. 
       (c)A  19.5g  of  CH2 F COCH  is  dissolved  in  500g  of  water. The  depression  in freezing   

           point  of  water  observed  is  1.00k .Calculate  the  vant  Hoff’s  factor  and  dissociation   
           constant ,  Ka  of  the  acid, Kf  for  water  is  1.86  kg  mol-1 

 
4.CHEMICAL   KINETICS 

01.A chemical  reaction 

      A                   Products   is a zero  order reaction. Using  the  integrated  rate law , determine    
       (i)The rate  constant, k  if  the   concentration  of  A decreases  from  1.4 moldm-3 to  0.7   

           moldm-1  in  100minutes. 
       (ii)The  half  life  of  substance  A if  the  initial concentration  of A  is  1.0 moldm-3 
       (iii)If the  initial  concentration  of  A in  (ii)  is  increased  to  2moldm-3 .Calculate  the  new   

             half  - life  and  compare  it  with  the  half -  life  in  (ii). 
 

02.(a)In a zero  - order  reaction , for  every  100C  rise  in  temperature ,  the  rate  of the   
       chemical  reaction  doubles  what  will  be  the  rate  of the  chemical  reaction  when  the   
       temperature  is  increases  from  100 C to  900C. 

 
     (b)Doubling  the  concentration  of A  in  the  reaction,   Aa + Bb            Products . 

         Doubles  the  rate  of the  reaction. Moreover  doubling  the  concentration  of  both   
         reactant  cause  the  reaction  rate  to  increase by  a factor  of  4. 
           (i)What  is the  order  of  reaction  with  respect  to  A  and  B. 

           (ii)What  is the  overall  reaction  order 
 

03.(a)With  example, explain  the  meaning  of  Disproportional reaction. 
     (b) Identify  the  species  being  oxidized  and  those  which  are   being  reduced  in  each  of  
         the  following  reactions. 

        (i)Ce4+
(aq) + Sn 2+

(aq)                                    Ce+3
(aq) + Sn4+(aq) 

       (ii)6Hg2+(aq) + 4Fe(s)                   3Hg2(s) + 4Fe 3+
 (aq) 

 
       (c)Balance  the  following  redox  reaction  which  occur  in acidic  medium  by  half -   
           reaction  method. 

             Cr2O7
2+

(aq) + HNO2(aq)               Cr3+(aq) +NO-
3(aq) 

     

      (d)(i)An  electrochemical  cell  is  constracted  base d on  the  following  redox  reaction. 
             Zn(s)  +  Cu2+

(aq)               Zn2+
(aq) + Cu(s). 

             If   the  concentrations  of  copper  and Zinc are  5.0 moldm-3  and  0.05 moldm-3  

             respectively .Calculate  the  e.m.f  of this  cell  at  298k  given  that. 
              SQ

Cu 2+/Cu = 0.34V and  EQ
Zn 

2+/Zn = - 0.76V. 

            (ii)Sketch  a well  labelled  electorchemical  cell  using  the  reaction  in d(i)  above. 
4 a) the time required for 10%completion of a first order reaction at 298K is equal to tha required 

for its 25% completion at 308K. if the value of Arrhenius constant A is 4x10 10/s. calculate the 
rate constant at 318K and activation energy. 
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b) the table below show the experimental results for the decomposition of nitrogen (V) oxide  

Temperature o C Rate constant/s 

10 3.83 x10-6 

20 1.71 x10-5 

30 6.94 x10-5 

40 2.57 x10-4 

50 8.75 x10-4 

 

Determine  

i. Activation energy 

ii. The pre-exponential factor 

5. study the reaction mechanism below by considering the given overall reaction  

CH3COCH3   +   I2  +  H+                 CH2ICOCH3     +  HI  

step1 CH3COCH3  +  H3O+              CH3CCH3   + H2O slow 

                                                                  OH 

Step2  CH3CCH3   + H2O               CH3COCH3  + H3O+   fast 

                             OH 

Step3 CH3COCH3   +   I2                CH2ICOCH3     + HI  fast 

i. Identify the reactive intermediates 
ii. Write down the equation for rate determining step 
iii. Write down rate law expression  

iv. Specify the molecularity of the whole reaction mechanism above  
v. Give the name of reaction represented by step 1 up to step 3 in the reaction mechanism 

above 

3. the data analysis of the results of the experiment for the reaction between b and n indicated 

that the graph of  log K against 1/T gave a slope of -2.97x103K  

i. What is the value of activation energy  

ii. Calculate the factor by which the rate decreased when the temperature was lowered 
from 430K to 380K  

5.CHEMICAL   EQUILIBRIAUM 

01.(a) Explain  why  there  is a constant  pressure  of carbon  dioxide  at a particular  temperature   

          ever  calcium  carbonate  undergoing  thermal  dissociation. 
           CaCO3(s)                CaO(s) + Co2(g)  and  why  current  of air  is  blown  through  a  line   
           kiln  during  the  production  of  quickline , Cao. 

 
     (b)Using  partial  pressures,  show  that for  the  gaseous  reaction  of the  type   

           XY(g)               X(g) +Y(g)  at a given  temperature ,  the  pressure  at  which  XY is  exactly   
          one- quarter  dissociated  is  numerically  equal  to  fifteen  times  the  value  of the   



6 
 

          equilibrium  constant  at  that  temperature. 
 

02.(a) Deduce  the  relationship  between  Kc  and  Kp  for  the  gaseous  equilibria. 
          (i)4Hcl(g) + O2(g)           2H2O(g) + 2cl2(g)  

           
          (ii)2NO(g) +O2(g)           2NO2(g) 

 

    (b)For  the  equilibrium 2N2 O5(g)               2N2O4(g) + O2(g) 

        (i)Give  the  Kc  and  Kp  expressions. 

        (ii)Derive  the  relationship  between Kc  and  Kp 
        (iii)Calculate  the  value  and  units  of Kc  and Kp  at equilibrium, concentrations  are  
            [𝑁2𝑂5]  = 1.0 mol/dm-3, [𝑁2𝑂4] = 0.21mol/dm-3 and  [𝑂2]  = 0.11moldm. 

 

03.(a)Equal  amount  of  hydrogen  and  Iodine  are  allowed  to  reach  equilibrium 
          H2(g)  + I2(g)                2HI(2) 
          If   80%   of the  hydrogen  is  converted  into  hydrogen  iodine,  what  is  the  value  Kp at   

          this  temperature. 
     (b)Given  the  equation  for  the  reaction between  H2 and  cl2 as  

           H2(g) +cl2(g)                   2Hcl         DH = -184 KJ 
        Draw  an  energy  profile  curve  for  the  reaction,   indicating  the  activation energy  and   
        Enthalpy  change  for  the  reaction. 

 
04.Ammonia  hydrogen  sulphide,  (NH4HS)  dissociates as  follows. 

     NH4HS             H2S(g) + NH3(g) 

   If  solid   NH4HS  is  placed  in an  evacuated  flask  at  a certain  temperature  it will   
   dissociated until the  total gas  pressure  is 500 torr. 

   (a)Calculate  the  value  of the  equilibrium  constant  Kc  for  the  dissociation  reaction. 
    (b)Additional  NH3 is  introduced  into  the  equilibrium  mixture  without  change  in  

        temperature  until  partial  pressure  of Ammonia  is 700 torr . What  is tteh  partial  pressure   
       of   H2S under   these  conditions. What  is the  total  pressure  in the flask. 
 

6.ACIDS , BASES  AND  SALTS 
01.(a) What  is the  purpose  of an  acid- base  titration ? 

      (b)What  is  the  connection  between  buffer  action and  Le  chatelier  principle? 
      (c)Show  that when  the  concentration  of a weak  acid  [𝐻𝐴] in a acid  - base  buffer  equal   

           that  of the  conjugate  base of a weak  acid  [𝐴−1]. 

 
02.(a) What  is  the  ratio  of  HPO4

2-/H2PO4
- in  a  phosphate  buffer  of PH 7.9 (The  PH of   

            human pancreatic   fluid) 

       (b)Which  has  larger  numerical  value? 
                    (i)The  Pka of a strong  acid  or  Pka of  weak  acid 

                     (ii) The Ka of a strong acid  or  Ka of weak  acid 
 
03.(a) Write  an  equation  for the  reaction  that  taken  place  when  each  base  is  added to  

       water   
         (i)LiOH  

        (ii)(CH3)2NH. 
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        (b)Derive  an  expression  relating  the  degree  of  dissociation  of  ethanoic  acid   
            (CH3COOH)  to  its  dissociation  constant .Given  that its  Ka  = 1.8 x 10-5. 

 
04.(a) Arrange  the  following  in order  of  increasing  PH value  indicating  clearly  your   

           reasoning.0.1M Hcl,  0.1M  H2SO4,  0.1M  CH3COOH, 0.1M NH4OH, 0.1M   NaOH and  
            0.1MNacl. 
 

      (b)If  25.0ml  of an  aqueous solution  of  H2SO4  requires  19.7ml of  0.75M NaOH to  reach   
           the end  point,  what  is the  molarity  of the  H2SO4 solution. 

 
05.(a)When  Na2CO3  is  dissolved  in  pure  water  the  resulting  solution  is basic , that  is  its   
           PH is  greater  than  70.Explain  what  happens. 

       (b)A weak  acid  whose  K = 1 x 10-9, dissociate  in  water  according  to  equation. 
            HA + H2O           H3O+ + A- 

        What  is the  concentration  of HA, H3O+ and A- in a solution  obtained  by  diluting  0.1M  
         of  HA in  1dm3  of  water? Ignore  the  self  ionization  of water. 
 

 
 THERMOCHEMISTRY 

1a) Explain why hot drinks such as tea or coffee which is stored in a vacuum flask cool at slower 
rate than other foods such as soup and stews 

   b. when potassium nitrate dissolves in water, the beaker contain a solution get cooler. Is 
dissolving of this salt an exothermic or an endothermic process? Explain 

2. Calculate the enthalpy change for the process  

CCl4                                          C   +   4Cl. Also calculate the bond energy of C-Cl in CCl4. Given 
the heat of formation of CCl4 is -135kj/mol, atomization energy of carbon is 714KJ/mol, and the 

heat of dissociation of CCl4 is 30.5KJ/mol. 

3. Calculate the standard enthalpy of formation of methanol. If the enthalpy of combustion 

of methanol, carbon and hydrogen are 762, 363 and 286 in KJ/mol respectively. 
4. Calculate the enthalpy of combustion of propane, if heat of formation is 3886KJ/mol. 

Using the following bond energy 

Bond type  Average bond enthalpy in KJ/mol 

C-H 413 

C-C 347 

O=O 498 

C=O 805 

H-O 464 

 
5. a) Given the following reaction  

2P  +  3Cl2                                                 2PCl3  ∆H = -574KJ 
i. how many moles of phosphorus are needed to produce 488KJ? 

ii. How much heat is released when 122g of PCl3 are produced? 
iii. How many grams of  Cl2 are needed to produce 27KJ? 

b. Draw the born Haber cycle of aluminum oxide 
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7.REDOX  AND  ELECTROCHEMISTRY 

01.(a)  Write  the  oxidation  number  of sulphur and  carbon  in the  following  radicals. 

          (i)S4O6
2- 

          (ii)C2O4
2- 

      (b)Balance  the  following  reactions  which  takes  place  in  acidic  solution. 

          (i)ClO-
(aq)   + I-

(aq)               I2(aq) + Cl-(aq) 
(ii)Cr2O2-

(aq) + I-
(aq)                 Cr(aq)

3+ + I2(g) 

(iii)S2O3
2-

(aq)               I-
(aq) + S4O6

2-
(aq) 

 
02.A standard  solution  made  by  dissolving  11.015g of  potassium  dichromate  VI  is  made   

     up  to  250ml . A 25ml  portion  is  added  to  an  excess  of  potassium iodide  and  dilute   
     sulphuric  acid.The  iodide  liberated  required  19.20ml of sodium  thio sulphate . The   

     reaction  equation  between  thiosulphate  and iodide  is  given  by 
     S2O3

2-
(aq)  + I2(aq)                 I-

(aq) + S4O6
2- 

     Find  the  concentration  of the  thiosulphate  solution  in  mol/dm3. 

 
03.(a)Construct  a  galvanic  cell whose  overall  cell reaction is   

     H2  + cl2 + 2H2O          2H3O++2cl- 

 
   (b)Explain  how  you  would  detegrmine , without  PHmeter , the  PH of a solution  in the   

       following  cell , Pt/H2/Hcl //Agcl(salt) /Ag. 
       Calculate  the PH  of the  solution  at  9250C, 1atm) If  the  measured  e.m.f.  of  the cell  is   

       0.385V.(E(Agcl(salt)/Ag(s) = 0.22v 
 
04.(a) Given the  following  standard  redox  potentialat 250C         

 EQ  in  V 

Zn, Zn2+ - 0.76 

Fe,  Fe2+ - 0.44 

Sn, Sn2+ - 0.14 

 
           Compare  the  efficiency  of Zinc  and  tin as  rust  protective  covering  material on iron. 
 

        
(b)Draw  a  labeled  diagram  of the  Daniel  cell and  show  the direction  of  flow of  

           electrons in the external circuit  when  the  cell  is  used to  supply  electricity. 
 
05.Given  the  following  

      Cu2+
(aq) + Ze-           Cu(s)     E∅ = 0.34V 

   
       Ag+

(aq) + e-          Ag(s)    E∅ = 0.80V 

 
        (a)Which  of the  following  is  thermodynamically  feasible  the  reduction  of silver  (I)   

             iron  (Ag+) by  copper  or  the  reduction  of  copper (II)  iron  (Cu2+)  by  silver? Give   
             reasons. 
       (b)Write  two half -  reaction  equation  indicating  which  half- reaction is  under  going   

            reduction  and  which  undergoing  oxidation  reaction. 
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        (c)Write  the  redox  reaction  for  thermodynamically  feasible  reaction. 
        (d)Write  the cell  diagram  of the  thermodynamically  feasible  reaction. 

        (e)Determine  the  standard  cell  e.m.f. 
 

8.SOLUBILITY  AND  SOLUBILITY  PRODUCT 
01.(a)Explain  each  of the  following  
        (i)The solubility  of Agcl  in  water  decreases  when  dilute  hcl  is  added  but  increases   

           when  concentrated  Hcl. 
        (ii)Aqueous  Ammonium  Carbonate  can  precipitation  some  metals  as  metal  carbonate   

            but the  presence  of  Ammonium  chloride  in the  solution  often  prevents  the   
             precipitation. 
 

        (b)Write  the  Ksp  expressions,  with  their  unit  for   
            (i)Iron  III  sulphide  

           (ii)Lead  II  chloride  
           (iii)Zinc  Hydroxide  
           (iv)Calcium  phosphate 

           (v)Magnesium  oxalate 
 

02.(a)Justify  the  statement  that,  although  silver  chloride  has  a larger  Ksp  value  of  1.6 x  
        10-10 mol-2dm-6 than  silver  carbonate  with  a Ksp  value  of 8.2 x 10-12 mol3dm-12, the   
        latter  has  higher  molar  solubility  than  the  former. 

     (b)At  298k,  the  solubility  of Agcl in  pure  water  is  0.00188g/dm03,  what  is its  Ksp   
         given  that  the  molar  mass  of  Agcl  is  143.5g/mol? 

 
03.The  solubility  product  of  Mg(OH)2   is 1.2 x 10-11 mol3dm-9.Calculate  the  minimum   
      concentration  of OH- ions which  must  be  added  to  decrease  the  concentration  of   

      magnesium  ion  in  solution  of  Mg(NO3)2 to  less  than  1.0 x 10-10 moldm-3. 
 

  04.Calcium  hydroxide  (slalced  lime)  is a major  component  of  mortar,  plaster and  cement  
        , solution s  of  Ca(OH)2 are  used  in  industry  as  cheap  strong  base. If the  Ksp of   
         Ca(OH)2 is  6.5 x 10-6, Calculate  the  solubility  of  Ca(OH)2 in  

        (a)Water 
        (b)0.10M   Ca(No3)2 

 
05.The  mohr  Method  is a technique  for  determining  the  amount  of  chloride  ions  in the   
      unknown  sample .This  method  is  based  on  the  solubility  difference  between  

      Agcl (Ksp = 1.6. x 10-10 mol2dm-6) and  Ag2 Cro4(Ksp = 1.9x 10-12mol3dm-9.It  is done  by   
      adding  a  small  amount  of  chromate in a solution containing  unknown  amount  of   

      chloride  ions. By  measuring  the volume  of AgNO3 which  is added  before  the   
      appearance  of a red  colour of  Ag2CrO4 ,You  can  determine  the  amount  of Cl- initially     
       present  suppose  that  you have a solution  that  is  0.1 moldm-3  in cl- and 0.0025 moldm-3  

      in  CrO4
2-,  IF  0.1moldm-3  of AgNO3 is added  dropwise ,what  will  precipitate  first   

      between  Agcl  and  Ag2CrO4? Justify  your  Answer.   


