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Name ………………………………………………….Admission no …………..Date……………….


School……………………………………. Class………..Candidate’s signature………..RollNo……

                                                 KALA TRIAL EXAMS 
                                                 Kenya Certificate of Secondary Education
                                                 CHEMISTRY
                                                 PAPER 1 JULY 2026                                       
                                                 233/1 Chemistry (THEORY)                     Time :   2HRS
  Instructions to Candidates
1. Write your name and admission number in the spaces provided above.
1. Write the name of your school and sign in the spaces provided above.
1. Answer all the questions in the spaces provided in the question paper.
1. Non-programmable silent electronic calculators and KNEC mathematical tables may be used.
1. All working must be shown where necessary.
1. This paper consists of  12 printed pages.
1.  Candidates should check the question paper to ascertain that all pages are printed as indicated and that no questions are missing.
1. Candidates should answer the questions in English
	Question
	Maximum
Score
	Candidate’s
Score

	1-27
	80

        
	
















1. Elements X and Y reacted forming compound Z. This compound has the following properties;
i) It conducts electricity in both molten and aqueous states.
ii) It has high melting and boiling points
a) What particles are responsible for electrical conductivity in compound Z?	(1mk)
…………………………………………………………………………………………
b) What type of structure does compound Z have?	(1mk)
………………………………………………………………………………………..
c) Explain why this compound has high melting and boiling points                                     (1 mk)
…………………………………………………………………………………………..
2. The following chromatogram was obtained from an experiment to investigate the component of a certain dyeD
C
B
A








a) Which two dyes when mixed would produce A	(1mk)
                         ……………………………………………………………………………………………………
b) Which dye is pure	(1mk)
                         ……………………………………………………………………………………………………
c) Indicate on the diagram the probable position of the solvent front	(1mk)

3. The flow chart below shows some properties of two allotropes of element P
Above 96c0

Burning to air
Product of P
Allotrope B
Allotrope A

Below 96c0


Burning to air



a) Name allotrope A	(1mk)
……………………………………………………………………………………………………
b) Write an equation to show the formation of the product of P	(1mk)
…………………………………………………………………………………………………….
c) What does the temperature of 960 C represent?	(1mk)
…………………………………………………………………………………………………….
4. Study the equation and answer the questions that follows 2SO2 (g)+O2 (g)	                  2SO3(g)∆H=-197kJ
a) Suggest two ways in which the yield of sulphur (VI) oxide could be increased	(2mks)
………………………………………………………………………………………………..
………………………………………………………………………………………………..
b) Determine the molar heat of formation of SO3 from SO2 and O2	   (1mk)
…………………………………………………………………………………………………
…………………………………………………………………………………………………
5. In an experiment soap solution was added to three separate water samples. The table below shows the volumes of soap solution required to form lather with 100cm3 of each water sample before and after boiling.
	
	Sample

	
	A
	B
	C

	Volume of soap before boiling (cm3)
	27
	3
	10.6

	Volume of soap after boiling (cm3)
	         17
	3
	3


              Which water sample is likely to be;
a) Soft water	(1mk)
………………………………………………………………………………………
b) Having both temporary hardness and permanent hardness. Give a reason	(2 mks)
…………………………………………………………………………………………
…………………………………………………………………………………………
6. 5.0g of calcium carbonate were allowed to react with 25cm3 of 0.1M hydrochloric acid until there was no further reaction. Calculate the mass of calcium carbonate that remained unreacted.                   (Ca=40.0,C=12.0, O=16)                                                                                                              (3mks)








7. Silicon has three isotopes such as silicon-X, silicon-29 and silicon-30. Their percentages abundance are 92%, 5% and 3% respectively.
a) Given that the relative atomic mass of silicon is 28.11, determine the value of X	(2mks)







b) Identify the most stable isotope. Give a reason for your answer	(1mk)
……………………………………………………………………………………………
……………………………………………………………………………………………

8. Starting with lead(II) oxide, describe how a pure dry sample of lead(II) carbonate can be prepared in the laboratory.                                                                                                                             (3mks)
……………………………………………………………………………………………………….
……………………………………………………………………………………………………….
……………………………………………………………………………………………………….
……………………………………………………………………………………………………….
……………………………………………………………………………………………………….
……………………………………………………………………………………………………….
………………………………………………………………………………………………………..
9. (a) Define Dative bond                                                                                                                 (1mk)
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
(b) Using dot(.) and cross(x) draw a diagram to represent carbon (II) oxide (C=6; O=8)	(2mks)





10. (a) Complete the nuclear equation below	(1mk)
[image: ]

(b) The half- life of iodine–131 is 8 days. Determine the remaining mass when 50g of iodine - 131 decayed
 for 40 days.                                                                                                                                       (2 mks)





11. The solubility of potassium nitrate is 155g/100g of solvent at 750C and 38g/100g at 250C. Determine 
 the mass of potassium nitrate that crystallizes out if 50g of a saturated solution at 750Cwas cooled to 250C.  (3mks)

[image: ]12.The flow chart below shows the three main steps in the preparation of a detergent.
                    









i) State the condition for step I	(1 mk)
…………………………………………………………………………………………………………
(ii) Name the reagent for the reaction in step (II)	(1 mk)
…………………………………………………………………………………………………………..
iii) Give the type of reaction taking place in step (III)                                                                  (1 mk)
…………………………………………………………………………………………………………..
	
	

13. a) A gaseous hydrocarbon contains 80% carbon by mass. Determine it empirical formula
(C=12, H=1)                                                                                                                               (11/mks)2






b) Given that 0.3g of the hydrocarbon occupy a volume of 224 cm3 at s.t.p, determine its molecular formula (C=12, H=1) , molar gas volume at s.t.p =22.4 dm3                                            (11/2mks)                      




14. a) State Graham’s law	(1mk)
………………………………………………………………………………………………………..
……………………………………………………………………………………………………….
……………………………………………………………………………………………………….
b) The relative rate of diffusion of two gases X and Y are in the ratio 3:2 respectively. Given that the relative formula mass of X is 48, calculate the relative formula mass of Y.	(2mks)



	
15. Study the following flow chart and answer the questions that follow

Process T	HCLCompound S
Ethene
Alcohol R

Conc H2 SO4

i) Write the formula of
Alcohol R	(1mk)
                       ……………………………………………………………………………………………………..	
Compound S	(1mk)
                       ……………………………………………………………………………………………………..
ii) Name process T	(1mk)
……………………………………………………………………………………………………….	
               16. The basic raw material for extraction of aluminium is bauxite.
(a) Name the method that is used to extract aluminium from bauxite.	(1mk)
……………………………………………………………………………………………………
(b) Cryolite is used in the extraction of aluminium from bauxite. State its role.	(1mk)
…………………………………………………………………………………………………..
(c) Aluminium is a reactive metal yet utensils made of aluminium do not corrode easily.Explain this observation. 												(1 mk)
………………………………………………………………………………………………………………………..



       17.The apparatus shown below were set-up to prepare and collect hydrogen gas.

                                [image: ]
(a) Identify substance X	(1mk)
…………………………………………………………………………………………………………..
(b) Complete the set up to show how a dry sample of hydrogen gas is collected.	(2mks)

18. The table below describe three experiment on reaction of excess Sulphuric (VI) acid with 0.5g of zinc done under different conditions. In each case the volume of gas produced was recorded at different time intervals
	Experiment
	Form of zinc
	Concentration H2SO₃

	I
	Powder
	0.8M

	II
	Powder
	1.0M

	iii
	Granules
	0.8M



(a)  On the same axis below,  sketch the graphs representing experiments  I and III,  for volume of
                      the gas produced in cm3 against time minutes.                       	                                   (2 mks)    












  


(b) In experiment II, explain how the concentration affected the rate of reaction.	(1mk)



19. The diagram below shows an experiment for investigating electrical conductivity in lead (II) iodide. Study it and answer the questions that follow.
[image: ]
(a)  On the diagram;
i. Label the cathode.	(1mk)
ii. Show the direction of movement of electrons.	(1mk)
(b) Write an equation for the reaction that takes place at the anode.	(1mk)
…………………………………………………………………………………………….
20. A steady current of 0.2 amperes was passed through molten silver bromide for 80 minutes.
a) Calculate the quantity of electricity passed through the set up.                                          (1mk)

b) Calculate the mass of products deposited at the cathode (1F=96500C,Ag=108,Br=80)     (2mks) 



21. Study the flow chart below and answer the questions that follow
BaCl2(aq)                                   	HCl(aq)Gas R that turns acidified K2Cr2O7 orange to green
Solid T
Solution of potassium salt



a) Name the gas R ………………………………………………………………..              (1mk)
b) Write ionic equation for formation of solid T                                                                    (1mk)
…………………………………………………………………………………………………...
c) Use the information in (b) to write chemical equation for the reaction between solid T and dilute hydrochloric acid                                                                                                     (1mk)
…………………………………………………………………………………………………
22. A mixture of ammonium chloride and sodium nitrite was heated as shown in the set up below.
Ammonium chloride + sodium nitriteGas A
Heat
Co







ld water

(a) Identify gas A …………………………………………………………………..            (1mk)
(b) State and explain the precaution that should be taken before heating is stopped.      (2mks)
………………………………………………………………………………………………
………………………………………………………………………………………………
23. Name the process which takes place when;
a) A red litmus paper turns white when dropped into chlorine water	(1mk)
                     …………………………………………………………………………………………………….
b) Propene gas molecules are converted into a giant molecule	(1mk)
                       ……………………………………………………………………………………………………
24. a) Define the term molar heat of neutralization	(1mk)
……………………………………………………………………………………………………….
……………………………………………………………………………………………………….
……………………………………………………………………………………………………….
b) The rise in temperature when 50cm3 of sodium hydroxide is reacted with two acids is given in the table below
	Acid
	50cm3; 1M HC l
	50cm3;1M oxalic acid

	Temperature rise (0C)
	            13
	             8


                     Account for the difference in temperature changes	(2mks)

                ……………………………………………………………………………………………………….
……………………………………………………………………………………………………….
………………………………………………………………………………………………………. 
25. Study the flow chart below and answer the questions that follow.
Mixture

Step IBlack solid
Blue solution
White Precipitate Soluble in excess
Colourless solution
White Precipitate Insoluble on boiling

Add water, filter
                                           Add Pb(NO3)2(aq)	                                                                  Add HNO3(aq)
Step II
Step III	Add NH4OH (aq)
till excess






(a) Identify the cations in the mixture.                                                                                                (1mk)
…………………………………………………………………………………………………………
(b) Write the ionic equation for the reaction occurring in Step II                                                       (1mk)
………………………………………………………………………………………………………….
(c) Give the name of the reaction taking place between the black solid and dilute nitric (V) acid     (1mk)

…………………………………………………………………………………………………………
26.  Study the following part of the simplified Solvay process for the manufacture of sodium carbonate and answer the questions that follows:

Step 1
Ammonium chloride
Na2CO3(s)
NaHCO3(s)
Chamber I





      [image: ]Carbon (iv) oxide




(a) State the main source of Carbon (IV) oxide in the process.	(1mk)
………………………………………………………………………………………………….
(b) Write down the overall equation for the reaction in chamber I.	(1mk)
    ………………………………………………………………………………………………….
(c) Name process in step 1……………………………………………………………………….(1mk)




27. Elements L and M  have atomic numbers 12 and 13 respectively.
(c)  Complete the following table by writing the formulae of each chloride and state the nature of their  solutions. 		              													(2 mks)
	Element 
	Formula of chloride
	Nature of chloride solution

	L
	
	

	M
	
	



(ii) The chloride of element M vaporises easily on heating. Explain.		                           (1m)

                   ……………………………………………………………………………………………………………..

	       ………………………………………………………………………………………………………….….
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