233/1 MARKING SCHEME 2025
1. Name the processes which takes place when
(i) Iodine changes directly from gas to solid (1mk)
deposition
(ii) Fe2+  (aq)  to Fe3+  (aq)         (1mk)

oxidation
(iii) White sugar changes to black solid when mixed with excess conc sulphuric (VI) acid
	(1mk)
dehydration
2. Paper chromatography is a method of separating colours or dyes. What two properties should the components of a mixture have that would make the separation possible.(1 mk)
Solubility
Stickness/ adsorption

3. The table below shows the pH values of solutions J K, L, M, and N
	Solution
	J
	K
	L
	M
	N

	pH
	5
	13
	2
	10
	7


	


a) Which solution contains the largest concentration of hydroxide ions (1mk)
  K
b) Which solution is likely to be a solution of acetic acid (1mk)
J

4. The set-up below was used to prepare a sample of oxygen gas. Study it and answer 
           the questions that follow.
Liquid Q
Sodium peroxide






	Diagram -  mk
	Collecting gasmk





                 

(i) Complete the diagram to show how Oxygen can be collected (1mk)

(ii) Name liquid Q(1mk)
     water
          
  (iii)      Write a chemical equation of the reaction to produce oxygen    (1mk)				
       2Na2O2(s)  +2H2O(l)	4NaOH(aq) +O2  (g)

5. The setup below was used to investigate the reaction between metals and water.
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(a) Identify solid X and state its purpose								
        Solid X  -    Calcium chloride                                                                                     (1mk) 
  
         Purpose -     Drying agent                                                                                       (1mk)    

(b) Write a chemical equation for the reaction that produces the flame. (1mk)
 
	2H2(g) + O2(g) __________ 2H2O(g)  
6. Z grammes of a radioactive isotope take 100days to decay to 20grammes .If the half life of the element is 25 days calculate the initial mass of Z radioisotope. (2mks)

                  n= 100/25 = 4                    mk
              320         160          80             40                 20   (1mk)
 

      Initial mass 320 g       mk
7. Element W has two isotopes, W-36 and W-40 which occur in the ratio x: 4. Given that the R.A.M of W is 37.25 find the value of  x  (3mks)

                    = 37.25
	36x +160 = 37.25x +149
                 1.25x = 11
	X=8.8   
8. Study the information in the table below and answer the questions that follow. 
  (The letters do not represent the actual symbols of the elements)
	Element
	Electronic configuration
	Ionization energy Kj/mol)

	P
	2.2
	1800

	Q
	2.8.2
	1450

	R
	2.8.8.2
	1150


     
(a) What is the general name given to the group in which elements P, Q and R belong? (1mk)    	
                  Alkaline earth metals
	
     (b) Explain why P has the highest ionization energy	(1mk)  

  P has the smallest atomic radius due to electrons of P are closest to the nucleus √1 		
					
      (c) Write a balanced chemical equation for the reaction between the oxide of element Q and water                                                                                                     (1mk)    
            c) QO(S) + H2 O(L)                      Q(OH)2(aq) 

9. Using dots(●) and crosses (×) to represent electrons, draw the structures of the following:    	
          (a) Phosphorous chloride (PCl3)                             (1 mks)       
[image: ]
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    	(b) Hydroxonium ion	(H3O+)	                               (1 mks)                       
[image: ]          ( H=1.0, O=16.0, P= 15.0 , Cl = 17.0)
	H	+

	H
	H

10. Describe how to prepare crystals of potassium sulphate starting with 50cm3 of 1M potassium hydroxide (3 mks)  
	Mole ratio KOH:H2SO4  
                                      2:1  √
	Moles of KOH  1×50/1000 = 0.05 √
             Moles of acid = 0.05/2= 0.0025 √
          Volume of acid o.oo25×1000 =25 
React 50 cm3 of 1M KOH with 25 cm3 of 1M  H2SO4 √  heat the mixture to saturation √  leave to cool for crystals to form√
11. A student mixed equal volumes of Ethanol and butanoic acid. He added a few drops of 
  concentrated Sulphuric (VI) acid and warmed the mixture
                (i) Name and write the formula of the main products				           		
Name Ethylbutanoate (1mk)

                   Formula.   (ii) CH3CH2CH2     C – O – CH2 – CH3

                                                                      O


……………………………………..(1mk)


                (ii) Which homologous series does the product named in (i) above belong? (1mk)			
	esters


12. Study the diagram below and use it to answer the questions that follow:-
Lead (II) bromide 
A
B
Heat














        (a) Identify electrodes A and B	   (1 mk)
   A –Anode √
   B- Cathode √
								
        (b) Name the product formed at the anode (1 mk)							 Bromine gas
        (c)  Write the electrode half equation of reaction at electrode A (1 mk)
                2Br-1(l)  - 2e-                    Br2(g)  √1	
13. State and explain the observation made when a piece of charcoal is dropped in a jar containing  Concentrated nitric (V) acid	(1 mk)

Brown fumes of a gas are produced as the charcoal dissolves in the acid. The charcoal 
            reduces nitric (V)  acid to nitrogen (IV) oxide gas that is brown while the charcoal is oxidized
            to carbon (IV) oxide.										

	 
     	



14. When Carbon (IV) oxide is passed through lime water, a white precipitate is formed but 
             when excess Carbon (IV) Oxide is passed, the white precipitate disappears;
(a) Explain why the white precipitate disappears  (1 mk)

Due to formation of calcium hydrogen carbonate which is a soluble salt
     

						
 	(b) Give an equation for the reaction that takes place in (a) above	(1 mk)			
2CaCO3(s) + 2CO2(g)   + 2H2O           2Ca(HCO3)2(aq) 
(- Award 1mk if equation is correctly balanced
- Penalize ½ mk if equation if not balanced)

15. (a) State the Graham’s law	(1 mk)	

    Under the same conditions of pressure and temperature, the rate of diffusion of a gas is inversely proportional to the square root of its density

								
        (b) 100cm3 of Carbon (IV) oxide gas diffused through a porous partition in 30seconds.
        How long would it take 150cm3 of Nitrogen (IV) oxide to diffuse through the same? 
         partition under the same conditions? (C = 12.0, N = 14.0, O = 16.0)	(2 mks)		
b) Time CO2 =  MrCO2
    	Time NO2        MrNO2
Where 100cm3 of CO2 takes 30 seconds
 150cm3 of CO2 takes 30/100 x 150
                                          = 45 seconds√								

452 = 0.975
TNO2
45          = 44      ____ TNO2 = 45
TNO2          46                           0.978
TNO2 = 46 sec 											
OR
 RCO2 = MrNO2
 RNO2      MrCO2

But RCO2 = 100cm3  = 3.33 cm3 per sec
                    	         30 s
3.33       = 46     
 RNO2         44
         		    = 1.0225											 
RNO2 = 3.33
                      1.0225
          	 = 3.26 cm 3 per second 

Time for No = 150 cm3            
                       		 3.26cm sec -1         = 46 secs 								

16. Potassium Manganate (VII) oxidizes concentrated hydrochloric acid form chlorine gas according to the following equation.
2 KMnO4 ( s)  +16 HCl( aq)	             2KCl ( aq)  +2MnCl2( aq)  + 8H2O ( l)  +5Cl2 ( g)
Calculate the mass of  KMnO4  required to form 1.68dm3  of chlorine measured at s.t.p  in the presence of HCl ( K =39.0 , Mn =55.0 ,O= 16.0, M.G.V  at stp = 22.4 dm3)    (3 mks)

    Mole of chlorine 1.68/22.4 = 0.0075
Mole ratio KMnO4 : Cl2
                            2:5
0.0075×2/5  =0.03
Mass 0.03 × 158 = 4.74

17. (a) What is meant by isomerism?	(1 mk)	

Existence of same molecular formula but different structural formula √1
						
(b) Draw and name two isomers of Butene  (2 mks)

	But -1-ene
                       But-2-ene
                       2-methylprop-1-ene








18. When hydrogen sulphide gas was bubbled into an aqueous solution of Iron (III) chloride, a yellow precipitate was formed.
	a) State another observation that was made.	(1 mk)	

       The solution changed from brown/yellow  ½  to light/pale green ½            				
b) Write an equation for the reaction that took place.		(1 mk)	
	b) 2FeCl(aq)    +    H2S(g)                    2FeCl2(aq) + 2HCl(aq)  + S(s) 1 mk
		
c) Describe a laboratory chemical test for a sample of hydrogen sulphide gas. (1 mk)		
pass H2S through lead ii nitrate solution½ a black ppt of PbS  is formed½
19. Study the flow chart below and answer the questions that follows

	                   Brown gas
		Step 1Blue solution
Copper

                                        Reagent Z	       
             STEP 2
                    Reagent Y
Pale Blue precipitate



                                                                               STEP 3                                                                                                                                             
	      Reagent YDeep Blue solution


                    

(a) Name the reagents   Z and Y    (2mks)
             Z- conc nitric (v) acid
              Y-  ammonia solution




(b) Write the formula of the complex ions present in the deep blue solution (1mk)
                                  (Cu (NH3)4]2+

20. In an experiment, dry chlorine gas was reacted with aluminium as shown in the diagram below





Dry Chlorine gas
Aluminium 
Calcium Chloride  
A  
Heat   










  
 	(i) Name substance A		(1mk)									
         A- Aluminium (III) Chloride
    	(ii) Write an equation for the reaction that took place in the combustion tube(1mk)	

  	  (ii) 2Al(s) + 3Cl2(g)                2AlCl3(s)
                   Penalize ½mk for wrong state symbol
		
     	(iii) State the function of the calcium chloride in the set-up above(1mk)
              Drying agent
21. (a)Distinguish between a strong acid and a concentrated acid.	(1 mark)
Strong acid – Highly ionized/dissociated( mk)
Conc. acid – high molecule concentration per given volume or high solute concentration per given volume. ( mk)

(b)Giving a reason in each case, identity an acid and a base in the equation.

H3O+(aq)   + NH3(g)  	       NH4+(aq)  +  H2O(l)

Acid: 	: 	H3O+		 ( mk)
Reason: Donates H+/proton	(  mk)
Base:     NH3				( mk)

Reason: Accepts a proton				           (  mk)
                         				                             	

	
22. Study the following information and answer the question that follows.  

	Heat of hydration of x2+   = -1480 kJ/mol
	Heat of hydration y- = -364 kJ/mol
Lattice energy of XY2 = +2112 kJ/mol
Determine the heat evolved when 31.8g of XY2(s) is dissolved in water to give an infinitely dilute solution.  (RAM of Z = 88, Y = 35.5)			(3 marks)
	

XY2(s)             X2+(g)  + 2y─(g)
	DHsoln  = DH (latt) + DH hydr.
	              = +2112 + (─1480 + 2(─364)
		= +2112 +─2208
		= ─96  kJ/mole

	Molar mass of XY2 is 88 + 71 = 159(g)
	If 159g of XY2 evolve 96 kJ
	∴ 31.8g of XY2 will evolve	31.8  96
					     159
					= 19.2kJ
23. A solution of bromine in water is a chemical reaction in equilibrium. The reaction involved is represented by the equation below;
	Br2(aq) + H2O(l)			 2H+(aq) + Br-(aq) + OBr-(aq)
		Yellow				Colourless
i. State and explain the observation made when dilute sulphuric (VI) acid is added to the mixture at equilibrium.					(2mks)
· The solution turns to yellow, 
· Increase in hydrogen ions cause the equilibrium to shift to the left and more of bromine and water are formed
ii) Define the term dynamic equilibrium (1mk)
· State at which the rate of forward reaction equals the rate of backward reaction



24. Aluminum metal is mainly extruded from molten Bauxite by electrolysis.
         a) Name the main impurity in this ore. 	(1mk)	

             Iron III hydroxide
	
						
         b) Briefly describe how the impurity is removed from the ore before electrolysis process. 	
        Concentrated sodium hydroxide is added at 4 atm pressure to the Bauxite at 160C 
                AL203 dissolves in the sodium hydroxide leaving the iron III oxide as a solid 

	(2 mk)
25. During purification of copper by electrolysis, 1.48 g of copper were deposited when a current was passed through copper (II) sulphate solution for 2 hours. Calculate the amount of current that was passed ( Cu =63.5, 1F = 96500 C)    (3 mks)
Q=It 
2×96500 = 193000
1.48×19300/63.5 = 4498.2677 C
I = 4498.2677/2.5× 3600
I= 0.5 A

26. The diagram below represents a set-up that can be used for the electrolysis of dilute sulphuric acid
[image: ]











	

(a) Name the electrodes A and B  (1mk)

A- Anode
B- Cathode

    	(b) Write an equation for the reaction taking place at electrode B	(1mk)	

 2H+ (aq) + 2e- _________ H2 (g)								


		
   	(c) What happens to the concentration of dilute sulphuric (VI) acid as the reaction continues?   The acid becomes more concentrated                                      (1mk)

	
27. Study the table below and answer the questions that follow
              Bond  type                                      bond  energy kJmol-1  
           C-C                                                     348
           C = C                                                  612
           C-H                                                    432
           C-Br                                                   282
           Br-Br                                                 195
       a) Calculate the enthalpy change for the following reaction
              C2H4(g) + Br2(g)                       C2H4Br2(g)   	 (2mks)						          

	Bond breaking = (4×432) + 612+195= 2535
                    Bond formation =(4×432) + 348+(2×282)= 2640

                   ∆H = +2535+ - 2640 
                          =  - 105 kJmol-1  



    b) Name the type of reaction that took place in (a) above  (1mk)
	halogenation




28. A condensation polymer formed by loss of water molecules has the following structure.
			         O 		     O
                 		          ‖			      ‖
	  CH2 CH2CH2CH2  n


(a) State two advantages of using natural polymers over synthenic ones. (2 mks)

· Biodegradable 
· More durableSynthetic polymers are flammable producing poisonous gases/Natural polymers less flammable.

(b) Draw the structure of the monomer. (1 mk)


      O
                                   H   CH2	     CH2	        C       OH








29.  (a)What is fractional crystallization (1mk)
 Method of separation of mixtures based on their different solubilities 
 (b)The table below gives the solubility of X and Y at 0ᵒC and 45ᵒC
 
	Salt
	 Solubility in g/100g of water

	
	OᵒC
	45ᵒC

	X
	53
	73

	Y
	10
	11


A solution containing 57g of X and 8g of Y in 100g of water at 70ᵒC was cooled to 0ᵒC.Some crystals were observed 
(i) Identify the crystals formed     (1mk)
X
(ii) Calculate the mass of the crystals formed(1mk)
                        57-53 = 4
1
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