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General Instructions :   

 (i) The question paper comprises two Sections, A and B. You are to attempt both the 
sections.  

 (ii) All questions are compulsory. 

 (iii) All questions of Section A and Section B are to be attempted separately. 

 (iv) There is an internal choice in three questions of three marks each, two questions of 
five marks each in Section A and in one question of two marks in Section B. 

 (v) Question numbers 1 and 2 in Section A are one-mark questions. These are to be 
answered in one word or in one sentence. 

 (vi) Question numbers 3 to 5 in Section A are two-marks questions. These are to be 
answered in about 30 words each. 

 (vii) Question numbers 6 to 15 in Section A are three-marks questions. These are to be 
answered in about 50 words each. 

 (viii) Question numbers 16 to 21 in Section A are five-marks questions. These are to be 
answered in about 70 words each. 

 (ix) Question numbers 22 to 27 in Section B are based on practical skills. Each 
question is a two-marks question. These are to be answered in brief. 
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 –   
Section – A 

 

1.  ( )        1 

Name two constituents of biogas. 

 

2.                 F1     

   F1     ? 1 

Mendel took tall pea plants and short pea plants and produced F1 progeny through 

cross-fertilisation. What did Mendel observe in the F1 progeny ? 

 

3.                    

      

 (a)       

 (b)  ( )  

 (c)     

 (d)   2 

Different parts of brain are associated with specific functions. Name the part of 

human brain which perform the following functions : 

 (a) Sensation of feeling full 

 (b) Vomiting  

 (c) Picking up a pencil 

 (d) Riding a bicycle 
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4.   20 cm         40 cm        
                  2 

An object is kept 40 cm in front of a concave mirror of focal length 20 cm. Find the 

position and nature of the image. Draw a ray diagram to show the formation of image 

in this case. 

 

5.                    

 ?        2 

Carbon has four electrons in its valence shell. Which type of compounds can be 

formed by carbon atom and why ? Give any one example of such compounds. 

 

6.      ?           ? 
    3 

What are acquired traits ? Why are these traits generally not inherited over 

generations ? Explain.  

 

7.                
       ` 6.00    

 (i) 1000 W     5  

 (ii) 400 W     10  3  

Calculate the total cost of running the following electrical devices in the month of 

September, if the rate of 1 unit of electricity is ` 6.00. 

 (i) Electric heater of 1000 W for 5 hours daily. 

 (ii) Electric refrigerator of 400 W for 10 hours daily.  

 

8. “    ”   ?     ?    
       ? 3  

What is “Sustainable Management of Natural Resources” ? Why is it necessary ? 

Which one out of reuse and recycle, would you practise in your daily life and why ? 
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9.   ‘ ’          , , 
                   
                 
                           
“    ”    -           
      

 (a)              ? 
 (b)              ? 

 (c)         -       ? 3 

While teaching the chapter “Our Environment” the teacher stressed upon the harmful 
effects of burning of fossil fuels, plastic, paper etc. The students noticed the extensive 
use of plastic and polythene in daily life, which can be avoided and the surroundings 
can be kept clean. They decided to make their school “plastic and polythene” free and 
motivated each other for its minimum use. 

 (a) Why should the use of polythene and plastic be reduced in daily life ? 

 (b) In what ways the students would have avoided the use of plastic and polythene  
in their school ? 

 (c) How the students would have motivated each other for the success of their 
decision ? 

 

10.    :   

  MnO2 + 4HCl  MnCl2 + 2H2O + Cl2 

 (a)         (i) , (ii)     

 (b)           3 
In the reaction : 

  MnO2 + 4HCl  MnCl2 + 2H2O + Cl2 

 (a) Name the compound (i) oxidised, (ii) reduced. 

 (b) Define oxidation and reduction on its basis. 

 

11.                  ?  
                
                3 

What happens when hydrogen is added to a vegetable oil in the presence of nickel ? 
Name the reaction and write one difference between the physical property of the 
vegetable oil and the product obtained in this reaction. Write the role of nickel in this 
reaction. 
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12.       1g      2 mL   

                    

     ,              ?  

                 ?   

        3 

 

(a)                   

          ,         

    ? 

 (b)             ? 

 (c)         ? 

1 g of solid sodium chloride is taken in a clean and dry test tube and 2 mL of conc. 

sulphuric acid is added to it. If the gas evolved is tested first with dry and then with 

wet blue litmus paper, in which case will the litmus paper change colour ? Give 

reason for your answer. What inference can be drawn about the nature of the evolved 

gas ? Support your answer with chemical equation for the reaction. 

OR 

 (a) For the preparation of cakes, baking powder is used. If at home your mother 

uses baking soda instead of baking powder, how will it affect the taste of the 

cake and why ? 

 (b) How is baking soda be converted into baking powder ?  

 (c) What makes the cake soft and spongy ? 
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13.              4 m     
        

 (a)              

 (b)                   
  ? 

 (c)              3 

  

 5 cm    15 cm         30 cm      
    ,       

We wish to obtain an equal sized inverted image of a candle flame on a screen kept at 
distance of 4 m from the candle flame. 

 (a) Name the type of lens that should be used. 

 (b) What should be the focal length of the lens and at what distance from the candle 
flame the lens be placed. 

 (c) Draw a labelled diagram to show the image formation in this case. 

OR 

 A 5 cm tall object is placed at a distance of 30 cm from a convex mirror of focal 
length 15 cm. Find the position, size and nature of the image formed. 

 

14.          

  
    ,         ?       

    3 
 

      ?  SI         , 
        ,    100 mA       
     ,          ?     
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Consider the following circuit : 

  
 What would be the readings of the ammeter and the voltmeter when key is closed ? 

Give reason to justify your answers. 
OR 

 What is electrical resistivity ? Derive its SI unit. In a series electrical circuit 
comprising a resistor made up of a metallic wire, the ammeter reads 100 mA. If the 
length of the wire is doubled, how will the current in the circuit change ? Justify your 
answer. 

 
15.     ?           

     3 

What is geotropism ? Draw a labelled diagram of a potted plant showing positive 
geotropism and negative geotropism. 

 
16. (a)                  

 (b)          
 (c)                  
  (d)             5 
      
 (a)                   

              
   

 (b)            
(a) Write the reaction that occurs when glucose breaks down anaerobically in 

yeast. 
 (b) Write the mechanism by which fishes breath in water. 
 (c) Name the balloon likes structures present in lungs. List its two functions. 
 (d) Name the respiratory pigment and write its role in human beings. 

OR 
 (a) Name the process and explain the type of nutrition found in green plants. List 

the raw materials required for this process. Give chemical equation for the 
mentioned process. 

 (b) Write three events that occur during this process.  
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17. (a)       ?           

           ? 

 (b)    ‘X’  ‘Y’ -        ‘X’   

    ,    ‘Y’      ?    

 (c) ‘    ’   5 

(a) What are magnetic field lines ? How is the direction of magnetic field at a point 

in a magnetic field determined using field lines ? 

 (b) Two circular coils ‘X’ and ‘Y’ are placed close to each other. If the current in 

the coil ‘X’ is changed, will some current be induced in the coil ‘Y’ ? Give 

reason. 

 (c) State ‘Fleming’s right hand rule”. 

 

18. (a) -    ?            ?  

(b)          ?       

   5

(a) What is presbyopia ? State its cause. How is it corrected ? 

 (b) Why does the Sun appear reddish early in the morning ? Explain with the help 

of a labelled diagram. 

 

19. (a)                 

         

 (b)           5 

(a) List in tabular form any three chemical properties on the basis of which metals 

and non-metals are differentiated. 

 (b) State two ways to prevent the rusting of iron.  
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20. (a)    ?          ?    

          ? 

 (b)                  

     ? 5 

(a) What is variation ? How is variation created in a population ? How does the 

creation of variation in a species promote survival ? 

 (b) Explain how, offspring and parents of  organisms reproducing sexually have the 

same number of chromosomes. 

 

21.                     
         -  

 (a)    () 

 (b) -   

 (c)     

 (d)  - 

 (e)    5 
    
 (a)          ? 
 (b)            
 (c)                   

Explain giving justification the trends in the following properties of elements, on 
moving from left to right in a period, in the Modern periodic Table. 

 (a) Variation of valency. 

 (b) Change of atomic radius. 

 (c) Metallic to non-metallic character. 

 (d) Electronegative character. 

 (e) Nature of oxides. 

OR 

 (a) What was the basis of Mandelẽev’s classification of elements ? 

 (b) List two achievements of Mandelẽev’s periodic tables.  

 (c) List any two observations which posed a challenge to Mandelẽev’s periodic 
law. 
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 –  

Section – B 

 

22.             2 
Draw diagrams showing reproduction in yeast in proper sequence. 

 

23.                  
                 i    

40º  50º  ,     e  r       ?  2 

 
15 cm         25 cm         
            4 cm ,     
   
While tracing the path of a ray of light passing through a reactangular glass slab a 
student tabulated his observations. If in his experiment for two readings he takes two 

values of i as 40 º and 50º, what should be the correct values of e and r in each 
case ? 

OR 
 Draw a labelled ray diagram for the formation of image by a convex lens of focal 

length 15 cm when the object is placed at a distance of 25 cm from the lens. 
Determine the size of the image formed, if size of the object is 4 cm. 

 

24.                  
             ?     2 
In a school laboratory the students are studying the properties of ethanoic acid 
through certain experiments. How can they test its acidic nature ? Give two tests. 

 

25.      “            
 ”                    
           ?         
    ?  2 

In the laboratory of a school, the sample of hard water is not available “to study the 
comparative cleaning capacity of a sample of soap in soft and hard water”. Which salt 
from the laboratory can be added to tap water to make it hard ? In the experiment 
how is cleaning capacity of soap compared ?  
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26.        –  

 (0-1A),  (0-3V), 20   , ,  , 3V    

7               (I)   

      (V)          

     2

You have following material : 

 An ammeter (0-1A), a voltmeter (0-3V), a resistor of 20 , a key, a rheostat, a battery 

of 3 V and seven connecting wires.  

 Using this material draw a labelled circuit diagram to study the dependence of 

potential difference (V) across a resistor on the current (I) passing through it. 

 

27.                 

     2 

Draw a labelled diagram of the experimental set up for the study of liberation of 

carbon dioxide gas during respiration. 

____________ 



31/1 Page 2 

MARKING SCHEME 
CLASS X 

Code No. 31/2 

Expected Answer/ Value Point Marks Total 

SECTION – A 
Q 1. All pea plants were tall in F1 generation 1 1 

Q2. Methane/ CH4, 

Hydrogen/ H2, 

Hydrogen Sulphide/ H2S, 

Carbon dioxide/ CO2, 

(Any two) ½, ½ 1 

Q3.  Covalent 

 Because carbon atom has 4 valence electrons, hence it is not able to gain 

four electrons/ form C4 ion or lose four electrons/ form C4+ ion to attain 

noble gas configuration. So, it shares electrons to form covalent bonds/ 

compounds. 

 CH4                          (or any other) 

½ 

1 

½ 2 

Q4. a) Forebrain 

b) Medulla/ Hind Brain 

c) Cerebellum/ Hind Brain 

d) Cerebellum/ Hind Brain ½ x 4  2 

Q5. 𝑢 =  −40 cm                              f = −  20 cm 

Position of image: 40 cm in front of the concave mirror ½ 

Nature : Real/ inverted ½ 

Ray diagram: 

1 2 

Q6. (a) (i) HCl is oxidized  ½ 

(ii) MnO2 is reduced ½ 

(b)  Oxidation: Gain of Oxygen or loss of Hydrogen  1 

 Reduction: Gain of Hydrogen or loss of Oxygen 1 3 

Q7.  Wet blue litmus paper 

 Reason: Hydrogen ions are produced by HCl in the presence of water. 

 It has acidic nature 

 HCl + H2O  H3O
+ + Cl 

½ 

1 

½ 

1 3 
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 OR   

 a) The cake will have a bitter taste because of the formation of Na2CO3/ 

sodium carbonate while baking/ heating  

b) By adding tartaric acid 

c) The liberated CO2 gas 

½, ½ 

 

1 

1  

    

Q8.  Vegetable oil is converted into saturated fat ½  

  Hydrogenation 1  

  Vegetable oil is liquid and saturated fat is solid at room temperature 1  

  Nickel acts as a catalyst. ½ 3 

    

Q9. The upward growth of shoots and downward growth of roots in response to the 

pull of earth’s gravity is called geotropism 1  

 

 
                                                                                               Diagram 

                                                                                               Two Labels 

1 

½ , ½  3 

    

Q10.  Characters that a person acquires during one’s life time are known as 

acquired characters / traits. 

 Such changes do not occur in the reproductive tissues. 

 Changes in the non-reproductive tissues are not passed on to the DNA of 

the germ cells and therefore not inherited by the next generation. 

1 

 

1 

 

1 3 

    

Q11. a) Convex lens 1  

 b) Focal length of the lens is 2 m.  

    Distance of candle flame from the lens is 4 m 

½ 

½   

 c)  Ray Diagram 

 1 3 
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 OR   

    

 ℎ1 = +5 cm   ;           𝑢 = −30 cm ;                   𝑓 = +15 cm;       𝑣 =?   

 1

𝑓
=
1

𝑣
+
1

𝑢
 

½  

 
∴  
1

𝑣
=
1

𝑓
−
1

𝑢
             =  

1

(+15)
−

1

(−30)
 

½  

 
=
1

15
+
1

30
=
2 + 1

30
=
3

30
=  
1

10
   

 ∴ 𝑣 = +10 cm ½  

 ℎ2
ℎ1
= −

𝑣

𝑢
    ℎ2 = −

(+10)

(−30)
× (+5)       =  +

5

3
 =  +1.66 cm 

1  

 Nature – virtual, erect ½  

    

Q12 R = R1 + R2 + R3   

 R = 5  + 8  + 12  = 25  1  

 V = 6V   

 V = IR   

 
∴ I= 

V

R
  = 

6V

25
 =0.24 A 1  

 Hence, Current through 12  resistance is 
6

25
A = 0.24 A   

 V = IR     = 
6A ×12 

25
    =2.88 V 1 3 

 OR   

 Electrical resistivity of the material of a conductor is the resistance offered by 

the conductor of length 1 m and area of cross-section 1 m2 1  

 
𝜌 =

RA

l

 
  

 
unit of 𝜌 =  

ohm metre2

metre
 =  ohm metre 1  

 Resistance of wire is doubled if its length is doubled.   

 Hence current is reduced to half.   

 
∴ 𝐴mmeter reading=

100mA

2
 =50 mA 1  

    

Q13. 
𝑃1=1000 W=

1000

1000
 kW                   t1=5 h   

 
𝑃2=400 W=

400

1000
 kW                      t2=10 h   

 No. of days, n = 30   

 E1 = P1 x t1 x n ½   

      = 1 kW x 5 h x 30 =  150 kWh ½   

 E2 = P2 x t2 x n   

 
=
400

1000
kW ×10 h ×30      =120 kWh ½   

  Total energy = (150 + 120) kWh  = 270 kWh ½   

  Total cost = 270 x 6   =  Rs. 1620 1 3 
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Q14. a) Because they are non-biodegradable 1  

 b)  Carrying tiffin and water in steel containers 

 Encourage the use of ink pens (ball pens are made up of plastic)/or any 

other.                                                                          (any two) ½ + ½  

 c) By spreading awareness in the form of Nukkad Natak, Speeches in 

Morning Assembly, Class Discussions, Display Boards etc. 

(any two ways) ½ + ½ 3 

    

Q15.  Managing resources to meet current basic human needs, while preserving 

the resources for the needs of future generations and maintaining the quality 

of the environment. 1  

  Importance 

To maintain the quality of the environment/  

To ensure the continuity of the resources 1  

  Reuse 

Because process of recycling uses some energy. 

½ 

½ 3 

    

Q16. a)  METALS NON-METALS   

  1 Lose electrons to form positive 

ions/ are electropositive in nature 

Gain electrons to form negative 

ions/ are electronegative in 

nature   

  2 React with dilute acids to liberate 

hydrogen gas 

Do not react with dilute acids 

  

  3 Generally metal oxides are basic 

in nature 

Generally non-metal oxides are 

acidic in nature 1 x 3  

 b) i) Painting,     ii) Oiling,     iii) Galvanization,     iv) Alloying    

 

(or any other)                                                               (any two) 1 x 2 5 

    

Q17. a) Valency first increases, then decreases 

b) Decreases 

c) Increases 

d) Increases 

e) Changes from basic to acidic 1 x 5 5 

 OR 
  

 a)  Atomic mass 

b) (i) He could classify all the 63 elements known at that time 

      (ii) He left gaps for the yet to be discovered elements. 

     (iii) He predicted the properties of such elements.              (any two) 

c) (i) Position of isotopes 

(ii) Irregular increase in atomic masses in going from one element to the  

      next, making the prediction of undiscovered elements difficult. 

(iii) Position of Hydrogen.                                                           (any two)  

1 

 

 

1 x 2 

 

 

 

1 x 2  
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Q18. a) 𝐺lucose 
In Cytoplasm
→        Pyruvate,    

In absence of oxygen
→             Ethanol+CO2+Energy  ½, 1  

 b) Fishes take in water through the mouth and force it past the gills where 

the dissolved oxygen is taken up by the blood. 1  

 c) Alveoli 

Functions – They contain an extensive network of blood vessels which  

                     exchange gases. 

                     They increase surface area of absorption of gases. 

½ 

 

½  

½   

 d) Haemoglobin 

Role – Due to high affinity for O2, it helps in its transport from alveoli to 

the tissue 

½ 

 

½  5 

 OR   

 a)  Process – Photosynthesis  

 Type of Nutrition – Autotrophic Nutrition 

Explanation – Autotrophic nutrition is the process where plants 

prepare their own food, using inorganic material such as CO2 and H2O 

in presence of Sunlight and Chlorophyll. 

 6CO2+12H2O
Chlorophyll,  Sunlight
→              C6 H12O6+6O2+6H2O 

                                                              (Glucose) 

 Raw material  CO2, H2O 

½ 

 

 

 

½, ½ 

 

1 

 

½, ½  

 b) i) Absorption of light energy by chlorophyll 

ii) Conversion of light energy to chemical energy and splitting of water 

molecules into hydrogen and oxygen 

iii) Reduction of Carbon dioxide to Carbohydrates 1 ½   

    

Q19. a)  Occurrence of differences between organisms is called Variation. 

 New variation may arise during the process of DNA copying that 

already has variations accumulated from previous generations. 

Combining variations from two or more individuals would thus create 

new combinations of variations. 

 Species having suitable variations have more chances of survival in 

case of change in environmental conditions. 

½ 

 

 

1 ½  

 

 

1  

 b) In sexually reproducing organisms male and female gametes/ 

reproductive cells with only half the number of chromosomes (as in the 

parent cell) are produced. During fertilization, when male and female 

gametes fuse to give rise to a zygote, original number of chromosomes 

are restored. 2 5 

    

Q20. a) Presbyopia: Defect of vision when a person is unable to see nearby as 

well as far off objects clearly. 

Causes: Gradual weakening of the ciliary muscles/ diminishing 

flexibility of the eye lens. 

Correction: By the use of bi-focal lenses. 1 x 3  

 b) Due to scattering of blue light/ light of shorter wavelengths, light of 

longer wavelengths/ red component of light reaches our eyes. This gives 

reddish appearance of the sun. 1  
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 1 5 

    

Q21. a)  Magnetic field line: 

 Path along which a hypothetical free north pole would tend to move  

 By drawing a tangent on the magnetic field line at that point 

1 

 

1  

 b) Yes. 

With change in current in the coil X, the magnetic field associated with 

it also changes around the coil Y placed near it. This change in magnetic 

field induces a current in the coil Y. 

1 

 

1  

 c) Fleming’s right hand rule 

Stretch the thumb, forefinger and middle finger of right hand so that they 

are perpendicular to each other. If the forefinger indicates the direction 

of the magnetic field and the thumb shows the direction of motion of the 

conductor, then the middle finger will show the direction of induced 

current in the conductor. 1 5 

 SECTION - B   

Q22.  Sulphate, Chloride or hydrogen Carbonate of Calcium or Magnesium (or 

their formula)                                                                            (any one) 

 By adding equal amount of soap to water taken in two test tubes, shaking 

vigorously and comparing the length of lather/foam formed in each test 

tube. 

1 

 

 

1 2 

    

Q23. i) Blue litmus turns red. 

ii) On adding solid sodium carbonate or sodium hydrogen carbonate, brisk 

effervescence is observed. 1 x 2 2 

    

Q24. 

 
Diagram 

Labelling KOH 

Level of water 

1 

½ 

½  2 
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Q25. 

 
Diagram 

Elongation and division of Nucleus 

Budding of Parent Cell 

1 

½ 

½  2 

.    

Q26. If i = 400             then        e = 400                 r = 230 

If i = 500             then        e = 500                 r = 300 ½ x 4 2 

 OR   

 

 

 

 

 

1 

 

 

1 

 

    

Q27. 

 2 2 
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