





MARKING SCHEME
ARISE AND SHINE TRIAL 2, TERM 2 EXAMINATIONS
CHEMISTRY- 233/1- Paper 1,   THEORY, JULY 2026
1. Element A has atomic number 17 and b has atomic number 12
(a). To which chemical family is;									(1 mark)
A - Halogens
B- B-Alkaline Earth metals
(b). Write the equation for the reaction between A and B						(1 mark)
B(s) + /Mg(s) + Clr(g)  Mg
(c). Element A can form two oxides.  Write the formula of the two oxides.				(1 mark)
A2O, A2O7/Cl2O, Cl2O7
2. Compare the electrical conductivity of 1M methanoic acid and 1M hydrochloric acid.		 (2 marks)
1M hydrochloric acid has higher electrical conductivity than 1M methanoic acid
Hydrochloric acid is a strong acid /ionizes fully while methanoic acid is a weak acid/ionizes partially
3. The set-up below was used to prepare gas Q.  Study it and answer the questions that follow.
 (a) Give physical test for gas Q									(1 mark)
Gas Q has pleasant smell 
 (b) Write the formula of gas Q									(1 mark)
N2O
(c). State one use of ammonium nitrate.								 (1 mark)
Used as a fertilizer
Making explosives
Making instant cold packs 		 mark any one for one mark
4. Describe how you can obtain magnesium chloride crystals from a solid mixture of sulphur and magnesium chloride.												(3 marks)
Add water to the mixture in a beaker and stir.  Filter to obtain magnesium chloride as filtrate.  Evaporate the filtrate to saturation cool the saturated solution for crystals to form.  Dry crystals between filter papers.
5. Study the flow chart below and answer the questions that follow.
 (
Sodium chloride
Hydrogen chloride gas
White 
solid
 R
Gas T
Solid S
)
	Reagent A 	Silver nitrate solution 

	Kmno4

	Aluminium Heat


(a). Identify reagent A						 					 (1 mark)
Concentrated sulphuric (VI) acid /sulphuric (VI) acid H2SO4  -Reject dilute sulphuric (VI) acid
(b). Write the ionic equation for the format Ionic of white solid R.					(1 mark)
Ag+(aq) + Cl-(aq)  Agcl(s)
(c). Name the type of bond and structure in solid S
Bond-covalent       (½ mark)
Structure –Molecular       (½ mark)
6. An oxide of potassium has a molar mass of 110.  If 2.75g of the oxide contains 1.95g of potassium.  Determine the formula f the oxide. (K=39 O=16)							(3 marks)
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K2O2 
7. The table below gives atomic sizes of elements S, T and V that belong to certain metallic group in the periodic table
		Element 		Atomic size (nm)
		   S			     0.160
		   T  			     0.180
		   V                                   0.193
Identify the element with the lowest first ionization energy.  Explain. 				(2 marks)
V. It has largest atomic radius, outermost electron loosely held by the nucleus
8. Hydrogen sulphide gas was bubbled into sulphuric (VI) acid as shown in the figure below.
(a) . State the observation made in the beaker.							(1 mark)
Yellow Precipitate formed  
(b) Give a reason why the gas is directed into sulphuric (VI) acid using inverted funnel.		(1 mark)
Prevent suck-back of sulphuric (VI) acid
(c). Write an equation for the reaction that took place in the beaker. 				(1 mark)
H2S(g) + H2SO4(aq)  S(s) + SO2(g) + 2H2O(l)
9. (a) An aqueous solution of a certain metal sulphate T was electralysed . 1.18g of metal T was deposited when a current of 4A was passed through the solution for 16 minutes and 5 seconds.  Determine the formula of the meal sulphate (IF= 96500c R.A.M of T=59)								(3 marks)
Q = 4 x (16 x 60 + 5)
   = 3860c
      1.18g of T 3860c
59g of T ?
. = 193000c
IF  96500c
? 193000c
.
	Charge on T on is  +2
	TSO4 
10. Name the process s which take place when.
(i) Iodine vapour changes to solid 									(1 mark)
Deposition 
 (ii).   changes to   									(1 mark)
	Reduction 
 (iii). Pink hydrated cobalt (II) chloride changes to blue when mixed with concentrated sulphuric (VI) acid. 
(1 mark)
Dehydration 
11. Explain why sodium hydroxide solution is not preferred to calcium hydroxide solution for the confirmatory test of carbon (IV) oxide in the laboratory. 								(2 marks)
 Sodium hydroxide solution reacts with carbon (IV) oxide forming soluble sodium carbonate
             while calcium hydroxide solution react with carbon (IV) oxide forming insoluble calcium carbonate
/white precipitate.
12. The table below shows four organic compounds each having two carbon atoms.
	Compound
	A
	B
	C
	D

	Formula
	C2H6
	C2H4
	C2H5OH
	CH3COOH


(a) Explain why compounded is said to be saturated. 	 					(1 mark)
Carbon atoms joined by single covalent bond/has maximum number of hydrogen atoms
(b) Describe a confirmatory test for compound C. 							(1 mark)
Add Acidified Potassium dichromate (VI) solution to compound C and warm.  Acidified potassium dichromate (VI) changes from orange to greed.
(c) Compound D is the second member of its group of organic compound.  Write the formula of the first member of the same group. 									(1 mark)
                                O 
  HCOOH  or H  
                              OH
13 The figure below shows a set–up used during a class experiment
(a). State the observation made in the combustion tube at the end of the experiment.		(1 mark)
Black mixture changes to brown solid 
(b). Identify gas X 											(1/2 mark)
Carbon (IV) oxide 
 (c). State and explain the observation that would be made if magnesium oxide is used instead of copper (II) oxide.													(1 ½ mark)
Mixture of black and white solids remains the same.  Magnesium if more reactive than carbon
Carbon cannot reduce magnesium oxide.
14.(a). What is fuel			   								  (1 mark)
Fuel.  Substance that produce useful energy when it undergoes chemical or nuclear reaction.
(b). Thermo chemical equation for the combustion of butane is given below.
	C4 + 13/24+5O H=-2788KJ/mol.
Determine the heating value for butane (C =12 H =1.						(1 mark)
Heating value of butane =   = 47.9kJ/g    		penalize ½ for wrong units
(c). Other than heating value, give another factor that influence choice of fuel for domestic use.     (1 mark)
Cost, Availability, Ease of combustion, Ease of storage, Ease of transportation, Environmental effects, 
                 (mark any one for 1mk)
15. Study the equilibrium reaction below and answer the questions that follow.
2NO(g) +     2=-ve									
(a) How would increase in temperature affect position of the equilibrium? Explain. 		(1 ½ mark)
Equilibrium shift to the left.  The reaction is exothermic, increase in temperature favours backward reaction.
(b) State and explain the observation made if the pressure of the system is increased. 		(1 ½ mark)
Intensity of brown increases.  Increase in pressure shift equilibrium to the side with less number of molecules.
16. In the laboratory ethane can be prepared from salts of alkanoic acid.
(a).  Name the alkanoate salt used during preparation of ethane. 					(1 mark)
Sodium proponoate
(b). Describe how ethane is prepared from the salt named in (a) above. 				(2 marks)
Heat the mixture of sodalime and sodium propanoate and collect the gas overwater or using a syringe
 (
Gas Z
)17. Study the flow chart below and answer the questions that follow.
 (
ZnS
Zn
+
 
water
 
+
 
Gas Y
ZnO
Zn
)
                                                             
                     Oxygen gas	Coke
	Heat 	Step 2
                     Step 1                                          Step 3  conc H2SO4



(a). Name 							
(i) Gas Y- Sulphur (IV) oxide 			(½ mark)
(ii) Gas Z –Carbon (IV) oxide    		 (½ mark)
(b). Give a reason why water molecule can combine with H+ to for hydroxonium ion.  		(1 mark)
Heat  
18.(a)  Draw dot (.) and Cross(x) diagram to show bonding in water molecule.(Atomic numbers of O=8  H=1) 
(1 mark)
[image: ]
 (b). Give a reason why water molecule can combine with H+ to form hydroxonium Ion.	 (1 mark)
Water molecule has Ione pair of electrons
19. The figure below shows a set up that was used during electrolysis of potassium sulphate solution using platinum electrodes.
(a). State and explain the changes on the concentration of potassium sulphate solution as the process proceed..		Concentration of potassium sulphate solution increases. 
 Amount of water in the electrolyte decreases. 
(b). Write the anode equation. 									(1 mark)
4HOOH-  2H2O(l) + O2(g) + 4e 
 (c). Label the anode electrode on the diagram. 							(1 mark)
.[image: ]
20. 0.6g of potassium chloride and potassium carbonate mixture completely reacted with 25cm3 of 0.2M hydrochloric acid.
(a). Write an equation of the reaction which takes place. K2CO3(s) + 2Hcl(aq)  2Kcl(aq) + H2O(l) + CO2(s)
(b). Determine number of moles of the acid used. Moles of Hcl used =    
                                      = 0.005moles
(c). Calculate he mass of potassium chloride in the mixture. (k=39 C=12 O=16) 			(2 marks)
Moles of K2CO3 =  
						  0.0025 moles
                          	Mass of K2CO3 = 0.0025 x 138 
= 0.34g
		 Mass of kcl = 0.6 – 0.345
 = 0.255 
21. Starting with chlorine gas in a gas jar describe how you can prepare a solid sample of sodium chloride														(2 marks)
Heat a small l piece of sodium on a deflagratius spoon.  Lower the burning sodium into a gas jar of dry chlorine gas.  White fumes of sodium chloride are formed.  Allow fumes to settle as white solid.
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)22. Use the information in the energy cycle diagram below to answer the questions that follow.	

                                H1

	

	
		   H3

(a). Give the name of the enthalpy  change.								 (1 mark)
 (i)  H2 – Lattice energy 
            (ii)  H3 – Heat of solution 
(b). Given that H1= -2237/Jmol-1 and H2 2378/ mol-1 calculate the value of Hz.			(2 marks)
             = H
                    = + 2237 + (-2378)
= - 41kJ/mol
23. (a). Using kinetic theory, explain why air balloons burst during a hot sunny day. 		(1 mark)
Increase in temperature increases kinetic energy of gas molecule resulting in increase in number of collisions causing an increase in pressure.
(b) Equal volumes of gas x and Nitrogen gas diffuse through the same hole in 20 seconds and 10 seconds respectively.  Determine the relative formula mass of gas x. (N=14).				 (2 marks
 .
.

.= 

.Rmm,x =  = 112
 (
Solid
Gas A
Liquid B
Dry Ammonia gas
)24. The figure below shows a flow chart involving ammonia gas				



	      Heated Lead (II) oxide





(a). State the observation made when ammonia gas is passed over heated Lead(II) oxide.		(1 mark)
Yellow Lead (II) oxide changes to grey Lead metal 

(b) Identify
(i) Gas A –Nitrogen gas  								(½ mark)
(ii) Liquid B-Water  									(½ mark)	
 (c). What property of ammonia gas is shown by the above reaction.				(1 mark)
            Reducing agent 
25. An Isotope Y decays by emission of an alpha particle to form thorium-232( )
(i) Write a nuclear equation for the reaction.								(1 mark)
.   + 
(ii). Explain why it is not safe to store a radioactive substance in containers made of aluminium.	(1 mark) 
Gamma radiations penetrate through aluminium metal
(iii) State one application of radioisotopes in the medical field.					(1 mark)
 Used to destroy cancerous tissue
 Sterilization of surgical instruments.  
Used to monitor growth in bones
Used to provided power in heart pace settlers
(Mark any one for 1 mk)
26. Sodium metal is extracted from its ores using the Down’s process.
(a). Name the main ore from which sodium is extracted.						(1 mark)
Rock salt 
(b). During electrolysis, calcium chloride is added to the electrolyte.  What is the role of calcium chloride. 
(1 mark)
Calcium chloride is used to lower the melting point of sodium chloride
27. Explain each of the following
(a) Chlorine has higher melting point than argon. 						(1 mark)
Chlorine is diatomic white organ is monoatomic
Chlorine has stronger/more van der wall forces
     (b). Excess use of polyethene bags is a major concern in the country. 				(1 mark)
Polyethane is non-biodegradable hence causes environmental pollution 
   (c). No hydrogen gas is produced when zinc metal react with dilute nitric (v) acid. 		(1 mark)
Nitric (v) acid is a strong oxidizing agent hence oxidizes hydrogen gas to water.
28. During a class experiment, excess ammonia was reacted with chlorine gas.  State and explain the observation that would be made. 									(3 marks)
White fumes formed.  Ammonia reacts with chlorine gas to form Hydrogen chloride gag and nitrogen gas.  Hydrogen chloride gas formed reacts with excess ammonia to form fumes of ammonium chloride.
29. (a). Determine the oxidation state of sulphur in sulphuric (VI) acid.				(1 mark)
H2SO4
(2x1) + S + $(-2) = 0
S = +6
(b). Write the electronic configuration of slphur in sulphuric (VI) acid . 				(1 mark)
2.8
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