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1. State two characteristics of organisms of the same species.   (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________ 

2. Give the function of a pooter during collection of specimens.   (1mk)  

_______________________________________________________________________________________________________ 

3. a) What is alternation of generations?      (1mk)  

______________________________________________________________________________________________________ 

b) Give two reasons why a bat is classified as a mammal and not as a bird? (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________ 

4. The diagram below shows a certain organism. 

   

a) Name the kingdom to which the organism belongs     (1mk)  

____________________________________________________________________________________________ 

b) State one major economic importance of the organism shown in the diagram above. 

____________________________________________________________________________________________ (1mk) 

5. In an experimenter to investigate gaseous exchange in plants. Form two students set up the 

experiment  below. 
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a) State the observation made at the end of the experiment.   (1mk)  

________________________________________________________________________________________________________

________________________________________________________________________________________________ 

b) Account for the observation made at the end of the experiment.  (2mks) 

________________________________________________________________________________________________________

________________________________________________________________________________________________________

____________________________________________________________________________________________ 

6. Explain why smokers get frequent respiratory infections.    (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

________________________________________________________________________________________________ 

7. How does oxygen concentration affect the rate of active transport?  (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

________________________________________________________________________________________________ 

8. State two roles of osmosis in animals.      (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

________________________________________________________________________________________________ 

9. Explain the observation made when potassium permanganate crystal is dropped at the bottom 

of a beaker containing clean water.     (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

________________________________________________________________________________________________ 

10.  Define the term carrying capacity as used in ecology.    (1mk)  

____________________________________________________________________________________________________________

____________________________________________________________________________________________________ 

11.  State two ways in which rhizobium bacteria benefit from leguminous plants. (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

________________________________________________________________________________________________ 

12. The diagram below is a cross section of a leaf stalk of an aquatic plant. Study the diagram below 

and anser the questions that follow. 
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a) Identify the tissue labeled K.       (1mk)  

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

b) State two ways in which tissue labeled K adapt the plant to its habitat.  (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

________________________________________________________________________________________________ 

13.  What is the role of decomposers in the ecosystem?     (1mk)  

____________________________________________________________________________________________________________

____________________________________________________________________________________________________ 

14.  If ministry of health protocols on COVID -19 were not adhered to in Kenya, it would have 

resulted to human population crash. State one other factor that can lead to human population 

crash.         (1mk)  

____________________________________________________________________________________________________________

____________________________________________________________________________________________________ 

15.  Form two students set up the experirnt below to investigate respiration. 

 

a) State the observation made at the end of the experiment.   (1mk)  

________________________________________________________________________________________________________

________________________________________________________________________________________________ 

b) Account for the observation made.      (3mks) 

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________________________

________________________________________________________________________________________ 
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16. Name the branch of biology that deals with study of: 

a) Birds.          (1mk)  

 

 

b) Internal structure of organisms       (1mk)  

 

 

17.  What are the adaptations of seminiferous tubules found in mammalian testes? (3mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________ 

18.  Name the organism which cause the following sexually transmitted infections. (2mks) 

a) Gonorrhoea 

 

 

b) Herpes 

 

19. Explain why maternal and foetal blood do not mix.     (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

________________________________________________________________________________________________ 

20. a) Name the main process that occur in prophase 1 of meiosis.   (1mk)  

____________________________________________________________________________________________________________

____________________________________________________________________________________________________ 

b) What is the significance of the process named in (a) above?   (1mk)  

____________________________________________________________________________________________________________

____________________________________________________________________________________________________ 

21. The table belowshows the excretory structure and the organism in which the structure is found. 

Fill in the table.        (4mks) 

Organism Structure 

Amoeba  

 Flame cells 

Insects  

Annelids  
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22. State the economic importance of the following plant excretory products. (2mks) 

a) Tannin  

 

 

b) Papain  

 

23. The diagram below represents kidneys from two animals in different habitats. 

  

Suggest the possible habitat for each animal whose kidney is represented by A and B .  

A            (2mks) 

 

B 

 

24. State the functions of each of the following structure in mammals where they are found. 

a) Diastema          (3mks) 

 

b) Horny pad 

 

c) Carnassial teeth 

 

25. Name the main photosynthetic tissue in a leaf.     (1mk)  

____________________________________________________________________________________________________________

____________________________________________________________________________________________________ 

26. Explain how a biologist may break seed dormancy caused by a hard seed coat.    (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

________________________________________________________________________________________________ 

27. Explain two main effects of unsuitable temperature in seed germination. (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

________________________________________________________________________________________________ 
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28. Explain one major characteristic of growth pattern found in lag phase of sigmoid growth curve.

           (1mk)  

____________________________________________________________________________________________________________

____________________________________________________________________________________________________ 

29. State two parameters used to show growth.      (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

________________________________________________________________________________________________ 

30. What is the role of juvenile hormone in insects?     (1mk)  

____________________________________________________________________________________________________________

____________________________________________________________________________________________________ 

31. Classify the following variations as Discontinuous or continuous.   (3mks) 

a) Tuft of hair in the pinna 

 

b) Albinism 

 

 

c) Number of ripe mangoes on a mango tree 

 

32. Give three reasons why use of Drosophila melanogaster is preferred by biologists in carrying out 

genetic experiments.        (3mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________ 

33. What is the role of the following during germination of seeds?   (2mks) 

i)  Coleoptile. 

 

ii)  Coleorhiza. 

 

34. A patient whose blood group is A died shortly after receiving blood from a donor of blood group 

B. Explain the possible cause of death of the patient.   (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________ 
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35. State one difference between guttation and transpiration.    (1mk)  

____________________________________________________________________________________________________________

____________________________________________________________________________________________________ 

36. Explain how anaphylaxis results to death      (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________ 

37. State the function of the following organelles:     (2mks) 

a) Mitochodrion 

 

b) Centriole 

 

 

38. A student estimating the size of an onion epidermal cells counted eleven thick lines bringing the 

transparent ruler with millimeter marks to a sharp focus on the field of view. 

   

Using the diagram above, work out the estimate length of each cell fron x to y in micrtometres 

(show your working.       (2mks) 

 

 

 

 

 

 

39. Name the instrument used to determine the rate of transpiration   (1mk)  
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(KENYA CERTIFICATE OF SECONDARY EDUCATION) 

MARKING SCHEME 

BIOLOGY 231/1 

PAPER 1 

1. ɀ Can interbreed; 

- Give rise to viable/fertile offsprings 

2. Sucking small animals from surfaces (of rocks/barks of trees) 

3. ÁɊ ÉÔȭÓ Á ÃÏÎÄÉÔÉÏÎ ×ÈÅÒÅ Á ÐÌÁÎÔ ÈÁÓ ÇÁÍÅÔÏÐÈÙÔÅ ÁÎÄ ÓÐÏÒÏÐÈÙÔÅ ÇÅÎÅÒÁÔÉÏÎÓ acc where a 

plant  can reproduce by gametophyte or sporophyte forms. 

b)  - Has mammary glands; 

- Has fur rej. hair; 

4. a) (Kingdom) fungi; 

b) ɀ used in brewing (industry); 

c) - Used in baking (industry); mark 1st point  

5. a) Hydrogen carbonate indicator turned yellow/orange 

b) Alluminium  foil reflected back light; respiration in leaf produced carbon(iv) oxide which 

disolved to form carbonic acid; 

6. Smoke from cigarettes forms tar on trachea affecting functioning of cilia;  

Cilia is unable to waft/push out mucus and disease causing micro-

organisms/pathogens/bacteria causing (respiratory) infections; 

7. The higher/ more the oxygen concentration the more/higher the energy produced; thus higher 

rate of active transport; acc converse 

8. ɀ Helps in osmoregulation; accreabsorption of water from kidney tubules/in kidney. 

- Helps to hydrate the cells; 

9. Molecules of potassium permanganate diffuse/spread (in water; until the water turns pink; 

10. Maximum number of organisms an area/habitat can sustain without depleting available 

resources;  

11. ɀ Obtaining food/carbohydrates; 

- Being sheltered; 

12. a) aerenchyma tissue; 

b)- Help in gaseous exchange; 

- offer Buoyancy; 

13.  They help to release minerals (which improve soil fertility); 
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14. ɀ flooding;  Mark 1st point  

- Drought; 

- Eathquakes; 

15. a) Coloured water rose up in the tube; OWTE 

b) Grasshopper inhaled/used oxygen; Soda lime absorbed Co2; thus creating sunction for the 

coloured water; 

16. a) ornithology; 

b) Anatomy; 

17. ɀ long/highly coiled;  

- Have primodial germ cells; 

- Have sertoli cells; 

18. ɀ Neisseriagonorrheae; rej if not underlined separately 

- Herpessimplex;   rej if genus start with small letter 

19. ɀ pressure in maternal blood may lead to rupture of foetal capillaries; 

- Prevents haemo agglutination since martenal blood group may have antibodies and 

antigens different from those of foetus; 

- Prevent infection of the foetus (If mother has an infection;    

         Mark any two points  

20. a) Crossing over of genes 

c) Exchange of genetic materials (leading to variations) 

21.  - Contactile vacuole 

- Platyhelminthes 

- Malpighian tubules 

- Nephridia 

22. a) Tanning of leather 

       Making henna 

b) To treat indigestion 

- as a meat tenderizer 

23. A- Desert/marine water;  

B ɀ Fresh water; 

24. a) Helps the tongue to manipulate food/grass; 

b) Acts as a surface where food/grass is pressed by lower incisors to be cut; 

c) shearing/slicing flesh; 

    crushing bones; 

25. Palisade layer/cells /tissue. 

26. Scarification; by physical means/microbial infections; 
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27. Temparature above optimum denature enxzymes thus no germination; 

- Temparature below optimum inactivate enzymes thus slow/no germination; 

28. Slow growth (because) few cells are dividing/cells are adapting to environment; 

29. ɀ Height/length;  

- Dry mass/fresh mass/weight; 

- Leaf surface area; 

- Volume; 

30.  ɀ Inhibi t shedding of exoskeleton; 

- Promote growth of cuticle;  any 1 

- Prevents sudden/premature change from larval stage to pupa; 

31. a) Discontineous; 

b) Discontineous; 

c) Contineous; 

32. ɀ Females lays many eggs/large number of offsprings which increase sample size; 

- Flies have many observable characteristics (that are distinct and contrasting); 

- Easy to breed them in the laboratory with minimum requirments; 

- Have short generation time; 

- Easy to cross offsprings with their parents/easy to back cross them; 

- Are safe to handle/do not transmit any human disease; 

         Mark 1st three 

33. a) protects plumule 

b) Protects radicle 

34. Haemoagglutination of red blood cells; caused by reaction between antigen A (from the 

donor) and antibody a; (from the patient) 

35. In Guttation excess water is lost in form of water droplets 

In transpiration excess water is lost in form of water vapour;  

                  (both must be correct)  

36. Causes dilation of blood vessels resulting to decrease in blood pressure; thus less supply of 

oxygen/nutrients; (leading to death.) 

37. a) Site for respiration/yield energy for the cell 

b) Take part in cell division (by forming spindle fibres) 

- Form cilia and flagella. 

38. Diameter of fields of view = 10mm 
Number of cells =  5 cells 
Cell size/length =  10000um; = 2000 um; 
        5 

39.  Potometer; 
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SECTION A: (40MARKS) 

Answer all the questions in this section in the spaces provided. 

1. a) The diagram below represents a certain stage of cell division. 

  

i)   Name the stage of cell division represented by the diagram   (1mk)  

_______________________________________________________________________________ 

ii)  Name an organ in the animal body where this cell division takes place. (1mk)  

__________________________________________________________________________________ 

b)  State the role of each of the following reproductive system structures 

i) Seminiferous tubule _______________________________________________________________ (1mk)  

ii) Oviduct _____________________________________________________________________________ (1mk)  

c)  Which structures in the human male reproductive system give secretions which  

i) Neutralize vaginal fluid______________________________________________________________ (1mk)  

ii) Contain nutrients for the spermatozoa ________________________________________________ (1mk)  

d) i) Identify the cell in the diagram below      (1mk)  

 

  

ii) How many chromosomes does the above human cell carry?    (1mk)  

___________________________________________________________________________________ 
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2. The diagram below represents an organelle of a cell. 

 

a) Identify the organelle        (1mk)  

_______________________________________________________________________________________ 

b) Name the parts labelled A and B       (2mks) 

A ____________________________________________________________________________ 

B ____________________________________________________________________________ 

c) State the function of the above structure in a cell     (1mk)  

______________________________________________________________________________________ 

d) State two properties of the structures above.     (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________ 

e) State the importance of the following practices during preparation of a specimen for 

microscopy. 

i)  Cutting into thin slides ______________________________________________________   (1mk)  

ii)  Staining _______________________________________________________________________   (1mk) 

3. The flow diagram below represents passage of a meal through the human digestive system. 

Study the diagram and answer the questions that follow. 

 

Ugali and meat stew  Mouth cavity  Digestive juice A 

 

    Stomach  Digestive juice B 

 

    Ileum   Digestive juice C 

 

a) Name the physical process that will occur in mouth cavity   (1mk)  

________________________________________________________________________________________ 

b) Name the digestive juices B and C       (2mks) 

B__________________________________________________________________ 

C __________________________________________________________________ 
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c) Explain two ways in which the digestive system is protected from corrosive effects of 

digestive juices         (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________ 

d) Name the hormone that stimulates secretion of juice B.    (1mk)  

_____________________________________________________________________________________________________ 

e) Identify two contents of digestive juice A      (2mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________ 

4. The diagram below shows the exchange site between circulatory system and body cells. 

 

a) State the adaptations of the capillaries      (2mks) 

________________________________________________________________________________________________________

________________________________________________________________________________________________ 

b) i) Name the blood cells labelled B      (1mk) 

______________________________________________________________________________________ 

ii) What gas diffuses from B to the tissue, cells     (1mk)  

_____________________________________________________________________________________ 

c) State two functions of the part labelled A.     (2mks) 

________________________________________________________________________________________________________

________________________________________________________________________________________________________

___________________________________________________________________________________________ 

d) Name the blood vessel with the highest concentration of 

Oxygen __________________________________________________________________________ (1mk)  

 

Urea _____________________________________________________________________________ (1mk)  
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5. ÁɊ 7ÈÁÔ ÆÁÃÔÏÒÓ ÐÒÏÍÏÔÅ ÕÌÔÒÁÆÉÌÔÒÁÔÉÏÎ ÉÎ ÔÈÅ "Ï×ÍÁÎȭÓ ÃÁÐÓÕÌÅ ÏÆ Á ÈÕÍÁÎ ËÉÄÎÅÙȩ 

           (3mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________ 

b) What is the importance of a long loop of Henle in animals in arid areas? (1mk)  

____________________________________________________________________________________________________________

____________________________________________________________________________________________________ 

c) Explain how the human body deals with excess amino acids.   (4mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________ 

 

 

SECTION B: (40MARKS) 

Answer question 6 (Compulsory) in the spaces provided and either number 7 or 8 in the spaces 

provided after questions nu mber 8 

6. A 10 gram samples of wheat grains were germinated on a moist filter paper, half of the sample 

was grown in a normal daylight and the other half in permanent darkness. Samples from each 

group was weighed every 48 hours. The fresh mass was found in each case and the following 

results were obtained. 

Day   Fresh mass grown in light (g) Fresh mass grown in darkness(g) 

0    10.0     10.0  

2    13.9     13.8 

4    16.0     16.6  

6    20.0     21.2 

8    26.6     26.6 

10    34.7     32.2 

12    43.8     31.6 

14    53.6     28.0 
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a) On the same axes, plot graphs of fresh mass against time.    (8mks) 
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b) Account for the difference between the two graphs.     (4mks) 

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

________________________________________________________________________________________________________________ 

c) What was the mass of the seedlings grown in light on the 13th day.   (1mk)  

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________ 

d) State three external conditions necessary for germination to take place.  (3mks) 

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________ 

e) List four hormones that affect plant growth and development.   (4mks) 

_________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

7. a) Describe how capture recapture method is used to estimate population of birds of a particular 

species in a forest ecosystem.       (15mks) 

b) What assumption are made when using capture, recapture method to estimate population.  

                                                                                                                                                                         (5mks) 

 
8. a) How are the mammalian lungs adapted to their function.   (10mks) 

b) Describe how blood clotting occurs.      (10mks) 

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________

______________________________________________________________________________________________________ 
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____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________

________________________________________________________________________________ 
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1. a) i) Anaphase 1/Anaphase of meiosis 1;  

ii) Testis/ovary;  rej reproductive system, plural of the organ.  
 

b) i) synthesis of sperms/spermatogenesis; 

ii) pathway for/conduct ova/site for fertilization;   
 

c) i) Prostate gland;   

ii) Seminal vesicle; 
 

d) i) Sperm cell /sperm;  

ii) 23 chromosomes;   
 

2. a) Plasma membrane /Cell membrane;  

b) A  - protein layer;    

 B ɀ Phospho lipid layer;   

c) Encloses the cell contents;  

      Allows selective movement of substances in and out of the cell;  Any one 

d) i) Sensitive to extreme temperature and PH; 

     ii) Semi-permeable;    

iii)  Possess electric charges;   

      Any two 

e) i) Allow light to pass through;  

      ii) To be visible clearly under the microscope;   

 

3. a) Mastication/chewing/grinding;   (any one) 

b) B ɀ Gastric juice; 

C ɀ Intestinal juice/succusantricus; 

c) produces mucus; 

Enzymes produced in inactive form that is pepsinogen and trypsinogen; 

d) Gastrin; 

e) Enzyme salivary amylase/ptylin; 

Mucin/mucus; 
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4. a)Their walls are made up of one cell tick endothelium which provide least distance for 

exchange of substances; 

They are numerous thus creating a large surface area for exchange of materials; 

Have a narrow lumen that maintains high blood pressure;   any two 
 

b) i) Red blood cells; 

      ii) Oxygen; 
 

c) i) Transport of food nutrients/metabolic wastes antibodies involved in defense against 

diseases; 

  ii) Distribution of body heat; 
 

d) Pulmonary vein; 

      Hepatic vein;  
 

5. Afferent arteriole wider than efferent arteriole creating high pressure; 

- Dense network of blood capillaries in the glomerulus create high pressure (since the 

lumen of capillaries is narrow); 

- High pressure of blood from the renal artery entering the glomerulus; 

 

 b)  It enhances the process of reabsorption of water; 

 

 c) Excess amino acids are deaminated; where the amino group is reacted with hydrogen to    

form ammonia; Ammonia is toxic and combines with carbon(IV) oxide to form less toxic urea; 

urea is then excreted in urine through the kidney; 
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6. a) 

 

b) Seedling in light; 

Fresh mass increases steadily with increase in time even after day 11 because of increase in 

body cells; and photosynthesis to produce glucose which is stored in starch; 

Seedling in grown in darkness: 

Fresh mass increases up to day 11 due to increase in body cells then it begins to drop because the 

food reserve is hydrolyzed for energy; at the same time no photosynthesis takes place; 
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c) 48.4.± 0.2 

d) Optimum temperature; 

 water; 

 oxygen; 

e)  Auxins; 

 Gibberellins; 

 Abscisic acid 

 Cytokinins; 

 Ethylene; 

 Florigens;   (Any four) 
 

7 a) Traps are laid; to capture/trap/catch birds; 

 The birds are counted; marked; using a water proof ink/paint; recorded; as first marked (Fm); 

and then released (into the forest); After one day/24hrs/48hrs; traps are laid again; to capture 

the birds again in second capture (SC); and count the marked (MR); and unmarked; proceed to 

calculate the population as  

 Total population (P) = Number of marked and unmarked birds in the second capture (SC); 

     x   number of marked, in the first sample (FM);  

       Number of birds marked in the second sample that were recaptured; 

Acc. P   =FM;  x  SC; 
  MR; 
 
b) No organism moves in or out of the area between the two counts; 

 The released birds mix freely with the remaining population; 

 The mark does not alter the animals behaviour; 

 The marked animals/birds will have enough time to mix with the rest; 

 The population number does not vary during the study period; 
 

8. a) Lungs are made up of (numerous) air sacs/alveoli; The alveoli are many; to increase the surface 

area; for gaseous exchange; 

The alveoli are moist; to dissolve respiratory gases; hence faster diffusion; 

Alveoli have thin epithelium; that reduce distances; covered by respiratory gases; hence faster 

diffusion. 
 

b) When a blood vessel is cut/ligatured; platelets are exposed to air; when they burst/ruptured they 

release thrombokinase/thromboplastin (enzyme); which converts inactive prothrombin; to active 

thrombin; in presence of calcium ions; 

Thrombin convert the soluble fibrinogen; into insoluble fibrin; which forms a mesh work at the 

wound; this dries to form a sab/clot; preventing loss of blood and entry of pathogens.  
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1. You are provided with a specimen labelled K. 

9ÏÕ ÁÒÅ ÐÒÏÖÉÄÅÄ ×ÉÔÈ ÉÏÄÉÎÅ ÓÏÌÕÔÉÏÎȟ "ÅÎÅÄÉÃÔȭÓ ÓÏÌÕÔÉÏÎȟ $#0)0ȟ ÓÏÄÉÕÍ ÈÙÄÒÏØÉÄÅ ÓÏÌÕÔÉÏÎȟ ρϷ 

copper sulphate solution. 

Using a pestle and mortar, crash peeled specimen K into a fine paste. Add some water to make a 

solution. 

a) Using the reagents provided, conduct food tests on the solution and fill the table below. 

(12mks) 

Food Procedure Observation Conclusion 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

  

 

b) i) Which organ of a plant is specimen K?      (1mk)  

___________________________________________________________________________________________________ 

ii) Give a reason for your answer in (b)(i) above?     (1mk)  

________________________________________________________________________________________________ 
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 iii)  State the final product obtained by man when he consumes specimen K.  (1mk)  

 ________________________________________________________________________________________________ 

2. Examine the photographs of animals below. 

       

Use the dichotomous key below to identify their orders and the steps followed to arrive at the order.

            (12mks) 

1. ÁɊ !ÎÉÍÁÌ ×ÉÔÈ ×ÉÎÇÓ ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣ ÇÏ ÔÏ σ 

ÂɊ !ÎÉÍÁÌ ×ÉÔÈÏÕÔ ×ÉÎÇÓȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢ ÇÏ ÔÏ ς 

2.  ÁɊ  !ÎÉÍÁÌ ÂÏÄÙ ÌÅÔÅÒÁÌÌÙ ÆÌÁÔÔÅÎÅÄ ȣȣȣȣȣȣȣȣȣȣȣȣȢȢ 3ÉÐÈÏÎÏÐÔÅÒÁ 

 ÂɊ !ÎÉÍÁÌ ÂÏÄÙ ÒÏÕÎÄ ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢ )ÓÏÐÔÅÒÁ 

3.     a) Animal with oÎÅ ÐÁÉÒ ÏÆ ×ÉÎÇÓ ȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢ $ÉÐÔÅÒÁ 

         ÂɊ !ÎÉÍÁÌ ×ÉÔÈ Ô×Ï ÐÁÉÒÓ ÏÆ ×ÉÎÇÓ ȣȣȣȣȣȣȣȣȣȣȣȣȣ  ÇÏ ÔÏ τ 

4.  ÁɊ !ÎÉÍÁÌ ÆÏÒÅ×ÉÎÇÓ ÈÁÒÄ ȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȣȢȢ #ÏÌÅÏÐÔÅÒÁ 

 ÂɊ !ÎÉÍÁÌ ÆÏÒÅ×ÉÎÇÓ ÍÅÍÂÒÁÎÅÏÕÓ ȣȣȣȣȣȣȣȣȣȣȣȣȣȣ ÇÏ ÔÏ υ 

5. a) Animal abdomen long & slenÄÅÒ ȣȣȣȣȣȣȣȣȣȣȣȣȣȣ /ÄÏÎÁÔÁ 

 ÂɊ !ÎÉÍÁÌ ÁÂÄÏÍÅÎ ÓÈÏÒÔ ÁÎÄ ÂÒÏÁÄ ȣȣȣȣȣȣȣȣȣȣȣȣȣȢ (ÙÍÅÎÏÐÔÅÒÁȢ 

Specimen Order Steps followed 

R1   

R2   

R3   

R4   

R5   

R6   
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b) i) State the phylum to which the animals belong.     (1mk)  

______________________________________________________________________________________________________________ 

ii) Give two reasons for your answer in (b) above      (2mks) 

____________________________________________________________________________________________________________________

____________________________________________________________________________________________________________ 

3. The photographs below show plant seedlings. 

 
a) On photograph W, label any three parts       (3mks) 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

________________________________________________________________________________________________ 

b) (i) Name the type of germination shown in seedlings W and X.   (1mk)  

________________________________________________________________________________________________________ 

ii)  Give a reason for your answer in (b) (i) above     (1mk)  

________________________________________________________________________________________________________ 

c) The two sets of plants were planted on the same day but on differenht conditions. Those in 

photograph W are taller, thinner and has yellow leaves. 

i)  Name this phenomenon.        (1mk)  

________________________________________________________________________________________________ 

ii)  Explain how the phenomenon occur.      (2mks) 

________________________________________________________________________________________________________

________________________________________________________________________________________________ 

iii)   State the significance of this phenomenon.     (1mk)  

_________________________________________________________________________________________________ 

d) Name one factor needed for seed germination.     (1mk)  

____________________________________________________________________________________________________ 
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Food Procedure Observation Conclusion 
Starch Put solution in test tube. 

Add three drops of iodine solution; 

Solution turned 

blue black; 

Starch present; 

Reducing 

sugar 

Put solution in test tube. 

!ÄÄ ÅÑÕÁÌ ÁÍÏÕÎÔ ÏÆ "ÅÎÅÄÉÃÔȭÓ 

solution. 

Heat in hot water bath 

Solution turned 

yellow 

Reducing sugar 

present 

Protein Put solution in test tube. 

Add some sodium hydroxide 

solution. 

Add % copper sulphate solution 

Solution remained 

blue 

Protein absent 

Vitamin C Put some DCPIP in a test tube. 

Add solution dropwise. 

Blue colour of 

DCPIP remains 

Vitamin C absent 

 

b)  i) stem; acc stem tuber 

 ii) Presence of nodes; 

 iii) glucose; 

 

2. a) 

Specimen Order Steps 

R1 Hymenoptera; 1a, 3b, 4b, 5b; 

R2 Diptera; 1a, 3a; 

R3 Isoptera; 1b, 2b; 

R4 Siphonoptera; 1b, 2a; 

R5 Odonata; 1a, 3b, 4b, 5a; 

R6 Coleoptera; 1a, 3b, 4a; 
 

b)  i) Arthropoda; 

 ii) ɀ Bodies are segmented; 

- Have jointed legs; 

- Have exoskeleton; 

- Bodies bilaterally symmetrical;     ANY TWO 
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3. a) Any three e.g stem, cotyledon, leaf 

b)  i) Epigeal; 

 ii) Cotyledons are above the soil; 

c) i) Etiolation;  

ii) Seeds grown in the dark; so contain a lot of auxins; causing rapid growth. 

iii) Grow tall to search for light; 

d) Water; 

Oxygen; 

Suitable temperature;  ANY ONE 
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1. State two difference between a compound an

d a mixture       (2 mk) 



_____________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

2. An element J has atomic number 16. Given it

s two ions J
+4
 and J

2-
. Identify the stable i

on  

 Explain.           

 (2 mks) 

_____________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________       

3. The set up below shows the effect of heat 

on concentrated nitric(v) acid. 

     

(a) What was observed when nitric (V) acid 

vapour was passed over glass wool? 

 (1 mk) 

 

 

(b) What is the role of glass wool in the s

et up?      (
1
/2 mk) 

 

 

 

(c) What happens to the water with litmus s

olution?      (1 mk) 

 

 

(d) Identify gas C        

  (
1
/2 mk) 

 

 
4.     Describe how you would prepare cystals

 of potassium sulphate starting with 100cm3 

of 1M PotassiumHydroxide solution and 1M sulp

huric (VI) acid       (3 mks) 
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5. When equimolar solution of ammoniun hydrox

ide and Potassium Hydroxide were tested sepa

rately for conductivity properties the ammet

e deflection read 4.5A in ammonium hydroxid

e and 8.0A in  

Water with litmus 

solution 

Gas C 

Conc. Nitric acid 

Glass wool 

heat 



      potassium hydroxide. Explain the diffe

rence in the ammete readings.   

 (2 mks)  

 

 

     

 

 

6.  Below is a list of major constituents of 

crude oil and their boiling points. 

          Constituents   

 Boiling point 
0
C  

          Bitumen    Above  400 

 Lubricating oil    350 - 400   

     

 Gases     Below 40 

 petrol     40 - 175 

 

(a) Name the process by which the constituent

s of crude oil can be separated  

 (1 mk) 

 

 

(b) Give one use of bitumen       

   (1 mk) 

 

 

(c) List the order by which the constituents w

ould be obtained from the mixture  

 (1 mk) 

 

 

  

7.  a) Define the term solubility    

     (1 mk) 

 

 

b) Use the information below to calculate th

e solubility of Sodium nitrate  

 (2 mks) 

  Mass of evaporating dish = 15.10g 

Mass of evaporating dish and solution = 40.

10g 

 Mass of evaporating dish and salt = 20.10g 
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8. Consider element Y whose isotopes are ὣ  a

nd  ὣ  Determine the percentage aburdance 

of ὣ  in a mixture  of the two isotopes if
 RAM of Y is 19.5.      (2 mks) 

 

 

 

 

9. The flow diagram below shows bleaching po

wder  is prepared. Use it to answer the qu

estion that follow 

         

 Cl2                      Solid x      

                Ca (Ocl)2. H2O 

                     

  Bleaching powder 

 

(a) Identify solid X        

   (1 mk) 

 

 

 

(b) Write an equation of the reaction between

 Chlorine and solid X    (1 mk) 

 

     

    

       

10.  Hydrogen gas is a better source of fuel 

compared to fossil fuels . Give a reason  

 (2 mks)  

 

 

 

 

 

11. Using  dots (.) and crosses (X) draw a dia

gram to show bonding in a phosphine molecu

le (PH3).  

         (P = 15, H = 1)       

   (2 mks) 
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12. Zinc metal and hydrochloric acid react a

ccording to the following equation. 

   

 Zn(s)   +  2HCl(aq)              ZnCl2(aq)   + H2(g

) 

     3.12g of Zinc metal were reacted with 20

0cm3 of 0.1M hydrochloric acid. 

(i) Determine the reagent that was in exce

ss       (3 mks) 

 

 

 

 

 

(ii) Calculate the total volume of hydroge 

gas that wa liberated at standard temperat

ure and pressure. 

        (Z = 65.4, Molar gas volume = 22.4 

litres at S.T.P)      (2 mks) 

 

 

 

 

 

 

13. Below is a flow chart that shows the proc

ess of obtaining substance C from ammonia 

gas at an  

         optimum temperature of 900
0
C and in 

the presence of a catalyst. 

 

     Haber process   Ammonia   

 Substance C 

 

(a) Name raw materials used in Haber process 

       (1 mk) 

 

 

(b) Identify catalyst used to convert ammonia 

into substance C     (1 mk) 

 

 

(c) Write an equation leading to formation of

 substance C.      (1 mk) 

 

 

 

(d) State two uses of ammonia      

    (1 mk)         
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14. The scheme below shows a method of prepa

ring salts. use it to answer the questions 

that follow; 

         

9000C 

Catalyst 

50cm3 2M 

Nitric (V) acid 

Excess of 

Base C 
Solution K 

Filtration 



         

 

 

 

 

 

a) Name process Z.          

  (1 mk) 

 

b) Why was excess base C used?    

    (1 mk) 

 

 

c)  What would be possible identities of so

lid C      (1 mk) 

 

 

 

15. A solution of hydrogen chloride gas in me

thylbenzene has no effect on sodium hydroge

n carbonate. A solution of hydrogen chlorid

e in water reacts with the hydrogen carbon

ate to produce a gas.  

         Explain.                          

                                           

                                           

                  (3 mks) 

 

 

 

 

 

 

16. Distinguish between ionisation energy and

 electron affinity of an element.  

 (2 mks) 
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17. K,L,M are PH values as shown below. Use the

m to answer the questions that follow. 

    Solution   PH value 

  K   9.0 

L    5.0 

  

Lead (II) nitrate 

crystals 

Residue C 
Process Z 



   M   6.5 

 

(a) Which of the given solutions is likely 

to be       (3 mks) 

(i) Water obtained from a location near gre

en house? 

 

 

(ii) Wood ash solution? 

 

 

(iii) Water collected near a contact proces

s plant? 

 

 

     

18. (a) Distinguish between allotropes and iso

topes          (2 mks)  

           

 

             

b) The chart below is part of the periodic 

table. Study it and answer the questions that

 follow. 

 

     

K   L     

M N       P 

         

 

               

(i) Give  the name of elements that occupy t

he shaded area      (1 mk) 

 

 

    (ii) State one use of the elements of whi

ch P is a member.    (1 mk) 
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   (iii) Write an equation to show the action

 of heat on the nitrate of M   

 (1 mk) 

 

 

  (iv) Compare the ionic sizes of elements M 

and N. Explain.      (2 mks) 

 

 

 (v) Identify the most reactive metal in the 

chart. Explain      (1 mk) 

 



 

 (vi) Write down a balanced equation of the r

eaction that occurs when element L is heate

d in  

           limited supply of air.    

      (1 mk) 

 

 

19. Solid Q was dissolved in water forming a

 geen solution, The solution was divided int

o two portions.  

    To the first portion, acqueous ammonia so

lution was added and a blue precipitate tha

t dissolved in  

     excess ammonia was formed. To the secon

d portion, sodium hydroxide was added till i

n excess. 

 

    (i) Write an equation of the reaction bet

ween the blue precipitate and excess ammoni

a solution and identify the colour of the s

olution formed.        

 (2 mks) 

 

 

 

   (ii) State observations made when sodium h

ydroxide is added till in excess to the sec

ond portion (2 mks) 

 

 

 

 

20. Study the scheme below and answer the que

stions that follow. 

 

 

 

              

    I.  Explain what happens in the following

 steps 

         (a) Step I         

   (1 mk) 
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  (b) Step 2:          

 (1 mk) 

 

II. Sulphur was burnt in air and the products 

were dissolved in water making a solution.  

     (a) Write  and equation of the formation 

of the solution.      (1 mk) 

 

 

Sulphur Amber 

coloured liquid 
Viscous 

Sulphur 

Step 1 

1120C 

heat 

Step 2 

1600C 

heat 



   (b) The solution obtained was found to have

 a very low PH. Give a reason for this observa

tion. (1 mk) 

       

 

21. What is meant by the terms; 

     (a) (i) atom          

  (1 mk) 

 

      (ii) mass number        

    (1 mk) 

 

 

 

 (b) The formula for chromium sulphate is Cr2(S

O4)3. What is the formula of its chloride?    

    (1 mk) 

 

 

 

22. State whether concentrated sulphuric (VI) 

acid is a weak or a strong acid. Explain y

our answer.(2 mks) 

 

 

 

  

23. Below is a scheme of some reaction of eth

yne.  
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(a) (i) State the conditions and reagents r

equired for steps 1 and 2   (2 mks) 

 

 

(ii) Give the formula of the products  K, L,

 M and N     (2 mks) 

 

 

(b) Draw and name two isomers of butane 

     (2 mks) 

 



 

 

 

 

24. (a) What is the difference between hygros

copic and deliquescent salts?  

 (2 mks) 

 

 

 

 

 

      (b) Ste any 2 importance uses of salts.

        (2 mks) 

 

 

 

 

25. A candle wax is mainly a compound consist

ing of two elements. name the 2 elements 

 (2 mks) 
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1.       

 Mixture  Compound 

(i) constituents in a mixture are separated 

by physical 

(i) Constituents in a compound are separated 

by chemical mean 

(ii)  Properties of individual substances are 

not lost 

(ii)  Properties of individual substances are 

lost 

(iii)  No heat or energy is given out (iii)  Heat or energy is given out or absorbed 

(iv) Characteristics of the mixture are 

contributed by each of the substances 

making it 

(iv) Characteristics of the compound are 

difficult from those of individual 

constituents making them 

(v) Constituents do not combine in a fixed (v) Constituents combine in a fixed ration 



ratio 

           (2 mks)   

      

2.  J2- is the most stable a 1mk 

     The ion has a filled up outermost energy level of 2.8.8 while J+4 do not have a filled up outermost    

        energy level  a1mk 

 

3.  a)  nitric (V) acid decomposes to form red brown nitrogen (IV) oxidea1   

    b) It calalyses the decomposition of nitric (V) acida1/2 mk  

    c) The solution turns red a1/2 mk nitrogen (IV) oxide dissolve in water forming nitric (v) acid and 

           nitric (III)acid a1/2 mk 

e) Oxygen a1/2 mk 

 

 4.  ï Add 50cm3 of 1M H2SO4 to 100cm3 of 1M KOH for complete neutralization a1mk  

      - Evaporate excess water to obtain saturated solution, allow crystals to form a1mk 

      - Dry the crystals between filter paper a1mk 

5.   Ammonium hydroxide being a weak alkali ionized partially a1mk while KOH being a strong alkali 

      ionized fully, giving a greater deflection a1mk   

6.   (a) Fractional distillation a1mk 

      (b) Tarmacking of roads, repairing of leaking roof a1mk 

     (c) Gases, petrol, lubricating oil, bitumen a1mk                                       

7.  a)  The maximum mass of solute required to saturate 100gms of a solvent at a particular temperature 

             a1 mk 

b) 20.10 ï 15.10 = 5g a1/2    

40.10 ï 20.10 ï 20g a1/2   

 

5g      20g of water 

x        100g of water 

 

5 x 100/20  = 25g/100g of water a1 mk 
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8. r  x 19   +  (100 ï y)  x 20 = 19.5  x  100   a1 mk 

100                100  

 

Let % abundance of Y be y  

% abundance of  ὣ     will be 100 ï y 

 

19y  + 2000 ï 20y = 1950 

y = -50 

y = 50% a1 mk 

    

9. (a) Calcium hydroxide (Ca(OH)2(s) a1 mk  

 

(b) 2Ca(OH)2(s) + Cl2(g)          2Ca(OCl)2(s)  + CaCl2(q) + 2H2O(l) 

 

10.     The Oxide of fossils fuels are pollutants eg. 

    CO2, SO2          causes acidic rain  a1 mk 



                Causes global warmly 

   The oxide of hydrogen is a neutral substance (water) a1 mk 

           b) A a1 

   c) D    a 1 

11.  

        (2 mks) 

             

12.    (a) Number of moles of HCl that reacted 

        =  0.1 x 200   =  0.02 moles  a1/2 

          1000   

 

                   Mole ratio    HCl : Zn = 2:1 a1/2   

                              

 

              No. of  Moles that reacted (zinc) 

      = 0.02      = 0.01 moles a1/2   

            2 

        = 0.002 molesa1/2   

        Mole of zinc present = 3.12 = 0.048 moles a1/2   

       65.4 

                                   

   Zinc was in excess by 0.048 ï 0.01   

      = g   a1/2   
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(b)  Moles of hydrogen gas produced 

     = 0.02  =  0.01Moles  a1 mk 

          2 

    Volume = 22.4 x 0.01  = 0.224dm3 a1 mk 

      1 

13.     (a)  Nitrogen a1/2   hydrogen  a1/2       

 

          (b) Plantinum ï Rhodium Catalyst   a1 

 

        (c)  4NH3(g) + SO2(g)                4NO(g) + 6H2O(l) 

 

       (d)  Used as a nitrogenous fertiliser 

            - Used in manufacture of nitrogenous fertilisers 

              - making of explosive  

             - softening of water       1/2    x 2 = 1 mk  

 



14.    (a) crystalisation  a1 
         (b)  To ensure all the acid reacted a1 

         (c) Lead (II) oxide, PbO 

               Lead (II) hydroxide, Pb(OH)2 

 

15. HCl gas dissolves in methylbenzene a1 as a molecule but dissolves in water ionizing and releasing  

        H+ ions  a1 which reacts with NaHCO3 releasing CO2(g) a1 

     

16. Ionization energy is the energy required to remove an electrons from an atom in gaseous state a1 

     Electro affinity :- is the energy released when an atom in gaseous state gains an electrons a1 

      

17.    (i) M a1 

        (ii) K  a1 

        (iii) L a1 

 

18.  a) Transition metals  a1 

    b) Helium is used in filling weather baloons  

        - Argon is used in arc-welding where high temperature is required 

         - Neon is used in advertisement signs   (any I mk) 

 

   (c) 2NaNO3(s)   2NaNO2(s) + O2(g)   

 

  (d) N has smaller ionic size a1/2      because it looses 2 electrons a1/2  hence the remaining electrons are 

          more strong a1/2       held by the positive nuclear than M which looses one electron a1/2    

  

   (e) M a1/2      Has the largest atomic radius hence looses electron MOH easily a1/2       

 

   (f)  2C(s) + O2(g)    2CO(g)   a1 

    

19.    (i) CU(OH)2(s) + 4NH3(aq)       Cu(NH3)4  
2+

(aq)  + 2OH-
(aq) a1 

    The solution is deep blue  a1 

 

            (ii) A blue precipitatea1 of copper (II) hydroxide insoluble in excess was formed  a1 
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20. a) Weak van der waalôs forces break  a1 

      b) Sulphur eight rings open up to form long chain that entangle a1 

        

       II. (a) SO2(g) + H2O(l)   H2SO3(aq)  a1 

             (b) The solution is acidic a1 
 

21.  (a) (i) Smallest particle of an element th

at can exist independently a1 

            (ii)  a sum of protons and neutron in the nucleus of an atom a1 

 

       (b) CrCl3 a1 

      

22.  Weak acid    a1 

       It has few free H+ ions but more undissociated H+ ions a1 

23.    Step 1: Condition ï H+
(aq) or acidified solution a1     

                     Reagent ï KMNO4(aq) or K2Cr2O7(aq) a1 

heat 



                      (Reject: potassium manganite(VII) solution) 

  

 Step 2: Condition ï Nickel catalyst / 1600C a1     

                     Reagent ï hydrogen gas (H2(g)  a1 

                       

(ii)   K  H         H 

          C      C       a1/2       

       H H 

 

       L : CH2BrCH2Br      a1/2     

 

      M: CH3CH2Br     a1/2       

 

      N:  CH3CH2HSO4  a1/2       

   

(b)  (i)   
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(ii)  

  

 

24. a) Hygroscopic salts absorb water vapour from the environment but do not form solutions. a1 

   Deliquelent salts absorb water vapour from atmosphere and form solutions.  a1 

 

b) Sodium chloride is used as food additive. 

- KNO3 ï fireworks and gun powder 

- CaSO4 ï plaster of poris 

- NH4NO3 ï fertilizers 



- CaCl2 ï making roads / tarmacking 

- Na2CO3 ï softening of water 

25.    Carbon  (C)  a1 

Hydrogen (H) a1 
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Q1.   The grid below is part of the periodic table. Use it to answer the questions that follow. (The letters are 

not the actual symbols of the elements) 

 

     

E F  G   H I 

J K   L   M N 

        

 

i) Giving a reason, compare the atomic and ionic radii of element H.  (2 mks) 

________________________________________________________________________ 

________________________________________________________________________ 

 

ii)  Select the most reactive metal. Explain      (2 mks) 

________________________________________________________________________ 

________________________________________________________________________ 

iii)     State and explain the differences in the melting of element M and N  (2 mks) 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

iv)     Using dot (.) and (X) draw the structure of: 



a) H3O
+        (1 mk)                                    b) Na2O    (1 mk) 

 

 

 

 

 

 

 

v) Give the name of the chemical family in which element I and N belong.  (1 mk) 

________________________________________________________________________ 

 

vi) Give  one use of element K        (1 mk) 

________________________________________________________________________ 

 

vii)  Write two equations for the reaction that would occur between J and oxygen.  (2 mks) 

________________________________________________________________________ 

________________________________________________________________________ 
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Q2.    (a) Name the following compounds. 

(i) CH2CHCH3         (1 mk) 

 

 

(ii)  CH3CH2CHBrCH3        (1 mk) 

 

 

(b) Amonomer has the following structure 

      H  H 

            C = C 

    H   H 

Draw the structure of its polymer that contains three monomers.   (1 mk) 

 

 

 

 

(c) A sample of the polymer formed from the monomer has a molecular mass 2800. Determine the 

number of monomers that formed the polymer (C= 12; H= 1)   (2 mks) 

________________________________________________________________________ 

________________________________________________________________________ 

(a) Describe an experiment to distinguish between ethane and ethene   (2 mks) 

 



 

 

(b) Propene is prepared in the laboratory by dehydration of propanol 

(i) Name a suitable dehydrating agent       (1 mk) 

 

 

(ii)  State the condition necessary for the reaction to occur    (1 mk) 

 

 

 

(iii)  Write an equation for the dehydration process    (1 mk) 

 

 

 

(c) Draw and name two isomers of butane      (2 mks) 
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(d) On complete combustion of a sample of hydrocarbon, 3.52g of carbon (IV) oxide and 1.44g of 

water was formed. Determine the molecular formula of the hydrocarbon. (Relative Molecular 

masses  

  H = 1.0 and C = 12.0)         (3 mks) 

 

 

 

 

 

 

 

 

Q3.  (a) Define an alkali          (1 mk) 

       

 

      (b)  In an equation below, identify the 

reagent that acts as a base for forwar

d reaction. give a reason 

   H2O2(aq) + H2O(l)    H3O
+

(aq) +HO2
-

(aq)   

 (2 mks) 

     

 



    (c)  Hydrogen chloride gas wa bubbled thro

ugh water and Magnesium metal was placed i

nside the  

         solution. the experiment was repeate

d using methylbenzene in place of water. S

tate and explain the  

           observation made       

     (2 mks) 

 

 

 

 

 

(d) Dilute Sulphuric (VI) acid is used to make

 salts known as Sulphates. A method consisti

ng of three  

      steps is used to make Zinc sulphate f

rom Zinc carbonate. 

Step 1: Add  excess of Zinc carbonate to 20c

m
3
 of 0.4M dilute sulphuric (VI)acid untill th

e reaction is           complete. 

Step 2: filter the mixture 

Step 3: Heat the filtrate until a saturated 

solution forms and then allow it to crystall

ise. 

     

(i) Name a suitable piece of apparatus for m

easuring 20cm
3
 of dilute sulphuric (VI) acid i

n step 1 (1mk) 
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(ii) State one observation which would show t

hat the reaction  complete in step 1. 

 (1 mk) 

 

 

 

(iii) Why is it important to add an excess of

 zinc carbonate in step 1.    (1 mk) 

 

 

 

 

(e) The equation for the reaction is shown. 

     ZnCO3(s) + H2SO4(aq)                  ZnSO4(aq)

  + CO2(g)   + H2O(l)   

 

(i) Name another Zinc compound which could b

e used to make zinc sulphate from dilute su

lphuric (VI)  acid using this method    

       (1 mk) 

 

 

 

 



(ii) Suggest why this method would not work t

o make banum sulphate from banum carbonate 

 and  

dilute sulphuric (VI) acid.      

    (1 mk) 

 

 

 

     

 

Q4.  (I) Use the set up below to answer the qu

estions that follow. 

      

 (a) Write  the equation for the reaction ta

king place at the jet, where a blue flame i

s observed (1 mk) 

 

 

Page 5 of 10  (F3 Chem. P2) 

  (b) Explain the observations that would be

 made if calcium turnings were used instead

 of zinc granules         in the above exp

eriment          (2 mks) 

 

 

 

 

 (c) During the above experiment, 100cm
3
 of XM

 sulphuric(VI)acid was reacted. The volume o

f the gas produced was found to be 480cm
3
. 

determine the value of X, the concentration

 of the acid in moles  

     per litre. (1 mole of gas occupies 24000

cm
3
 at r.t.p)       (3 mks) 

 

 

 

 

 

 

 

(II)  Study the set up below and answer the q

uestions that follow: 



         

 

 

(a)   Describe a chemical test done to ident

ify the substance fromed in apparatus A. 

 (1 mk) 

 

 

(b) State and explain the observation made i

n apparatus C after a long duration.  

 (2 mks) 

 

 

 

 

(c) State the role of apparatus B    

     (1 mk) 
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Q5.   

             

 

 

(a) What precaution should be taken when carry

ing out the experiment above. Explain 

 (2 mks) 

 

 

 

(b) What make it possible to collect product X

 as shown above.     (1 mk) 

 

 



(c) Substance Y can either be calcium oxide o

r anhydrous calcium chloride. State and exp

lain the one  

           which is more efficient in this e

xperiment       (2 mks) 

 

 

 

 

 

(d) Write the equation for the reaction taking

 place in the combustion tube.   

 (1 mk) 

 

 

 

 

 

(e) The total mass of substance X formed was f

ound to be 0.5g. Calculate the volume of ch

lorine gas that 

     reacted with iron (Fe = 56.0,  1 = 35.5 a

nd molar gas volume at 298K is 24000cm
3
) 

 (2 mks) 
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(f) In an experiment, a test-tube full of chlor

ine water was inverted in chlorine water as

 shown and the set up left in sunlight. 

          

(i) State the observations made in the above

 experiment      (2 mks) 

 

 

 

(ii) Write the equation for the reaction taki

ng place.      (1 mk) 

 

 

 

(iii) What will happen to the PH of the solut

ion in a beaker after one day? Give a reaso

n.  (2 mks) 

 

 

 

 

Q6. Study the flow chart below and answer the

 questions that follow; 
Colourless 

solution 



 

 

 

 

 

  

 

 

 

 

 

(a) Name the white precipitate     

     (1 mk) 

 

 

 

(b) Write the formula of the potassium salt 

      (1 mk) 

 

 

(c)  Name the gas Q        

  (1 mk) 
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(d) Write a balanced equation for the reacti

on between aqueous hydrochloric acid and so

lid X  (1 mk) 

 

 

(e) Sulphur occurs naturally in two different

 forms called allotropes. 

    (i) What are allotropes      

    (1 mk) 

 

 

The two different allotropes of sulphur are 

stable at different temperature S, as shown

 in the equation 

  below. 

 

Rhombic sulphur        

 Monoclinic sulphur 

 

(ii) Give the name of the temperature 96
0
C 

      (1 mk) 

 

 

(f) Explain why a piece of burning megnesium

 continues to burn in a gas jar of Sulphur(I

V)Oxide 

              

 (2 mks) 

 

 

 

(g) (i) Give a reason why during manufacture 

of Sulphuric(VI)acid, Sulphur(VI)Oxide, is diss

olved in  

       concentrated Sulphuric(VI)acid instea

d of dissolving in water    (2 mks) 

Below 960C 

Above 960C 

Solution of 

Sodium salt 
White 

precipitate 

Gas Q 

The solution 

turns from 

orange to green 

Acidified 
K2Cr2O7 

BaCL2(aq) 



 

 

(ii) State one use of sulphuric(VI)acid  

      (1 mk) 

 

 

Q7.  The first step in the industrial manufac

ture of nitric (V) acid is the catalytic oxi

dation of ammonia gas. 

    (a)  What is the name of the catalyst use

d?        (1 mk) 

 

 

b) Write the equation for the catalytic oxida

tion  of ammonia gas     (1 mk) 

 

 

 

c) Nitric(V)acid is used to make ammonium nitr

ate. State one use of ammonium nitrate 

 (1 mk) 
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(d) The diagram below shows a set-up of appar

atus that can be used to prepare nitroge(IV)

oxide. Study it and use it to answer the qu

estions that follow; 

 

(i) Write the equation for the reaction that 

takes place in the boiling tube   

 (1 mk) 

 

(ii) State two observations made in the boilin

g tube.      (1 mk) 

 

(iii) Explain why lead(II)nitrate is preferred 

over other metal nitrates in this experiment

  (1mk) 

Gas A 

Liquid B Boiling 

tube 

Lead(II) 

nitrate 

Heat 

Ice 

Water 



 

(iv) Describe how gas A can be identified 

        (1 mk) 

 

(v) Write the  formula of liquid B    

   .  (1 mk) 

 

(vi) When a few drops of aqueous ammonia were

 added to copper(II)nitrate solution. a light

 blue  

      precipitate was formed. On addition of

 more aqueous ammonia, a deep blue solution 

was formed.  

       Identify the substance responsible for

 the  

(a) Light blue precipitate      

    (1 mk) 

 

 

 

(b) Deep blue solution        

  (1mk) 
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Q1.  (i) The ionic radius of H is larger than that of its atomic radiusa. H reacts by gain of electrons. The 

             incoming electrons experience repulsion from the already existing electronsa 

(ii)  J. a J has the largest atomic a1/2 radius hence least ionization energya1/2  

(iii)  M2 has a higher melting point than Na. M2 is a diatomic gas while N is monoatomica1/2, hence 

M2 a1/2 has stronger van der waal forces than N / M2 molecules are larger than molecules of N 

hence stronger vandar waals forces. 

(iv)  

 

 



 

(v) Noble gases a 

(vi) MgO is used in the lining of furnances. a 

Mg(OH)2 is used as anti-acid medicinea 

 

(vii)  4J(s) + O2(g)   2J2O(s) a 

 

2J(s) + O2(g)   J2O2 (s) a 

 

Q2.  (a) (i) prop-i-enea 

(ii)  2 ï bromobutanea 

 

 
 

(c) C2H4 = 28 a1/2 

            2800  = a1/2 100 monomersa 

               28 

 

(d)  Bubble ethane and ethane through acidified KMnO4a1/2  separately. Purple colour of 

KMnO4/H
+  remain purple in ethane but changes to colourless in ethane a 

          Or K2Cr2O7/H+ / Burning / Bromine water 
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(e) (i) concentrated sulphuric (VI) acid a 

(ii)  Heat a 

(iii)  CH3CH2CH2OH               CH3CHCH2   + H2Oa 

 

(a)    

 
 

(b) Mass of C = 12 x 3.52 = 0.96g,   mass of H = 2 x 1.44 = 0.16g 

                          44                                               18 

Moles of C = 0.96 = 0.08   moles of H = 0.16   = 0.16 

                  12                   1 

 

Element  C  H 

  Mole ratio 0.08  = 1  0.16 = 2 

   0.08   0.08 

   Empirical formula = CH2;  (CH2)n = 56 

       (12 +2)n = 56 

       n = 4 

heat 



     M.F = C4H8 

Q3.  (a) Soluble base a 

        (b)    H2O since it accepts a  H+a 

(a) In the solution made of water, there was efferrescence a1/2 since HCl dissociates to form H+ that 

reacteda1/2  with magnesium 

In Methylbenzene, there was no efferrescence a1/2 since HCl remained as a moleculea1/2 

(b) (i) Burettea 

(ii) Efferrescence stops / no more zinc carbonate dissolvesa 

(iii) to ensure that all the acid reacts / all the acid get used up. a 

(c) (i) Zinc Oxide a 

(ii) Formation of insolublea1/2  barium sulphate which coat bariuma1/2  carbonate preventing 

further reaction 

 

Q 4. (i) a) 2H2(g) + O2(g)  2H2O(g) a 

 

            (b)  Efferrescence stops immediately a1/2  due to formation insoluble calcium a1/2 sulphate that 

coat calciuma1/2  metal preventing further reaction. a1/2 

 

(b)  Zn(s) + H2SO4(aq)   ZnSO4(aq)  + H2(g) a 

1 mole H2SO4    24000cm3 

      x    480cm3 

 

   480 x 1  a1/2  = 0.02 molea1/2 

  24000 
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     0.02   100 

      x   1000 

      1000 x 0.02 a1/2   = 0.2Ma1/2 

            100 

 

(ii)  (a)Add the liquid in white anhydrous CuSO4 solid,  it changes to blue a 

(b)White precipitate dissolves since calcium carbonate, water and carbon(IV) oxide react further 

to form soluble calcium hydrogen carbonate a 

(c)To suck the gaseous product from the system a 

 

  Q 5.  (a) Done  in a fume chamber asince chlorine is poisonous a 

(b) Iron (III) chloride sublimesa 

(c) Calcium oxide a since it react with acidic chlorine gas to form a salt, thus preventing air 

pollution in addition to absorption of moisture. a 

(c) 2Fe(s) + 3Cl(g)          2FeCl3(s)  a 

(d) Moles of FeCl3 =  0.5 = 0.003 a1/2 

            162.5 

Moles of Cl2  = 3/2 x 0.003 

      = 0.0046a1/2 

Volume of Cl2 = 0.0046 x 24000 



Platinum 

Catalyst 

      = 110.4cm3a 

 

(e) (i) Yellow solution changes to colourless a 

   A colourless gas is formeda 

 

(ii) 2HOCl(aq)   2HCl(aq) + O2(g) a 

 

(iii) PH decreases duea  to increase in the amount of HCl which is a strong acid. a 

 

Q 6.  (a)  Barium sulphite a 

         (b) K2SO3  a 

          (c) Sulphur (IV) oxidea 

         (d) BaSO3(s)   +  2HCl(aq)            BaCl2(aq)   + H2O(l)  + SO2(g) a 

 

         (e)  (i) different form of an element in the same physical states. a 

               (ii) Transition temperaturea 

 

(f) Burning magnesium produces heat that breaks sulphuric(IV) oxide into sulphur and Oxygen. 

       Oxygen formed support combustiona 

(f) (i) The reaction with water is highly exothermic which makes the solution boil forming a mist of 

dilute Sulphuric VI acid. a 

(ii) Used in manufacture of Sulphate fertilizer a 
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 Q 7.  (a) Platinum catalyst a 

        

(b) 4NH3(g)   + 5O 2(g)                  4NO(g)   +   6H2O(g)  a 

   

(c) Used as a fertilizer a 

 

(d) (i) 2Pb(NO3)2(s)              2PbO(s)  +  4NO2(g)    +  O(g) a 

 

     (ii) Brown fumes are observeda1/2 

   Yellow residue observeda1/2 

 

(iii)   It is not hydrated 

 

(iv) Lowere a glowing splint instead the gas gar containing gas A, the splint will be rekindled. 

 

(v) N2O4 a 

 

(vi) (I) Copper(II)hydroxide a 

 

(II) Tetra ammine copper (II) ionsa 
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QUESTION 1 

You are provided with; 

¶ Solution H,HCl 

¶ Solution S which is sodium hydroxide solution prepared by dissolving 8.8g per litre of solution . 

¶ Solid A 0.7g of impure carbonate 

¶ Solution D,  0.1M Sodium carbonate 

 

You are required to determine; 

(d) The molarity of the solution H 

(e) Percentage purity of the carbonate 

 

PROCEDURE 1 

Fill burette with sodium hydroxide  

Using a pipette placed 25ml of H into a conical flask 

Carry out titration using methyl orange 

Repeat the titration twice and complete the table 1 below      

Table 1 

Titration 1 2 3 

Final burette reading (cm3)    

Initial burette reading (cm3)    

Volume of S used (cm3)    

 

             (4 mks) 

a) Determine  



(i) The average volume of Solution S used        (1 mk) 

 

 

(ii) The molarity of S (Na = 23, O = 16, H = 1)      (1 mk) 

 

 

 

(iii) The molarity of H         (2 mks) 
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PROCEDURE 11 

Measure 100cm3 of H and place it in a 250ml beaker. 

Add all solid A provided. Stir gently with your pipette until the reaction stops. Label the solution A 

Fill the burette with solution S 

Pipette 25cm3 of solution A into a conical flask. Add 3 drops of methyl orange  

Titrate S against A 

Record your results in the table II below. 

Repeat the titration twice and complete the table 

 

Table II  

Titration 1 2 3 

Final burette reading (cm3)    

Initial burette reading (cm3)    

Volume of S used (cm3)    

             (4 mks) 

b) Determine the average volume of solution S used      (1 mk) 

 

 

c) Calculate; 

i) Moles of HCl in the 25cm3 of solution A       (1 mk) 

 

 

ii)  Moles of HCl in 100cm3 of solution A        (1 mk) 



 

 

 

(iii)  Moles of HCl in 100cm3 of H        (1 mk) 

 

 

 

(iv) Moles of HCl that reacted with solid A       (1 mk) 

 

 

 

 

(v) Moles of carbonated that reacted with HCl      (1 mk) 
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(vi) Mass of carbonate that reacted. (RFM of carbonate is 106)    (1 mk) 

 

(vii)  Percentage purity of the carbonate in solid F      (1mk) 

 

 

QUESTION 2 

You are provided with solid V.  Carry out the tests below and record your observations and inferences in 

the spaces provided. 

(c) Place all solid V in a boiling tube. Add 20.0cm3 of distilled water and shake 

Observations Inferences 

 

 

 

(1 mk) 

 

 

 

(1 mk) 

 

Place 2cm3 portions of mixture formed above into 5 separate test tubes and use it for tests (b) to (e) 

below. 

 

(d) To the 1st portion add sodium hydroxide drop wise till in excess 

Observations Inferences 

 

 

 

(1 mk) 

 

 

 

(1 mk) 
 

(e)   To the second portion add 3 drops of Lead(II) nitrate  



Observations Inferences 

 

 

 

 

(1mk) 

 

 

 

 

(1mk) 

 

(f) To the 3rd portion add Barium chloride followed by HCl and shake 

Observations Inferences 

 

 

 

(1mk) 

 

 

 

(1mk) 

(g) To the 4th portion add acidified potassium dichromate (VI) 

Observations Inferences 

 

 

 

(1mk) 

 

 

 

(1mk) 
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QUESTION 3. 

You are provided with solid F. Carry out the t

ests below and record your observations and i

nferences in the spaces provided  

 

a) Scoop a third of solid F using a metallic s

patula and ignite over a Bunsen burner flame 

Observations Inferences 

 

 

 

 

(1 mk) 

 

 

 

 

(1 mk) 
 

b) Place all remaining solid f in a boiling tu

be. Add 6cm3 of water and shake. retain mixtu

re for use in tests  

        in C 

Observations Inferences 

 

 

 

(1 mk) 

 

 

 

(1 mk) 
 

c) Divide the mixture into 3 portions 

      (i) To the first portion add all sodium 

hydrogen carbonate. 

  Observations Inferences 

 

 

 

(1 mk) 

 

 

 

(1 mk) 
 



      (ii) To the second portion add acidifie

d potassium dichromate(VI) and warm. 

  Observations Inferences 

 

 

 

(1 mk) 

 

 

 

(1 mk) 
 

      (iiii) To the third portion add  acidifi

ed potassium Manganate (VII). 

  Observations Inferences 

 

 

 

(1 mk) 

 

 

 

(1 mk) 
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Table I  

Titration 1 2 3 

Final burette reading (cm3) 27.0 27.0 27.0 

Initial burette reading (cm3) 0.0 0.0 0.0 

Volume of S used (cm3) 27.0 27.0 27.0 

            4 mks 

a) (i)  27 + 27+ 27  a½  = 27.0  a½ 

               3 

(ii)     8.8 a½ = 0.22 a½ 

          40 

 

(iii)  Moles of S that reacted    =   Ans in a(i)   x Ans in a(ii) 

                                 1000 

      = Correct ans. 

Mole ratio 

HCl : NaOH 

  1  :   1 

Moles of H   25 or 1000 x moles of H 

   ?  1000   25 

    = Correct Ans. 

 

Table II 

Titration 1 2 3 



Final burette reading (cm3) 16.0 16.0 16.0 

Initial burette reading (cm3) 0.0 0.0 0.0 

Volume of S used (cm3) 16.0 16.0 16.0 

              4 mks 

 

Q1.      b) 16 + 16 + 16 a½    =  16.0  a½ 

           3 

 

c)  (i) moles of S  = average titre   x Ans in a(ii) a½ 

              1000  

         HCl  : NaOH 

            1   :    1 

       Moles of HCl = correct Ans. a½ 
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    (ii)  Ans in c(i) x 100  a½  = correct Ans. a½ 

                        25 

 

(iii)   100  x correct Ans. In a(iii) above a½ 

        1000 

        = Correct Ans. a½ 

 

(iv)  Ans in c(iii) ï Ans in c(ii) a½ = Correct Ans a½  

 

(v)  mole ratio   HCl  :  CO3
2- 

                2    :   1 

     Moles of carbonate   =  Ans in c(iv) a½   =   correct Ans a½ 

            2 

 

(vi)  Ans in c(v) x 106 a½   =  correct Ans a½ 

 

(vii)  correct Ans in c(vi)  above  x 100 a½  = correct Ans a½ 

    0.7 
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Q2.    a) 

Observation Inferences 

Dissolve a½ forming a  a1/2 

colourless solution 

                                      1 mk 

V is soluble   1 mk 

 

                                                           1 mk 

      

       (b) 

Observation Inferences 

No white ppt   a1 mk  

 

Ca2+,  Mg2+,  Al3+,  Zn2+,  Pb2+    a1 mk 

Absent 

 

(a)  



Observation Inferences 

White ppt a 1mk  SO4
2-, SO3

2-, CO3
2-, Cl-      1 mk 

  

 

(b)  

Observation Inferences 

White ppt a1/2 which dissolves a1/2  

on addition of HCl   

 

CO3
2-, SO32-    present a   1 mk 

 

 

(c)  

Observation Inferences 

Orange colour of a1 mk acidified 

potassium dichromate (VI) turns 

green   

SO3
2-  present a1 mk 

 

 

 

 

 

Page 2  of 3 (F3 Chem. P3  M/s) 
Q3.  a)  

  Observation Inferences 

Burns with a yellow luminou flame a1 

mk   

 

      C = C  or  -  C ſ  C -      1 mk 
 

 

b) 

  Observation Inferences 

Dissolves to form s colourless solution 

a1  mk 

Polar a1 mk 

  
 

c) (i)  

  Observation Inferences 

Efferrescence / Bubbles of a colourless 

gas a1 mk   

R- COOH present a1mk 

  
 

(ii) 

  Observation Inferences 

Orange colour of acidified potassium 

dichromate (VI) does not turn greed   

        a1 mk   

R- OH   absent  a1 mk 

 

 

(iii)  

  Observation Inferences 

Purple colour of acidified KMnO4  turns 

colourless 

       a1 mk   

 

      C = C  or  -  C ſ  C -      1 mk 
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In addition to the fittings and apparatus foun

d in the laboratory, each student will require

 the  

following: 

1. 200cm3 of hydrochloric acid, solution H 

2. 150cm3 of Sodium hydroxide, solution S 

3. 0.5g of solid A accurately weighed 

4. About 0.5g of solid V 

5. About 0.5g Solid F 

6. About 0.2g sodium hydrogen carbonate 

7. Burette 

8. Pipette 

9. 1 label 

10. Filter funnel 

11. 100ml  Measuring cylinder  

12. 10ml  Measuring cylinder 

13. 250ml beaker 

14. Two conical flasks 

15. 6 test tubes in a rack 

16.  1 Boiling tube 

17. Metallic spatula 

 

 

Access to: 

Á Methyl orange indicator supplied with a dro

pper 

Á 2M HCl supplied with a dropper 

Á 2M aqueous NaOH supplied with a dropper 

Á 1 M Na2SO4 supplied with a dropper 

Á Barium chloride supplied with a dropper 

Á 2 M lead (II) nitrate supplier with a droppe

r 
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Á Acidified KMnO4 supplied with a dropper 

Á Acidified K2Cr2O7 supplied with a dropper 



Á Source of heat 

Á Solid  A is anhydrous sodium carbonate 

Á Solid F is maleic acid 

Á Solid V is sodium sulphite 

Á Solution H is 0.2M HCl 

Á Solution S is 0.22m NaOH 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Page 2 of 2 (F3 Chem. P3  ) 

 

 

 

NAME ______________________________________________________________________ 

SCHOOL ____________________________ADM. NO. ______________CLASS __________ 

SIGNATURE ___________________________ DATE ________________________________ 



 

PHYSICS 

232/1 

FORM II I  

JULY 2021 

2 HOURS 

 

END OF TERM THREE EVALUATION TEST 2021  

PHYSICS PAPER 1  
 

INSTRUCTIONS:  

1. Write your name and Index number in the spaces provided above. 

2. This paper consists of two sections A and B 

3. Answer all the questions in both sections in the spaces provided below each question 

4. All working must be clearly shown 

5. Mathematical tables and electronic calculators may be used 

 

 

 

FOR EXAMINERôS USE ONLY 

 

Section Questions Maximum score Candidateôs score 

A 1-14 25  

 

 

B 

15 14  

16 9  

17 11  

18 11  

19 10  

Total score 80  

 

 

Page 1of 10 (F3 Physics P1) 

1. A spherical ball bearing of mass 0.0024kg is held between the anvil and spindle of a micrometer screw 

gauge. The reading on the gauge when the jaws are closed without anything in between is 0.11mm. use 

this information and the position of the scale in the figure below to answer the questions (a) and (b) 

below. 



 
a) What is the diameter of the ball bearing?       (1mk) 

 

 

 

b) Find the density of the ball bearing correct to 3 s.f.      (2mks) 

 

 

 

 

 

2. The figure below shows a U-tube manometer containing a gas, mercury and water. Calculate the gas 

pressure acting on the mercury. (Take atmospheric pressure to be 1.05x105pa, density of mercury = 

13360kgm-3 and density of water = 1000kgm-3       (3mks) 
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3. Three identical springs each of spring constant 4.5N/m and weight 0.5N are used to support a load as 

shown in the figure below. Determine the total extension of the system.    (2mks) 



 
 

 

 

 

4. In relation to solar heater, explain why panel front is covered with glass.   (1mk)-

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

____ 

5. In golf and lawn tennis, players follow the ball as it is hit. Explain    (1mk) 

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________ 

6. A mixture is made up of two metals X and Y. The mass of the mixture is 30g and the volume of the 

mixture is 4.5cm3. Determine the mass of metal X in the mixture. (Density of metal X is 6000kgm-3 

and density of metal Y is 7900kgm-3)        (3mks) 
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7. Two points A and B have a p.d of v volts, Q coulombs of charge flow between A and B for t seconds. 

In terms of Q, determine the electrical energy transmitted between the points in term of Q. (2mks) 



 

 

 

 

 

 

8. The figure below shows two inflated balloons hanging vertically on a light thread. 

 

Streams of air blown at the sides as shown. State and explain what is likely to happen. (2mks) 

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_____ 

9. Two jerk of unequal height support a uniform 10g of mass 500kg at one end while the other end is 

supported by the ground as shown in the diagram below. 

 

If the length of the 10g is 6m and the taller jerk exerts an upward force of 2000N, determine the 

minimum force exerted by the shorter jerk.       

 (3mks) 
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10. Define temperature.          (1mk) 



___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________ 

11. Briefly explain how plasma can be produced.       (1mk) 

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________ 

12. Explain the observation made when the temperature around the smoke cell is increased. (1mk) 

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________ 

13. State one factor that increases the accuracy of a thermometer.     (1mk) 

___________________________________________________________________________________

___________________________________________________________________________________ 

14. Physics is applied widely in the field of defense. Explain     (1mk) 

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________ 

 

SECTION B (55 MKS) 

15. a) State Boyleôs law          (1mk) 

___________________________________________________________________________________

___________________________________________________________________________________ 

b) A glass capillary contains enclosed air by a thread of mercury 15cm long when the tube is 

horizontal, the length of the enclosed air column is 24cm as shown 

 

i) What is the length of the enclosed air column when the tube is vertical with open end uppermost if 

the atmospheric pressure is 750mmHg?       (2mks) 
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