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SAMPLE PAPER – 6

SECTION–A
 1. (d) Hydrogen which while burning produces a popping sound.
   The reaction is
   Zn + H2SO4  ZnSO4 + H2

   Hydrogen gas is formed which burns with a pop sound.
 2. (d) D
    At point D, both acid and salt are present as pH is around 2 which shows it is acidic 

in nature and salt must have been produced due to neutralisation reaction.
 3. (a) Fe and Fe respectively.
    Here, in the above reaction, Fe is oxidised to FeSO4 and Fe is responsible for 

removing oxygen from FeSO4, therefore, Fe is the reducing agent. 

 4. (c) only Q and R
 5. (c) absorb moisture from the gas

 6. (c)  Silver-copper-zinc

   In beaker P, colour changes because zinc being more reactive than copper displaces 
copper from blue copper sulphate solution and colourless zinc sulphate solution is 
formed. No change in beaker Q indicates that silver is less reactive than copper. So, 
the increasing order of reactivity is silver-copper-zinc. 

 7. (b) oxidising agent

 8. (b) Urea
    Urea is not formed in the plants. The excretory products that are produced by the 

plants are resins, gums, latex, dry leaves and excess water. 

 9. (d) in all - (i), (ii) and (iii)
 10. (c) 1 : 1
 11. (c) testosterone from testes and estrogen from ovary
 12. (a) S thick hair grow on face
   SScracking of voice
   SSenlargement of reproductive organ
 13. (d) 0.7 A
    q = ne
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    q = 1021 × 1.6 × 10–19

    q = 1.6 × 102C

   Using  I = t
q

, 

    I = 
.
240

1 6 10× 2

    I = 0.7 A
 14. (c);  The pattern of magnetic field associated with the solenoid is different from the 

pattern of the magnetic field around a bar magnet.
    Statement ‘c’ is not correct as the pattern of magnetic field lines associated with the 

solenoid is same as the pattern of magnetic field lines around a bar magnet.
 15. (a) ` 20
   Total energy consumed = Pt
      = 200 × 2 × 10
      = 4000 Wh
      = 4 kWh
   Now,      Total cost = 5 × 4
      = ` 20
 16. (d) Out of the field
   According Fleming Left hand rule, the rod moves out of the field. 
 17. (c) A is true but R is false.
 18. (a) Both A and R are true and R is the correct explanation of A.
 19. (d) A is false but R is true.
   Law of independent assortment can be proved by dihybrid cross.
 20. (d) A is false but R is true.
   The deflection of the compass increases when current increases.

SECTION–B
 21. (i) Physical change (ii) Chemical change
  (iii) Physical change (iv) Chemical change
  (v) Physical change

OR
   (i) is endothermic as heat is absorbed in these changes.
  (ii) is exothermic as heat is released in these changes.
  (iii) is exothermic as heat is released in these changes.
  (iv) is endothermic as heat is absorbed in these changes.
 22. Saliva contains an enzyme called salivary amylase which digests the starch (complex 

molecule) present in food into sugar (maltose).

 23. The transport of food from the leaves to other parts of the plant is called translocation.

   Leaves of the plants perform photosynthesis and produce carbohydrates (sugar) in the 
form of food which are translocated to the other parts of the plant through phloem. This 
allow plants to have access to raw materials needed during photosynthesis by leaves.
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 24. 
Cerebrum Cerebellum

1. It forms the part of forebrain. 1. It forms the part of hindbrain.

2. It is composed of two cerebral hemispheres, 
each consisting of four lobes, namely 
temporal, parietal, occipital and frontal.

2. It has two cerebellar hemispheres and the 
presence of a medial vermis.

3. It controls the muscular movements, 
interprets sensory impulses and is 
concerned with emotions and intelligence.

3. It maintains the body equilibrium, muscle 
coordination and muscle tone.

 25. (i) Flow of energy is unidirectional.
  (ii) Terrestrial plants take about 1% of the Sun’s energy and change it to chemical 

energy.
  (iii) A great deal of energy is lost as heat/in digestion/in doing work/in growth and 

reproduction.
  (iv) Only 10% of organic matter is present at each trophic level (and available to next 

trophic level).
  (v) Food chains are mainly of 3-4 trophic levels (because of 10% law) .
  (vi) The number of producers are maximum (the number reduces in subsequent trophic 

levels).
  (vii) Food webs are more common (as compared to isolated food chains).
  (viii) Biological magnification can be observed.

 26. The name of the defect is Presbyopia. Bifocal lens is required to improve the vision.
  In bifocal lens, upper portion is of concave or diverging lens to view far off objects and 

lower part is of convex or converging lens to view nearby objects.

OR
  (i) Red light is scattered the least by air molecules and has longer wavelength. It travels 

the longest distance.
  (ii) The given setup will behave like a glass slab, resulting in recombination of the seven 

colours to produce white light.

SECTION–C
 27. (i) Metals such as silver when attacked by substances around it such as moisture, acids, 

gases, etc, are said to corrode and this phenomenon is called corrosion.
  (ii) The black substance is formed because silver (Ag) reacts with H2S present in air. It 

forms thin black coating of silver sulphide (Ag2S).

( ) ( ) ( ) ( )Ag H S Ag S Hs g s g2
Black

2 2 2+ +

 28. A — Cl2 (Chlorine gas) 

  B — CaOCl2 (Calcium oxychloride) 

  2NaCl + 2H2O  →  2NaOH + Cl2 + H2 

  Cl2 + Ca(OH)2  → CaOCl2 + H2O
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 29.  Bile does not contain any enzyme but it is essential for digestion because bile is alkaline 
and contain salts which helps to emulsify the fat present in the food. So, the bile perform 
two functions:

  (i) The food coming from the stomach is acidic and has to be made alkaline for the 
pancreatic enzymes to act.

  (ii) The bile salts breakdown the fat present in the food into smaller globules. This 
increases the efficiency of enzymes in the small intestine to digest the food effectively.

OR
  (i) Leaves provide large surface area for maximum light absorption.
  (ii) Leaves are arranged at right angles to the light source in a way that causes 

overlapping.
  (iii) The extensive network of veins enables quick transport of substances to and from 

the mesophyll cells.
  (iv) Presence of numerous stomata for gaseous exchange. 
  (v) The chloroplasts are more in number on the upper surface of leaves.
 30. The image will be real and inverted, since the magnification has negative value.
  The lens that can produce a real and inverted image is a converging/convex lens.

  N

M
C

C2C2

2

2

11

 
  In the figure OF1 = OF2 = 6 cm.
 31. An image smaller in size can be formed both by a concave mirror as well as a convex 

mirror.
  Case I: When mirror is concave, the image is real.

  Hence, – , – cmm f3
1

20= =  

  As  m u
v

–=  ∴ u
v

3
1

– –=

  ⇒ v
u
3=

  Using,    v u f
1 1 1
+ =

  or           u u
3 1

20
1
–

+ =

  or  u
4

20
1
–=
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  or  u = – 80 cm

  Now,  .v
u

cm3 3
80–

= =

  ∴ Image is real and inverted.
  Case II: When mirror is convex, the image is virtual

    , cmm f3
1

20= =+

  As   m u
v

3
1

–= =

  ⇒  –v
u
3=

  Using,    v u f
1 1 1
+ =

  or   u u
3 1

20
1

– + =

      u = – 40 cm

  and    v = –
( )

cm3
40

3
40–

=

  ∴   Image is virtual and erect.
 32. 

  Maxwell Right Hand Thumb Rule: It states that suppose you are 
holding a current carrying conductor in your right hand in such a 
way that your thumb points in the direction of the current.

  Then the way or direction in which your fingers will encircle will 
give the direction of magnetic field lines.

  As in this case, the current flows downwards, so the magnetic field 
lines go clockwise.

Current
downwards

Finger encircle
clockwise
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 OR
  The pattern of the magnetic field lines near the wires of the coil are concentric circles. 

The curvature of these curves goes on increasing as we move away from the wire. At the 
centre of the circular loop, the field lines are nearly straight.

  The magnetic field produced by a current carrying wire at a given point depends 
directly on the current passing through it. Therefore, if there is a circular coil having 
n turns, the field produced is n-times as large as that produced by a single turn. This is 
because the current in each circular turn has the same direction, and the field due to 
each turn then just adds up.

 33. Damaging effects: Ozone is a deadly poison if inhaled.
  Beneficial effects: Ozone layer in the atmosphere shields the surface of the earth from 

the harmful UV radiations of the Sun.
  Damage to ozone layer can be prevented by not using chemicals like chlorofluorocarbons 

(CFCs) and freons.

SECTION–D
 34.  Compounds containing carbon and hydrogen are called hydrocarbons. Oxides, 

carbonates, hydrogen carbonates of carbon are not called hydrocarbons as they are 
inorganic compounds.

General Formula First Member’s Structure

Alkanes CnH2n+2 

where n = 1, 2, 3
H C H Methane— —

|

|

H

H

Alkenes CnH2n 

where n = 2, 3....
H

HH
H

C      C  Ethene

Alkynes CnH2n–2 

where n = 2, 3....     H—C ≡ C—H Ethyne

  Addition Reaction converts alkenes (unsaturated) to alkanes (saturated)

H
HH
H

C — C  
Ni + Pd

+H2

H H

H H

H — C — C — H
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  Reactions occur at high temperature and in presence of catalysts such as nickel or 
pallodium. 

OR
  Since compound C gives 2 moles of CO2 and 3 moles of H2O, it shows that it has the 

molecular formula C2H6 (Ethane). C is obtained by the addition of one mole of hydrogen 
to compound B so the molecular formula of B should be C2H4 (Ethene). Compound B 
is obtained by heating compound A with concentrated H2SO4 which shows it to be an 
alcohol. So compound A could be C2H5OH (Ethanol).

   C H OH C H H O
.

A

Hot conc H SO

B
2 5 2 4 2

2 4 +

   C H H C H
B

Ni

C
2 4 2 2 6+

   

   C H O CO H O Heat and light2
7

2 3
C
2 6 2 2 2+ + +

 35. Pollination is defined as the transfer of pollen from anther or stamen to stigma of the flower.
  Types of pollination:
 (i) Self pollination: Transfer of pollen from anther or stamen to stigma occurs in the 

same flower or to the flower of same plant.
 (ii) Cross pollination: Pollen is transferred from anther or stamen of one flower to 

stigma of another flower of another plant of same species.
  Agents of pollination: Wind, water, insects and animals.  (Any two)
  After pollination, a tube grows out of the pollen grain and travels through the style to 

reach the female germ cell in the ovary, which results in fertilization.

OR

  (i) Glucose 
In cytoplasm

Pyruvate 
In absence of oxygen

Ethanol + CO2 Energy 
  (ii) Fishes take in water through the mouth and force it past the gills where the dissolved 

oxygen is taken up by the blood.
  (iii) The balloon like structures are called alveoli. Their functions are:
 (a) They contain an extensive network of blood vessels which exchange gases.
 (b) They increase surface area of absorption of gases.

  (iv) Haemoglobin is the respiratory pigment. Due to its high affinity for oxygen, it helps 
in its transport from alveoli to the tissues.

     36.  (i) (a) Three resistors R1, R2, R3 are joined.

R1

I
I

R2

K

R3

 (b) They are connected with the battery and ammeter and a plug key.
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 (c) The ammeter reading is noted.
 (d) Position of ammeter is changed to different position and readings taken each 

time.
 (e) The reading remain same.

            (ii) (a) , R RR R R R R
1 1 1 1 1

12t P
P 1 2 1 1

X= + = + = + , Rt = 24 W 

   R
1

24
1

24
1

P
= +

   R
1

12
1

P
=

    RP = 12 W
    V = IRT

      I = 6/24 = 0.25 Ampere
 (b) Same readings of A1 and A2

SECTION–E
 37. (i) Oxidation & Exothermic reaction.
  (ii) This is because nitrogen is an inert gas.
  (iii) This is because limited supply of air leads to incomplete combustion of fuel.

OR 
  (iii) C2H4(g) + 3O2(g)   2CO2(g) + 2H2O(g) + Heat + Light 
   Redox reaction/Combustion reaction 
 38. 
 

  (i) Tt  
  (ii) Traits like ‘T’ are called dominant traits, while those that behave like ‘t’ are called 

recessive traits. Alternatively: Law of dominance of traits– In a cross between a 
pair of contrasting characters, only one parental character will be expressed in F1 
generation which is called dominant trait and the other is called recessive trait.
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   For example – in pea plants,
   

Parents

Gametes

F1

Tall
TT

All Tall
Tt

T t

Dwarf/Short
tt

   All plants in F1 generation were tall proving that the gene for tallness is dominant 
over the gene for dwarfness/short, which is not able to express itself in the presence 
of dominant trait.   

  (iii) Out of 800 plants, 600 plants will be tall and 200 plants will be small 
   The genotype of F2 generation is 1 TT: 2Tt: 1tt 

OR

  (iii) In the cross between Tt × tt, 400 Tall (Tt) and 400 short (tt) plants will be produced.  
   The genotype of F2 generation is 1Tt:1tt
 39. (i) 100 cm, 60 cm, 40 cm, 30 cm, 24 cm
   When object come closer to the lens up to F then image will be formed away from 

the lens and vice-versa.
  (ii) 25 cm. When an object is placed between F and 2F of a convex lens, we get a real, 

inverted and magnified image.

  (iii) When the object distance equals the image distance, they are at twice the focal length 
from the lens.

   When     2F = 60 cm

   ⇒ F = 30 cm

   When an object is placed at focus (F = 30 cm) of a convex lens, the image formed is 
at infinity. But infinity is not any observation in the given table.

   Hence, F = 30 cm is not possible.
   Now, when 2F = 40 cm
   ∴      F = 20 cm 

OR
  (iii) When object is at 2F1 then image is formed at 2F2 then minimum distance between 

object and real image is 2f1 + 2f2 = 4f     ( f1 = f2).
   When object is placed between F and O image formed is virtual, erect and magnified.

S zSzSz
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SAMPLE PAPER – 7

SECTION–A
 1. (d) (ii) and (iii)
 2. (b)  (ii) and (iii)
   The yellow stain of curry turns reddish-brown when soap is scrubbed on it because 

soap solution is basic in nature which changes the colour of turmeric in the curry 
stain to reddish-brown. This stain turns yellow again when the cloth is rinsed with 
water because then the basic soap gets removed with water.

 3. (c) Substance M is metal while substance N is non-metal.
 4. (a) 11 protons, 10 electrons
 5. (c) Conc. HCl : Conc. HNO3
               3             :              1   

 6. (c) (i) and (ii)
 7. (d) CH3COOC2H5 + NaOH    CH3COONa + C2H5OH

 8. (b) (i)—amylase, (ii)—pepsin, (iii)—trypsin
 9. (b) The plant uses electrical- chemical signals to transfer information from cell to cell.

 10. (c) 3 and 4 only
 11. (c) (i), (ii) and (iii)
 12. (b) Girl
 13. (b)  0°
   As there is no bending of light ray when it goes from air to glass, that means, light 

ray is falling normally to the surface, so angle of incidence will be 0°.

 14. (c) 0.1 W

   .....R
1

1
1

1
1

1
1

1
1

times
eq

10

= + + +
1 2 34444444444 4444444444

	 	 	 R
1

10
1

eq
= = 0.1 W	

 15. (b) 

 16. (a)   Out of the page
    Using right hand thumb rule, if we place our thumb in the direction of current, 

magnetic field at point A will be out of the page.
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 17. (c) A is true but R is false. 
   The correct reason is “Baking soda is basic in nature so it increases the pH value of 

fresh milk to above 7”. 

 18. (d) A is false but R is true.
   Cyton region of nerve fibre regulates neuron’s metabolism.
 19. (b) Both A and R are true and R is not the correct explanation of A.
   Clones are cells or organisms that are morphologically and genetically identical.

 20. (a) Both A and R are true and R is the correct explanation of A.
   because alloys do not oxidise (burn) readily at high temperature.

SECTION–B
 21. (i) Iron being more reactive than copper displaces copper from copper sulphate to 

form green ferrous sulphate solution.
  (ii) Calcium is a very reactive metal. So, it readily reacts with the chemicals present in 

surroundings and occurs in combined state.  
 22. During day time, as the rate of photosynthesis is more than the rate of respiration, the 

net result is evolution of oxygen. At night there is no photosynthesis, so they give out 
carbon dioxide due to respiration.

 23. (i) Glycerine is used just before placing the specimen on the slide.
  (ii) It helps it to keep moist and prevents drying.
  (iii) Safranin is a synthetic dye used to stain the cells of the leaf so that each part is visible 

properly.
  (iv) It is applied after the leaf peel is washed in water and kept in a watch glass.

OR
  Sperm comes out from testis into the vas deferens and then passes through urethra 

before ejaculation. The secretions of seminal vesicle and prostrate glands provide 
nutrition to the sperms and also facilitate their transport.

 24. 
Dominant trait Recessive trait

1. The trait which appears in the F1 progeny 
is dominant.

1. The trait which remains hidden or which 
does not appear in the F1 progeny is the 
recessive trait.

2. It appears in more numbers. 2.  It appears in less number.

  75% of the plants were with round seeds.

 25. Advantages of cloth bags are as follows:
  (i) They are capable of carrying more items.
  (ii) They are made of biodegradable material.
  (iii) Do not pollute our environment.
  (iv) They can be reused.
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 26. The resistance of the bulb is defined as R = V
P

2
. So the resistance of 50 W bulb is

  double than the resistance of 100 W bulb. When they are connected in series the current 
through both bulbs is same. Hence 50 watt bulb will be brighter because P = I2R. In 
parallel, the voltage will be same in both bulbs. So, the 100 watt bulb will be brighter 

  because P = V
R

2
.

OR
  (i) 0.15 V is the least count
  (ii) The reading shown is 1.8 V. 
  (iii)	 R=	20	Ω	 	 V=	1.8	V

   I = 
.

. AR
V

20
1 8

09= =

SECTION–C 
 27. (i) Exothermic reaction
   ( )CaO H O Ca OH heat

quick lime slaked lime
2 2+ +

  (ii) Precipitation reaction (double displacement reaction)

   NO PbI KNO
yellow precipitate

aq aq s aq3 2 2 3+Pb KI+_ ^ ^ ] ^i h h g h

OR
  (i) Heating of lead nitrate and electrolysis of acidified water.
  (ii) The white silver chloride turns grey in sunlight. This is because silver chloride 

decomposes to form silver and chlorine gas.

     ( ) ( ) ( )AgCl Ag Cls s g2 2
Sunlight

2+

 28. (i) By dissolving 5g of KMnO4 in 100mL of water/By dissolving 5g of KMnO4 in water 
to make a final volume of 100mL. 

  (ii) As an oxidizing agent
    Purple colour persists 

  (iii) CH CH OH CH COOH
heat

Alkaline KMnO
3 2 3

4

 29. Normal functioning of endocrine glands and regulation of level of hormones in the 
body is the feedback mechanism. For example, after a meal, the glucose level of the 
blood rises which stimulates the pancreas to secrete insulin to act on it. Insulin stimulates 
target cells to take up extra glucose which is either utilised in respiration or is stored as 
glycogen. In this way, glucose level of blood is brought back to normal. When there is 
a fall in glucose level in blood, a decrease of insulin level takes place, insulin secretion 
by pancreas decreases. This checks further fall in the blood glucose level. In this way 
insulin maintains the blood-glucose homeostatis.
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OR

Cerebrum Cerebellum
1. It forms the part of forebrain. 1. It forms the part of hindbrain.
2. It is composed of two cerebral hemispheres, 

each consisting of four lobes, namely 
temporal, parietal, occipital and frontal.

2. It has two cerebellar hemispheres and the 
presence of a medial vermis.

3. It controls the muscular movements, 
interprets sensory impulses and is 
concerned with emotions and intelligence.

3. It maintains the body equilibrium, muscle 
coordination and muscle tone.

 30. If image formed by a lens is always erect and diminished for all values of ‘u’, therefore, 
the lens is concave lens (diverging lens).

  Object at any finite distance   Object at infinity

  

O

  We know that power of a concave lens is negative.
   P = –10b

  P
f
1=

  f P
1

10
1–= =  = –0.1m or –10 cm

 31. (i) Small size particles scatter shorter wavelength (violet) or large sized particles scatter 
larger wavelength (Red). 

  (ii) Due to variation in physical condition of hot air. 
  (iii) Diagrams:

 White light

P1

V
V V

RR
R

P1

Screen

A

A

   (Splitting of white light is essential)
 32. At the higher levels of the atmosphere, ozone shields the surface of the Earth from 

ultraviolet radiations from the Sun. Ozone at the higher levels of the atmosphere is a 
product of UV radiation acting on oxygen molecule. The high energy UV radiations 
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split apart molecular oxygen into free oxygen (O) atoms. These atoms then combine with 
molecular oxygen to from ozone.

     O O O2 3+
  CFCs (chlorofluorocarbons) accumulate in the upper atmosphere and react with ozone 

resulting in its reduction.
  To reduce the use of CFCs, it is now mandatory to make CFC-free refrigerators 

throughout the world.
 33. (i) From figure 
   

       I = I1 + I2 + I3

     , ,I R
V

I R
V

I R
V

1
1

2
2

3
3

= = =  

   R
V

R
V

R
V

R
V

P 1 2 3
` = + +  

        R R R R
1 1 1 1

P 1 2 3
= + +    

  (ii)  R1 = R2	=	12	Ω		 V = 6 V

     R R R
1 1 1

12
1

12
1

P 1 2
= + = +  

    ∴   RP = 6 W	 	 	

         
V

AI R
V

6
6

1
P X

= = =

  SECTION - D
 34. (i) Due to the formation of a coating of aluminum oxide/Al2O3.
  (ii) Na or Mg are more reactive metals as compared to carbon. So, their oxides are more 

stable.

  (iii) In molten state, due to heat the electrostatic forces of attraction between the 
oppositely charged ions are overcome. So ions move freely and conduct electricity. 

   In aqueous solutions ions are free and conduct electricity.
  (iv) Iron articles are galvanised to protect them from corrosion.
  (v) Reactive metals like Na, K, Ca and Mg react easily with different elements and occur 

in the form of ores.
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 35. (i) Components of blood are plasma, red blood cells, white blood cells, blood platelets. 
      [Any two]

  (ii) Path of movement of oxygenated blood in the body is as follows:

 Lungs

Left side of the heart

Aorta

Body organs
  (iii) The valves allow blood to flow in only one direction and prevent backflow from the 

ventricles into the atria during systole.
  (iv) Arteries have thick, elastic, muscular walls whereas veins have thin walls with few 

elastic fibers.
OR

  (i) Excretion is the biological process of removal of harmful 
nitrogenous  wastes like urea, uric acid etc. from our body 
which are produced as by product of chemical reactions 
taking place inside our body. 

  (ii) ‘Nephron’ is the basic filtration unit present in the kidney.
  (iii) 

(a) Left kidneyRight kidney

(b) Left ureter

(c) Urinary bladder

 36. (i)  The object has to be placed between 0 to –12 cm in front of the concave mirror 
between F and P.
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  (ii)  The image will be larger than the object.
   

12 cm

  (iii)  The image will be behind the mirror
    If the object is placed at C the image is also 

obtained at C of the same size.

    1
v u f

1 1+ =

    1
–v f u

1 1=

    1
v 12

1
24
1

288
24 12

288
12

– –
–

= + =
+

=

     v = – 24 cm, u = – 24 cm. Hence the proof.
OR

  (i) No, Rohit is incorrect because magnified image of an object cannot be formed by a 
concave lens ever. 

  (ii) The object should be placed at 2F1.

   Image obtained is real, inverted and of same size as that of object.
  (iii) 

   Image obtained is virtual, erect and diminished in case of concave lens.
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SECTION - E 
 37. (i) pH is inversely proportional to the hydrogen ion concentration.
  (ii) The decreasing order of H+ concentration is
   Tomato juice > Pure water > Sea water > Milk of magnesia
  (iii) The solution of pH 2 is acidic in nature. So, the colour change is 
   Methyl orange: red; phenolphthalein: colourless

OR
  (iii) X will turn blue litmus to red because it is acidic in nature having pH value less than 

7. Y will turn phenolphthalein from colourless to pink because it is basic in nature 
having pH value greater than 7

   38.     (i) (a) Gravity is the stimulus that causes the roots to grow in the direction. 
 (b) The response is geotropism.
            (ii) (a) Light is the stimulus that causes the roots to grow in the direction. 
 (b) The response is phototropism.

OR
            (ii) (a) Auxin is the name of the plant hormone that causes the root and shoot to 

develop in the way shown in figure. 
 (b) Hydrotropism is the movement or growth of a plant in response to water.

 39. (i) Rod gets displaced on passing current through it as force is exerted on the current 
carrying conductor when it is placed in a magnetic field.

  (ii) Fleming’s left-hand rule
   Stretch the thumb, forefinger and middle finger of your left hand such that they are 

mutually perpendicular to one another. If the forefinger points in the direction of 
magnetic field and the middle finger in the direction of current, then the thumb will 
point in the direction of motion or the force acting on the conductor.

  (iii) (a)  Direction of displacement would remain unchanged if the polarity of the magnet 
and the direction of current both are reversed.

   (b) Electric motor, loudspeaker, microphone.  (Any two)

OR
  (iii) 

S S zSzSz
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SAMPLE PAPER – 8

 SECTION–A
 1. (c) (i) and (ii) only
   Explanation: In this reaction, MnO2 is losing oxygen to form MnCl2, so it is getting 

reduced. On the other hand, HCl is losing hydrogen to form Cl2, so it is being 
oxidised. Therefore, MnO2 is the oxidising agent while HCl is the reducing agent. 

 2. (d) (i) and (iv)
   Explanation: The chemical formula of the given salts are:
   Bleaching powder: CaOCl2
   Plaster of Paris: CaSO4.½H2O
   Washing soda: Na2CO3.10H2O
   Baking soda: NaHCO3

   Therefore, bleaching powder and baking soda do not have the water of crystallisation.

 3. (b) Au

 4. (b) B, C
   Explanation: Ionic compounds conduct electricity when molten (liquid) or in 

aqueous solution (dissolved in water), because their ions are free to move from place 
to place. It cannot conduct electricity when solid, as their ions are held in fixed 
positions and cannot move. Moreover, their melting point should also be high. 

 5. (c) Al

 6. (d)  (ii) and (iii)
   Propene contains double bond and propyne contains triple bond so both are 

unsaturated compounds.
 7. (b) presence of sunlight

 8. (b) the air pressed out of the lungs

 9. (d) his sugar level in blood was high
 10. (b) chemotropism
 11. (a) (i) and (ii)
 12. (c) (iii) and (iv)
 13. (b)  The mirror has a focal length of –3 cm and will produce an image of magnification –1.
   Explanation: The focus of a concave mirror is in front of the mirror on the left side, 

so focal length is considered negative. Here, focal length will be –3 cm. 
   As the object is at centre of curvature, same size, real and inverted image will be 

formed at centre of curvature, so magnification will be –1.
 14. (c) the shape of the resistor is changed
 15. (b) circular
 16. (d) In India the ac changes direction after every 

50
1  second.
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 17. (a) Both A and R are true and R is the correct explanation of A.

 18. (c)  A is true but R is false.
   Auxin hormone increases the rate of growth in a stem but it decreases the rate of 

growth in a root.

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

   Testes lie behind the penis in a pouch of skin called scrotum.
 20. (b)  Both A and R are true and R is not the correct explanation of A.
   Cell stores chemical energy, which involves flow of electrons from one material to 

another, through an external circuit.

SECTION–B
 21. (i) No, because oxygen is added to aluminium therefore, it is getting oxidised.

  (ii) No, since manganese has lost oxygen therefore, it is getting reduced.
 22. Visible light of the Sun consists of seven colours––violet, indigo, blue, green, yellow, 

orange and red. Out of these lights of different wavelengths, chlorophyll absorbs mainly 
blue, violet, red and orange lights but does not absorb the green light. It is due to the 
reflection of green light by chlorophyll of the plants that the plants look green in colour.

 23. Clone refers to offspring of an organism formed by asexual method of reproduction. 
Since they possess exact copies of the DNA of their parent, clones exhibit remarkable 
similarity.

OR
  Mechanical barriers like condom prevent the sperms from reaching the egg. Thus it is an 

effective method to avoid pregnancy. It also prevents transmission of infections during 
sexual act.

 24. (i) Oestrogen
  (ii) Growth hormone 
  (iii) Insulin
  (iv) Thyroxin

 25. According to ten percent law of energy in a food chain, only 10% of energy is 
transferred to the next trophic level.

  If energy present in Grass = 20000J

  Energy available to grasshopper 
100
10

20000×=  = 2000J

  Energy available to frog × J100
10

2000 200= =

  Energy available to snake × J100
10

200 20= =

  So, energy available to peacock × J100
10

20 2= =

  Hence justified.
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 26. (i) Copper wire can be used for electrical transmission lines because copper has very 
low resistivity and hence it is very good conductor of electricity.

  (ii) Manganin can be used for electrical heating devices because the resistivity of 
manganin is about 25 times more than that of copper and hence it produces a lot of 
heat on passage of current through it.

 OR

  (i) Slope V
I

 = Resistance R

   As larger resistance represents series combination and smaller resistance the parallel 
combination. Therefore, graph of greater slope represents series combination and 
hence it is correctly labelled.

  (ii) Slope, I
V R

=
1

   As larger resistance represents series combination, so graph of smaller slope 
represents series combination and hence it is also correctly labelled.

SECTION–C 
 27. (i) Observations:  
 (a) Colour changes from green to white. 
 (b) Formation of reddish brown Ferric oxide (Fe2O3)/evolution of SO2/SO3 gas. 

  (ii) Decomposition reaction 

  (iii) ( ) ( ) ( ) ( )Fe O SO SOs s g g2FeSO
( ) ( ) ( )S S

Heat
4 2 3 2 3

Ferric oxide ulphur dioxide ulphur trioxide

+ +

 OR

   (i) ‘M’ is magnesium/Mg 
   ‘N’ is Magnesium oxide/MgO 

  (ii) 2Mg(s) +O2(g)  2MgO 
  (iii) ‘M’ undergoes oxidation because oxygen is added to it/ Loss of 2 electrons
 28. (i) By the dehydration of ethanol in the presence of concentrated H2SO4.

   —CH CH OH CH CH H O
.

Ethanol
Heat

conc H SO

Ethene
3 2 2 2 2

2 4 +—

  (ii) By the oxidation of propanol using oxidising agent such as alkaline KMnO4.

    CH CH CH OH CH CH COOH H O
.

Propanol
Heat

Alk KMnO

Propanoic acid
3 2 2 3 2 2

4 +  
 

 29. The advantages are:
  (i) This enables the body to give quick responses to harmful stimuli thus protecting the 

body.
  (ii) It minimises overloading of brain.
  (iii) In many animals, reflex arcs have evolved as efficient ways of functioning in the 

absence of true thought processes.
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 OR
   The movement of the growth of the roots downwards and the shoots upwards under the 

stimuli of gravity is called geotropism. The movement of the part of the plant towards 
or away from the stimulus gravity. 

 30. (i) Any of the following phenomenon may happen:
 (a) A portion of incident light is reflected back into the first medium.
 (b) Some portion travels through the second medium along a changed path, known as 

refraction.
 (c) The remaining part of the light may be absorbed by the second medium.

  (ii) Laws of refraction of light: 
   First law: The incident ray, the refracted ray, and the normal at the point of incidence 

all lie in the same plane.
   Second law (Snell’s law): The ratio of sine of angle of incidence to the sine of angle 

of refraction is constant for a given pair of media.

    i.e.,  
sin
sin

c
r
i

onstant=

   Speed of light in vacuum, c = 3 ×108 m/s
   Speed of light in medium, v = 1.4 ×108 m/s

   Absolute refractive index = Speed of light in medium
Speed of light in vacuum

                         
. /

/
.

m s

m s

1 4 10

3 10
2 14

×

×
8

8

= = = 2.14

 31. (i) Visible spectrum is the band of coloured components of a white light beam.

  (ii) Red light is scattered the least by air molecules and has longer wavelength. It travels 
the longest distance.

  (iii) The given setup will behave like a glass slab, resulting in recombination of the seven 
colours to produce white light.

 32. (i) Gas A is Ozone. Alternatively: O3   
   Ozone at the higher levels of the atmosphere is a product of UV radiation acting on 

oxygen (O2) molecule. The higher energy UV radiations split apart some molecular 
oxygen (O2) into free oxygen (O) atoms. These atoms then combine with molecular 
oxygen to form ozone.   

   Alternatively:  O O O

O O O

UV
2

2 3

+

+

Positively
geotropic

Negatively
geotropic
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  (ii) Ozone shields the surface of the earth / protects living organisms from ultraviolet 
(UV) radiation released by the sun.    

   Chlorofluorocarbons (CFCs) which are used as refrigerants / in fire extinguishers  
lead to depletion of ozone layer.

 33. 5 ohm, 10 ohm and R1 are in parallel

    R
1
p

 = R5
1

10
1 1

1
+ +

      
     R

1
p

 = 
( )

R10
2 1 1

1

+
+  

     R
1
p

 = R10
3 1

1
+

     R
1
p

 = 
( )

R
R
10

3 10

1

1+

       Rp = 
( )R

R
3 10
10

1

1

+
  Now, 6 ohm, 6 ohm and Rp are in series
  Thus,
     Req = 

( )R
R

12 3 10
10

1

1+ +     ...(1)

             V = I Req

  From the circuit

    Req = 2
30

 = 15 A   ....(2)

  Equating (1) and (2)

        
( )R

R
12 3 10

10

1

1+ +  = 15

   
( )R

R
3 10
10

1

1

+  = 3

             10R1 = (9R1 + 30)
  Thus, R1 = 30 ohm.

  SECTION - D
 34. (i)   The highly exothermic displacement reaction between iron oxide and aluminium 

powder. 
    It is used to join railway tracks or cracked machine parts. 
    ( ) ( ) ( ) ( )Fe O Al Fe Al O Heats s l s22 3 2 3+ + +  
  (ii) It is placed above iron / towards top in the reactivity series. 
  (iii) Oxidised → Al. 
   Reduced → Fe2O3

 35. (i) Rate of breathing is faster in aquatic organisms because the amount of 
dissolved oxygen in water is lower as compared to the amount of oxygen in 
air.
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  (ii) Bony palate

Nose

Nostrils
Mouth cavity 

(Buccal cavity)
Glottis

Larynx 
(Voice box)

Bronchus

Lung

Chest cavity 
(Thoracic cavity)

Diaphragm 

Alveoli 
Bronchiole

Lung

Bronchus

Trachea 
(Wind pipe)

Epiglottis

Pharynx

Nasal passage 
(Nasal cavity)

OR

  (i)   Oxygen and CO2 produced during photosynthesis and respiration is 
given out through stomata in the leaves.

    Excess water is given out by the process of transpiration.
    When leaves become old, they fall off carrying waste materials along with them 

in their vacuoles.                                        (Any Two)
  (ii) Structure of Nephron:
   Nephron is the basic filtration unit in the kidney which is made of fine tubules, one 

end of which forms a cup-shaped structure called Bowman’s capsule, and the other 
end opens into a collecting duct/tube. 

   Function of Nephron: 

   Blood carrying nitrogenous wastes is filtered through the glomerulus and is 
collected in the Bowman’s capsule, some useful substances in the filtrate like 
glucose and water etc are selectively reabsorbed as the filtrate flows along the 
tube. 

 36. (i) u =– 30 cm, f = –30 cm, v = ? m = ?

    
f v u
1 1 1

–=  

   v f u
1 1 1

` = +

            
– –cm cm30

1
30
1= +] ]g g

        v
1

30
1

30
1

30
2

– –
–

= =
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   ∴   v = – 15 cm   
        m u

v=

           
–
–

cm
cm

30
15

2
1

–= =]
] g

g
  (ii) Nature – virtual and erect 
   Position – 15 cm away from the lens, on the same side as the object 
   Size – diminished 
  (iii) 

         
30 cm

30 cm

F

15 cm

OR
    Radius of curvature, R = + 3.00 m;
   Object distance,  u = – 5.00 m;
   Image distance, v = ?
   Height of the image, ?h =l

   Focal length, 
.

. mf
R
2 2

3 00
1 50= =+ =

   Since, v u f
1 1 1
+ =

   or  . .v f u
1 1 1

1 50
1

5 00
1

– – –= =+

       
. .1 50
1

5 00
1

3
2

5
1

= + = +

      v
1

15
13

=  

        v 13
15

=  = + 1.15 m (approximately)

   The image is 1.15 m at the back of the mirror.

   Magnification,  – – .
.

.m
m

m h
h

u
v

5 00
1 15

0 23–= = = =+
l

   The image is virtual, erect and smaller in size by a factor of 0.23. 

 SECTION - E 
 37. (i) It will be more than that of acid rain.
    (ii) Milk of Magnesia would be the best for a person suffering from acidity.
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  (iii) (a)  Milk < Lemon juice < Gastric juice.
 (b) Tooth starts decaying when the pH of our mouth is lower than 5.5. This is 

because below this pH value, the medium of the mouth becomes more acidic 
due to which tooth enamel corrodes at a faster rate.

OR
  (iii) Baking soda solution because it is basic in nature and hence neutralises the excess 

acid present in the stomach.
 38. (i) The information passing through neurons is in the form of chemical and electrical 

signals, called nerve impulse.
  (ii) Nerve impulses travel in the following manner from one neuron to the next: 

   Dendrites  Cell body  Axon  Nerve endings at the tip of axon 
 Synapse    Dendrite of next neuron.

  (iii) It is a large, single, unbranched nerve fibre arising from the cyton. It carries impulses 
from cyton located in CNS to effectors. 

OR

  (iii) Gustatory receptor present in tongue to detect taste.
   Olfactory receptor present in nose to detect smell.

 39. (i) Electrical to mechanical energy conversion is observed in a linear solenoid. It can be 
concluded that magnetic field produced by the solenoid is directly proportional to 
the current.

  (ii) If a strong bar magnet is placed inside the solenoid, the bar will be magnetised as 
long as there is current in the circuit. 

OR

  (ii) The magnetic field produced by a current-carrying solenoid is similar to the 
magnetic field produced by a bar magnet.

zSzSzS
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SAMPLE PAPER – 9

SECTION–A
 1. (b) (ii) and (iii)
 2. (b)  Wash the hand immediately with plenty of water and apply a paste of sodium 

hydrogen carbonate.
 3. (b) Mg reacts with dil. HCl to produce H2 gas which helps in floating.
   Explanation: When Mg reacts with HCl, it forms magnesium chloride and H2 gas is 

released. This hydrogen gas sticks to the surface of magnesium and thus it appears 
to be floating. 

 4. (c) 
ClCa2+

–

2

   Explanation: Electronic configuration
    Ca(20) : 2, 8, 8, 2
    Cl(17)  : 2, 8, 7
   Calcium loses two electrons to form Ca2+ ion and attains noble gas configuration 

whereas, chlorine gains one electron to form Cl– ion. Therefore, two electrons lost 
by calcium are gained by two chlorine atoms to form CaCl2.

 5. (b) Graphite

 6. (d)  (i) and (iv)
   The elements other than carbon and hydrogen in an organic compound are called 

hetero atoms.

 7. (b) oxidising agent

 8. (d) Glucose  Cytoplasm  Pyruvate + Energy 
 Mitochondria

 CO2 + H2O + Energy

 9. (b) medulla
 10. (a) A–(iii), B–(iv), C–(i), D–(ii)

 11. (b) (i), (iii) and (iv)

 12. (c) 1 : 1
 13. (c) The speed of light in air > the speed of light in water > the speed of light in glass.

   Explanation: Refractive index = 
Speed of light in vacuum
Speed of light in medium

   ∴    Speed of light in medium = 
Speed of light in vacuum

Refractive Index

  So, it is clear that speed of light will be the maximum in that medium which has the 
lowest refractive index.

 14. (d) increases heavily
 15. (b) circular
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  Magnetic field lines due to a straight wire carrying a current are concentric circles 
around the straight wire.

 16. (d) 

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

   Copper sulphate crystals are dry. 

 18. (a) Both A and R are true and R is not the correct explanation of A.

 19. (a) Both A and R are true and R is the correct explanation of A.

 20. (a) Both A and R are true and R is the correct explanation of A.

   According to Ohm’s Law at constant temperature and pressure the current flow in 
the conductor is directly proportional to the potential difference. Hence the V vs I is 
linear and passes through origin.

SECTION–B
 21. (i) It undergoes calcination. The chemical reaction can be given as:

    ZnCO ZnO COHeat
3 2+

  (ii) It undergoes auto reduction forming copper and sulphur dioxide.

    Cu O Cu S Cu SO2 6Heat
2 2 2+ +

 22. Arteries carry blood from the heart to various organs of the body under high pressure 
so they have thick and elastic walls. Veins collect the blood from different organs and 
bring it back to the heart. The blood is no longer under pressure so the walls are thin 
with valves to ensure that blood flows only in one direction.

 23. The uterine wall thickens that is richly supplied with blood. A special tissue called 
placenta develops which connects embryo to the uterine wall that provides nutrients 
and oxygen to it.

OR

  In a germinating seed, plumule is known as future shoot and radicle is known as 
future root.

  The function of cotyledon is to store food for the future plant or embryo.
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 24. Chromosomes are thread-like structures, made of proteins and DNA, found in the 
nucleus at the time of cell division.

  In sexually reproducing organisms, the gametes undergo meiosis, and hence, each 
gamete contains only half a set of chromosomes. When two gametes fuse, the zygote 
formed contains the full set of chromosomes. Hence, the formation of gametes by 
meiosis helps to maintain the number of chromosomes in the progeny.

 25. (i) The household waste produced in our day-to-day life is called garbage.
   Two classes in which garbage is classified are:
   (a) Biodegradable garbage: Garbage that can be decomposed naturally. Examples 

are vegetable peels, flowers, cake, cotton, paper, etc.
   (b) Non-biodegradable garbage: Garbage that cannot be decomposed naturally. 

Examples are polythene bags, plastics, metals, etc.
  (ii) This is because enzymes have specific shape and they bind with specific substrate 

to proceed the reaction. Besides geometrical shape, hydrophillic and hydrophobic 
interaction is also responsible for selectivity.

 26. (i) The resistivity of a material is defined as the resistance of a conductor made of that 
material of unit length and unit cross-sectional area.

   Using,  R = ρ
l
A

   Also,  V = RI

   R is doubled while V remains unchanged. Hence, current becomes half.

 OR

  The resistance of a heater coil is less than that of electric bulb filament. When heater is 
switched on in parallel, more current start flowing through the heater coil and current 
through the bulb filament decreases making it dim.

  After some time, when heater coil becomes hot its resistance increases. As a result, 
current through the heater coil decreases and the current through the bulb filament 
increases and thus dimness of the bulb decreases.

SECTION–C 
 27. (i) A  = CaO/Quick lime/Calcium oxide 
   B = Ca(OH)2/Slaked lime/Calcium hydroxide 
  (ii) CaO + H2O  Ca(OH)2 + heat or energy 
  (iii) Combination reaction  
   Exothermic reaction.

 OR

  (i) Fe2O3(s) + 2Al(s)  Al2O3(s) + 2Fe(l) + Heat (Displacement reaction)

  (ii) 3Mg(s) + N2(g)  Mg3N2(s)   (Combination reaction)

  (iii) 2KI(aq) + Cl2(g)  2KCl(aq) + I2(s)   (Displacement reaction)



Sample Papers 31

  (iv) C2H5OH(l) + 3O2(g)  2CO2(g) + 3H2O(l) + Heat  
    (Oxidation reaction/Combustion reaction)

 28. An atom or a group of atoms which determine the chemical properties of an organic 
compound is called a functional group.

Name of Compound Structural Formula Functional Group

Ethanol

H H

H H

H C C OH  —OH

Ethanoic acid

H O

H

H C C OH
 

|
C OH— —

O
|

 29. (i) The changes in the leaves of the sensitive plant when touched is due to the difference 
in the turgor pressure. When leaf of the sensitive plant is touched, the electrical-
chemical signal conveys the information from cell to cell. Plants lack specialised 
tissues for conduction of information and thus change the shape by changing the 
amount of water. Cells in the lower half of the leaf lose water and become flaccid 
while cells in the upper half gains water and become turgid.

  (ii) (a) Auxin  (b) Cytokinin

 OR

Glands Location Function

 (i) Pituitary gland Brain Stimulates growth in all organs.

(ii) Thyroid Neck/ Larynx Regulates metabolism of fats, proteins & 
carbohydrates.

(iii) Pancreas Below Stomach Regulates blood sugar

 30. (i) 

  (ii) The two characteristics of the image formed are:
   1. It is virtual and erect (behind the mirror and upright).
   2. It is smaller than the object.
  (iii) Using mirror formula,

   
f v u
1 1 1= +

   Substituting the given values we get
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   v5
1 1

10
1
–

= + ] g
   v5

1 1
10
1

–=

   v5
1

10
1 1+ =

   v
1

10
2 1

=
+] g

   v
1

10
3=

    v 3
10=

    v =+0.3cm
  Thus, the distance of the image v is 0.3 cm from the mirror, and the positive sign implies 

that the image forms behind the mirror (on the right).

 31. Myopia is the defect of the eye vision due to which a person can see the nearly objects 
clearly but cannot see the far objects so distinctly.

  Causes of myopia: Myopia is caused:

  –– due to the elongation of the eyeball.

  –– due to decrease in the focal length of the eye lens.

  Myopia can be corrected by using a concave lens of suitable focal length in the spectacles 
of such a person.

 32. (i) Natural eco-systems (ponds/lakes) have self-sustainability. They have decomposers 
in them unlike aquariums, which are artificial ecosystems.

  (ii) Ozone layer is getting depleted at the higher levels of atmosphere due to the release 
of CFCs in the environment. Depletion of ozone layer exposes humans to harmful 
UV rays, which causes skin diseases, cancer etc.

 33.  
R1 = 7Ω R1 = 7Ω

R5 = R3+R4 =10Ω

R1 = 7Ω

R1 + R6= 12Ω

R6 = 5Ω

R3 = 6Ω

R2 = 10Ω R2 = 10ΩR4 = 4ΩV = 24V V = 24V

V = 24V

+

−

  R3 and R4 are in series, hence the equivalent resistance of those two = R5 = R3 + R4 = 10 ohms.
  R5 and R2 are in parallel. Let R6 be the equivalent resistance for them. 

  Hence R6 = ( )
( )
R R
R R

20
100×

5 2

5 2

+ =  = 5 ohms
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  Now R1 and R6 are in series and hence the final equivalent resistance of the entire circuit 
is R = R1 + R6 = 12 ohms

  By Ohm’s Law we know that V = IR, hence I = R
V

.

  Hence the current in the circuit is 
12
24

 A = 2A (Final Answer)

  SECTION - D
 34. (i) ‘A’ is carbon. Its two oxides are carbon monoxide, CO and carbon dioxide, CO2. CO 

is toxic so ‘B’ is carbon monoxide and carbon dioxide causes global warming, so ‘C’ 
is carbon dioxide i.e., CO2.

  (ii) ‘A’ belongs to group 14 of the Periodic Table.
 35.  Take a potted plant with variegated leaves.
   Keep the plant in a dark room for three days so that all the starch gets used up.
   Keep the plant in sunlight for about six hours.
   Pluck a leaf from this plant. Mark the green areas in it and trace them on a sheet of  

paper.
   Dip the leaf in boiling water for a few minutes.
   After this, immerse it in a beaker containing alcohol.
   Carefully place the above beaker in a water-bath and heat till the alcohol begins to boil.
   Now dip the leaf in a dilute solution of iodine for a few minutes.
   Take out the leaf and rinse off the iodine solution.  
  Observation: The green parts of the leaf have turned blue –black.  
  Inference: This indicates the presence of starch formed during photosynthesis.

OR
  (i) The respiration which needs oxygen or occurs in the presence of oxygen is called 

aerobic respiration. During this type of respiration, glucose is broken down into 
carbon dioxide and water with the release of considerable amount of energy. The 
energy is stored in the form of ATP.

   It consists of two steps:
 (a) Glycolysis: The conversion of glucose into pyruvate (or pyruvic acid) is called 

glycolysis. It occurs in the cytoplasm.
 (b) Kreb’s Cycle: It is the process of converting pyruvate into CO2 and H2O along 

with the release of considerable amount of energy. It occurs in the mitochondria. 
One molecule of glucose liberates 38 ATP of energy during aerobic respiration.

  Glucose Pyruvic acid 6CO 6H O 38 ATP
(1molecule) (Occurs in the

cytoplasm)

Glycolysis

(Pyruvate)
(2molecules)

(Kreb’s cycle occurs
in mitochondria)

Oxygen
2 2 Energy
+ +

 

  (ii) The respiration which takes place in the absence of oxygen is called anaerobic 
respiration. During this respiration glucose is broken down into ethyl alcohol and 
CO2 with the release of very small amount of energy. In anaerobic respiration, one 
molecule of oxygen produces only 2 ATP of energy. This type of respiration occurs in 
microscopic organisms like yeast, etc.
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    C H OH CO2 2Pyruvic acid 2ATP
In the absence of o

Ethyl alcohol
2 5

(Pyruvate)
(2molecules)

xygen
2 Energy

+ +

   In human beings, the energy is obtained by aerobic respiration but sometimes 
anaerobic respiration occurs in muscles during vigorous exercise when oxygen gets 
consumed faster than its supply by the blood. During the anaerobic respiration in 
the muscles the glucose is converted into lactic acid with the release of 2 ATP of 
energy.

   Anaerobic respiration in human beings:

       Lactic acidGlucose Pyruvic acid 2ATP
( ) )Occurs in humanmuscles

the absence of o

molecules(1molecule) (In cytoplasm)
Glycolysis

(Pyruvate)
(2molecules)

In xygen

(2 Energy
+

 36. (i) A ray of light incident parallel to 
the principal axis after reflection 
passes through the principal 
focus.

   A ray of light which passes 
through the centre of curvature 
after reflection retraces its path 
back.

  (ii)  u = – 20 cm, m = –3
      m u

v
–=

   ∴    v = –m × u
           = –(–3) (– 20 cm) 
           = – 60 cm
   Distance between the object and the screen = – 60 cm – (– 20 cm) = – 40 cm
   So, the distance between the object and the screen is 40 cm.

OR
   (i) Convex lens to get a magnified image of the lines on the palm. 
  (ii) Between F and 2F of the lens / or at F of the lens 
   (iii) Focal length, f = +10 cm
   Object distance, u = – 5 cm

   Lens formula v u f
1 1 1
– =

 
      v

1
5
1

10
1

– –
=

 
         v

1
5
1

10
1+ = ; v

1
10
1

5
1

10
1 2

–
–

= =

               v
1

10
1–=

                v =−10	cm



Sample Papers 35

 
   •	 m = 

h

h

u
v

object

image
=   

      
5
10

2–
–= =  

   Size of image is 2 times the size of object.

 SECTION - E 
 37. (i) Detergents being basic increase the pH of water above 7.
   It will have high concentration of hydroxide ion (OH–) and low concentration of 

hydronium ion (H3O
+).

    (ii) Higher the pH , lower is the hydronium ion concentration.
   So, S < Q< R< P

OR
  (ii)  Phosphate ion increases the growth of algae which ultimately decrease the level of 

dissolved oxygen.
 38. (i)   In the given figure, “X” is a sensory neuron that carries the message from the 

receptor to the central nervous system (the spinal cord and brain).
  (ii) Reflex arc is a neural pathway that controls the reflex. It includes sensory nerve and 

a motor nerve with a synapse in between.
  (iii) Receptor detects a stimulus → Sensory neuron sends impulses to relay neuron  

→ Motor neuron sends impulses to effector → Effector produces a response 

OR

  (iii) Reflex action is an automatic (involuntary) neuromuscular action excited by a 
defined stimulus. Hence, sweating and breathing are not reflex actions.

 39. (i) Oersted discovered the phenomenon that magnetic field is produced by the flow of 
current in a straight wire. Tesla is the S.I unit of magnetic field.

  (ii) Inside the magnet, magnetic field strength is decreasing. So, at the centre of bar 
magnet, the magnetism is minimum.

  (iii) Strength of the magnetic field falls as distance increases. This is indicated by the 
decrease in degree of closeness of the lines of field. 

OR

  (iii) When a magnetic compass needle is placed close to the current carrying wire, it will 
get deflected.

zSzSzS
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SAMPLE PAPER – 10

SECTION–A
 1. (d) CaCO3(s)  CaO(s) + CO2(g)
  Explanation: Decomposition in the presence of heat is known as thermal decomposition. 

In reaction (d), a single reactant decomposes into multiple products by the action of 
heat. So, it is thermal decomposition. On the other hand, (a) is electric decomposition 
whereas (b) and (c) are photo decomposition reactions.

 2. (d) K2CO3 CO2 gas  Turns milky
  Explanation: The reaction is 

    K CO HCl KCl H O CO2 2
( )P Q
2 3 2 2+ + +

^ h   
  Metal carbonates on reaction with acid forms salt, water and carbon dioxide. The carbon 

dioxide gas thus produced turns the lime water milky.

 3. (d) (iii) and (iv)

 4. (c) Silver-copper-zinc

    In beaker P, colour changes because zinc being more reactive than copper displaces 
copper from blue copper sulphate solution and colourless zinc sulphate solution is 
formed. No change in beaker Q indicates that silver is less reactive than copper. So, 
the increasing order of reactivity is silver-copper-zinc.

 5. (b) neon

 6. (d) Mouth  oesophagus  stomach  small intestine  large intestine

 7. (d) starch

 8. (a) Gustatory receptors detect taste while olfactory receptors detect smell.

 9. (b) hyphae

 10. (c) this eliminates the need of producing plant using seeds
 11. 

(c) Biotic Component Abiotic Component

Grass, bacteria. fungi, butterfly Water, rain, sunlight, air

 12. (d) n3 > n1

  Explanation: When the light enters from optically rarer to optically denser medium, 
it bends towards the normal. While travelling from n1 to n2, light bends towards the 
normal, so n2 > n1.

  Similarly,  n3 > n2

  Therefore, n3 > n1

 13. (c) 

    When object placed between F and O in front of convex lens then virtual, erect and 

enlarged image is formed.
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 14. (c) the cause for rainbows 

 15. (a)  Scattering of light is not enough at such heights.

   At a higher altitude, the atmosphere medium is very rarer so the scattering of light 
taking place is very low.

 16. (a) 1 W 
   For maximum equivalent resistance all are connected in series

    R 5
1

5
1

5
1

5
1

5
1= + + + +  

       
5
5

1X= =

 17. (a) Both A and R are true and R is the correct explanation of A.

 18. (a) Both A and R are true and R is the correct explanation of A.
 19. (c) A is true but R is false.

   Decomposers help in decomposing the dead bodies of plants and animals.

 20. (a) Both A and R are true and R is the correct explanation of A.

SECTION–B
 21. •	 2 formula units of CaSO4/Calcium sulphate share 1 molecule of water of crystallization.
  •	 .CuSO H O CuSO H O5 5

( ) ( )Blue White
4 2 4 2+  /Due to loss of water of crystallization.

 22. (i) The fruit is acidic as it turns blue litmus solution to red.

  (ii) 1 M HCl has a higher concentration of H+ ions because it is a stronger acid than 
CH3COOH.

 23. (i) Testes are located outside the abdominal cavity because for sperm production, testes 
require a lower temperature than the body temperature.

  (ii) During the 28 days of menstrual cycle, ovulation takes place in the middle of the 
cycle on 14th day.  The ovum lives for about one day during which it is present in the 
fallopian tube. If copulation occurs during this time, the sperms travel upwards and 
fertilise the egg in the fallopian tube. If fertilisation does not take place, the spongy 
lining of the uterus breaks down and is shed along with the unfertilised ovum. So, 
copulation in the middle of the menstrual cycle is ideal for fertilisation to take place.

OR
  (i) Ovary: Produces the egg (ovum) and the female hormones oestrogen and progesterone.

  (ii) Oviduct (fallopian tube): It is the site of fertilisation.
 24. From this study, we can say light-coloured eye is a dominant trait because children born 

from parents having light-coloured eyes also had light-coloured eyes.
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 25. 

  Image obtained is virtual, erect and diminished in case of concave lens.

OR
  (i) Mirror B is a convex mirror.
  (ii) 

C FCF

mirror A mirror B mirror C   

  (iii) Mirror C (concave mirror) converges parallel beam to focus after reflection.
 26. (a) Relative closeness of field lines indicates the strength of magnetic field. Since field 

lines are crowded around the ends of the solenoid, hence these are the regions of 
strongest magnetism.   

  (b) The direction of the field will also be reversed.

SECTION–C 
   27.    (i) Sodium Na

2, 8, 1
Na

Oxygen O

2, 8, 6

Magnesium Mg

2, 8, 2

  (ii) Na2O

    
2

    

 (iii) Ions in Na2O are Na+ and O2–

  Ions in MgO are Mg2+ and O2–

 28.    A series of compounds in which the same functional group substitutes for hydrogen 
in a carbon chain is called a homologous series. 
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    Example – Alkane/Alkene/Alkyne/Alcohol or any other one correct example. 

    Characteristics:-

 (i) They have same general formula.

 (ii) They have same functional group.

 (iii) The difference in the molecular mass of two successive members in 14 u.

 (iv) The difference in the molecular formula of two successive members is of CH2 unit.

 (v) They have similar chemical properties.  

OR

  (i) Carboxylic acid is ethanoic acid 

       

  (ii) Alcohol is ethanol 

      

  (iii) X is ethyl ethanoate 

     

   CH COOH C H OH CH COOC H H O
Ethanoic acid Ethanol

H SO

Ethyl ethanoate
3 2 5 3 2 5 2

2 4+ +

 29. (i) Sexually transmitted diseases (STD) are a group of communicable diseases that are 
transmitted predominantly by sexual contact and are caused by a wide range of 
bacterial, viral, protozoan and fungal agents and ectoparasites.

   Viral STDs — Aids, Hepatitis
   Bacterial STDs — Syphilis, Gonorrhea
  (ii) Frequent pregnancies by women are avoided due to the following reasons:
 (a) It has adverse effect on the health of women.
 (b) It increases the rate of the population of our country.

 30. Mendel crossbred round seed plants with wrinkled seed plants. 

  The F1 progeny so obtained had heterozygous round seed plants and no wrinkled seed 
plants. When he self crossed the F1 generation, both round and wrinkled seed plants were 
obtained in the ratio of 3 : 1.



40 Science–X

On self crossing F1 generation

 31. The system where all the living organisms in an area together interact with the non-
living constituents of the environment is called an ecosystem.

   

Sun
Community heat

Producers Herbivores Carnivores

Decomposers (Decay organisms)

Top Carnivores
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OR
  (i) Indiscriminate use of pesticides may result in the degradation of the environment. 

For example, DDT is an organic pesticide which is used to kill pests in crop fields. 
When it is used in large quantity it can be passed along the food chain from crops to 
man or other animals and birds and can harm them.

  (ii) The harmful by-products are gases such as SO2 and NO. They cause extensive air 
pollution and are responsible for acid rain.

 32. (i) Consider three resistors R1, R2 and R3 are connected in series as shown in figure. A 
voltage V is applied across the series combination. Applying basic circuit rules we get

 (a) Current I is same in all points in series. 

 (b) V = V1 + V2 + V3  ...(1)
   Applying ohm’s law, we have

  V = IReq   (where Req is the equivalent resistance of the combination)

  V1 = IR1
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  V2 = IR2

  V3 = IR3

   Putting these values in equation (i), we have

  IReq = IR1 + IR2 + IR3

   Req = R1 + R2 + R3

  (ii) Req = R1 + R2 + R3 = 5 + 10 + 15 = 30 W

   V = 30 V
   Applying ohm’s law

    AI R
V

30
30

1
eq

= = =

   Now, potential difference across 
   15 W resistor = IR3

        = 1 × 15 = 15V

 33. (i) Fleming’s left-hand rule. 
   Stretch the thumb, forefinger and middle finger of your left hand such that they are 

mutually perpendicular to one another. If the forefinger points in the direction of 
magnetic field and the middle finger in the direction of current, then the thumb will 
point in the direction of motion or the force acting on the conductor. 

  (ii) According to Fleming’s left hand rule, the direction of force is perpendicular to 
the direction of magnetic field and current. We know that the direction of current 
is taken opposite to the direction of motion of electrons. Therefore, the force is 
directed upwards from the plane of the paper.

  SECTION - D
 34. (i) In double displacement reaction, two compounds react by exchanging their ions 

and form two new compounds.
   For example, silver nitrate and sodium chloride exchange their ions, NO3

– and Cl– 
respectively and form two new compounds in the following reaction.

   ( ) ( ) ( ) ( )AgNO NaCl AgCl NaNOaq aq s aq
( .)White ppt

3 3+ +

            (ii) (a) Combination reaction: A combination reaction is a reaction where two or more 
elements or compounds combine to form a single compound.

 (b) CaO H O Ca(OH)
Calcium hydroxide

2 2Quick lime
+

  Chemical name of the product formed- (calcium hydroxide/slaked lime)
 (c) Observations of the reactions:

    Reaction takes place vigorously.
    Large amount of heat is released.
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OR
  The characteristic test for the given gases are as follows:
  (i) Carbon dioxide (CO2) gas turns lime water milky when passed through it due to the 

formation of insoluble calcium carbonate.

    ( ) ( ) ( ) ( )Ca OH CO CaCO H Oaq g s l
Lime water Carbon

dioxide

2 2 3 2
Calcium
carbonate

+ +^ h

    When CO2 gas is passed in excess through lime water, milkiness disappears due to 
formation of soluble calcium hydrogen carbonate.

    ( ) ( ) ( ) ( )CaCO H O CO Ca HCOs l g s3 2 2 3 2
Calcium hydrogen carbonate

+ + ^ h

  (ii) Sulphur dioxide (SO2) gas when passed through acidic potassium permanganate 
solution (purple in colour) turns it colourless because SO2 is a strong reducing agent.

   
2 2 54 2 2KMnO H O SO
Potassium

permanganate
Purple

Sulp
( ) ( ) ( )

( )

s l g� �
hhur

dioxide
Potassium
sulphate
Colourless

K SO MnS� ��� �2 4 2( )

( )

aq OO H SO
Manganese
sulphate
Colourless

4 2 42( ) ( )

( )

aq aq�

  (iii) The evolution of oxygen (O2) gas during a reaction can be confirmed by bringing 
a burning candle near the mouth of the test tube containing the reaction mixture. 
The intensity of the flame increases because oxygen supports burning.

  (iv) Hydrogen (H2) gas burns with a pop sound when a burning candle is brought near 
it.

 35. (i) Cranial nerves are the nerves associated with the brain. These are 12 pairs in number 
and carries both sensory and motor nerves.

   Spinal nerves are the nerves connected with the spinal cord. These are 31 pairs in 
number.

   Spinal nerve arises in the form of dorsal root and ventral root and both unite in the  
neural canal to form a single branch. It comes out of the vertebral column through 
intervertebral canal and then divides into dorsal, ventral and visceral branches.

  (ii)                       

Structure of Human Brain
 36. (i) A person can see distant objects distinctly but cannot see nearby objects so clearly in 

this case, the image is formed behind the retina. This defect of the eye is hypermetropia.
   Causes of hypermetropia: This defect arises because either
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 (a) the focal length of the eye lens is too long, or
 (b) the eyeball becomes too 

short, so that light rays 
from the nearby object, 
say at point N, cannot be 
brought to focus on the 
retina to give a distinct 
image.

  (ii) Fig. (a)
  (iii) Since object and image are on 

the same side of convex lens, 
both the distances u and v are 
measured from lens and the 
direction of measurement is 
opposite to the incident ray.

   Hence by sign convention 
both are negative.

   So, v = – 50 cm and  u = – 25 
cm.

   Using lens formula, 

    v u f f
1 1 1

50
1

25
1 1

– –(= + =

        
f50

1 2 1–
&

+
=

         f = 50 cm

   Hence,     power = 
( )in m cm

cm
D

f
1

50
100

2= = +

  (iv) Hypermetropia can be corrected by using convex lens of suitable focal length in 
spectacles [See Fig. (b) and (c)].

OR
   (i) The splitting up of white light into its constituent colours on passing through a 

refracting medium like a glass prism is called dispersion of light.

   

Red
Orange
Yellow
Green
Blue
Indigo
Violet

(Sunlight or bulblight)
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   The dispersion of white light occurs because different colours of light bend through 
different angles with respect to the incident ray, as they pass through a prism. The 
red light bends the least while the violet the most as shown above.

  (ii) A glass slab acts as a combination of two identical glass prisms.

   

White light

First prism Second prism

Screen

Spectrum

   The second prism can be considered to be placed in an inverted position with respect 
to the first. The first prism splits the white light into its seven colour components. 
When these colour components fall on the second prism, it recombines them to 
form white light.

 SECTION - E 
 37. (i) S < R < P < Q
  (ii) From the table, it is clear that Q is most reactive element. So, when it reacts with 

CuSO4, it displaces Cu and the products are Cu and QSO4.

  (iii) C displaces B from its oxide, therefore, C is more reactive than B.

   There is no reaction when C is treated with oxide of A or C does not displace A from 
its oxide. So, A is more reactive than C. Thus, the reactivity order is B < C < A.

OR
  (iii) C is a strong reducing agent and can reduce CuO as follows:
    CuO  +  C   Cu  +  CO↑

   Ca is much more reactive than Cu and has greater affinity for oxygen than C. So, 
carbon cannot reduce CaO to Ca.

    38.   (i) (a) The loss of water in the form of water vapour from the aerial parts of plants is 
known as transpiration.

 (b) Cohesion force is the strong force of attraction which exist between the same 
molecules.

  (ii) In the given figure, X represents the sieve tube elements, Y represents the companion 
cells and Z represents the Xylem.

OR

  (ii) The xylem tissue transports water and minerals from the soil to the leaves of a 
plant for photosynthesis. If xylem is removed, upward movement of water will stop 
leading to wilting of leaves and ultimately causes death of the plant.
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 39. (i) The graph for Experiment 1 is approximately linear. This means that its slope V
I

 is 

   constant, which means that I
V

R=  is constant. Therefore, the resistor device obeys 

Ohm’s law. The graph for Exp. 2 is non-linear. This means that R is not constant and 

that the light bulb does not obey Ohm’s law.

  (ii) The slope of graph 
I
Vd n  is more for temperature T2 than T1. So, the resistance at 

   T2 is greater than at T1.

  (iii) A conductor for which voltage-current (V – I) graph is a straight line or a conductor 
which obeys Ohm’s law is called ohmic conductor. The conductors for which V – I 
graph is not a straight line are called non-ohmic conductors.

OR

  (iii) In household use, the voltage is kept constant. In the equation P = VI, if V is 
constant, I increases as P increases. This means that for P = 75 W, the current I is 
larger than for P = 60 W. Now look at the equation linking resistance to current: 
V = IR. Since V is constant, the larger the I is, the smaller the R must be. Thus, since 
current is larger in a 75 W bulb, the resistance is lower than it is in a 60 W bulb.

zSzSz
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SAMPLE PAPER – 11

SECTION–A
 1. (a) Above the arrow
 2. (a) (A) and (C)

 3.  (b) only Q

 4. (a) (i) and (ii)
 5. (a) Propanal
 6. (c) The muscles will receive blood containing less oxygen. 
 7. (b) Hippocampus, Exocoetus, Anabas

 8. (d) axonal end of one neuron to dendritic end of another neuron

 9. (c) STD-1: Gonorrhoea STD-2: AIDS STD-3: Syphilis
 10. (c) It detaches from the parent body as soon as it is produced.
 11. (d) Salamander feeds on pine borer to obtain energy.
 12. (a) only P
   because convex lens behave as converging type. Hence parallel beam of rays meet at 

focus point after refracted through convex lens. 

 13. (a) 
2
3

   Here, ∠i = 60°, ∠r = 45°
   Using Snell’s law of refraction, refractive index of medium B with respect to medium A.

   
/
/

sin
sin

sin
sinn r

i
45
60

1 2
3 2

2
3

°
°A = = = =

B

_
_ i

i

 14. (a) Due to hypermetropic eye defect, the near point of his eye has receded away.
 15. (c) p, y, z
 16. (d) 3 W. 

	 	 	 Resistance	of	arm	ABC	=	3	Ω	+	3	Ω	=	6	Ω
	 	 	 Resistance of arm ADC = 3 W + 3 W	= 6 W
   Their effective resistance is 3 W.
   Hence, the resistance between diagonal points i.e. between A and C is 3 W.
 17. (c) A is true but R is false.
   The difference between the molecular masses of two consecutive members of a 

homologous series is 14 u. 

3

A B

CD

3

3

3
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 18. (d) A is false but R is true.

   The brain and the spinal cord are the central nervous system. 
 19. (b) Both A and R are true and R is not the correct explanation of A.

   Producers are the first trophic level of the terrestrial food chains. Greater number of 
organisms in the lowest trophic level helps to maintain the balance in the ecosystem.

 20. (a) Both A and R are true and R is the correct explanation of A.

   Because plane mirror is of infinite radius of curvature and focal length is infinite. 
So, mirror formula can be applied to a plane mirror.

SECTION–B
 21. 
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 22. • Sodium hydrogen carbonate (NaHCO3) is a basic salt because NaHCO3 is a 
combination of strong base and weak acid.   

  •	 NaHCO Na CO CO H O2 Heat
3 2 3 2 2+ +  

 23.  In sexually reproducing organisms, the gametes undergo meiosis, and hence, each 
gamete contains only half a set of chromosomes. When two gametes fuse, the zygote 
formed contains the full set of chromosomes. Hence, the formation of gametes by 
meiosis helps to maintain the number of chromosomes in the progeny. 

OR
  Moisture is an important factor for the growth of hyphae. Moistened bread slice offers 

both moisture and nutrients to the bread mould, hence it grows profusely. Dry slice of 
bread offers nutrients but not moisture hence hyphae fail to grow.

 24.   

 
 (i) Blue
 (ii) 25% 
 25. The object should be placed at 2F.

     

OR

   

  Given: f = – 40 cm, h2 = 2h1, u = ?
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  As, 
–
u
v

 = 
h

h

1

2
   ⇒   

–
u
v

 = 2  ⇒   v = –2u

  Using the mirror formula, 

    
f u v
1 1 1= +  = u u u

1
2
1

2
1

–
+ =    

  or    – cmu
f
2 20= =

 26. Strength of the magnetic field falls as distance increases. This is indicated by the decrease 
in degree of closeness of the lines of field. 

SECTION–C 
 27. The element is a metal.

   M  +  2NaOH     Na2MO2   +   H2↑   

   M  +  2HCl         MCl2    +   H2↑ 

  The produced gas can be identified by bringing a burning matchstick near the reaction 
vessel. The gas burns with a pop sound. This confirms that the gas is H2.

 28. Esterification: 

   CH COOH NaOH CH COONa H O
/Sodium ethanoate

Sodium acetate

3 3 2+ +

  Activity 

  (i) Take 1 ml of ethanol mixed with 1 ml of 
acetic acid along with few drops of conc. 
H2SO4 in a test tube.

  (ii) Warm it for 5 minutes in a water bath.

  (iii)  Pour the contents in a beaker containing  
20 – 50 mL of water and smell the 
resulting mixture.

  (iv)  It will give a fruity smell indicating the 
formation of  an ester.

OR

  (i)      (ii) 

Formation of ester

Test tube
containing
reaction
mixture

Beaker

Wire gauze

Tripod stand

Burner

Water



50 Science–X

  (iii)  (iv) 

  (v) 

 29. Placenta is a special tissue connection between embryo and uterine wall. It acts as an 
endocrine gland.

  Role of placenta:
  (i) It possesses villi that increase the surface area for absorption of nutrients.
  (ii) It facilitates the passage of nutrition and oxygen to embryo from mother through 

blood.
  (iii) Waste substances produced by embryo are removed through placenta into mother’s 

blood.
 30. Environmental cue: 
  In some animals, the temperature at which fertilised eggs are kept determines whether 

the developing animal in egg is male or female.
  In some animals like snail, individual can change sex. 
  Genetical cue:
  A child who inherits an X chromosome from the father will be a girl and one who 

inherits a Y chromosome from the father will be a boy.
 31. Harmful effects of using polythene bags are:
  (i) Increases soil temperature or adversely affect agricultural products.
  (ii) Land and animals die after consumption of these bags.
  (iii) It causes clogging of drains and may even cause flood like situation. Alternatives are 

the use of jute bags, paper bags, cloth bags.

OR
   Food chain is defined as an arrangement of a one-way flow of food energy from the 

source of solar energy to top consumer through a series of organisms by a continuous 
process of eating and being eaten.

   Grass  →  Mice  →  Snake  →  Hawk
  If a pollutant enters at the producer level the organism at the top or highest level of food 

chain will have maximum concentration of the pollutant
  This phenomenon is called as biological magnification. 
 32. The circuit is shown in figure.  
  Effective resistance of combination of two 

resistors	(4	Ω	each)	in	parallel	is

   Req = 4 4
4 4×
+ =	2	Ω



Sample Papers 51

	 	 Since	the	resistor	of	2	Ω	and	parallel	combination	of	two	4	Ω	resistors	are	in	series,	same	
current	will	flow	through	these.	Hence,	the	potential	difference	across	2	Ω	resistor	is	
same as that across combination of two resistors.

 33. (i) The direction of the current and the magnetic field are considered perpendicular to 
each other. According to Fleming’s left hand rule, the direction of force is vertically 
downward, i.e., perpendicular to both of them.

 (ii) The force acts on the wire because of the magnetic field due to current and magnet 
interact with each other.

  (iii) The direction of force is unchanged.

  SECTION - D
 34. (i) Zinc being more reactive than copper displaces copper from its solution and a 

solution of zinc sulphate is obtained.

    ( ) ( ) ( ) ( )Zn CuSO ZnSO Cus aq aq s
Blue C l urless

4 4+ +
ο ο

  (ii) Aluminium being more reactive displaces hydrogen from dilute hydrochloric acid 
solution and hydrogen gas is evolved.

    ( ) ( ) ( ) ( )Al HCl AlCl Hs aq aq g2 6 2 33 2
Aluminium chl ride

+ +
��

  (iii) Silver metal being less reactive than copper cannot displace copper from its salt 
solution. Therefore, no reaction occurs.

    Ag(s) + CuSO4(aq)    No reaction

 OR
           (i) (a) The colour of copper sulphate crystals before heating is blue and turns white after 

heating.
 (b) The liquid droplets are actually the water droplets. The source of water 

droplets is the water of crystallisation of hydrated copper sulphate crystals 
(CuSO4.5H2O).

  (ii) When metal ‘X’ is dipped in aqueous solution of aluminium sulphate no reaction 
is observed, it means it is less reactive than aluminium. But when it is dipped in 
ferrous sulphate solution, the solution turns from pale green to colourless, so ‘X’ is 
more reactive than iron and thus displaces it from its solution.

   Therefore, ‘X’ must be zinc. It reacts with ferrous sulphate to form colourless zinc 
sulphate solution by displacing iron.

     Zn(s) +  FeSO4(aq)   ZnSO4(aq) + Fe(s)
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 35. 
Tropic Movements Nastic Movements

1. It can be easily observed in stems and 
roots.

1.  It is clearly observed in bilaterally 
symmetrical organs such as leaves and 
petals of flowers.

2.  It is due to unilateral stimulus which 
causes unequal growth on the two 
sides of a stem, root and tendril.

2.  The movements occur due to stimulus 
of light and temperature. It is not a 
growth movement.

3.  Movement is related to stimulus, i.e., 
plant organs either move towards 
source of stimulus or away from it. 
Stimuli which causes movements in 
plants are gravity, light, touch, water 
and chemical substances.

3.  It does not depend on the direction of 
stimulus applied. 

4.  Example: Bending of root towards 
gravity and shoot towards light.

4.  Example: Leaves of ‘touch-me-not’ 
plant bend and droop on touching.

 
 36. (i) Cornea: Refraction of the light rays falling on the eye.
  (ii) Iris: To control the size of the pupil.
  (iii) Pupil: To regulate and control the amount of light entering the eye.
  (iv) Retina: To act as a screen to obtain the image of object and generate electrical signals 

which are sent to the brain via optic nerves.
   We can contribute by participating in different ways of motivating people for the 

noble cause of eye donation such as, street play, banners, poster, door to door 
campaign, etc.

  Objectives of organising such campaigns:
  (i) To develop the habit of group work,
  (ii) To work for a common cause,
  (iii) To understand social issues and problems.

OR

  (i) The phenomenon in which a part of the light incident on a particle is redirected in 
different directions is called the scattering of light.

   The blue colour of the sky is due to the scattering of sunlight by the molecules 
of atmosphere. The light of shorter wavelength (blue) of the visible spectrum is 
scattered more than the light of longer wavelength by the atmospheric particles. 
When we look at the sky, the scattered light enters our eyes which majorly contains 
blue, colour and hence the sky appears blue.

  (ii) No, light from stars undergoes atmospheric refraction which occurs in medium of 
gradually changing refractive index. So, we see the apparent position of the star 
after refraction by atmosphere.
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SECTION - E 
    37.   (i) (a) Explanation: Metal R is sodium as it can be cut with a knife and reacts violently 

with cold water so it is stored under kerosene.
 (b)  Explanation: It is mentioned that metal P forms an oxide M2O3, which show 

both acidic as well as basic behaviour. Such metal oxides, which react with both 
acids as well as bases to produce salts and water, are known as amphoteric 
oxides.

  (ii) Explanation: Since, metal S did not react with water, it is the least reactive metal. 
Metal P is more reactive than S as it did not react either with cold or hot water but 
reacted with steam. Metal Q is more reactive than P because it reacted with hot 
water. Metal R is the most reactive metal as it reacted violently with cold water.

   Therefore, the order of reactivity of metals is S < P < Q <R.
OR

  (ii) Sodium (Na) and potassium (K) react with cold water to form basic salt NaOH and 
KOH respectively. The molecular mass of NaOH is 40. So, X is Na and Y is NaOH. 
The gas liberated during the reaction is hydrogen (H2). So Z is H2.

   2Na + 2H2O  2NaOH + H2 + Heat energy
 38. (i) It contains urea and excess salts.
  (ii) Blood with waste is coming from a vein.
  (iii) Explanation: Haemodialyser helps in the passing of nitrogenous waste products 

such as urea in the dialysing solution. During this passage, the waste products from 
the blood pass into the dialysing fluid through diffusion and the purified blood is 
pumped back into the patient.

OR
 (iii) Dialysis fluid is a solution of pure water, electrolytes and salts, such as bicarbonate and 

sodium. The blood of the hemodialysis patient has a high concentration of waste, while 
the dialysate has a low concentration of waste.

 39. (i) According to Ohm’s law,
   V = IR
    13.2 = 4 × R
    R = 3.6 ohm

  (ii) 

O

V(volt)

4.8

I(ampere)

1.6

3.2

0.5 1

6.4

8.0

9.6

11.2

12.8

14.4

2 3 4
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  (iii) As R1 > R2 therefore, figure (a) is correct. This is because R1 is greater so the slope 

of V–I graph 
V
I

�

�
�

�

�
�  is greater in figure (a) and is correctly represented as R1. 

 
OR

  (iii) More slope of V-I graph means more resistance, slope of C is maximum. Hence its 
resistance is maximum. So it is for series combination of two resistors.

zzz
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SAMPLE PAPER – 12

SECTION–A
 1. (b) Lead acetate
   The reaction is ( )Pb NO KI PbI KNO2 2

.Yellow ppt
3 2 2 3.+ +

    Lead nitrate can be replaced by any other salt of lead only. As lead sulphate being 
insoluble does not dissociate into ions, so lead acetate is used.

 2. (d)  An antacid
   Greenish-blue colour on the pH paper indicates basic solution. So, an antacid (base) 

is added.

 3. (b) Test the basicity using a red litmus paper.

    Metallic ash means oxide of a metal which is basic in nature. So, its basicity can be 
checked using a red litmus paper which will turn blue. 

 4. (c) Zinc

 5. (b)  CH3OH, C2H5OH, C3H7OH

   All have same functional group, —OH. The difference between CH3OH, C2H5OH 
and C2H5OH, C3H7OH is —CH2 unit.

 6. (c)  It converts the large molecules to small molecules that can pass through the cell 
membrane.

 7. (d) (iv) Vena cava takes blood from body parts to right auricle
   Explanation: The vena cava is responsible for carrying the deoxygenated blood 

from the lower and middle parts of the body to the right auricle.

 8. (d) Reflex action: Intentional and non-mechanical response
   Walking: Spontaneous, automatic and mechanical response

 9. (c) anther and ovary
 10. (a) testis →	vas deferens →	urethra
 11. (a) 

RhinoGiraffe

Tree

Lion

 12. (a)  As light ray bends towards the normal, as it travels from medium A to B, thus, 
medium A is rarer and B is denser.
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 13. (b) Convex mirror always formed virtual, erect and smaller size image of object.

 14. (b) We know,

   Pf
1
=

      – – .P D2
1

0 5= =

 15. (c) optic nerves
 16. (b) V = 4 V, I = 100 mA = 0.1A

   R = I
V

     = .0 1
4

     = 40 W

 17. (a) Both A and R are true and R is the correct explanation of A.

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

   Cyton region of nerve fibre regulates neuron’s metabolism. 

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

   Biotic components are the living components of an ecosystem. It includes plants, 
animals, fungi, bacteria, etc.

 20. (c) A is true but R is false.
    The speed of light changes as it goes from one transparent medium to another due to 

refraction.

SECTION–B
 21. The chemical formula of washing soda is Na2CO3.10H2O. It is obtained by heating 

baking soda and then recrystallising it. 

   NaHCO Na CO CO2
Baking soda

Heat

Sodium carbonate
3 2 3 2+

   .Na CO H O Na CO H O10 10
Sodium carbonate Washing soda

2 3 2 2 3 2+

 22. (i) Turmeric indicator has been used. It is a natural indicator.
  (ii) The stain becomes reddish-brown when soap is scrubbed on it because soap is basic 

in nature and turmeric gives reddish-brown colour in basic medium.
 23. Fission is the method of asexual reproduction in unicellular forms of life. In this process 

the parent organism splits to form two or more daughter cells. Example, Ameoba and 
Plasmodium.

  Fragmentation is the process found in multicellular organisms. The filament breaks up 
into two or more pieces upon maturation. These pieces then grow into new individuals. 
Example, Spirogyra.
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 (i) Amoeba reproduces by the process of binary fission. During the binary fission, the 
nuclear division is followed by appearance of a constriction in the cell membrane. 
The cell membrane grows inwards deepening the constriction and from near the 
middle of the parents body, two cells get separated by having the cytoplasm and 
nucleus in each cell.

  

                Binary fission in Amoeba

 (ii) Stamens produce pollen grains that are yellowish in colour. Pollen grain is unicellular 
and haploid. It has two layers, the thicker outer one is called exine, which is thin at 
places called germ pores and inner thin layer is called intine.

 24. Parents      RRyy       ×               rrYY

     (Round green)  (Wrinkled Yellow)
     (Round green)  (Wrinkled Yellow)
     ↓  ↓
   Gametes Ry  rY
             

    F1  generation  RrYy
      (Round yellow)

   The characteristic exhibited by plant is round and yellow seeds.
 25. Given f = –30 cm; u = ?; h1 = 5 cm; h2 = ?; v = –15 cm

    –
f v u
1 1 1=

  &   –u v f
u

f v
vf1 1 1
–

&= =

  &   
( )
( )

–cm cm
cm cm

cmu 30 15
15 30

30– – –
– × –

= =

    ×m u
v

h

h
u
v

hh
1

2
2 1&= = =

       × .cm
cm

cm cm30
15

5 2 5–
–= =

 OR

  Magnification, m = –1,  Image distance, v = – 40 cm

  m u
v–

` =
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  ⇒ –
( )

u1
40– –

=

  ⇒   u = – 40 cm
  So, object and image both are at C.

  Such that f 2
40

=  = 20 cm.

  If the object is moved 20 cm towards the mirror then its new position would be at the 
focus of the mirror.

   u = –20 cm,   f = – 20 cm

  ⇒ v u f
1 1 1
+ =

  Such that v = infinity.

 26. (i) The direction of force experienced by a straight conductor carrying current placed 
in a magnetic field, which is perpendicular to it is determined by Fleming’s left hand 
rule. Hold the thumb and first two fingers of the left hand at right angles to each 
other with the first finger pointing in the direction of the field and the second finger 
in the direction of the current, then the thumb points in the direction of the motion.

  (ii) The direction of current induced in a circuit by changing magnetic flux due to 
motion of a magnet is determined by Fleming’s right hand rule. If we stretch our 
right hand in such a way that the thumb, forefinger and central finger remain 
perpendicular to each other, so that the forefinger indicates the direction of the 
magnetic field and the thumb in the direction of motion of conductor; then the 
central finger indicates the direction of induced current.

SECTION–C 
 27. • Carbonate ore 
   Zinc carbonate 
  • Calcination 
   ZnCO ZnO CO3 2In limited supply of air

Heat +  

  • Reduction: 
   ZnO C Zn CO+ +

 
 

 28. (i)  (ii) 

  (iii) 
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 29. Significance of reproductive health in a society:

 (i) It prevents the spread of various sexually transmitted diseases such as AIDS, syphilis, 
etc.

 (ii) Individuals with sound reproductive health produce better offspring which have 
better chances of survival.

 (iii) Better sex education and awareness helps to maintain the population and prevent 
population explosion.

 (iv) Unwanted and teen pregnancies can be avoided.

  The reproductive health in India has improved tremendously over the past 50 years. 
The areas in which reproductive health have improved are:

  (i) Family planning (ii) Mortality rate

 30. In human beings, the genes inherited from our parents decide whether we will be 
boys or girls. Women have a perfect pair of sex chromosomes (XX). But, men have a 
mismatched pair (XY). 

  All children will inherit an X chromosome from their mother regardless of whether they 
are boys or girls. Thus, the sex of the children will be determined by what they inherit 
from their father. A child who inherits an X chromosome from her father will be a girl, 
and one who inherits a Y chromosome from him will be a boy.

 31. (i) In natural ecosystem microbes are present naturally which clean the water by 
feeding on waste whereas in man-made ecosystem like aquarium, no such microbes 
are present. So, it needs to be cleaned regularly.

  (ii) The micro-organisms that breakdown the complex organic substances into simple 
inorganic substances are called decomposers. If decomposers are completely eradicated:

 (a) No decomposition would take place.

 (b) Soil would be unsuitable for crops. It would result in imbalance in ecosystem.

 (c) Nutrients would not return back to the nutrient pool.

 (d) It would result in land pollution and affect soil fertility.
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OR
    The higher energy UV radiations split apart some molecular oxygen into free 

oxygen atoms.  These atoms then combine with molecular oxygen to form ozone. 
      O O OUV

2 +

    O O O2 3+

   Ozone prevents harmful UV radiation to reach the earth.
   CFC or chlorofluoro carbon and aerosol are responsible for the depletion.
   Harmful effect of ozone depletion is Skin cancer/reduction in immune system/

cataract/damages eyes.    (Any one)

 32. Given, power of one heater (P) = 250 W; 
  Potential (V) = 100 V, t = 5 h

  (i)  P R
V2

=

    R P
V

250
100 100

40
×2

X= = =

   The three 250 W heaters are connected in parallel then total current,
                     I = I1 +I2+I3

      = R
V

R
V

R
V

1 2 3
+ +

      = 40
100

40
100

40
100

+ +  

      = 2.5 + 2.5 + 2.5 = 7.5 A

  (ii) The resistance of each heater is 40 W.

  (iii) The energy supplied to the first heater is

    H = I2Rt 

     = (2.5)2 × 40 × 5 Wh; 

   As current flowing in each heater is 2.5 A

      H  = 6.25 × 200 Wh = 1250 Wh

             = 1000
1250

 kWh= 1.25 kWh.
   Then energy consumed by three heaters in connection
          = 3 × 1.25 kWh
         = 3.75 kWh energy is used in the circuit.

 33. The magnetic field lines of force are the lines drawn in a magnetic field along which a 
hypothetical  north magnetic pole would move if it is free to do so.

  The direction of a magnetic field at a point is in the direction of the resultant force 
acting on a hypothetical north pole placed at that point. The tangent at any point on 
the magnetic field line gives the direction of magnetic field at that point. The direction 
of the magnetic field at a point can be found by placing a small magnetic compass at that 
point. The north end of the needle indicates the direction of the field.
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  SECTION - D
 34. The reaction of Zn granules with
  (i) dilute H2SO4

      Zn(s) + H2SO4(aq)   ZnSO4(aq) + H2(g)
  (ii) dilute HCl
     Zn(s) + 2HCl(aq)    ZnCl2(aq) + H2(g)
  (iii) dilute HNO3

   Reaction with dilute HNO3 is different as compared to other acids because nitric 
acid is an oxidising agent and it oxidises H2 gas evolved to H2O.

     4Zn(s)  +  10HNO3(aq)   4Zn(NO3)2(aq) + 5H2O(l) + N2O(g)
  (iv) NaCl solution
      Zn(s) + NaCl(aq)   No reaction
  (v) NaOH solution
   ( ) ( ) ( ) ( )Zn NaOH Na ZnO Hs aq aq g2

S dium zincate
2 2 2+ +

��

OR
  The characteristic test for the given gases are as follows:
  (i) Carbon dioxide (CO2) gas turns lime water milky when passed through it due to the 

formation of insoluble calcium carbonate.

    ( ) ( ) ( ) ( )Ca OH CO CaCO H Oaq g s l
Lime water Carbon

dioxide

2 2 3 2
Calcium
carbonate

+ +^ h

    When CO2 gas is passed in excess through lime water, milkiness disappears due to 
formation of soluble calcium hydrogen carbonate.

    ( ) ( ) ( ) ( )CaCO H O CO Ca HCOs l g s3 2 2 3 2
Calcium hydrogen carbonate

+ + ^ h

  (ii) Sulphur dioxide (SO2) gas when passed through acidic potassium permanganate 
solution (purple in colour) turns it colourless because SO2 is a strong reducing agent.

   
2 2 54 2 2KMnO H O SO
Potassium

permanganate
Purple

Sulp
( ) ( ) ( )

( )

s l g� �
hhur

dioxide
Potassium
sulphate
Colourless

K SO MnS� ��� �2 4 2( )

( )

aq OO H SO
Manganese
sulphate
Colourless

4 2 42( ) ( )

( )

aq aq�

  (iii) The evolution of oxygen (O2) gas during a reaction can be confirmed by bringing 
a burning candle near the mouth of the test tube containing the reaction mixture. 
The intensity of the flame increases because oxygen supports burning.

  (iv) Hydrogen (H2) gas burns with a pop sound when a burning candle is brought near it.
 35. The various functions performed by the plant hormones are:
  (i) Auxins promote cell enlargement and cell differentiation. They also promote 

growth.
  (ii) Gibberellins promote cell enlargement and cell differentiation in the presence of 

auxin. It also help in breaking the dormancy in seeds and buds. It promote the 
growth in fruits.
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  (iii) Cytokinins promote cell division and help in breaking the dormancy of seeds and 
buds. It delays the ageing in leaves. It promotes the opening of stomata and also 
fruit growth.

  (iv) Abscisic acid promotes the dormancy in seeds and buds. It promotes the closing of 
stomata and falling of leaves. It also inhibits growth, reverses the growth promoting 
effects of auxins and gibberellins. Its effects include wilting of leaves.

  (v) Ethylene promotes the falling of leaves, ripening of fruits and helps in breaking bud 
dormancy.

 36. (i) The splitting of white light into its component colours is called dispersion of light. 
The band of the coloured components formed due to dispersion of white light is 
called ‘spectrum’. Seven colours of spectrum are violet, indigo, blue, green, yellow, 
orange and red also known as ‘VIBGYOR’.

  (ii) Danger signal lights are red in colour because the red coloured light having longer 
wavelength is scattered the least by fog or smoke. Therefore, it can be seen clearly 
from a distance.

OR
  Dispersion of white light is the splitting of white light into its component colours. White 

light disperses into its seven colour components in the order VIBGYOR.
  A glass slab acts as a combination of two identical glass prisms.

  The second prism can be considered to be placed in an inverted position with respect 
to the first. The first prism splits the white light into its seven colour components. When 
these colour components fall on the second prism, it recombines them to form white light.

 SECTION - E 
 37. (i) (a) Acidified copper sulphate
    (b) Reaction (I) occurs at Anode Reaction (II) occurs at Cathode
  (ii) Nickel and zinc.
   The impurities which settle at the bottom of anode as a result of electrolysis is called 

anode mud. 

OR
  (ii) Anode: Impure silver
   Cathode: Pure silver
   Electrolyte: Silver salt, such as AgNO3, AgCl, etc.



Sample Papers 63

 38. (i) Platelets, as they help in clotting of blood.
  (ii) Haemoglobin
  (iii) Dengue, which is caused by the dengue virus, reduces the blood platelet count of a 

person drastically.

OR
  (iii) Red blood cells make up about 40% of our blood and are constantly being replaced 

in our body.
 39. (i) P is the best conductor of electricity as it has the lowest resistivity.
  (ii) It is used due to its high resistivity and high melting point.
  (iii) Resistivity is the property of a material, which is numerically equal to the resistance 

of a conductor of unit length and unit cross- sectional area of that material at a 
certain temperature. Its SI unit is ohm m.

OR
  (iii) The cord of the electric heater is made of copper whereas the heating element is 

made of nichrome. Nichrome glows because large amount of heat is produced due 
to its high resistance  when electric current is passed through it. 

zSzSz
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SAMPLE PAPER – 13

  SECTION–A
 1. (d) Heating copper wire in presence of air at high temperature
 2. (b) X: zinc; Y: hydrogen
   Zn

X
H SO ZnSO H

Y
2 4 4 2+ +

 3. (b) Fe3O4

 4. (b) CuCO3

 5. (b) carbon monoxide in traces and carbon dioxide.
 6. (c) Transpiration
 7. (b)  Blood is transferred to lungs for oxygenation and is pumped into various organs 

simultaneously.
 8. (c) abscisic acid
 9. (b) stem, roots and leaves
 10. (c) (i) and (ii)
 11. (c) (i) and (iii)
 12. (d) Glycerine
   Glycerine has the highest refractive index from the given options. 
   Hence, light in glycerine would bend the most.
 13. (c)  Due to refraction through glass slab (denser) to air (rarer), ray bends away from 

normal.
 14. (d) opaque eye lens
 15. (b) The eye lens adjust own focal length according to distance of object.
 16. (d) Reflex action: Intentional and non-mechanical response
   Walking: Spontaneous, automatic and mechanical response
 17. (c) A is true but R is false.
   Resistance is directly proportional to length of wire.
 18. (b)  Both A and R are true and R is not the correct explanation of A.
   The stimulus is received by sense organs and sent through sensory neurons to spinal 

cord. 
 19. (a) Both A and R are true and R is the correct explanation of A.
 20. (a) Both A and R are true and R is the correct explanation of A.

SECTION–B
 21.

Sample Colour change pH Nature

A Green 7 Neutral

B Orange 4 Weak acid
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 22. (i) Sodium bicarbonate or sodium hydrogencarbonate or baking soda and its chemical 
formula is NaHCO3.

  (ii) NaHCO Na CO CO H O2
Sodium hydrogencarbonate

heat

Sodium carbonate Carbon dioxide Water
3 2 3 2 2+ +

 23. 

OR
  Sperm comes out from testis into the vas deferens and then passes through urethra 

before ejaculation. The secretions of seminal vesicle and prostrate glands provide 
nutrition to the sperms and also facilitate their transport. 

 24.  (i) The dwarf trait of the plants being recessive is not expressed in the presence of the 
dominant tall trait. 

  (ii) In the F2 generation, both the tall and dwarf traits are present in the ratio of  
3 : 1. This showed that the traits for tallness and dwarfness are present in the  
F1 generation, but the dwarfness, being the recessive trait, does not express itself in 
the presence of tallness, the dominant trait.

 25. Here, u = – 30 cm, f = +15 cm (a  convex mirror)

  Using mirror formula,

    –v u f v f u
1 1 1 1 1 1

&+ = =

    v
1

15
1

30
1

10
1

= + =  ⇒   v = 10 cm

    m u
v

30
10

3
1–

–
–

= = =

  The image formed is virtual, erect, diminished and laterally inverted.
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  A concave mirror produces a magnified image when the object is placed in front of the mirror:
  (i) between its pole and focus
  (ii) between the focus and centre of curvature
  In case (i) the image is virtual and erect, whereas in case (ii) the image is real and 

inverted.

 26. The SI unit of magnetic field is tesla.
  (i) Maximum force: When the velocity of charge and the magnetic field are perpendicular 

to each other.

  (ii) Minimum force: When the charge is moving in the direction of the magnetic field.

SECTION–C 

 27. 
Activity Observation Inference

Put metal R in the sulphate 
solution of metal Q and P

Solution becomes colourless 
in both the test tubes.

R displaces P and Q ions 
from their solutions.

Put metal P in the solution 
of sulphate ions of metal Q

No reaction P cannot displace Q ions 
from the solution

  So, the correct order is R > Q > P  
 28. (i) Combustion reaction: Carbon compounds burns in oxygen to produce carbon 

dioxide along with release of large amount of heat and light.

    CH O CO H O Heat and light2 2
Methane Carbon

dioxide

4 2 2 2+ + +   

  (ii) Oxidation reaction: Ethanol is oxidised to ethanoic acid in the presence of alkaline 
KMnO4 (oxidising agent) on heating.

    CH CH OH CH COOH
Heat

Alk. KMnO

Ethanol Ethanoic acid
3 2 3

4

  (iii) Substitution reaction: In the presence of sunlight, chlorine replaces the hydrogen 
atom of hydrocarbons.

    CH Cl CH Cl HCl
Methane Chloromethane

4 2 3+ +
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 29. 

 

 30. A change/feature/property of an organism that may have helped it to adopt to an 
environmental condition can also become useful for a completely different function in 
the future. For example, feathers in birds, a character developed and selected during 
natural selection for providing insulation in cold weather, became useful in later stages 
for flight.

  Some dinosaurs had feathers, but they could not fly. Birds later adapted the feathers 
to fly.



68 Science–X

 31. 

Biodegradable wastes Non-biodegradable wastes

(i) Waste materials which can be broken 
down into harmless substances 
in nature in due course of time 
by the action of microorganisms 
such as certain bacteria are called 
biodegradable wastes.

(i) Waste materials which cannot be broken 
down into harmless substances by the 
action of microorganisms in nature are 
called non- biodegradable wastes.

(ii) Examples: Cattle dung, wool, paper, 
compost.

(ii) Examples: Plastics, polythene bags, 
metal articles, glass objects.

  People should adopt following changes in habit:
  (i) Dispose household waste, chemical waste and hospital waste in a landfill.
  (ii) Broken plastic articles such as buckets, bowls, cups, plates, etc., should be sent to 

plastic processing factories. 

OR
  (a) It shields the earth from the harmful ultraviolet (UV) radiations from the sun.
  (b)  By the action of UV radiations on oxygen molecule which splits to form free oxygen  

 atoms.      
S These free oxygen atoms combine with oxygen molecule to form ozone.

  (c) Chloroflurocarbon (CFC)

 32. We have, R = R1 + R2 + R3

  &   R = 5 W + 8 W + 12 W = 25 W
  And, Potential difference = 6 V
  Using,  V = IR 

  `   .
V

AI R
V

25
6

0 24
X

= = =

  Ammeter reading through the circuit is 0.24 A.

  Hence, Current through 12 W resistance is .A A25
6

0 24=

  Voltmeter reading is to be calculated only for 12 W	resistor.

    V = IR = 
×A
25

6 12X
 = 2.88 V

 33. (i) Fleming’s left-hand rule: Stretch the thumb, forefinger and middle finger of your 
left hand such that they are mutually perpendicular. If the forefinger points in 
the direction of magnetic field, middle finger in the direction of current , then the 
thumb will point in the direction of motion or force acting on the conductor. 

  (ii) Three characteristic features :
S S Reverses direction periodically.
S S Frequency of 50 Hz.
S S Potential difference between live wire and neutral wire is about 220 V.
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  (iii)        Fuse is a safety device used in a circuit (or appliance) to prevent damage due to    
 overloading/short circuiting.

S S It protects the circuit (or appliance) by stopping the flow of any unduly high 
electric current / If current larger than the specified value flows through the 
circuit , due to Joule’s heating effect the fuse wire melts and breaks the circuit.

  SECTION - D
 34. l Oxidation of iron when exposed to air and moisture and acquiring a coating of 

brown flaky substance.
  Activity – 
  l	 Take three test tubes marked A,B and C with clean iron nails in each.
  l	 Pour some water in test tube ‘A’ and cork it.
  l	 Pour some boiled distilled water and a drop of oil in test tube B and cork it.
 	 l	 	Put some anhydrous calcium chloride in test tube ‘C’ and cork it. It will absorb 

moisture from air. Leave the test tubes for a few days.
  l	 Rusting will take place only in test tube A, which has air and moisture present.

        

Air

A B C

Air

Rusty iron
nails

Water

Layer of oil
(prevents air
dissolving in
the water)

Boiled distilled
water (boiled
to remove any
dissolved air)

Anhydrous
calcium chloride
(drying agent)

Dry air

 OR
  (i) In double displacement reaction, two compounds react by exchanging their ions 

and form two new compounds.
   For example, silver nitrate and sodium chloride exchange their ions, NO3

– and Cl– 
respectively and form two new compounds in the following reaction.

   ( ) ( ) ( ) ( )AgNO NaCl AgCl NaNOaq aq s aq
( .)White ppt

3 3+ +

            (ii) (a) Combination reaction: A combination reaction is a reaction where two or more 
elements or compounds combine to form a single compound.

 (b) CaO H O Ca(OH)
Calcium hydroxide

2 2Quick lime
+

  Chemical name of the product formed- (calcium hydroxide/slaked lime)
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 (c) Observations of the reactions:
    Reaction takes place vigorously.
    Large amount of heat is released.

 35. A reflex action is defined as a spontaneous, automatic and mechanical response to a 
stimuli without the will of an individual. In such actions there is no involvement of the 
brain. All reflex actions are conveyed through the spinal cord by a path called reflex arc.

  The reflex action travels in the following sequence:

  The reflex arc constitutes the following components:
  (i) A receptor to perceive the stimulus.
  (ii) A sensory or afferent nerve which carries the message from the receptor to the 

spinal cord.
  (iii) The neurons of spinal cord transmit the impulse from afferent neurons to efferent 

neurons.
  (iv) The motor or efferent nerve carries messages from spinal cord to the muscles 

(effectors) that show the response.
  Some examples of reflex actions are:
  (i) Blinking of eyes when a foreign particle gets in them.
  (ii) Sneezing if an unwanted particle enters the nose.
  (iii) Watering of mouth at the sight or smell of good food.
  (iv) Withdrawal of foot if a nail comes in the way while walking and pricks the foot.
  (v) Immediate withdrawal of hand on touching some hot thing.
 36. A rainbow is a natural spectrum appearing in 

the sky after a rain. It is produced by dispersion 
of sunlight by tiny water droplets, present in the 
atmosphere. The water droplets act like small 
prisms. When a ray of light falls on water drop (or 
raindrop) it undergoes refraction and dispersion 
to form a spectrum. This spectrum undergoes 
internal reflection (inside the raindrop) and 
finally refracted again when it comes out of the 
raindrop. After the dispersion of light and internal 
reflections, the band of colours reaches observer’s 
eye in the form of a rainbow.

  A rainbow is always formed in the direction 
opposite to that of the Sun.
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  A beam of white light gets split into a band of colours. Different colours of light bend 

through different angles with respect to the incident ray. Violet colour deviates the most 
and red colour deviates the least.

  The second prism can be considered to be placed in an inverted position with respect to 
the first. The first prism splits the white light into its seven colour components. When 
these colour components fall on the second prism, it recombines them to form white 
light.

SECTION - E 
 37. (i) Aluminum, iron and zinc

  (ii) Calcium reacts with nitric acid to form calcium nitrate, dinitrogen monoxide and 
water.

  (iii) Electrolytic reduction

OR
   Metals low in activity series can be obtained by reducing their sulphides or oxides by 

heating. Mercury is the only metal that exists as liquid at room temperature. It can 
be obtained by heating cinnabar (HgS), the sulphide ore of mercury.

 38. (i) Bacteria produces acid which cause caries and degrade the tooth enamel.
  (ii) Tooth decay can be prevented by brushing and flossing the teeth and by regular 

visits to the dentist.
  (iii) In mouth, food is crushed into small pieces by teeth and saliva is mixed. Saliva  

contains  the enzyme salivary amylase which digests starch.

OR
  (iii) The more sugar people eat, the more likely they are to get caries.
 39. (i) Relation between resistance (R), ρ (resistivity), A (area of cross-section) and l (length) 

of a conductor: 

    R A
l

t=      

  (ii) The results of Experiment 3 shown in Table 3 indicate that as ρ increases, resistance 
increases and current decreases. Since gold has the lowest ρ	value, it should be the 
best conductor. And tin has greatest ρ value, so it should be the least conductor. 
Thus, the order is: Tin, nickel, gold.
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OR
  (ii) According to the passage, electrons are negatively charged and return to the positive 

battery terminal. This explains why each answer choice is negative. The passage 
introduction states current is charge per unit time measured in coulombs/second, 
and that the magnitude of this current was 1.0 × 10–3 coulombs every second for the 
first trial of each experiment. Therefore, a charge of –1.0 × 10–3 coulombs returned 
to the positive battery terminal each second the switch was closed. 

zSzSzS
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SAMPLE PAPER – 14

 SECTION–A
 1. (a) Water < Acetic acid < Hydrochloric acid
 2. (d) HNO3 + NaOH  NaNO3 + H2O
 3. (c) Dullness
 4. (c) HNO3

 5. (c) 4
 6. (c) Both potted plants are kept in sunlight after the starch test.
  Explanation: The plants are kept in sunlight for two hours before the starch test so that 

plant can undergo photosynthesis and produce new starch.
 7. (b) nephron
 8. (d) For every molecule of fat there is a gene.
 9. (a)  At C & D, emergant rays are parallel to the incident ray 30, box must be a rectangular 

glass slab.

 10. (d) –80 

   Effective power = P1 + P2

        = 2.5 – 3.75 = –1.25 D
   .P

f
100

1 25–= =

   f = –80 cm

 11. (c) This is the type of hypermetropic eye defect and it is connected by convex lens.

 12. (d) Cells are connected in series. So,
   Enet = 1.5 – 1.5 + 1.5 + 1.5 = 3V

   rnet = 0.5 + 0.5 + 0.5 + 0.5 = 2 W

 13. (b) According to Ohm’s law,

   R I
V

100 10
4
× 3–

= =

       = 40 W

 14.  (a)  According to Right hand thumb rule, the magnetic field lines emerges at A is out of 
the page.

 15. (c) primary consumer to secondary consumer
 16. (b) 10%
 17. (a) Both A and R are true and R is the correct explanation of A.
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 18. (a) Both A and R are true and R is the correct explanation of A.
 19. (c) A is true but R is false.
   Concave mirrors can produce both real and virtual images.

 20. (a) Both A and R are true and R is the correct explanation of A.

SECTION–B
 21. (i) C is oxidised and ZnO is reduced.
  (ii) Na is oxidised and O2 is reduced.
 22. (i) There are ten covalent bonds: 

  
   — — — —H C C C H

|

|

|

|

|

|

H

H

H

H

H

H

  (ii) Carbon exhibits the property of catenation due to strong C—C bond.
 OR

  Carbon exhibits catenation much more than silicon or any other element due to its 
smaller size which makes the C—C bonds strong while the Si—Si bonds are comparatively 
weaker due to its large size.

 23. Gastric glands in stomach release hydrochloric acid, enzyme pepsin and mucus. 
Mucus protects the inner lining of stomach from the action of hydrochloric acid 
and enzyme pepsin. If mucus is not released, it will lead to erosion of inner lining of 
stomach, leading to acidity and ulcers.

 24. (i) Oestrogen    (ii) Growth hormone 
  (iii) Insulin  (iv) Thyroxin
 25. (i) yellow —  dominant (ii) round      —  dominant
   green —  recessive  wrinkled  —  recessive
 26. Given: Power of oven, P = 2 kW = 2000 W

              Voltage used = 220 V

  Current in circuit, I =
Voltage
Power

A220
2000

= = 9.1 A

  This is greater than 5 A which is current rating of oven. This implies that oven will be 
damaged or if there is fuse in series circuit of oven, the fuse will blow.

OR
  Current in first bulb, 

    .V
W

A AI V

P

220
100

11
5

0 451
1= = = =

  Current in the second bulb,

    I2 = .V
W

A AV

P

220
60

11
3

0 27
2 = = =
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SECTION–C
 27. Sodium chloride is obtained by the reaction of sodium hydroxide (base) and hydrochloric 

acid. It is a neutral salt as it is formed by the reaction of a strong acid and a strong base. 
The salt obtained from seas contains impurities thus appear brown in colour. This is 
known as rock salt.

  Beds of rock salt formed when seas of bygone ages dried up. It is mined like coal.

 28. A – Na; B – Cl2; C – NaCl; D – NaOH
    2Na + Cl2     2NaCl

    2NaCl(aq) + 2H2O(l)      2NaOH(aq) + Cl2(g) + H2(g)

OR

  A is aluminium (Al). It reacts with oxygen to form aluminium oxide, Al2O3. 

   4Al(s)   +   3O2(g)      2Al2O3(s)

  So, B is Al2O3.

   Al2O3 + 6HCl   2AlCl3 + 3H2O

   Al2O3 + 2NaOH  2NaAlO2 + H2O 
 29. When an electrical signal reaches the axonal end of a neuron, it releases a chemical 

substance. This chemical diffuses towards the dendrite end of next neuron where it 
generates an electrical impulse or signal. Hence, the electrical signal is converted into a 
chemical signal at the axonal end. Since these chemicals are absent at the dendritic end 
of the neuron, the electrical signal cannot be converted into chemical signal.

 30. (a) Because these methods involve only one parent / organisms are formed as a result 
of mitotic division / progeny (organisms) are similar in their genetic makeup and no 
variations.     (any one)

  

  (b)  

    Planaria can be cut into any number of pieces and each piece grows through 
specialized cells into a complete organism.
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OR
  

 
31. Given:

   f = +30 cm  u = –50 cm  h = 6.0 cm

221 1

   Lens formula

           
f v u
1 1 1

–=

     v f u
1 1 1= +  

              30
1

50
1

–=

    
150
5 3

150
2

75
1– = =

  ∴   v = + 75 cm

         m u
v

h

h1= =  

             = 
h

50
75

6–
1=

         h1	=	−9	cm	
   Image formed is real, inverted and enlarged
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 32. (i) Wire C has maximum resistance because it has maximum length, least thickness and 
highest resistivity.

  (ii) Wire F has the minimum resistance since it has least length, maximum thickness and 
least

   resistivity. (Using R = ρ
l
A

)

  (iii) R3 > R5 > R1 (Using relation R = ρ
l
A

 and comparing)

 33. Bacteria and fungi are decomposers because bacteria and fungi break down the dead 
and decaying organic matter into simpler substances and provide the nutrients back 
to the soil.

  Importance of decomposers in nature are:
  (i) They act as natural scavengers.
  (ii) They help in recycling of nutrients.

SECTION–D
 34. The gas evolved at anode during electrolysis of brine is chlorine (G).
  When chlorine gas is passed through dry Ca(OH)2 (Y) produces bleaching powder (Z) 

used for disinfecting drinking water.

  ( )Ca OH Cl CaOCl H O

( ) ( )Y
Bleaching powder

Z

2 2 2 2
Slaked lime

+ +

  Since Y and Z are calcium salts, therefore X is also a calcium salt and is calcium carbonate.

    

( )x
carbonate

CaCO HCl CaCl CO H O2
Calcium

3 2 2 2+ + +
   
   (X)  

  Ca(OH)2 + CO2  →  CaCO3 + H2O

 35. Mendel conducted breeding experiments with garden peas:
  (i) He studied plants (pure) of a tall/short varieties.
  (ii) He crossed them and obtained F1 progeny.
  (iii) He found that F1 progeny was all tall plants.
  (iv) He selfed the (hybrid) plants of F1 progeny.
  (v) He found that in F2 progeny there were tall as well as short plants.
  (vi) The three quarter plants were tall and one quarter was short .

OR

  (i) Round, yellow

  (ii) Round, yellow

   Round, green

   Wrinkled, yellow

   Wrinkled, green
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  (iii) Wrinkled, green

  (iv) Round, yellow

 36. (i) A current carrying solenoid is called an electromagnet/when soft iron is placed 
inside a solenoid carrying current, the soft iron piece behaves like a magnet so long 
as electric current passes through it. The magnet so formed is electromagnet.

   Uses: In electric motors, electric bells, (or any other). 
  (ii)   

K+–

    

   (Direction of current)     
  (iii) Soft iron core is used to increase the strength/power of the electromagnet. 
  (iv) (a) By increasing the current.   
   (b) By increasing the number of turns in the coil.

OR
  (i) The pattern of the magnetic field lines near the wires of the coil are concentric 

circles. The curvature of these curves goes on increasing as we move away from the 
wire. At the centre of the circular loop, the field lines are nearly straight.

   The magnetic field produced by a current carrying wire at a given point depends 
directly on the current passing through it. Therefore, if there is a circular coil having 
n turns, the field produced is n-times as large as that produced by a single turn. This 
is because the current in each circular turn has the same direction, and the field due 
to each turn then just adds up.
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 (ii)

   Magnetic field also gets reversed.

SECTION–E
 37. (i) In a homologous series, functional group which is responsible for the chemical 

properties is same.
  (ii) Hydrocarbon with 6 carbon atoms has higher boiling point because with the increase 

in molar mass, the intermolecular forces become stronger and the boiling point 
increases.

  (iii) (a)   Heptane means 7 carbon atoms. Its boiling point as shown in the graph is 100°C.
 (b) This is because for small molecules, the addition of an extra carbon has 

a proportionally larger effect on the molar mass. As the length of the chain 
increases, the percentage change in the molar mass is progressively smaller and 
so the curve flattens.

OR
  (iii) (a)   

   (b)  I.  C3H6 II. C5H8

 38. (i) The uterine lining might not be sufficiently stable for implantation of fertilised 
ovum.

  (ii) Menstruation is also called funeral of egg since it is not fertilised.
  (iii) According to the given chart of hormone regulation in the menstrual cycle, the 

progesterone level peaks at the 22nd day.

OR
  (iii) (a) Planaria/Hydra/Earthworm.
   (b) Seminal vesicles are a pair of thin-walled muscular elongated sacs which secrete 

fluid for nourishment of sperms.



80 Science–X

    Prostate glands also produce fluid which is released in the urethra along with 
secretion of seminal vesicle and helps in sperm mobility. The secretion of these 
accessory glands together with sperm is called semen. It affects the vaginal pH 
so that sperms move smoothly inside the vagina.

 39. (i) (a) For visible light spectrum range is 380 nm to 780 nm.

   (b) Light spectrum is the different wavelength of energy produced by light source.

  (ii) It is refracted by first surface then reflected from second surface, emits out 
perpendicular from third surface.

OR
           (ii) (a) Different wavelengths deviate differently in the prism because the angle of 

refraction for different colours having different wavelengths is different while 
passing through the glass prism.

 (b) By using two identical prisms, one placed inverted with respect to the other we get a  
narrow beam of white light incident on one prism emerges out of the second prism 
as white light.

zSzSz
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SAMPLE PAPER – 15

 SECTION–A
 1. (c) Sour and change blue litmus to red
 2. (a) less than 7

 3.  (b) It reacts with cold water to form magnesium oxide and evolves hydrogen gas.

 4. (b) Has low melting point

   Z is an ionic compound. It has high melting point.
 5. (a) H3—C ≡ C—H
 6. (b) Both are poorly supplied with blood vessels to conserve energy.
   Explanation: The structures, gills and alveoli have thin and moist surface which 

help in the easy diffusion  of respiratory gases. Gills are located externally beneath 
the operculum of a fish while alveoli are located internally in the lungs of humans. 
Both are richly supplied with blood to facilitate exchange of gases. 

 7. (c) Amylase

 8. (c) sexual reproduction

 9. (b) It is a concave lens as the text is diminished in size.
 10. (a) less than 1
   Convex mirror is used as rear view mirror and always forms virtual, erect and 

diminished image. So magnification produced by a rear view mirror is less than one.

 11. (b) X: violet; Y: green; Z: red

   White light comprises seven colours in the following sequence – Red, Orange, 
Yellow, Green, Blue, Indigo and Violet.

 12. (c) Brightness of bulb B will be more than that of A

 13. (d) Current supplies to kettle, . AI V
P

220
1000

4 5= ==

   So, Fuse wire must be a rating of 5 A.
 14. (c) same at all points 
 15. (d) This will reduce the release of CFCs that reacts with ozone molecules.
 16. (b) polythene bags, plastic toys
 17. (b) Both A and R are true and R is not the correct explanation of A.
   Highly reactive metals are obtained by electrolytic reduction because these metals 

have more affinity for oxygen than carbon so they cannot be obtained by reduction 
with carbon.

 18. (a)  Both A and R are true and R is the correct explanation of A.

 19. (a) Both A and R are true and R is the correct explanation of A.
 20. (c) A is true but R is false.
   Red colour has longer wavelength, is scattered the least by fog or smoke.
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SECTION–B
 21. In a displacement reaction, only one atom or a group of atoms is displaced, whereas 

in double displacement reaction, two different atoms or groups are displaced by other 
atoms or groups.

  Displacement reaction: 
   ( ) ( ) ( ) ( )Zn CuSO ZnSO Cus aq aq s4 4+ +
  Double displacement reaction:

    ( ) ( ) ( ) ( )AgNO NaCl AgCl NaNOaq aq s aq3 3+ +  

 22. Carbon compounds do not dissociate to form ions and remain as molecules due to 
covalent bonding. Due to absence of ions, they are poor conductors of electricity.

OR
  (i) The alkyl part (carbon chain) of an organic compound determines its physical 

properties whereas the functional group determines its chemical properties.
  (ii) CnH2n+2, represents a saturated hydrocarbon.
 23. Green plants are the sources of energy for all organisms. If all green plants disappear 

from the Earth, all the herbivores will die due to starvation and so will the carnivores.
 24. (a) When iodine intake is low, release of thyroxin from thyroid gland will be less by 

which protein, carbohydrate and fat metabolisms will be affected.
  (b) A person might suffer from goitre in case of iodine deficiency in the body.
 25. The two types of reproduction are sexual reproduction and asexual reproduction. 

Sexual reproduction is responsible for bringing in more variations because of the 
process of DNA copying which may result in some error in it. Also, it involves fusion of 
male and female gametes from two different parents. 

 26. For copper wire, R A
l

C C
C

t=    …(i)

  For nichrome wire,  R A
l

N N
N

t=   …(ii)

  From (i) and (ii),

            A AC

C

N

Nt t
=     [a  resistances are equal]

  Since,           , A A> >N C N C`t t

  Thickness of nichrome is greater.

OR
 (i) The resistance between B and C are in parallel. Hence, the total resistance, R 

between B and C is given by

    R R R
1 1 1
BC 1 2

= +

       
10
1

15
1

30
2 3

= + =
+

    R
1

30
5

BC
=   ⇒ R

5
30

6BC X= =
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   Potential drop across B and C = IR
           = 1 × 6 = 6 V

   Current through the 10 W resistor = . AR
V

10
6

0 6= =

   Current through the 15 W resistor = . AR
V

15
6

0 4= =

  (ii) Potential difference across AB, VAB = 5 × 1 = 5 V
   Potential difference across AC, VAC = I × RAC

     RAC = RAB + RBC

       = 5 + 6 = 11 W
     VAC = 1 × 11 = 11 V

SECTION–C 
 27. • A — Cl2 (Chlorine gas) 

  •	 B — CaOCl2 (Calcium oxychloride) 

  •	 2NaCl + 2H2O  →  2NaOH + Cl2 + H2 

  •	 Cl2 + Ca(OH)2  → CaOCl2 + H2O  
 28. As the metal ‘M’ forms oxide M2O3, it is trivalent. Out of the metals listed, only Fe and Al are 

trivalent.
  M2O3 is not affected by water, so ‘M’ can be out of Fe or Al.
  Fe and Al both corrode easily.
  Out of Al and Fe, only Fe can form divalent chloride, so the element ‘M’ is Fe.

OR
  (i) ‘X’ is aluminium. 
  (ii) Fe2O3

  (iii) Electrolytic reduction.
 29.  • Electrical impulses have limited access to only those cells that are connected by 

nervous tissue/ neurons, whereas chemical signals can reach each and every cell of 
the body. 

   • Cells need time to reset in order to create repeated/ new electrical impulses whereas 
no such time is required for chemical communication.

 30. In an angiosperm, the male reproductive part is androecium or stamen and the female 
reproductive part is the gynoecium or carpel. These parts are located in the flower. 

  The gynoecium (carpel) has three parts:
  (i) Stigma – It is the upper most part which has sticky surface to which pollen grain 

stick during  pollination.
  (ii) Style – It is the middle elongated part which connects the stigma to the ovary.
  (iii) Ovary – It is the bottom swollen part in which female gametes are formed.
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OR
  (i) (a) Hyphae/mycelium, (b) Sporangia
  (ii) These structures are protected by thick walls.
   These structures germinate into new individuals under favourable conditions.
 31. Given:
  h = 6 cm f = –30 cm v = –45 cm
  mirror formula 

    
f v u
1 1 1= +  

    v f u
1 1 1

–=

    30
1

45
1

– –
–

= ] g  30
1

45
1

90
1

– –= + =

  f = – 90 cm from the pole of mirror

  Size of the image 

    m u
v–=

    
45
90

2– –= =

  h′ = –2 × 6 cm = – 12 cm 
  Image formed will be real, inverted and enlarged. 

 32. The brightness of glow of bulb P will increase and brightness of glow of bulb Q will 
decrease.

  This is because on closing S, bulbs Q and R will be in parallel and the combination will 
be in series with bulb P. Hence the total resistance of the circuit will decrease and the 
current flowing in the circuit will increase. Therefore, the glow of bulb P will increase.

  Also since bulbs Q and R will be in parallel in this case, the current gets divided and 
lesser current flows through Q and hence the glow of bulb Q will decrease.

 33.  (i) High energy UV radiations split apart some molecular oxygen into free (O) atoms, 
these atoms combine with molecular oxygen to form ozone. 

  (ii) O O OUV
2 +

   O O O
Ozone

2 3+    

  (iii)   Depletion of the ozone layer.
     If these UV radiations reach the earth they may cause skin cancer in human beings. 

  SECTION - D
 34. Olfactory indicator 
  (a) Colourless and Odourless gas is evolved with bubbles. 
   Zinc Acid Zinc Salt H2 -+ +

   (or by using any example of acid e.g. HCl/H2SO4)

P
D

E
M

N

F

A
B'

A'

C
B
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  (b) Brisk effervescence/ colourless and odourless gas is evolved. 
   Sodium carbonate + Acid  → Sodium salt of Acid + Water + Carbon dioxide -
   (or by using any example of acid like HCl/ H2SO4)
 35. (i) Dominant traits are those which expresses itself in the F1 generation.
   Recessive traits are those traits which remains hidden or does not express itself in 

the F1 generation.
  (ii) Yes, it is possible that a trait is inherited but may not be expressed.
   For example, when pure tall pea plants are crossed with pure dwarf pea plants, only 

tall pea plants are obtained in F1 generation.
   On selfing tall plants of F1, both tall and dwarf plants are obtained in F2 generation 

in the ratio 3 : 1.
   Reappearance of the dwarf character, a recessive trait in F2 generation shows that 

the dwarf trait was present in individuals of F1 but it did not express.

OR
  (i) Characters are controlled by genes.
  (ii) Each gene controls one character.
  (iii) There may be two or more forms of gene.
  (iv) One form may be dominant over the other.
  (v) Genes are present on chromosomes.
  (vi) An individual has two forms of gene whether similar or dissimilar.
  (vii) The two forms separate from each other at the time of gamete formation.
  (viii) The two forms are brought together in the zygote.

 36. 1. Take a drawing sheet and fix it on a smooth table with adhesive tape.

  2. Place a bar magnet in the middle of the drawing sheet and draw its boundary with 
a sharp pencil.

  3. Place a magnetic compass near one end of the magnet (N-pole) and mark the 
positions of the two ends (N and S-poles) of the compass needle using a sharp pencil.

  4. Shift the compass from this position and place it in such a way that S-pole of its 
needle is on the point you marked in previous step for N-pole.

  5. Again mark the position of the other end (N-pole) of the compass needle.

  6. Repeat the steps 4 and 5, till you reach the other end (S-pole) of the bar magnet.

  7. Join all the points with a sharp pencil to get a smooth curve.
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  8. Put the compass at some other points near the N-pole of the magnet and draw 
another magnetic field lines. Similarly, draw many field lines on both the sides of the 
bar magnet as shown in figure.

  9. Observe the pattern of the magnetic field lines.
  Result: Magnetic field lines can be drawn around a bar magnet using a magnetic 

compass. The field lines do not cross each other.
  Region A has stronger magnetic field. This is due to the strength of the field is 

proportional to the relative closeness of field lines.

OR
  The direction of magnetic field in a current carrying wire is given by right  

hand thumb rule. So, the pattern of the magnetic field around each wire is as such
  

Current
(downward)

Magnetic field lines
(Clockwise)

X

A

Current
(downward)

Magnetic field lines
(Clockwise)

  
Direction of magnetic field at A by left wire is out of the page (•) and direction of 
magnetic field at A by right wire is into the page (×) as shown in figure. Since the 
magnitude of the magnetic field due to each wire is same, hence the net magnetic field 
at point A is zero.

SECTION - E 
 37. (i) In case 2 and 3, Saanvi will not observe the formation of lather (foam).

   Ca and Mg ions displaced by Na in soap and thus it forms insoluble precipitate

  (ii) Detergents work as cleansing agent in hard and soft water both because the charged 
ends of detergents do not form insoluble precipitates with calcium and magnesium 
ions in hard water.

OR
   Take two test tubes with about 10 ml of hard water in each.
   Add five drops of soap solution to one and five drops of detergent solution to the 

other.
   Shake both test tubes for the same period.
   In detergent quantity of lather is more than soap.
 38. (i) Syphilis, Gonorrhea
  (ii) Iodine
  (iii) Copper-T prevents pregnancy by disrupting the process of conception and unwanted 

pregnancies can be removed via surgery.
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   Out of the given methods, there are three natural family planning methods and 
those are periodic abstinence (fertility awareness) method, use of breastfeeding or 
lactational amenorrhoea method (LAM), coitus interruptus (withdrawal or pulling 
out) method.

OR
   A condom acts as a physical barrier that prevents sperm from entering the uterus 

and reaching an egg.
 39. (i) X is Iris. Cornea produces maximum refraction of light rays.
  (ii) B is likely to be in the brightest light as in dim light, pupil expands to allow more 

light to enter our eye whereas in bright light, it contracts.

  OR
   (ii) The name of the defect is Presbyopia. Bifocal lens is required to improve the vision.
   In bifocal lens, upper portion is of concave or diverging lens to view far off objects 

and lower part is of convex or converging lens to view nearby objects.
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