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SECTION A SOMKS) 

1. The diagram below shows a set-up to investigate the process of rusting. Study it and answer the

questions that follow

Test 

tube A 

.... .--.<t... 
Distilled 
wate1· 

Ir�n :pails 

TesttubeB 

Oil 

boiled water 

b·on nails 

(i) State and explain the observation made on the iron nails in the two test tubes at the end of the
experiment. (2mks) 

� . . ..... ........ . .. . ... . . ....... . . . ..... ...... ..... ... . ..... ....... . . ...... . ... . . . . . . . .. . . .... .... . ... •, .... ............... . ... .

........................................................................................................................................................................................................................... · ......................... . 

· (ii) State one condition that accelerates rusting (lmk) 

··· ···· · ·· · ···· ···· · ·· · · ···· · ··· · · · ·· · · ·························· ········ · ······ · · ··········· ········· ·· · · ····················· 

.. . ............. ... . . .... . ...... . . .. . . . . .. ....... . . . .... . ...... . .. .  � . . . . ... . . . .... .... ..... . ................... . ..... . . . . ..... .

. . . 
.. ....... ... . . ...... .... .... . . ..... . . .... . . .. .. . ... ... .... . .. .. . . ....... .. .... . . . . ... . .............. . ..... ............ . . ....... . . 

2. Below are PH values of some solutions

t-1 :-;-I
u
_
ti

_
on 

__ --,---,11-:-.2-------t1-:-.5------+1-:-.2 ------+1-;-3.-5 -------11

(i) Which solution is likely to be:-

Acid rain .... : ... , ..................................... : .................................... (½ mk) 

Potassium hydroxide .................. : ...................................................... (½ mk) 

(ii) A basic substance V reacted with both solutions Zand W. What is the nature ofV (lmk)

..... ... . . .. . .... .... . .. . . . . . .. . ... . . . . .. . : . . . . . . . . . . .  � . .. . ·; .. . .. . .. . . ... . . . . . . . . . . .. . . . . . . . .. . . . .. . . . .... . . . . . . . . . . . . . ..... . . .  .

(iii) Identify two substances that show the characteristics in question (ii) above) (lmk) 
. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  
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3. · Describe how you can prepare a simple acid base indicator using red
°
hibis�us flowers (3mks) 

.. ............................................................................................................................

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . -.................................. · .... ,:, .......... ' � . "·: . : ............................................ •'• ................... .

4 .. Use the. set up below to answer the questions that follow. 

a) On the diagram, label the cathode

b) Write the equation for the reaction at the anode

· Yellow

fumes

(lmk) 

(lmk) 

................ -........................................................ · ....................................................................................... .

c) · On the diagram, show the flow of electrons (lmk) 
• 

5. Explain why calcium carbonate and dilute Sulph�c (VI) acid are not used for preparation ·of Carbon

(IV) oxide in the laboratory

6. Comple�e the following table of elements, their symbols and valances.

Element'Name Symbol Val;ency 

Potassium - -

P�osphorus 
--

Silver -

-
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7. Study the figure below and answer the questions that follow

F 

..--.:::.�-:,�'T'::...,.._ ___ G. 

a) Name the regions labeled:-

F .................................................... . 

G ........................... : ........................ . 

b). Draw a well labeled wooden splint that has been placed across region G 

(½mk) 

(½mk) 

(2mks) 

8. Metal S removes combined oxygen from P reacts _with cold water but Q does not. Q reacts-with an

oxide ofR an� not with an oxide of P mange the metµ! in the order of decreasing reactivity (2mks)
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9. An experiment was set as shown below

Sodium hydroxide 

solution 

a) Draw another diagram to show what you would expect to observe at the end of the experiment

(2mks) 

b) Explain the two observations made in the above experiment (lmk) 

·······································••.•···················································································· 
10. Once an object starts to rust, the proces� continues until the object is co�pletely destroyed. Explain

(2mks) 

.................................................................................................................................. 
················································ ................................................................................. . 
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11. ·urine· sample from fou; athletes ·were investigated by the Doping Association· and a chromatography
- I 

• •• -- • 
• 

·- . . - . . . 
done alongside steroids -A ruJ.d B. Methanol was used as a solvent. The results are showtt in the . . . . 

ascending paper chromatography below. · 

• 

.;._ �- _·.;;.,-.;.... - - �potA-61-�t>ti A-
• .· . ·. . • . . . Sp�+ � - s\-�tt$f 8.-

... 

. � . ...... 
( - ..

- .•• 

• 

• 
• 

- . . . £poi. I - A11te-h:.e \ · 
spot l.-At'41et<a � _. 
5po!-3--At1ct«�· ,· 
��ttt-/dh1'-r�-4. 

A B I 2 3 't 

(i) What is the role ·of methap.ol in the abov� chromatography (lmk) 

...................... • ....................... : ••••••• · ••••••••••••••• ! ••••••••••••••••••••••••••••••• • •••••• : ••••• ; •• ;· ••• � •••••••••• 

(ii) Which of the two steroids is most soluble? (lmk) 

·.• .... : .............................................. : ........ . • .............. : .·. �-. � ...... � ........ · ... · ... � ...................... ·.
(iii) �ch of the athletes had abused dmg

Explain
i 

'(lmk) 

••••••• : •••••••• •.• ••••••••••••••. • ••••• 7 ••••• , •••••••• ; •••• ; •• ·'· •••••••••••••••••• ·-•••• i, 

•••••••••••••••••• 
·:· 

••••• 
� 

••••••••••••• 

. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . 

. . ............................................................................................................................... . . . . .. -

12. A student added Copper (II) ·sulphate to 15cml of distilled water and stirred until ·some remained
. 

. . 

undissolved. Describe p.ow the student can 'obtain crystals of Copper (II) _Suplhate · (3mks) 
. . ........................................................................... � .................................................. . . . 

. . ..................................................... ; .................... ·······························-······················· . . . . . . . 

. . . . . . . . . . . . ·.· .................. ; .... · ..... : ......... •·• .! .... ·;' ...... -· .............................. � .............. �··. ·.· ! •••••••• 
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13. The diagrfil;ll below shows a curve obtained when water at 20° was heated for 15 minutes

. Ternr�c) 

w 

y 

5 /0 15 

11me (m,n) 

(i) What happens to water molecules between point� W and X?

(ii) In which part of the curve does a change of state occur

(lmk) 

(lmk) 

. . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

(iii)Explain why tb.e temperature does not rise between points X and Y (lmk) 

14. a) Define an alkali (lmk) 

· · · · · ······ ········· · · · · · · · · · · · · · · ·· ·· · · · · · ···· ·········· · ··· ······ · · ··· · · · ·· · · · · ···· · ··· ·· · · ··· · · · ······ · · ···· ········· · · ···· 

b) Give two examples of alkalis

. ' 

(2mks) 

. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. A student set-up the apparatus below in order to prepare a sample of oxygen gas using Potassium

Chlorate

chlorate 
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(i) State one property that enables oxygen to be collected by the above method (lmk) 

(ii) Write a chemical equation for the production of oxygen (lmk) 

........................................ .-........... � .... ·; .................................................................... .

(iii)Describe the test for oxygen gas (lmk) 

··············�···························--···················································································· 

. . . . .  •.• .................................................................... •' ................................................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............................................................. . 

16. a) Iodine is mixed with sand. Draw a set-up that can be used to separate a mixture of iodine and sand

(2mks) 

b) State one precaution that should be taken in the above experiment
. : . �. . . 

(lmk) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ................................................................................ . 

17. D�scribe the steps followed when lighting the Br.nsen burner to produce a non luminous flame

. (2mks) 

.............................................................................................................................. , 

. •-· ............. ; ............................................................................................................ .

····:··,······················································· ..................... ···················.•···········••!••······ 

18. The following is_ a set up showing burning sodium metal i:1} oxygen

a) Write an equation for the reaction above (1.mk) 

······························································································································ . . . 

b) The product formed above was dissolved in water and 3 drops of methyl orange added to the

resulting solution. State and explain the observai:ion inade (2mks) 

............................................................................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ... ·:· .......... � ..... : ................................................................... .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � ............................................... .
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SECTION B. (S0MKS) 

. 19. (I) The grid below represents parts of the periodic '.able. Study it and answer the questions 1hat follow. 
/ 

. 

The Jzfers are not the actual symbols of the elements. 

,-- w
' 

Q 

o· p . R s 

T u 
-

z 

a) Which element will requu:e the least amount of energy to remove one of the outermost electrons
. : . 

..

(lmk) 

······················ ··········· · · · ··································· ·· · ·· ····························· ······················ 

b) Select the most reactive non-metal (lmk) 

c) What name is given to the family of elements to which elements 0, T and V belong? (lmk)

I • 

.. . . .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � .............. .

.... . . ........................... . .... ......................... . .................................. ........... , ·················

d) Explain why atomic radius of S is smaller than R (2mks) 

...................... ........................................ . ..... . ............ .................. .... •,• .. . ............ . . . . . .

e) Compare the electrical conductivity of element P and O. Explain (2mks) 

........ .............. . . ... . . ..... .. . . . .... .. . .... . . . .... .. .... . . . . .. . ....... ....... .... . ............... .. . . .. . . ..... . . .......... 

.. 
.! 
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f) Using dots(.) an� crosses (x) to represent electro�, draw a diagram to show the bonding in t�e

compound formed when O reacts with S (lmk)

g) Element W is generally unreactive. Explain (lmk) ' 

· · · · · · · · · · · · · · ··· · · · · · · · · · · · · · · · · · · · · · · ··• • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. _ . . . . . . . . . . . . . . . . ... . . . . . .  . 

(II� The following element belong to_ the_ same group of the periodic table. (The letters are not the 

a6tual symbols of elements) 

Element Atomic radius (nm) Ionic radius (nm) 1 st ionization energy KJ/Mol 

A 0.136 0.065 / 736 

B 0.089 0.031 900 

C 0.174 0.099"-' 590 

a) . Are elements metals or non-metals? Explain (lmk) 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · •. • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·

b) Which of the elements is the most reactive? Explain
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20. The d1agram below represents a set up used to prepare dry hydrogen gas.

FlaskP 

(i) a) Identify the substance

. Zinc granules 

A .................... :; .. · ..... ' ........... :: ... ·; ....................... . 
B ........................................ ; .................. : ....... . 

b) Identity any one mistake in the set up above

. . . 

(lmk) 
(lmk) 
(lmk) 

. . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . : .......... •.• ........... · ................... -· .................................................................. : . . . . . . . . . .

c )-Complete the•diagram to show how the dry hydrogen gas is collected 
d}Name the ·-s1,1bstance that can .be used as a catalyst in the above reaction

(2fuks} 
(l_mk) 

. . 
. ...... ,. ................................................................................................................. : .... .

...................... · ............................................................................... .................. ........... .. .. .. .. .  .

e) State any 2 industrial us,es ofhydrogeµ. gas
. . . . (2mks) 

.. .. .. .............. .. ...................... .............. ............. ........................................ ............. .... .. ........ .. .. .. ...... .. .. ............................ ...... ............... 

. .. . ...... ....... .. . · ........................................................................................................................................................... : ...................... � .......... ..

.. .. . .. . .. .. . .. .. .. . .. .. .. .. .. .. .. .. .. . .. . . . . .. .. .. .. .. .. .. .. .. . � ............................................................................................. : ... ........................... .. .........
....... ...... ..

(ii) a) �ive two .observations made when a small piece. of Sodium metal (the size of rice grain) is
· placed in water. · .

. . 

(2mks) 

..................................................................................................................................................................................................................................... 

.. , ........ ........ ................. ........ .. ..... ................. .. .................. ........................ ....... . . .. .... ...... ............................. .. .. .. .......... ............ .. ..... .. 

........ ............................ ................. .... .. .. � .................................................... ................................................... .................................................................. .. 

. b) (i) The resulting solution formed when Sodium Metal is lowered in water turns red litmus 
paper blue ·and has no effect on blue litmus paper. Expla_in this observation 

. . 

(lmk) 

............................. · ............................................ ., ................................................................................................................................................ ... . 

................................... ... .................. ...................... .. .............. ........... .................... .. ............................ ....... : ................................................................... .. 

.. .. .. .. .............. . .. ............... ... .... ...... .. ....... .. ........... : ............ : .. ........... .. .. .. ............... .. .. ............ .. ... · ........ .. .. .... ... .. ......... .
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(ii) Write an equation for the above reaction (lmk) 

� 1. a) Giving examples differentiate between a normal salt and an acid salt (2mks) 

···················••'••···· ······ ································ · ··············································· · ············

. 
. 

......... . ................. . ...... ..................................... ........... . ................ ........................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -............... .

b) Given the following reagents:- Lead (II) oxide_dilute nitric (V) acid distilled water and Sodium

Carbonate solution. Describe how you would prepare solid Lead (II) Carbonate (3mks) 

I 

c) The diagram below shows how to prepare Solid Iron (III) Chloride. Study it and answer the ·

questions that follow 

Iron (iii) 
<fcy:r----,,,::== � Chloride 

chlorine ����:.....t:tr.(Q 

J gas 

. (i) Name apparatus X 

Retort 
stand 

t:==::::=::: 

(lmk) 

················································ ··············································· ························ ·· ·· · ·· 

.. . ... . ................ . ..................... . ........ . .... . . ................................................................. 

·························· · ·· · ·· · · ················· · ·························· ················ ····· ···················· · ······· 
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(ii) Give the method of salt preparation ( !mh)

................................................................................... ........................ ·················· . . . .• 

(iii)Give a reasons as to why Calcium Oxide is preferred instead of anhydrous Calcium Chloride in

the set-up (lmk)

(iv)Explain why dry chloride gas has to be used (lmk) 

....... : ............. . :: ....................................................................................................... . 

Write a balanced chemical equation between heated iron and Chlorid{ gas (lmk) 

d) State two uses of Sodium Carbonate (2mks) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... ' ....... � ..... _. .................. , ....... .

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • •.• · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ........................................ . 

22. a) The set up below was used to investigate the reducing propertie:; of Carbon (II) Oxide gas.

Bumi::, (.arki 
�===� {JY) oxrdo. 

J,.i tpf
't'a;et-

(i) Outline one observation made in the combustion tube (lmk) 

......................................................................................... � ................................... . 

(ii) What is the main purpose of limewater (lmk) 

(iii)Why should the unreacted Carbon (II) Oxide be burnt at section A (lmk) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(iv) Write a balanced equation for the reaction that takes place at section A when the unreacted

Carbon (ID Oxide is burnt . . ._. ( lmk)

. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -..... ' - ............ � � 
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b) Below is an illustration of Solvay process for manufacture of sodium carbonate. Use it to answer

the questions that follow

5ubsfar1ce 
D --

---

slaKer k;.1¥1. 

(i) Name the two raw materials for the process other than ammonia gas (lmk) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � . . . . . . . . . . .  .
(ii) The Solvay tower produces a lot of heat. State how the heat produced is controlled (lmk)

· · · · ·· · · ·· · · · · ··· · · · · · ·· · · · · · · · · · · · · ·· · · · · ···· · ····· · · · · ······ · ·· ·· · · · · · ·· · · · ···· ···· ···· · ··· · · · · · · ····· · · · · ····· · · ·· ··· · · · · · · . 
(iii)Write_ an equatio� for the reaction taking pl�ce in the roaster (lmk) 

·· · ·· · ··· · · · · ··· ··········· · ··· ··· · · · · · · · ···· ············ · ·· ··· ········ · · · · ··· · ····· ·········· ······· ···· · · ·················· · ·  

(iv) Write the overall equation for the reaction taking place in the carbonator (lmk) 

........................................................................................................... ·.· ................. . 

. . . 

.............................. . ........... . .. .. . . . ........ ..... ........ .... .. . ,, . . . . ............................................ . 

(v) Identify the process taking place in Chamber X ·. (lmk) 
• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . .. . . . . . . . . • ....... .

(vi)State the property of Sodium hydrogen Carbonate that enables it to be separated from ammonium

Chloride (lmk) 

. ................................... . .............................. ................ . ........................................... 

(vii) · State two substances that can be recycled
- -
(lmk) 

'\••· ···· · ········ ······· · · · ·· · · · · · · · ··· · ·· · · · · · · · ·· · ·· ··· · · · · ·· · · · ····· · · · · · ··· ··· ·· ··· ···· · · · · · ··· ··· · ·· · · · · · ·· · ·· ··· · ·· ····· 

(viii) Why· is recycling important in this process (lmk) 

(ix)Identify substance D (lmk) 

· · · ·· · ·· · · ·· · ··· · · ·· • •.•· · · · ······ · · · · · · ···· ····· · ··· ·· · ·· · ·· ··· · · · · · · · ···· ····· ·· ······ ··········· ···· · ·· · · ····· ·· · · ··· · · · ·· ···

· · · ··· · · ·· ··· ··· · · · ··· · · ··•···· · · · · · ···· ·· · · ·· ·· ·· · ··· ·· · ··· ····· ·· ····· · · · · ···· ·· · · ·· · ··· ·· · · ··· · ·· · ···· · ······ · · · ···· ···· ···

;. ,. 
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