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Question 1 
(a) A (√1mk) elements in group (vi) have 6 electrons in the outermost energy level, they react by gaining 2 electrons.√1mk
(b) Amphoteric Oxide 	√1mk
(c) Element E is more reactive than H (√1mk) Elements E and H are non - metals in group (VII) and reactivity decreases down the group √1mk / E is smaller than H and hence has a higher electron affinity therefore more reactive. 
(d) B(s) + Cl2(g)	BCl2(s)	1mk
(e) (i) The atomic radius of element F is greater than that of G √1mk / Across period number of protons (nuclear charge increases increasing effective nuclear charge. 
(ii) The atomic radius of element G is greater than that of B. √1mk
(f) Solution of oxide of B changes red litmus paper blue and has no effect on blue litmus paper 1mk while solution of oxide of D changes blue litmus paper red and has no effect on red litmus paper. 1mk
(g) 2IOH (aq)  +  H2SO4 (aq) 			I2SO4(aq) + 2H2O(l)	√1mk
2	:	1
Moles of H2SO4 			17.5 x0.5 = 0.00875moles √½ mk
		                  1000
Moles of IOH 		0.00875 ÷ 2 = 0.004375 moles √½ mk
Molarity of IOH 	=	1,000 x 0.004375
					20	
				=         0.21875M √1mk
	Concentration 	=	0.21875 moles/litre 	√½ mk	
Question 2
a) (i) 	Crystalline forms of sulphur 	√1mk
		Or
		Existence of sulphur in more than one form in the same physical state.√1mk
	(ii)  Transition temperature 		√1mk
b) (i)  X - dilution chamber 			√1 ½ mk
		Y- Heat exchanger 			√1 ½ mk
		Z  - Burner 				√1 ½ mk
	(ii) Vandalism (v) catalyst 		√1 ½ mk
		Temperature – 5000C			√1 ½ mk
		Pressure – 200atm			√1 ½ mk
(iii) I – To remove dust particles and water vapour that could otherwise poison the catalyst √1mk
		II- Lose heat and pre-heat incoming gases 	√1mk
(iv) Step 2; 	 2SO2(g) + O2(g)		2SO3(g)		√1mk
Step 3: 	SO3(g) + H2SO4(l)		H2S2O7 (l)	√1mk
		Step 4: 	H2S2O7(l) + H2O(l)		2 H2SO4(l)	√1mk
(v) H2SO4(l) + SO3(g)		H2S2O7(l)	√½ mk
1	:	1	:	1

1 mole of oleum = 178,000	=  1,000moles
			178
1 mole at s.t.p 	= 	22.4L
1,000moles 	=	?		√½ mk
		            =	1000 x 22.4  = 22,400 litres	√1mk

Question 3
(a) Reagent : Hydrogen gas 	√1mk
	Conditions: - Nickel catalyst		√1mk
			    - I50-2500C (temperature)	√1mk
(b) 		H	H	H
		H	C	C	C	H
			Br	H	H
			I – Bromopropane	√1mk
(c) Polypropene		√1mk
(d) Y decolourisesbromine water √1mk while the product formed after step I has taken place does not 														√1mk
(e) Step II – dehydration 	√1mk
	Step III – substitution 	√1mk
(f) (i) A hydrocarbon is a compound that contains carbon and hydrogen only 	√1mk

(ii) 		H	H	H
		H	C	C	C	H
			Br	Br	H							√1mk


Question 4
a) Molar heat of combustion is the enthalpy change that occurs when one mole of a substance is burnt completely in oxygen.  √ 1 mk
b)   
i.  Mass of methanol 	= 	0.38g 	√ ½ mk
	  Change in temp. ΔT 	= 	38.5 – 23.5
					=	150C

	Heat produced. 		=	 MCDT
					=	  100  x 4.2  x 15	√ ½  mk
				 		1000
					=	63.1KJ. 

	Molar mass of ethanol (CH3OH)	 =	32 √ ½  mk

	Molar heat of combustion 	=	  63.1 	x   32	√ ½  mk
					  		 0.38
						=	5313.68 KJ mol-1 

ii. CH3OH(l)  +  H2O2(g)  		  CO2(g)  +  2H2O(l)  √ 1 mk  ΔH = -5313.68KJmol-1
iii.  Heat is lost to the environment 
	Hence the value is lower 	√ 1 mk
c) Equation for formation of propane. 
3C(s)  +  4H2(g)  	     C3H8(g) 	√ 1 mk

 	Heat of formation 	=	 3 (-406) + 4 (-286)  +  2209)	√ 1 mk
				=	-1218  - 4576
				=	- 3585 KJmol-1	√ 1 mk
d)  This is the amount of heat energy given out when a unit mass or unit volume of fuel is completely burned in oxygen. 			√ 1 mk
e)   
· Heating value
· Ease and rate of combustion 
· Availability
· Ease of transportation  			any 2 correct ½ mk each
· Ease of storage
· Environmental effects
· Cost
	

Question 5
a)   
i) Magnesium burns with a bright white flame √ 1 mk
	A white solid is formed 	√ 1 mk
ii)  Place a burning splint √ 1 mk near the mouth of the test tube containing the gas. 
	A ‘pop’ sound is produced. 
	This confirms that the gas is hydrogen √ ½  mk
iii)  Making lining of furnaces. 	√ 1 mk
b)     
i) This the reaction between a given number of moles of hydrogen ions (H+)√ 1 mk and an equal number of hydroxide (OH-) ions to form water. 
ii)  Add 50cm3  of 2M √ 1 mk sodium hydroxide solution. 
iii) Evaporate √ ½  mk the mixture to obtain a saturated solution. 
iv) Leave the saturated solution for some time to crystallize. √ ½  mk
v) Filter the crystals and dry then dry then √ ½ mk between two filter papers. 
c)    
	Indicator
	Colour in

	
	Acidic solution
	 Alkaline solution 

	Phenolphthalein 
	Colourless √ ½  mk
	

	Methyl Orange 
	
	Yellow √ ½  mk



d) 2Mg(s)  +  O2(g)  		 2MgO(s) 	√ 1 mk
3Mg(s)  +  N2(g) 		Mg3N2(s)	 √ 1 mk

Question 6
a) CaCO3(s)  +  2HCl(aq)  		CaCl2(aq) +  H2O(l)   +  Co2(g)  √ 1 mk
b) The carbon (iv) oxide formed escaped into the atmosphere. √ 1 mk
c) To prevent acid from spraying out. √ 1 mk
d) Forms insoluble salt √ ½ mk of calcium sulphate which forms a coat √ ½ mk on the surface of the marble chips preventing any further reaction. 	√ 1 mk
e) The reactions rate would increase √ ½  mk marble powder provides a larger surface area, more particles are involved in reactions, thus increasing the rate of reaction. √ ½  mk
f) CaCo3(s)   + 2HCl+(aq) 	                      	CaCl2(aq)  + H2O(l)   +  CO2(g)  √ ½  mk
	1mole  	        2moles 						1mole
0.12g 			0.12  x  24dm3 √ 1 mk
					100  
				=	0.0288dm3 √ ½ mk




Question 7
7(a) Na2CO3(s) + 2HNO3(aq) 	2NaNO3(aq) + CO2(g) +H2O(l)
(b) 1 mole of CO2(g)		22400cm3
			           56cm3
			=0.0025 moles
(c) Mole ratio Na2CO3   :     CO2
	1           :      1
	?                  0.0025moles
	0.0025moles of Na2CO3
1Mole of Na2CO3= 106g
   0.0025moles       =     ?
= = 0.265g
(d) Mass of water= 0.715-0.265=0.45g

(e) 
	
	Na2CO3
	H2O

	Mass 
	0.265g
	0.45g

	RFM
	106
	18

	Moles
	0.265/106=0.0025
	0.45/18=0.025

	Mole ratio
	0.0025/0.0025=1
	0.025/0.0025=10


									X=10
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