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General Instructions : 

Read the following instructions very carefully and strictly follow them :    

 (i) The question paper comprises three Sections, A, B and C. There are 30 

questions in the question paper. All questions are compulsory.    

 (ii) Section A – all questions / or parts (question no. 1 to 14) thereof in this 

section are one mark questions comprising MCQ, VSA type and 

Assertion–Reason type questions. They are to be answered in one word 

or in one sentence. 

 (iii) Section B – question no. 15 to 24 are short answer type questions, 

carrying 3 marks each. Answer to these questions should not exceed 50 to 

60 words.  

 (iv) Section C – question no. 25 to 30 are long answer type questions, 

carrying 5 marks each. Answer to these questions should not exceed 80 to 

90 words.  

 (v) Answer should be brief and to the point. Also the above mentioned word 

limit be adhered to as far as possible.  

 (vi) There is no overall choice in the question paper. However, an internal 

choice has been provided in some questions in each section. Only one of 

the choices in such questions have to be attempted. 

 (vii) In addition to this, separate instructions are given with each section and 

question, wherever necessary. 

 

Section – A 

1.  How many metals are present in second period of periodic table ? 1 

 

2.  Covalent compounds have low melting and boiling point. Why ? 1 
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3.  Answer question numbers 3(a) to 3(d) on the basis of your understanding 

of the following information and related studied concepts.  

  Thyroid gland is a bilobed structure situated in our neck region. It 

secretes a hormone called thyroxine. Iodine is necessary for the thyroid 

gland to make thyroxine. Thyroxine regulates carbohydrate, protein and 

fat metabolism in the body. It promotes growth of body tissues also. When 

there is an excess of thyroxine in the body, a person suffers from 

hyperthyroidism and if this gland is underactive it results in 

hypothyroidism. Hyperthyroidism is diagnosed by blood tests that 

measure the levels of thyroxine and Thyroid Stimulating Hormone (TSH). 

Hypothyroidism is caused due to the deficiency of iodine in our diet 

resulting in a disease called goitre. Iodised salt can be included in our diet 

to control it.   

 

 (a) Where is thyroid gland situated in our body ?  1 

 (b) State the function of thyroxine in human body. 1  

 (c) What is hyperthyroidism ?  1 

 (d) How can we control hypothyroidism ?  1 
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4.  Answer question numbers 4(a) to 4(d) on the basis of your understanding 
of the following paragraph and the related studied concepts. 

  Geothermal energy is the energy produced by the heat of molten 
rocks formed in the deeper hot regions of the earth’s crust. This energy is 
harnessed to generate electricity. When water is made to flow deep 
underground in the rocks it returns as steam (or hot water, which is later 
converted to steam) to drive a turbine on an electric power generator.  

  In India, exploration and study of geothermal fields started in 1970. 
The Geological Survey in India has identified 350 geothermal energy 
locations in the country. The most promising of these is in Puga valley of 
Ladakh. The estimated potential for geothermal energy in India is about 
10000 MW. There are seven geothermal provinces in India namely the 
Himalayas, Sohna, West coast, Cambay, Son-Narmada-Tapi; Godavari 
and Mahanadi. Most power stations in India produce Alternating Current 
(A.C).   

 (a) What are geothermal energy hot-spots ?  1 

 (b) Name two countries, other than India, where power plants based on 
geothermal energy are operational. 1 

 (c) Name the phenomenon that explains the working of an electric 
generator. 1 

 (d) State an important advantage of using AC over DC.   1 

 

5.  On the basis of electronic configuration of 
9
5X, the group number and 

period of the element ‘X’ is :  

 (a) Group 15 period 2 (b) Group 13 period 2 

 (c) Group 9 period 5 (d) Group 13 period 5 1 

OR 

 An element ‘X’ with atomic number 11 forms a compound with element ‘Y’ 
with atomic number 8. The formula of the compound formed is  

 (a) XY   (b) X2Y 

 (c) XY2   (d) X2Y3 1 
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6.  A visually challenged student, has to perform a lab test to detect the 
presence of acid in a given solution. The acid-base indicator preferred by 
him will be :   

 (a) Blue litmus (b) Clove oil 

 (c) Red cabbage extract (d) Hibiscus extract 1 

 

7.  Identify ‘x’, ‘y’ and ‘z’ in the following reaction :  

 2 KClO3 (x)   )y(  2 KCl (x) + O2(z)  

 (a) x = gas ; y = reaction condition; z = gas 

 (b) x = solid ; y = liquid; z = gas 

 (c) x = number of moles of KClO3; y = reaction condition; z = no. of 

molecules of oxygen. 

 (d) x = physical state of KClO3 and KCl; y = reaction condition,  

z = physical state of O2.   1 

 

8.  Bandharas and Tals are age old water harvesting concepts / structures 
found in  

 (a) Bihar  (b) Maharashtra 

 (c) Tamil Nadu (d) Rajasthan 1 

 

9.  Which of the following are water intensive crops ?  

 (a) Wheat and rice (b) Wheat and sugarcane 

 (c) Sugarcane and rice (d) Wheat and gram 1 

OR 

 The most poisonous product formed by incomplete combustion of fossil 
fuels is  

 (a) Carbon dioxide (b) Nitrogen dioxide 

 (c) Carbon monoxide  (d) Sulphur dioxide 1 
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10.  The maximum resistance which can be made using four resistors each of  

2  is 

 (a) 2    (b) 4 

 (c) 8   (d) 16  1

 

11.  Consider the following reasons for the reddish appearance of the sun at 

the sunrise or the sunset :  

 A. Light from the sun near the horizon passes through thinner layers of 

air. 

 B. Light from the sun covers larger distance of the earth’s atmosphere 

before reaching our eyes.  

 C. Near the horizon, most of the blue light and shorter wavelengths are 

scattered away by the particles.  

 D. Light from the sun near the horizon passes through thicker layers of 

air. 

 The correct reasons are  

 (a) A and C only 

 (b) B, C and D 

 (c) A and B only 

 (d) C and D only  1 

      OR 

 Person suffering from cataract has  

 (a) elongated eyeball  

 (b) excessive curvature of eye lens 

 (c) weakened ciliary muscles  

 (d) opaque eye lens 1 
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12.  A student plots V-I graphs for three samples of nichrome wire with 
resistances R1, R2 and R3. Choose from the following the statement that 

holds true for this graph.  

 

 (a) R1 = R2 = R3 

 (b) R1 > R2 > R3 

 (c) R3 > R2 > R1 

 (d) R2 > R1 > R3 1  

 

 For question numbers 13 and 14, 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 (A) and (R) are true and (R) is correct explanation of the 
assertion.  

 (b) Both (A) and (R) are true but (R) is not the correct explanation of the 
assertion. 

 (c) (A) is true but (R) is false. 

 (d) (A) is false but (R) is true.  
 

13.  Assertion (A) : The metals and alloys are good conductors of electricity.  

 Reason (R) : Bronze is an alloy of copper and tin and it is not a good  
conductor of electricity.   1 

 

14.  Assertion (A) : Ethanoic acid is also known as glacial acetic acid.  

 Reason (R) :  The melting point of pure ethanoic acid is 290 K and hence 
it often freezes during winters in cold climates.  1 
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Section – B 

15.  Give reasons for the following :   
(i) Only one half of water molecule is shown in the formula of Plaster of 

Paris. 
 (ii) Sodium hydrogen carbonate is used as an antacid.  
 (iii) On strong heating, blue coloured copper sulphate crystals turn 

white.   3  
OR 

 (i) Draw a labelled diagram to show the preparation of hydrogen 
chloride gas in laboratory.  

 (ii) Test the gas evolved first with dry and then with wet litmus paper.  
  In which of the two cases, does the litmus paper show change in 

colour ?  
 (iii) State the reason of exhibiting acidic character by dry HCl gas / HCl 

solution.    3 
 

16.  A compound ‘A’ is used in the manufacture of cement. When dissolved in 
water, it evolves a large amount of heat and forms compound ‘B’.  

 (i) Identify A and B. 
 (ii) Write chemical equation for the reaction of A with water.  
 (iii) List two types of reaction in which this reaction may be classified.  3 
 
 

17. The position of three elements A, B and C in the Modern periodic table is 
as follows :    

          Group 
→ 

Period 
    ↓ 

1 2 13 14 15 16 17 18 

1 B         

2       A   

3      C    

 (a) Write formula of compound formed between :  
  (i)  B and A ;  
  (ii) B and C 
 (b) Is any of the three elements a metal ? Give reason to justify your 

answer.  3 
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18.  Complete the following flow chart as per the given instructions :   

  3 
 

19.  (a) Construct a terrestrial food chain comprising four trophic levels.     
 (b) What will happen if we kill all the organisms in one trophic level ?  
 (c) Calculate the amount of energy available to the organisms at the 

fourth trophic level if the energy available to the organisms at the 
second trophic level is 2000 J.  3 

                 OR 

 (a) Complete the following table :   
 Oxygen Ozone 

Formula (i) ____________  (ii) ____________ 

Benefits to biotic 
component 

(iii) ____________ (iv) ____________ 
 ____________ 
 ____________ 

 

 (b) How is ozone formed at the higher levels of atmosphere ?   3 
 

20. (a) What are fossils ?  
 (b) Describe two methods of determining the age of fossils.   3 

  
21. (a) Why did Mendel carry out an experiment to study inheritance of two 

traits in garden-pea ?   

 (b) What were his findings with respect to inheritance of traits in F1 and 

F2 generation ?    

 (c) State the ratio obtained in the F2 generation in the above mentioned 

experiment.  3 
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22.  Two coils of insulated copper wire are wound over a non-conducting 
cylinder as shown. Coil 1 has comparative large number of turns. State 
your observations, when  

 
 (i) Key K is closed. 

 (ii) Key K is opened. 

  Give reason for each of your observations.   3 

 

23.  (a) List two causes of hypermetropia.  

 (b) Draw ray diagrams showing (i) a hypermetropic eye and (ii) its 
correction using suitable optical device.  3 

OR 

 (a) State the relation between colour of scattered light and size of the 
scattering particle.  

 (b) The apparent position of an object, when seen through the hot air, 
fluctuates or wavers. State the basic cause of this observation.  

 (c) Complete the path of white light when it passes through two 
identical prisms placed as shown :  

    3 
 

24. Draw ray diagrams for the following cases when a ray of light : 

(i) passing through centre of curvature of a concave mirror is incident 
on it.  

 (ii) parallel to principal axis is incident on convex mirror.  

 (iii) is passing through focus of a concave mirror incident on it.   3 
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Section – C 

25.  (a) What is a homologous series ? Explain with an example.   

 (b) Define the following terms giving one example of each.  

  (i) Esterification 

  (ii) Addition reaction  5 

 

26. (a) Complete and balance the following chemical equations :   

  (i) Al2O3 + HCl  

  (ii) K2O + H2O  

  (iii) Fe + H2O  

 (b) An element ‘X’ displaces iron from the aqueous solution of iron 
sulphate. List your observations if the element ‘X’ is treated with the 
aqueous solutions of copper sulphate, zinc sulphate and silver 
nitrate. Based on the observations arrange X, Zn, Cu and Ag in 
increasing order of their reactivities.  5  

              OR 

 (a) Name the following : 

  (i) Metal that can be cut by knife 

  (ii) Lustrous non-metal 

  (iii) Metal that exists in liquid state at room temperature 

  (iv) Most malleable and ductile metal 

  (v) Metal that is best conductor of electricity  

  (vi) Non-metal that can exist in different forms 

 (b) How are alloys better than metals ? Give composition of solder and 
amalgam.  5 

 

27.  (a) List three different categories of contraception methods.  

 (b) Why has Government of India prohibited prenatal sex determination 
by law ? State its benefits in the long run.   

 (c) Unsafe sexual act can lead to various infections. Name two bacterial 
and two viral infections caused due to unsafe sex.  5 

OR 
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 (a) In the female reproductive system of human beings, state the 
funtions of  

  (i) ovary (ii) oviduct 

 (b) Mention the changes which the uterus undergoes, when  

  (i) it has to receive a zygote.  

  (ii) no fertilization takes place.  

 (c) State the function of placenta.  5 
 

28. (a) “Blood circulation in fishes is different from the blood circulation in 
human beings.” Justify the statement.   

 (b) Describe “blood circulation” in human beings.   5 
 

29.  (a) A concave mirror of focal length 10 cm can produce a magnified real 
as well as virtual image of an object placed in front of it. Draw ray 
diagrams to justify this statement.   

 (b) An object is placed perpendicular to the principal axis of a convex 
mirror of focal length 10 cm. The distance of the object from the pole 
of the mirror is 10 cm. Find the position of the image formed.  5 

        OR 
 (a) Define the following terms :  
  (i) Power of a lens 
  (ii) Principal focus of a concave mirror 
 (b) Write the relationship among the object distance (u), image distance 

() and the focal length (f) of a  
  (i) Spherical lens 
  (ii) Spherical mirror 
 (c) An object is placed at a distance of 10 cm from optical centre of a 

convex lens of focal length 15 cm. Draw a labelled ray diagram to 
show the formation of image in this case.   5 

 

30. (a) A 6  resistance wire is doubled on itself. Calculate the new resistance 
of the wire. 

 (b)  Three 2  resistors A, B and C are connected in such a way that the 
total resistance of the combination is 3 . Show the arrangement of 
the three resistors and justify your answer.    5 

_____________ 
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