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General Instructions :
Read the following instructions carefully and follow them : 
(i) This question paper contain 39 questions. All questions are 

compulsory. 
(ii) The question paper is divided into three sections  A, B and C.  
 Section A : Biology (30 marks) 
 Section B : Chemistry (25 marks) 
 Section C : Physics (25 marks) 
(iii) The question paper has MCQs, VSAs, SAs, LAs and CBQs. Marks 

are given against each question.  
(iv) There are case based questions (CBQs) with three sub-questions and 

are of 4 marks each. 
(v) Divide your answer sheet into three sections as per the 

question paper  Section A (Biology), Section B (Chemistry) 
and Section C (Physics). It is compulsory to answer each 
question in its respective section. Do not mix answers of one 
section into the other section. 

(vi) Instructions are given with each section and question, wherever 
necessary. 

(vii) There is no overall choice in the question paper. However, an 
internal choice has been provided in few questions. Only one of the 
choices in such questions must be attempted. 

 SECTION A 
BIOLOGY 

1. The inner lining of the small intestine has numerous finger-
like projections called villi. Choose the correct option 
indicating the function of villi. 1
(A) It increases surface area for digestion of food. 
(B) It decreases surface area for absorption of food. 
(C) It secretes enzymes required for digestion of food. 
(D) It increases surface area for absorption of food. 
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2. Name the plant hormone that inhibits plant growth and is 
responsible for wilting of leaves. 1

(A) Cytokinin  (B) Abscisic acid 

(C) Auxin (D) Gibberellin 

3. In a cross carried out by Mendel, when he crossed tall pea 
plant (TT) with a short pea plant (tt) in F1 progeny (first 
generation), all the plants were found to be tall. Select the 
correct reason from the given options. 1

(A) Tallness is the recessive trait 

(B) Shortness is the dominant trait 

(C) Tallness is the dominant trait 

(D) Height of pea plant is not governed by traits like tallness 
 

4. This freshwater organism is known for its amazing ability to 
reproduce by any of the two methods  either regeneration or 
budding. Identify the organism. 1

(A) Amoeba  (B) Hydra 

(C) Plasmodium (D) Planaria 

5. In which of the following structures of a cell does the process of 
breakdown of pyruvate using oxygen to form carbon dioxide, 
water and energy take place ?  1

(A) Nucleus   

(B) Mitochondria 

(C) Cytoplasm  

(D) Chloroplast 
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6. In a food chain, where plants are eaten by insects, insects are 
eaten by frog and frog is eaten by snake, if the energy 
available to the frog is 100 J, then the energy available to the 
insects and snake respectively will be : 1

(A) 1000 J and 10 J (B) 10000 J and 10 J 

(C) 10 J and 1000 J (D) 1000 J and 100 J 

7. Consider the following statements about ozone and choose the 
correct option : 1
(i) One molecule of ozone gas is formed by three atoms of 

oxygen. 
(ii) Ozone is the product of UV radiations acting on  

oxygen (O2) molecules. 

(iii) Ozone performs an essential function at the lower levels 
of the atmosphere. 

(iv) Ozone is very useful and is essential for all aerobic forms 
of life. 

Options : 

(A) (i) and (iii) (B) (i) and (ii) 

(C) (ii) and (iv) (D) (iii) and (iv) 

For Questions number 8 and 9, two statements are given  one 
labelled as Assertion (A) and the other labelled as Reason (R). 
Select the correct answer to these questions from the codes (A), 
(B), (C) and (D) as given below.  

(A) Both Assertion (A) and Reason (R) are true and Reason (R) 
is the correct explanation of Assertion (A).  

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) 
is not the correct explanation of Assertion (A).  

(C) Assertion (A) is true, but Reason (R) is false. 

(D) Assertion (A) is false, but Reason (R) is true. 
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8. Assertion (A) : Trachea does not collapse, even when there is 
no air in it. 

Reason (R) : Trachea is supported by C-shaped ligament. 1

9. Assertion (A) : Biological magnification leads to the 
accumulation of maximum concentration of 
harmful chemicals in human beings. 

Reason (R) : Human beings occupy the top level in any food 
chain. 1

10. Give any two ways in which non-biodegradable substances 
would effect the environment adversely. 2

11. Name the hormone which is responsible for the bending of 
plants towards light and also explain the process of bending of 
plants.  2

12. Mendel used a number of easily observable contrasting 
characters of garden pea plant. List any two pairs of such 
characters. Also mention the dominant and recessive character 
in each pair. 2

13. (a) How is the process of pollination different from 
fertilization ? 

(b) Where is the zygote located in the flower after 
fertilization ?  3

14. (a) In human beings, digestion in the stomach is taken care 
of by the gastric glands present in the walls of the 
stomach. Briefly describe the function of gastric glands. 3

    OR 

(b) Briefly describe the role of saliva and pancreas in the 
digestion of food. Also, explain the peristaltic movement 
in the gut. 3
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15. Read the following passage and answer the questions that 
follow : 

 Metabolic activities produce metabolic waste, which refers to 
by- -producing processes that 
are unusable and potentially toxic. These wastes need removal 
from the body to maintain health. The wastes like urea, water, 
salts, ammonia, etc. are excreted via kidneys, sweat or urine. 
CO2 is eliminated through the lungs. 

(i) What is the purpose of making urine in the human body ? 1

(ii) Name two main toxic wastes that kidneys filter from the 
blood.  1

(iii) (a) A major amount of water is selectively reabsorbed 
by the tubular part of the nephron. On what factors 
does the amount of water reabsorbed depend ?  2

   OR 

(iii) (b) Quantity of, or the frequency of passing urine is 
less in summer. Why ? 2

16. (a) Name the most suitable method of raising a banana 
plant. Is this mode of reproduction sexual or asexual ? 
List any three advantages of growing plants by such a 
method. 5

    OR 

(b) What are sexually transmitted diseases ? Name any one 
sexually transmitted disease caused by virus and a 
bacterium. List any two contraceptive methods with their 
advantages. 5
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SECTION B
CHEMISTRY 

17. If an iron nail is kept in an aqueous solution of copper  
sulphate : 1
(A) Iron gets precipitated in the solution. 
(B) Displacement reaction takes place. 
(C) Double-displacement reaction takes place. 
(D) No chemical reaction occurs. 

18. The acid present in tamarind is : 1
(A) Oxalic acid (B) Methanoic acid 
(C) Citric acid (D) Tartaric acid 

19. Which of the following compounds is used as both an antacid 
and in a fire extinguisher ? 1
(A) Sodium hydrogen carbonate 
(B) Sodium carbonate 
(C) Sodium hydroxide 
(D) Sodium chloride 

20. Which of the following metal does not react with cold water, 
but reacts with steam ? 1
(A) Sodium (B) Potassium 
(C) Iron (D) Calcium 

21. Which of the following metals forms an amphoteric oxide ? 1
(A) Calcium (B) Magnesium 
(C) Aluminium (D) Iron 

22. Which of the following hydrocarbons will not undergo addition 
reactions ? 1
(A) Ethane (B) Ethene 
(C) Ethyne (D) Propene 
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23. The process used to convert vegetable oils to ghee (fats) is : 1
(A) Saponification (B) Oxidation 
(C) Esterification (D) Hydrogenation 

For Question number 24, two statements are given  one 
labelled as Assertion (A) and the other labelled as Reason (R). 
Select the correct answer to this question from the codes (A), (B), 
(C) and (D) as given below.  

(A) Both Assertion (A) and Reason (R) are true and Reason (R) 
is the correct explanation of Assertion (A).  

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) 
is not the correct explanation of Assertion (A).  

(C) Assertion (A) is true, but Reason (R) is false.  
(D) Assertion (A) is false, but Reason (R) is true.  

24. Assertion (A) : Fat/oil-containing food items become rancid if 
they are kept in air for a long time. 

Reason (R) : Oils and fats present in food items undergo 
slow oxidation in air. 1

25. Define ionic compound. Write two properties of ionic 
compounds. 2

26. What happens when : 
(a) Lead nitrate powder is heated ? 
(b) Sodium sulphate solution is added to barium chloride 

solution ? 
(c) Hydrogen gas is passed over hot copper(II) oxide ? 3

27. Attempt either subpart (a) or (b) : 

(a) Define the following terms with an example : 3 1=3
(i) Roasting 
(ii) Alloy 
(iii) Corrosion 

  OR 
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(b) Give reasons for the following : 3 1=3

(i) Alloying is a very good method of improving the 
properties of a metal. 

(ii) Carbon cannot be used as a reducing agent to 
obtain highly reactive metals from their oxides. 

(iii) Silver articles become black after some time when 
exposed to air ? 

28. Read the following passage and answer the questions that 
follow : 

 Various substances can be classified as acids, bases and salts. 
Based on their strength, acids and bases are further classified 
as strong and weak. We can find this by using universal 
indicators, which shows different colours at different 
concentrations of hydrogen ions in a solution. A pH scale has 
been developed, which indicates acidic or basic nature of a 
solution, from 0 (very acidic) to 14 (very alkaline). 

(i) Define universal indicator. 1

(ii) 
Which solution has more hydrogen ion concentration ? 1

(iii) (a) What is neutralisation reaction ? Give one example. 2

   OR 

(iii) (b) Four solutions A, B, C and D when tested with 
universal indicator showed pH as 5, 1, 9 and 13 
respectively. Which solution is : (I) strongly 
alkaline, and (II) strongly acidic ? 1+1=2

29. Attempt either subpart (a) or (b) : 

(a) (i) Give reason why carbon can neither form C4+ cation 
nor C4  anion,  but forms covalent compounds. 
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(ii) What happens when : 

(I) a piece of sodium is dropped into ethanol ? 

(II) ethanol is heated with ethanoic acid in the 
presence of an acid ? 

(iii) Define soap. Why are soaps not effective in hard 
water ? 2+2+1=5

   OR 

(b) (i) Define the following terms with an example : 

(I) Unsaturated hydrocarbons 

(II) Substitution reaction 

(III) Saponification  

(ii) Why is ethanoic acid called glacial acetic acid ? 
Write one use of ethanoic acid. 3+2=5

SECTION C 
PHYSICS 

30. A convex lens and a concave lens having focal lengths 10 cm 
and 20 cm respectively are placed in contact with each other. 
Which of the following statements is correct about the lens 
combination ?  1

(A) It will behave like a plane glass slab. 

(B) It will behave like a convex lens. 

(C) It will behave like a concave lens. 

(D) It will behave like a cylindrical lens. 

31. The part of eye which causes change in the focal length of eye 
lens to provide it exceptional accommodation power is :  1

(A) Aqueous humour (B) Ciliary muscles 

(C) Pupil (D) Iris 
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For Question number 32, two statements are given one 
labelled as Assertion (A) and the other labelled as Reason (R). 
Select the correct answer to this question from the codes (A), (B), 
(C) and (D) as given below.  

(A) Both Assertion (A) and Reason (R) are true and Reason (R) 
is the correct explanation of Assertion (A).  

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) 
is not the correct explanation of Assertion (A).  

(C) Assertion (A) is true, but Reason (R) is false. 

(D) Assertion (A) is false, but Reason (R) is true. 

32. Assertion (A) : Nichrome is an alloy which is commonly used 
in electrical heating devices like electric irons. 

Reason (R) : The resistivity of nichrome is high and its 
resistance decreases with an increase in 
temperature. 1

33. The values of refractive indices of two optical media X and Y 
are 1·44 and 1·30, respectively. Compare the values of the 
following quantities pertaining to them :  

(a) Speed of light 

(b) Angle of refraction for same angle of incidence 

Justify your answer.    2

34. (a) Name a phenomenon taking place in nature where light 
rays are dispersed. When, where and how does this 
phenomenon happen ?  2

    OR 
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(b) Match the items given in Column I with the correct 
option given in Column II : 2

S.No. Column I Column II 

1. Mirror Refraction of 
light 

2. Lens Dispersion of 
light 

3. Prism Tyndall effect 

4. Scattering of 
light 

Reflection of 
light 

35. The various positions of an object from a convex lens and the 
relative sizes of the images formed in each position are 
tabulated below. Look at the data carefully and answer the 
questions that follow the table :  

S.No. 
Position of object 

from lens (cm) 
Relative size of 

image (cm) 

1. 45 Smaller than 
object 

2. 30 Same size as 
object 

3. 20 Magnified 

4. 10 Magnified 

(a) What is the focal length of the lens ? 

(b) What is the nature of the images formed in case of 
observation 3 and 4 ?    3

36. Two persons, A and B are using lenses of power +1·5 D and  
1·5 D respectively in their spectacles. Write the names of eye 

defects from which A and B are suffering. Write two causes for 
each defect of vision.  3
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37. (a) At every electricity point in the different rooms of a 
house, there is a potential difference of 220 V. How is this 
possible ? Write any one benefit of it. 

(b) An electric heater rated 2 kW; 220 V is used in a room 
having electric circuit of current rating of 5 A. What will 
happen when you switch on the circuit ? Justify your 
answer with reason. 3

38. Read the following passage and answer the questions that 
follow : 

 Bhoumik was playing with a magnetic compass near a current 
carrying spring-like device. He observed that the compass 
needle shows deflection whenever he goes close to the device. 
After observing it, he started running around the device. Now, 
he observed that the compass needle is continuously changing 
its direction and tries to orient itself along the North-South 
direction of the Earth. 

(i) What is the similarity in the behaviour of a freely 
suspended bar magnet and a magnetic compass ? 1

(ii) How can the magnitude and direction of the magnetic 
field of a solenoid be changed ? 1

(iii) (a) Compare the magnetic field due to a  
current-carrying solenoid and a current-carrying 
straight wire made by stretching a solenoid. 2

   OR 

(iii) (b) When a moving electron enters in a magnetic field, 
what will happen to its motion ? State the law 
required to explain your observation of moving 
electron in a magnetic field. 1+1=2
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39. Attempt either subpart (a) or (b) : 

(a) (i) What is meant by the resistance of a conductor ? 
Derive an expression for the equivalent resistance 
of an electric circuit in which two resistors, R1 and 
R2 are connected in parallel. 

(ii) Calculate the power consumed per second if two 
resistors, R1 = 2  and R2 = 4  are connected in  
(I) a series combination, and (II) a parallel 
combination, with a battery of 8 V potential 
difference. 5

   OR 

(b) (i) Name the device which (I) helps to change the 
electric current in the given electric circuit and (II) 
breaks the circuit during short-circuiting. 

(ii) 
resistance of a given conductor depends. 

(iii) Find out the length of a wire of resistance 21 , if 
the diameter of the wire is 0·02 cm and resistivity of 

the material is 66  10 8 m. [Given :  = ] 5

 


