NAME: ……………………………………………………………………
ADM …………….
SCHOOL: ……………..………………………
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FORM 3 JANUARY 2023 TERM 1 OPENER EXAMCHEMISTRY
TIME: 2 HOURS
INSTRUCTIONS TO STUDENTS
· Mathematical tables and non-programmable electronic calculators may be used.

· ALL working must be clearly shown where necessary.

1. Study the information in the table below and answer the questions that follow.
The letters do not represent the actual symbols of the elements.

	Elements
	Electronic configuration
	Ionization energy kJmol-1

	P
	2:1



	519

	C
	2:8:1
	494

	R
	2:8:8:1
	418


(i) What is the general name given to the chemical family to which elements P, C and R belong? (1mk)

(ii) What is meant by ionization energy?






(1mks)

(iii) Explain why element P has the highest ionization energy.



(2mks)

2.
a) The diagram below shows a set up that was used to prepare oxygen gas and passing it over  burning candle. The experiment was allowed to run for some time.

[image: image1.wmf]
i)  Name liquid X









(1mk)
ii)  Suggest the pH of the solution in conical flask K. Explain



(1mks)
iii) Write an equation for the reaction taking place in the conical flask M.
(1mk)

3.Below is part of the set-up for the preparation of Carbon (iv) oxide

a) .Complete the set-up to show how dry carbon (iv) oxide may be prepared and collected             (3mks)

     [image: image2.png]Hydrochloric
acid

calcium
carbonate.




b)  State and explain the observation made when carbon (iv) oxide bubbled through calcium       

             hydroxide solution for a long time
(2mks)
c) Give two reasons why carbon (iv) oxide is used by a fire extinguisher 
(1mks)

d.)State two environmental effects of the increase of carbon (iv) oxide in the atmosphere (1mks)

d) A form two student inverted a gas jar full of carbon (IV) oxide over water and sodium hydroxide solution as shown below.

[image: image3.wmf]

Explain the observations made.
                                  (1mks)

 4.  a). In an experiment to determine the percentage of oxygen in air, the apparatus below were set up.  Study the set up and the information provided to answer the questions that follow.

[image: image4.png]Copper turnings




A 500cm3 measuring cylinder K was filled with water and assembled for gas collection.  Copper turnings were heated red hot and water was slowly passed into 500cm3 flask H 
until it reached the 500cm3 mark.  A colourless gas was collected in K.

(i)
What observations were made in the tube I? Explain



(2 mark)

(ii)
Name one of the gases that is likely to be found in J.



(1 mark)

 (iii)
Calculate the percentage of oxygen in air using the above results.


(2 mks)

5.
Study the diagram below and answer the questions that follow.

[image: image10.png]Coppgr (i oxide.





 (a)
Give one observation made in the combustion tube after some time.Explain

(2mk)


 (b)
Write an equation for the formation of the colourless liquid Y.


(1 mark)

          (c) Name the property of hydrogen demonstrated in the above experiment                     (1mk)

6. The diagram below represents two iron nails with some parts tightly wrapped with Zinc and Copper foils respectively.

[image: image11.jpg]


A



B





     Nail

Zinc foil






Copper foil

State the observations that would be made at the exposed parts of the nails A and B after being left in the open for a long time.




(2 Marks)

………………………………………………………………………………………………
………………………………………………………………………………………………… 7. Starting with Calcium Carbonate, describe how a solid sample of Calcium Sulphate can be 

prepared.








(3 Marks)

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….
b)
Give one use of Calcium Sulphate.



(1 Mark)

8.Analysis of a sample of neon gas in a mass spectrometer gave the following results.
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a) Which of the isotope is commonly found?




(½  Mark)

…………………………………………………………………………………………………
b) Calculate the R.A.M. of neon.





(2 Marks)

9.Chlorine gas was bubbled through water for sometimes. The green yellow solution formed was poured into a long glass tube as shown below. Use the set up to answer the questions that follow.
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Sun rays
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Q

i) Which compounds are present in the yellow solution?


(1 Mark)

…………………………………………………………………………………………………
ii) Name substance Q.







(1 Mark)

………………………………………………………………………………………………
iii) Write an equation for formation of Q.




(1 Mark)

………………………………………………………………………………………………
10.State the most appropriate technique used to obtain: -                                          

i) Ammonium Chloride from mixture of Ammonium Chloride and Calcium Chloride. (1mk)

………………………………………………………………………………………………
ii) Water from salt solution.                                                                                           (1mk)

………………………………………………………………………………………………
iii) Kerosene from water – kerosene mixture.                                                                 (1mk)

…………………………………………………………………………………………………
11.The setup below was used to electrolyse CuCl2.Study it and answer the questions that follows.

X



Y








CuCl2(s)







Heat
a) Identify the electrodes.




(1 Mark)

X: …………………………………………..

Y: …………………………………………..+
b) Write the equation of the reaction at electrode Y.

(1 Mark)

…………………………………………

c) State any two observations that would be made when the circuit is completed (2mks)

12.The samples of equal volumes of water were put in 100cm3 conical flasks and heated for 5 minutes on a Bunsen flame. It was observed that sample 1 registered a low temperature than sample II
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(a)
Name flame I







(1mk)



……………………………………………………………………………………………

(b)
State one disadvantage of using flame I for heating  


(1mk)



………………………………………………………………………………………………
13.State why a water molecule H2O can combine with H+ ion to form H3O+ ion 
(1mk)

…………………………………………………………………………………………………
14. The diagram below is a section of a model of the structure of element K



 SHAPE  \* MERGEFORMAT 



State the type of bonding that exist in K   (1mk)                                                                  

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

15. Study the diagram below and answer the questions that follow

[image: image8.jpg]



State and explain two observations made in the above experiment when sodium react with water (2 mks)

16.
i)Write an equation to show the effect of heat on the nitrate of zinc

(1mks)

ii) when a salt Y was left exposed to the atmosphere, it formed an aqueous solution. State the property of salt Y demonstrated above   (1mk)
…………………………………………
17.Describe how solid sample of lead (II) chloride  can be obtained from a mixture of lead (II) chloride, sodium chloride and ammonium chloride.
(3mks)

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

18.Give two major advantages of carrying out experiments in apparatus made of glass. (2mks)

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

19.The diagram below shows the heating curve of a pure substance. Study it and answer the questions that follow:
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a) What physical changes are taking place at points X and Z?                                       (2mks)

X…………………………………….

Y……………………….

b) Using the simple kinetic theory of matter, explain what happens to the substance between points

(i) AB                                                                                                                         (2mks)

c) What would happen to the melting point of this substance if it were contaminated with sodium chloride?                                                                                                         (1mk)

________________________________________________________________________________________________________________________________________________________________________________________________

20.A student tested the PH of three solutions using universal indicator and obtained the following results

	Solution
	Colour
	PH

	A
	Yellow
	4

	B
	Blue
	8

	C
	Green 
	7


Which of the solutions is likely to be ;

(i) sodium chloride                                                                                                             ( ½ mk)

(ii)  lemon juice                                                                                                                       ( ½ mk) 

       (iii)which solution would be used as an anti-acid for treating stomach upset. Give a reason for your answer 




(1mk)
21.Metal S removes oxygen combined with P. Q reacts with an oxide of R but not with an oxide of P. P reacts with cold water but Q does not.

a) Arrange the metals in form order of reactivity starting with the most reactive to the least reactive. (1mk) 
22.
 Study the information in the table and answer the questions that follow;

	Element 
	Atomic No.
	Electron configuration
	Boiling point (oC)

	I
	3
	
	1617

	J
	13
	
	2740

	K
	17
	
	-34

	L
	18
	
	-187

	M
	19
	
	1033


(a) Which elements are in the gaseous state at room temperature (25oC). Explain. 
(2mks)

 
………………………………………………………………………………………………
 
(b) Write the;-

     (i) Formula of the carbonate of the element J.

(1mk)

     
………………………………………………………………………………………………
 (d) Draw a dot (.) and cross (X) diagram for the compound formed between elements 

      I and K





(2mks)

(c) (i) Write the the electronic arrangement of M.( ½ mks)

23.A mixture contains the three gases Ethene, Hydrogen and Ammonia;
	Gas  
	Water 
	Concentrated H2SO4
	Concentrated solution R

	Ammonia

Hydrogen

Ethene 
	Very soluble

Slightly soluble

Slightly soluble 
	Very soluble

Insoluble

Soluble 


	Very soluble

Insoluble

Insoluble 


Explain how you would obtain a sample of hydrogen gas from a mixture of the three 

    gases.






(3mks)


………………………………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………………………..
24. 
The following table gives some information about the physical properties of substances 

            S, T,U and V. Use the information to answer the questions that follow;

	Substance
	M.pt (oC)
	Hardness 
	Electrical conductivity in solid state
	Electrical conductivity in molten state

	S
	High 
	Hard/brittle
	Good 
	Good

	T
	High 
	Hard/brittle
	Poor 
	Poor

	U
	High 
	Hard/brittle
	Poor
	Good

	V
	Low 
	Soft 
	Poor
	Poor


(a) Which of these substances exists as a;

     (i) Giant covalent structure 

( ½ mk)

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

  (ii) Giant metallic structure 


( ½ mk)

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

(b) (i) Why is the melting point of V low?

(1mks)

    
……………………………………………………………………………………………
   (ii) Name the substance that can be used in the laboratory as an electrolyte.(1mk)

      
………………………………………………………………………………………………
25.
 The flow chart below shows how sodium carbonate is manufactured by the solvay process. Study it and answer the questions that follow;


(a) Name the following substances;









(i) Gas P        ……..……………. (1/2 mk)
(ii) Gas X
……………………(1/2 mk)
 (iv) Solid B  ……………………….( 1/2mk) 

 (vi) Solid R …………………………( 1/2mk)

(b) Write chemical equations for the reactions that occur in;

      (i) chamber I






1mk
    
…………………………………………………………………
(c) Name two gases that are recycled in the above process

(1mk)

………………………………………………………………………………………………                 …………………………………………………….
 (d) Give two uses of sodium carbonate 


(1mks)
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