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1. The function of petals in a flower is to
attract insects (for pollination) and to
protect the reproductive organs which
are at the centre of  the flower. 1

2. Electron dot structure of chlorine
molecule: 1

××

×

××

××Cl Cl C C

3. (a) Uncomfortable feeling is due to
acidity in stomach. He should take
medicine called ‘antacid’. 1

(b) Toothpaste must be alkaline so that
it neutralizes the acid produced due
to degradation of sweets or food
particles. 1

(c) Copper vessels got tarnished due to
the formation of  an oxide layer. 1

(d) The tarnished vessels should be
rubbed with lemon to regain the shine.
This is because copper oxide formed
on the surface of copper vessel is
basic. Lemon contains citric acid.
Copper oxide reacts with citric acid
and the salt formed is washed off. 1

4. (a) (i) A 1
Explanation: A material having low resis-
tivity is a good conductor. Since, resistivity
of sample A is the least among all other
materials, so sample A is a good conductor.
(b) (iii) the shape of the resistor is

changed 1
Explanation: The resistivity depends on
the nature of the material and the
temperature.

It does not depend on dimension of
resistor.
(c) Nichrome is the best material for

heating elements. It is because the
resistivity of the nichrome is more
than the resistivities of the metals used
to make it and it does not oxidise at
higher temperature. 1

(d)
Resistance

Resistivity of first wire

= Resistance
Resistivity of second wire

Resistance of wire made of C

= 
 



28

28
60 9.63 10

1.63 10
= 354  1

5. (iii) Point towards the south pole 1
Explanation: If a plotting compass
is placed near the south pole of a
bar magnet, this pole attracts the
north pole of the compass needle.
This causes the tip of the compass
to point towards the South Pole.

OR
(b) direction of current in electro-

magnet winding were reversed 1
Explanation: In other options, the
strength of magnetic field can
change because the strength of
magnetic field produced by a
solenoid depends on number of
turns, current and material of the
core of the electromagnet.

6. (iii) F1 generation 1
Explanation: When two parents cross to
produce progeny, their progeny is called
first filial generation (or F1 generation).
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7. (ii) Proton. 1
Explanation: Proton is an atomic
particle whose number in the atoms of
an element remains the same always, and
forms the real basis for the modern
classification of  elements.

OR
(iii) The atoms lose their electrons more

easily. 1
Explanation: On moving from left to
right in the periodic table, the tendency
of  an atom to lose electrons decreases.

8. (ii) 30 cm in front of the mirror 1
Explanation: Sun is at infinite distance
from the surface of the earth.
Now light rays from sun rays after
reflection from concave mirror will
converge at focus.
It is given that sunrays converge at 15
cm. So,
focal length of the mirror = f = 15 cm.

In case of a concave mirror, the size of
image and object will be same if the
object is placed at 2f.
Hence, in this case object must be place
at 2f
or 2 × 15 = 30 cm.

9. (iii) (a) Biodiversity refers to the
different species of flora and fauna
present in an area and
(c) Biodiversity is greater in a forest. 1

Explanation: Biodiversity is total
number of species of plants and animals
present in a given area.

10. (ii) (b) It is exothermic reaction and (c) the
pH of the resulting solution will be
more than seven 1

Explanation:  The formation of  calcium
hydroxide from calcium oxide and water
releases heat, so it is an exothermic
reaction. Calcium hydroxide is a basic
compound so pH will be more than 7.

11. (iv) light and gravity 1
Explanation: It is because a plant stem
grows towards the light in the upward
direction against the force of  gravity.

OR
(i) Adrenaline—Pituitary gland 1
Explanation: Adrenaline is secreted by
the adrenal gland.

12. (ii) it bends towards the normal 1
Explanation: As the light from a far-off
star comes towards the earth, it bends
towards the normal because the air is
denser closer to the surface of the earth.

13. (i) Both assertion and reason are true
and the reason is the correct
explanation of the assertion. 1

Explanation: When lamp B or C gets
fused equivalent resistance of B and C
increases. In series voltage distributes in
the ratio of resistance, so voltage
appears across B increases or in other
words voltage across A decreases.

14. (i) Both Assertion and Reason are true
and Reason is correct explanation of
the assertion. 1

SECTION - B

15. (a) 3 2
Copper (II) nitrate
2Cu(NO ) 

Copper (II) oxide
(Black)

2CuO + O2

+ 2
Nitrogen dioxide

(Brown)

4NO 1

(b) X is nitrogen dioxide gas (NO2) that
is evolved as brown, choking fumes. ½

(c) It is a thermal decomposition reaction. ½
(d) The gas is an oxide of a non metal.

Hence, its aqueous solution will be
acidic as NO2 forms nitrous acid and

nitric acid. So pH of the solution
would be between 0 and 7. 1

OR

(a) 2 4
Sodium sulphite
Na SO (aq)  + 2

Barium chloride
BaCl (aq)

 3
Barium sulphite

(white precipitate)

BaSO (s)  + 
Sodium Chloride
2NaCl(aq) 1

(b) It is a Double displacement reaction 1
(c) Addition of HCl dissolves the white

precipitate of  BaSO3 and form
soluble BaCl2.
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3
Barium sulphite
BaSO (s) + 2HCl (aq) 

2
Barium chloride
BaCl (aq) + H2O (l) + 2

Sulphur dioxide
SO (g) 1

16. Hydrogen occupies a unique position in
the modern periodic table due to the
following reasons:
(a) Both hydrogen and alkali metals have

similar outer electronic configuration
as both have one electron in the
valence shell. Therefore, some of the
properties of hydrogen are similar to
those of alkali metals and hence, it
can be placed in group 1 along with
alkali metals. 1

(b) Both hydrogen and halogens have
similar outer electronic configuration
(both have one electron less than the
nearest inert gas configuration).
Therefore, some of the properties
of hydrogen are similar to those of
halogens and hence, it can be placed
in group 17 along with halogens. 1

(c) In some properties, it differs from
both hydrogen and halogens. For
example: the oxide of hydrogen i.e.
H2O is neutral but the oxides of
alkali metals i.e. Na2O, K2O etc. are
basic while those of halogens i.e.
Cl2O7, Br2O5, I2O5 etc. are acidic.  1

3

1. Phloem conducts prepared food material
from leaves to other parts of plant in
dissolved form.

2. In phloem, transport of material takes
place companion cells, which are living
cells.

3. In translocation, material is transferred
into phloem tissue using energy from ATP.
This increases the osmotic pressure that
moves the material in the phloem to the
tissues which have less pressure.

4. The translocation in phloem is an active
process and requires energy. This energy
is taken from ATP.

17. Organ Gland Secretion Enzymes Action of Enzyme
Mouth Salivary gland Saliva Salivary amylase Breaks down starch to

sugar
Stomach Gastric glands Gastric juices 1. Pepsin Breaks down protein-

peptone.
2. HCl Kills germs, create acidic

medium.
3. Mucus Protect the walls of

stomach from the action of
HCl acid.

Small Liver Bile Juice Emulsification of fats and
Intestine create alkaline medium.

OR 3
Xylem and Phloem are two types of  vascular tissues for the transport of  substances in plants.
The differences in the transport of materials are summarized below:

Xylem Phloem

1. Xylem conducts water and dissolved
mineral from roots to leaves and other
part.

2. In xylem, transport of material takes place
through vessels and tracheids whicharedead
through sieve tubes with the help of  tissues.

3. In xylem, upward movement of water and
dissolved materials is mainly achieved by
transpiration pull. It is caused due to
suction created by evaporation of water
molecules from the stomata of a leaf.

4. Movement of water is achieved by simple
physical forces. There is no expenditure of
energy. So, ATP molecules are not required.
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18. Asexual reproduction in Rhizopus:
Rhizopus reproduces by spore formation
method. It is a method of asexual
reproduction. In this method, the parent
plant produces hundreds of microscopic
reproductive units called spores. Spores
are produced in a structure called
sporangium. The nucleus divides several
times within the sporangium and each
nucleus with a bit of cytoplasm, develops
into a spore. When the spores case of
the plant bursts, then the spores spread
into air. When these air-borne spores
land on food under favorable conditions,
they germinate and produce new plants. 2

Spores

1

19. Yes, even when one half  of  the convex
lens is covered with a black paper, the
complete image of the object will be
formed. 1
When the upper half of the lens is
covered:
In this situation, rays of light coming
from the object will be refracted by the
lower half  of  the lens. These rays meet
at the other side of  the lens to form the
image of the given object, as shown in
the following figure. 1

B

A
A´

B´

2F1 2F2F2
F1 O

1

When the lower half of the lens is
covered:
In this situation, rays of light coming
from the object will be refracted by the
upper half  of  the lens. These rays meet
at the other side of  the lens to form the
image of the given object, as shown in
the following figure.

B

A
A´

B´

2F1 2F2

F2

F1 O

We will get a sharp image but the
brightness of  the image will be less now.   1

20. Solder is a fusible metal alloy of lead
(Pb) and tin (Sn). It contains 40% lead
and 60% of tin metal. 1
The properties of solder which makes it
suitable for welding electric wires are:
(a) Solder has a very low melting point

which enables it to melt very easily
for welding.

(b) It has excellent electrical
conductivity which enables current
to pass through it very easily. 2

21. Wind and air movement is generated as a
result of unequal heating of the
landmass and water bodies by solar
radiation. The kinetic energy associated
with the movement of large masses of
air is called the wind energy. This kinetic
energy of  the wind can be used to move
sail boats in lakes, rivers and seas,
operate water pumps to draw
underground water, run the floor mills to
grind the grains, produce electricity. 1
Principle of working windmill: The
blades of a windmill are designed in such
a way that when wind blows over them, a
pressure difference is created over
different regions. This pressure
difference rotates the blades. To produce
electricity, the rotatory motion of  blades
is utilized to rotate the turbine of the
electric generator. In a water lifting
machine, the rotatory motion of the
blades is made to do mechanical work. 1
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Advantages of using wind energy:
(a) It does not cause any pollution in the

environment.
(b) Wind energy is free of  cost and

hence devices operated by wind
energy are economical. 1

OR
(a) Role of decomposers in the

ecosystem: Decomposers are
microorganisms which breakdown
complex organic substances into
simple inorganic substances. They are
very important in the ecosystem as:
 They decompose biodegradable

substances into useful substances
like manure.

 They clean the environment.
 Decomposed substances again go

back to the soil and can be used
by the plants again. Thus,
decomposers participate in the
food cycle by replenishing the
nutrients of the soil. 1

(b)  The physical and biological world
where we live in: Environment

 Each level of food chain where
transfer of  energy takes place:
Trophic level

 The physical factors like
temperature, rainfall, wind and soil
of an ecosystem: Abiotic factors

 Organisms which depend on the
producers either directly or
indirectly for food: Consumers 2

22. By applying Right-hand thumb rule, the
direction of Magnetic field will be anti
clock wise around the direction of
current. So the magnetic field will be to
point P and towards the plane of the
paper. At point Q, the direction of
magnetic current would be away from
the plane of  paper.
The magnitude of magnetic field B is
inversely proportional to distance r.
Now r1 > r2,  or point Q is closer than
point P, so the magnetic field is stronger
at point Q and weaker at point P. 3

23. If we kill all the organisms in one trophic
level it will adversely affect the food
chain leading to ecological imbalance.
The number of organisms in next tropic
level will decrease drastically due to non
availability of  food. On the contrary, the
number of individuals in lower trophic
level will increase because no one will be
there to feed upon them, resulting in
imbalance of ecosystem.

Grass Grasshopper Frog Python Eagle

A five linked food chain

For example: Suppose we kill all the
organisms of frog trophic level from the
above food chain, this will lead to over
population of insects and herbivorous
animals. In the same manner organisms of
the leading trophic levels will get starved
and their numbers will decrease. So, the
removal of  organisms at an alarming rate
from a particular trophic level will have
adverse effect on both sides of a food
chain and hence the ecosystem. (3)

24. A woman has only daughters. We know
that:

 The sex of  the child is determined at
the time of fertilization when male and
female gametes fuse to form zygote.
The male individual contains one X
chromosome and one Y chromosome
(XY) and the female individual
contains two X chromosomes (XX).

 If  a sperm carrying X chromosome
fertilizes an egg then the offspring will
be a female child. This is because the
offspring will have XX combination of
sex chromosomes. If  a sperm carrying
Y chromosome fertilizes an egg then
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the offspring will be a male child. This is
because the offspring will have XY
combination of  sex chromosomes.
Thus the sex of  the child is determined
by the type of  sperm that fuses with the
ovum at the time of fertilization.

 Male produces two different kinds of
gametes. Half  of  the gametes having
X chromosomes and other half of the
gametes having Y chromosomes.

Therefore males are heterogametic.
Female produces same type of  all
gametes. So, females are homogametic.

 If a woman has only daughters, we
can understand that each time the
male X chromosome fused only with
the female X chromosome. And all the
offspring with XX combination of sex
chromosomes became her daughters. 3

SECTION - C

25. (a) Saponification: Alkaline hydrolysis
of an ester to give the salt of the
corresponding acid and the alcohol is
called saponification. It is reverse of
esterification reaction. Sodium salts of
higher fatty acid are known as soaps. 2

3 2 5
Ethy l ethanoate

CH COOC H  +
Sodium hydroxide

NaOH

 3
Sodium ethanoate

CH COONa  + 2 5
Ethanol

C H OH 1

(b) Detergents are better cleansing
agents than soaps: Detergents and
soaps both are cleansing agents but
detergents can be used even in hard
water whereas soaps cannot be used
in hard water.
Soaps forms an insoluble precipitate
with calcium and magnesium ions
found in hard water. This precipitate
is called as scum which sticks to the
clothes and makes the cleaning even
more difficult. On the contrary,
detergents have charged ends and do
not form insoluble precipitates with
calcium and magnesium ions.
The cleansing action of detergents is
stronger than soaps. They are more
soluble in water therefore it is conven-
ient to use them compare to soaps. 2

OR

(a) (i) Oxidation reaction

3 2
Ethanol

CH CH OH 




4

2 2 7

Alk. KMnO
Heat

Acidified K Cr O
Heat

3
Acetic acid

CH COOH 1

(ii) Addition reaction:
R

R
C==C

R

R


2

Nickel catalyst
H

R—C—C—R

H
|

|
R

H
|

|
R

1

(iii) Substitution reaction
CH4 + Cl2 CH3Cl + HCl

(in the presence of sunlight) 1
(b) Structural formula of  ethanol :

Ethanol : CH2CH2OH
When Ethanol is heated with excess
of conc. H2SO4, at 443 K , Ethene
is formed.
CH2CH2OH 2 4Conc. H SO

CH2=CH2 + H2O
H2SO4 acts as a dehydrating agent
that removes water molecule from
ethanol

26. (i) In the given figure,
a. is Sensory neuron b. is Spinal cord c. is Motor neuron d. is Effector ½×4=2
Nerve pathway for any electrical signal is shown in the following flow chart:

Receptors
(Sense organs) Sensory neuron Spinal Organ

Response
(Action)

Effector 
(Muscles/glands) Motor neuron

Stimulus

1
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It is product of fusion of male gamete and
female gamete during sexual reproduction.

Zygote is fertilized egg or fertilized Ovum.

Since zygote is product of fusion of haploid
male and female gamete, it is a diploid
structure.

It carries characteristics of  both the parents.

ii. Function of  a (Sensory neuron):
Carries the message from the
receptor to the central nervous
system. 1
Function of d (Effector):
Responds to stimulus. 1

OR
Brain is the most important coordinating
centre in the body. It has three major
parts namely: fore-brain, mid-brain and
hind-brain. 1
1. Fore brain:

Cerebrum
Learning, memory, language
and speech

Cerebral hemispheres
Intelligence and voluntary
actions

Olfactory lobes
Centres of smell

Diencephalon (thalamus and
hypothalamus)

Thalamus: recognition of pain,
temperature and hard touch.

Hypothlalamus: involuntary
actions

2. Mid brain:
Tectum

Responsible for visual and
auditory stimuli.

Tegmentum
Contains nuclei for pain
modulation, motor coordina-
tion and movement planning.

3. Hind brain:
Pons

Regulate respiration
Cerebellum

Coordinates the voluntary
movements of skeletal
muscles as well as posture,
balance and equilibrium.

Medulla
Has reflex centres that control
heartbeat, blood vessel
diameter and rhythm of
breathing as well as other vital
and involuntary functions. 4

27. Difference between a gamete and zygote:

Gamete Zygote

The germ cells that are fused during sexual
reproduction are called gametes, e.g., sperm
(male) and Ova (female).

Gametes are unfertilized reproductive cells.

Being the product of meiosis, gamete are
always haploid cells.

It carries characteristics of only one parent.

3
Importance of gametes and zygote
in sexual reproduction: Gametes are
product of meiosis and hence carry half
the chromosome number as that of
parent cells. This chromosome number is
restored during fertilization and zygote
formation. Hence, gamete and zygote
are the two phases of sexually
reproducing organisms that help maintain
the constant chromosome number in
each species. 2

28. (a) The largest constituent of air is
nitrogen gas.
So A must be nitrogen gas. 1

Reaction of nitrogen with hydrogen
in the presence of  Fe catalyst forms
ammonia (NH3) gas. It is known as
Haber process.

N2 + 3H2
  2NH3

So B must be ammonia (NH3) gas. 1
Ammonia, when heated with oxygen,
forms nitric oxide (NO) which
further oxidized to form NO2.

4 NH3 + 5O2
  4 NO + 6 H2O

 2 NO + O2  2 NO2
So C is NO2 1
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On passing this oxide into water in
presence of air (O2), it gives nitric
acid (HNO3).
4NO2 + 2H2O + O2  4HNO3
So D is HNO3 1
Hence; A = Nitrogen, B =
Ammonia, C = Nitrogen dioxide and
D = Nitric acid

(b) Nitrogen has electronic configuration
2, 5. Thus with 5 valence electrons,
nitrogen belongs to group 15 of the
periodic table. 1

29. (a) For a normal eye, the near point is at
25 cm and the far point is at infinity
from the eye. The given person
cannot see object clearly either closer
to the eye or far away from the eye.
So he is suffering from both myopia
and hypermetropia. 1½

(b) The person requires bi-focal lenses to
increase his range of vision. The
upper part of the bi-focal lens is a
concave lens which facilitates distant
vision while the lower part is a convex
lens which provides near vision. 1½

(c) u = ; v = –150 cm
Far point of myopic person is 150 cm
whereas ideally it should be infinity.

1
f

= 1 1
–

v u
1
f

= 1
150



Therefore, f = –150 cm

Power of  lens P = 1
f

 = 100
150

 D

                     P = – 0.67 D
Nature of lens: Concave 2

30. An electric circuit is a closed path along
which electric current flows. It consists
of switching devices, electric devices,
sources of electricity etc that are
connected by connecting wires. 1

Bulb

Ammeter A

+

–
K

Plug key

I
+

–
Battery 1

The device that helps to maintain
potential difference across a conductor
in a circuit are Electric cell, battery etc. 1
The potential difference across a
conductor is said to be 1 Volt if  1 Joule
of work has to be done in moving 1
Coulomb of electric charge from one
point to the other. 1

Work done =Potential difference
× charge

= V × Q = 15V × 2 C
= 30 J 1
OR

(a) An electric bulb can’t be filled with
air as the presence of oxygen will
cause the filament to burn, i.e. react
with oxygen. They are used because
they are inert under the conditions
of the bulb and do not react with
the metallic filament. Nitrogen is
cheaper than argon, and is used
more often. 1

(b) Because most of  the electric energy is
lost in the form of  heat energy that’s
why they are not energy efficient. 1

(c) Alloys are used for making
electrical heating devices due to
the following reasons
(i) They have a higher resistivity as

compared to pure metals.
(ii) They do not burn in oxygen i.e.

they don’t oxidize readily at high
temperatures.  1

(d) Copper and aluminium wires are
generally used for electricity
transmission as they have low
resistivity. Low resistivity decreases
the resistance and hence increases
the amount of current in the circuit.
Therefore, they are good conductors
of  electricity. 1

(e) The connecting wires of an electric
heater are made up of a material
having low resistance to allow
current to pass through them.
Whereas the heater element is made
up of special wire having high
resistance. Due to this, the power in
the element gets dissipiated in the
form of  heat and the element gets
heated. 1
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1. The two ways in which glucose is
oxidized to provide energy in various
organisms are Aerobic respiration and
Anaerobic respiration. into a new
complete organism. 1

2. Metallic character decreases as we move
across a period in the periodic table from
left to right. This occurs because as we
move across a period, the nuclear charge
increases and the tendency of the
element to lose electrons decreases.
Atoms more readily accept electrons to
fill a valence shell than lose them to
remove the unfilled shell. 2

3. (a) Nuclear fission process is used to
harness nuclear energy these days. 1

(b) The major hazard of nuclear power
generation is the storage and
disposal of spent or used fuels – the
uranium still decaying into harmful
subatomic particles (radiations).
Improper nuclear-waste storage and
disposal result in environmental
contamination. 1

(c) The process in which the heavy
nucleus of a radioactive atom(such
as uranium) splits up into smaller
nuclei when bombarded with low
energy neutrons is called nuclear
fission. When uranium-235 atoms
are bombarded with slow moving
neutrons the heavy uranium nucleus
breaks up to produce two medium-
weighted atoms and 3 neutrons

along with the emission of
tremendous amount of  energy. 1

(d) Advantages of  nuclear energy:
(i) It produces a large amount of

useful energy from a very small
amount of a nuclear fuel.

(ii) Once the nuclear fuel is loaded
into the reactor, the nuclear
power plant can go on producing
electricity for two to three years at
a stretch. There is no need of
feeding the fuel again and again.

(iii) It does not produce gases like
CO2 or SO2.

Any one 1
4. (a) It is a monohybrid cross.

Example: when two hybrids tall Pea
plants cross breed with each other they
will produce three tall plants and
one dwarf plant in F2 generation.        1

(b) Mendel studied the common garden
pea plant, (Pisum sativum) because
 It was easy to cultivate and had a

relatively short life cycle of 3
months.

 The plant exhibited discontinuous
characteristics such as flower color
and pea texture.

 It was easy to control the self
pollination of the plant and cross-
fertilization between desired
parents could be accomplished
artificially.
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digestion of  starch only. Digestion
of starch by salivary amylase into
maltose starts in mouth. Oesophagus
then pushes the food into stomach.
It does not carry out digestion at all.
Pancreatic amylase also digests
remaining starch into maltose sugars.
Intestinal maltase carries out final
chemical digestion of maltose into
glucose molecules.

8. (iv) double decomposition reaction 1
Explanation: It is a Double
decomposition
CuSO4 +H2S CuS + H2SO4

OR
(iii) Is oxidized to Cu2+ 1

Explanation: Copper is placed
above silver in electrochemical series
and thus

Cu + 2Ag+  Cu2+ + 2Ag
reaction occurs.

9. (iv) genes 1
Explanation: Genes carry the genetic
information and are responsible for
the transmission of characteristics
from parents to offspring.

10. (i) red colour is least scattered 1
Explanation: The sun appears red
at sunrise and sunset because the
colour red is the least scattered.

11. (iii) 60 1
Explanation: If the resistance of a
certain copper wire is 1 Ù, the
resistance of a similar nichrome wire
will be about 60 Ù because the
resistivity of nichrome is 60 times
the resistivity of  copper.

OR
(iv) a semiconductor 1

Explanation: The resistivity of a
certain material is 0.6 Ùm. The
material is most likely to be a
semiconductor because it has
moderate resistivity.

12. (ii) Butanol 1
Explanation: Compounds with
—OH functional group are alcohol
and ends with suffix -ol.

 Presence of pure breeding varieties
and easily visible contrasting
characters.

(Mention any one) 1
(c)(iii) 1

Explanation:  Sexual reproduction
involves meiosis in gamete mother
cells to form gametes and fusion of
male and female gametes into
zygote.

(d) (i) 1
Explanation: According to law of
dominance, a trait is represented by
two contrasting factors of a gene in
a heterozygous individual; the allele/
factor that can express itself in
heterozygous individual is called as
dominant trait. The other factor
whose effect is masked by presence
of dominant factor is called
recessive factor.

5. (iv) lithium ion battery 1
Because lithium ion is a good
conductor of  electricity.

6. (iv) 1

C F
P

Explanation: Ray of light going
parallel to the principal axis towards
the mirror after reflection from the
mirror will pass through the focus.
So, figure D is correct.

7. (ii) Carbon dioxide 1
Explanation:  Carbon dioxide gas
turns lime water milky. Since the
exhaled air is carbon dioxide rich,
when air is blown from mouth into
test tube, the lime water turned milky.

OR
Explanation: Amylase is the
enzyme which helps in primary
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C4H9—OH
or CH3—CH2—CH2—CH2—OH

13. (i) A and R are true and R is the
correct explanation of A. 1
Explanation: Since indicators are
weak acids or weak bases, their
percentage of existence in molecular
state and in ionized state depends on
the strength of acidic/basic/neutral
solution to which they are added.
Hence their colours change at a
particular pH range.

OR

(ii) Both A and R are true but R is not
the correct explanation of the
assertion. 1
Explanation: The stars twinkle
while the planets do not. It is due to
variation in density of atmospheric
layer. As the stars are very far and
giving light continuously to us. So, the
light coming from stars is found to
change their intensity continuously.
Hence they are seen twinkling. Also
stars are much bigger in size than
planets but it has nothing to deal with
twinkling phenomenon.

SECTION - B

15. (a) Focal length is the reciprocal of  the
power in metres.

f = 1
P

= 1
4



= – 0.25 m
= –25 cm 1

A negative power gives negative
focal length and is a property of a
diverging lens (concave lens).

ii. f = – 25 cm, u = – 100 cm
Using lens formula,

1
f

= 1 1
v u


 1 
25

= 1 1
100v




 1 
25

 = 1 1
100v



 1  1
25 100

 


= 1
v

 4 1
100
  = 1

v

 5
100

 = 1
v

 1
v

= 1
20



 v = – 20 cm (1)
Since v is (–) ve, therefore image is
virtual.

Magnification,

M = v
u

 = 20
100



M = 0.2 1
16. (i) If we want minimum current, we

will connect the resistors in series.
If we want maximum current we
will connect them in parallel. 1

(ii) R1 = 5 ohms; R2 = 10 ohms
When connected in series

R = 10 + 5 = 15 ohms
V = 6V

Therefore, I = V
R

= 6
15

= 0.4 A 1

When the resistors are connected
in parallel

R = 1 2

1 2

R R
R R




= 50
15

= 3.33 ohms

Therefore, I = V
R

= 6
3.33

= 1.801 A 1
17. The two conducting wires are of same

material, same lengths and diameters.
Therefore, their resistances will also be
equal.
Let the resistance in each wire be R.
So in series, Rs = R + R = 2R
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In parallel, 1
R p

= 1 1
R R
  = 2

R

Or,   Rp = R
2

1

We know that heat produced is given by

H = 
2V

R
 × t

Hs = 
2V

R s
t

Hp = 
2V

R p
t

H
H

s

p
= 

2 2V V
R Rs p

t t
  

       

H
H

s

p
= 

R
R

p

s
 = R / 2

2R
 = 1

4
Hs : Hp = 1 : 4 2

OR
(a) Ohm’s law states that under no same

temperature, electric current
flowing through an ideal conductor
is directly proportional to the
potential difference across its ends.

V  I

or V
I

= constant = R

or V = IR
R is a constant for the given metallic
wire at a given temperature and is
called its resistance. 1

(b) Given R = 20 
Let length of wire is L and when it is
drawn out its new length will become
2L.
The volume of wire in both the
situations remains constant. So, if  the
length of wire is doubled, the area of
cross section of wire becomes half.
So, the new resistance of  the wire,

Rnew =  2L
A
2

 =  4L
A

= 4 × Old resistance of wire
L

because, R = 
A

   

= 4 × 20 = 80  2

18. Red beetles live in a bush with green
beetles. Eventually the number of  green
beetles increases as compared to red beetles.
(a) Green beetles got the survival

advantage as they were naturally
selected as they were not visible in
green bushes. ½

(b) The advantages of variation are as
follows:
(i) It provides basis of evolution.
(ii) It helps in maintaining life even in

adverse conditions, as some
individuals having variation can
even survive in adverse
environment. So, natural selection
will result in survival of  the
species having variation which
makes it better than others. 1

(c) Factors that could lead to the rise
of a new species are:
(i) Geographical barrier:

Extrinsic geographical barriers
such as rivers, mountains, etc
between two populations which
allows no gene flow and leave
them to become new two
species.

(ii) Genetic drift: Accidental
change in allele frequencies that
may result in extinction of
population or formation of  new
species from them.

(iii) Natural selection: Selection
performed by nature, of  the best
suited varieties (having favorable
variations) to survive and
destruction of the less suited
varieties through exposure to
environmental stresses 1½

19. (a) Auxins are the plant hormones
found at the tip of the growing
plants which promotes cell enlarge-
ment and cell differentiation. They
are sensitive to light. Therefore,
when one part of the plant gets
exposed to light, the auxins present
there move to other part of the
plant (shady side). This concentration
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Portion of  Central nervous system that
conducts impulse to and from the brain.

In spinal cord white matter covers the grey
matter.

The spinal cord carries out sensory, integrative,
and motor functions in order and speech.

of auxin stimulates the cells to grow
longer on the side where the auxins
are present (away from light). Due to
the difference in the growth of the
same part of the plant, the plant gets

bend towards the light and thus
promoting phototropism. This gives
the appearance that the stem of the
plant bends in the direction of light. 1½

 (b) Difference between cerebrum and spinal cord.

Cerebrum Spinal cord

It is the largest portion of the brain consisting
of  two hemispheres.

In cerebrum grey matter covers the white
matter.

Controls different thought and action such as
orientation, recognition, emotions, memory to
transmitimpulses to the brain.

1½
OR

(a) Difference between reflex action
and walking:
A reflex action is a rapid, automatic
response to a stimulus which is not
under the voluntary control of the
brain. It does not involve any
thinking. It involves only our spinal
cord. For example, we close our eyes
immediately when the bright light is
focused on our eyes.
Walking is a voluntary action which
requires our thinking. It is under our
conscious control and involves
thinking by the brain. The central
nervous system (brain and spinal cord)
takes part in the action of  walking. 2

(b) It is defined as being an involuntary
action controlled by spinal cord.
Significance: It allows up to protect
us from any sudden stimulus which
may harm us. Ensuring survival of  an
orgainism.

(c) Cerebellum helps to control the
posture and helps to balance the body. 1

20. (a) The adaptations of leaf for
photosynthesis are as follows:
 Leaves have chlorophyll i.e. the

main site for photosynthesis.
 The shape of the leaves enables to

absorb maximum sunlight for
photosynthesis.

 Leaves have stomata which help in
gas exchange and transpiration.

Stomata help the leaves in taking
in carbon dioxide and raw material
for photosynthesis.

 The wide network in leaves helps
in transport of water to the leaves
and prepared food to the entire
plant from the leaves. 1½

(b) Maximum absorption of digested
food occurs in small intestine
due to following reasons
(i) Digestion process gets

completed in small intestine.
(ii) Inner lining of small intestine is

provided with has millions of
tiny, finger like projections called
Villi. Each Villus has a network
of fine blood capillaries close to
the surface. The presence of
Villi gives the inner walls of
small intestine greater surface
area which helps in rapid
absorption of food.

(iii) Wall of  intestine is richly
supplied with blood vessels
through which the absorbed
food is taken to each and every
cell of  the body. 1½

21. Ozone prevents the passage of  harmful
ultraviolet radiations through the
atmosphere to the earth. The damage to
the ozone layer is a cause of concern
since in the absence of the ozone layer
harmful ultraviolet radiation will reach the
earth and harm organisms on the earth.
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Depletion of ozone layer has been linked
to chloro-floro-carbons or CFCs which
are used as refrigerants. To prevent
depletion of the ozone layer, use of CFCs
is being restricted and replaced by more
eco-friendly refrigerants under a UNEP
(United Nations Environment Prog-
ramme) initiative agreed upon in1986. 3

22. (a) Three halogens are Fluorine,
Chlorine and Bromine. 1

(b) They belong to the Halogen group
or Group 17 of the periodic table.
Their valency is 1. 1

(c) All the alkali metals react vigorously
with halogens to produce salts, the
most industrially important of which
are NaCl and KCl.
2Na(s) + Cl2(g) 2NaCl(s) 1

23. Action of dilute hydrochloric acid on the
following:
(a) Magnesium ribbon: When

magnesium metal reacts with an
aqueous solution of hydrochloric
acid, we will get dissolved magnesium
chloride and hydrogen gas.
Mg(s) + 2HCl(aq)

 H2(g) + MgCl2(aq) 1
(b) Sodium hydroxide: There is no

noticeable change in the appearance
of the solution, it remains colorless
like water.
HCl + NaOH

 NaCl + H2O + heat 1
(c) Crushed egg shells: Egg shells

contain calcium carbonate CaCO3.
So when we react CaCO3 with HCl,
the egg shells completely dissolve
and there will be brisk effervescence
due to CO2.

CaCO3 + HCl
 CaCl2 + H2O + CO2 1

24. (a) When we eat food containing sugar,
then the bacteria present in our mouth
break down the sugar to form acids
such as lactic acid. This acid lowers the
pH in the mouth making it acidic.
Tooth decay starts when the pH of
acid formed in the mouth falls below
5.5. This is because then the acid
becomes strong enough to attack the
enamel of our teeth and corrode it.
This sets in tooth decay.
The best way to prevent tooth decay is
to clean the mouth thoroughly after
eating food by rinsing it with lots of
clean water. Many tooth pastes contain
bases to neutralise the mouth acid. The
pH of tooth paste is about 8.0.
Therefore, using the tooth paste, which
is generally basic, for cleaning the tooth
can neutralise the excess acid in mouth
and prevent tooth decay. 2

(b) The solution with highest pH (13)
will have minimum hydrogen ion
concentration i.e. alkaline solution
and so will change colour of pH
paper to light violet colour. 1

OR
(a) Effect on litmus: Blue litmus turns

red which proves that acetic acid is
acidic in nature. 1

(b) Reaction with baking soda: A gas is
evolved which turns lime water milky.
The gas produced is carbon dioxide
due to the action of CH3COOH on
NaHCO3, which turns lime water
milky
CH3COOH + NaHCO3 

CH3COONa + H2O + CO2 2

SECTION - C

25. (a) Since on heating Ore A gives CO2,
therefore we can say ore A is a
carbonate ore.
The steps involved in extraction of
A are:
(i) Calcination: The carbonate ore

is heated strongly in the limited
supply of air to produce metal
oxide.

ACO3
  AO + CO2

(ii) Reduction to metal: The oxide
ore is reduced with C (coke) to
obtain metal.

AO + C  A + CO 1½
Since on heating Ore B gives SO2,
therefore we can say ore B is a
sulphide ore.
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Following steps are involved in its
extraction:
(i) Roasting: The sulphide ore is

heated strongly in the presence
of excess of air to produce
metal oxide.

2BS + 3O2
  2BO + 2SO2

(ii) Reduction to metal: Oxide of
metal B is reduced by carbon to
obtain the corresponding metal.

BO + C  B + CO2/CO 1½
(b) By adding chromium and Nickel to

iron high resistance to heat and
corrosion is enhanced and increasing
its tensile strength. The alloy formed
is called stainless steel. 1

(c) No, we cannot stir silver nitrate
solution with a copper spoon
because copper is more reactive
than silver and it displaces silver
from silver nitrate solution. The
following displacement reaction
takes place:
Cu + 2AgNO3  Cu(NO3)2 + 2Ag 1

26. (a) The organic compound which is a
constituent of cough syrup is Ethyl
alcohol (C2H5OH) or ethanol.
So compound A is Ethyl alcohol
(C2H5OH). ½
When Ethyl alcohol is treated with
alkaline KMnO4, it produces
Ethanoic acid (Acetic acid) which
turns blue litmus to red.
So compound B is Ethanoic acid
(CH3COOH). ½

C2H5OH + [O] 4alkaline.KMnO
CH3COOH + H2O ½

When Ethyl alcohol combines with
acetic acid in the presence of
concentrated sulphuric acid, it gives
a sweet smelling compound C which
is an ester.
So, compound C is Ethyl
ethanoate (CH3COOC2H5). ½

(b) The name of the reaction is
Esterification reaction
CH3COOH + C2H5OH

2 4Conc. H SO  CH3COOC2H5
+ H2O 1

(c) Electron dot structure of ethyl
alcohol is 1

H

H
|
C
|
H

H
|
C
|
H

O H

CH
H

H
C
H

H
O H

(d) Reaction of Ethyl alcohol with
Sodium:
CH3CH2OH +  Na

 CH3CH2ONa + H2
Bubbles of Hydrogen gas are
formed but it evaporates vigorously
and a colourless solution of sodium
ethoxide is left behind. 1

OR
(a) Labeled diagram of a micelle:

Hydrophilic end Hydrophobic end

Soap molecule

Na+

Na+

Na+
Oil
droplet

1

When soap is dissolved in water, the
soap molecules forms a special
structure called micelles.
A soap molecule has two parts: 
 A long hydrocarbon part

(Hydrophobic end) 
 A short ionic part (Hydrophilic

end) 
Hydrophobic end: The long
hydrocarbon chain is hydrophobic
i.e., water-repelling. So, this part of
soap molecule is insoluble in water
but soluble in oil and grease. 
Hydrophilic end: The short ionic
portion of the soap molecule is
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hydrophilic i.e., water- attracting due
to the polar nature of the water
molecules. So, the ionic portion of
the water molecule is soluble in
water but insoluble in oil and grease. 
The soap molecules on dissolving in
water form a cluster of  molecules,
in such a way that the hydrophobic
tails are in the interior of the cluster
and the ionic ends are on the surface
of  the cluster. This formation is
called a micelle. These micelles
entrap the oily and greasy matter
(dirt) in the clothes and remain
suspended in the water. Thus, on
rinsing the clothes repeatedly with
clean water, the clothes become
clean and the water becomes dirty. 2

(b) Detergents are better cleaning
agents than soap for the
following reasons:
 Soap does not work well in hard

water since the Ca2+, Mg2+ ions
of hard water react with soap
forming insoluble substance. On
the other hand, detergent works
well both in hard acidic water and
soft water, since detergent reacts
with Ca2+, Mg2+ ions of hard
water producing water soluble
calcium or magnesium salts.

 Detergents are more soluble in
water than soap and hence
produce lather much more easily
than soaps.

The cleansing power of detergent is
much higher than those of  soaps. 2

27. (a) A flower that contains both the male
and female reproductive structure
(stamen and pistil) is called a bisexual
flower.
Example: rose, hibiscus
Its female reproductive part is
known as carpel or pistil. 1

(b) Diagram of longitudinal section of
flower showing the process of
germination of  pollen on stigma:
(i) Male germ cell
(ii) Female germ cell
(iii) Ovary
(iv) Pollen tube

Pollen grain
Stigma

Male 
germ-cell

Pollen tube

Ovary

Female 
germ-cell

2
(c) Pollination is just the transfer of

pollen grains from the anther of
stamen to the stigma of pistil. It is
carried out by agents like wind, insect
etc. For pollination to happen there is
no need of fertilisation of gametes
i.e. their union. Fertilisation is fusion
of male and female gamete and this
process is facilitated by pollination.
By pollination pollens are brought to
eggs so that they can fuse and
fertilisation can take place.
Therefore, Pollination may occur
without fertilisation but fertilisation
will not take place without pollination. 2

OR
(a) Importance of DNA copying in

reproduction:
Organisms look similar because their
body designs are similar.
Reproduction at its most basic level
will involve making copies of the
blueprints of body design. The
chromosomes in the nucleus of a
cell contain information for
inheritance of features from parents
to next generation in the form of
DNA (Deoxyribonucleic Acid)
molecules. The DNA in the cell
nucleus is the information source
for making proteins and each
specific type of protein leads to a
specific type of body design. If the
information is changed, different
proteins will be made. Different
proteins will eventually lead to
altered body designs. Therefore, it
can be concluded that it is the DNA
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that gets transferred from parents to
offspring and makes them look
similar. 2

(b)

Stigma
Style
Ovary
Sepal

Anther
Filament
Petal
Pedicel

Stam
enPi

st
il

Longitudinal section of  flower 3
28. (a) Construction of dams over rivers

affect ecological imbalance as
 The construction of high rise

dams on rivers contributes to
deforestation and loss of bio
diversity.

 It will lead to restriction in the
movement of animals and may
even cause the extinction of that
species.

 A vast variety of flora and fauna
get submerged in the water of
large reservoir formed by the dam
and disturbs the ecological
balance. 1½

(b) Reuse of material is better that
recycling it because
 Recycling requires a large amount

of  energy and expenses which
reuse does not require.

 Reuse preserves the energy that
was originally used to manufacture
an item.

 Reuse creates less air and water
pollution than recycling 1½

(c) Advantages of storing ground water:
 It is the source of fresh water and

can be used for drinking and
irrigation.

 As it is present below the ground, it
is subjected to less contamination
as compared to surface water by
human and animal intervention. 1

(d) The traditional water harvesting
structures in
(i) Rajasthan: Khadin, Tanks,

Nadis
(ii) Himachal  Pradesh: Kulhs 1

29. (a) The iris of the eye is a circular dark
diaphragm having a hole in its centre
called pupil. The function of iris is to
control the size of the pupil which
controls and regulates the light
entering the eye. 1

(b) Since the student is not able to see
distinctly the words written on the
blackboard which is at a distance of
4m from him, the student is
suffering from myopia or near
sightedness. 1
A person with myopia can see
nearby objects clearly but cannot see
distant objects distinctly. A person
with this defect has the far point
nearer than infinity. Such a person
may see clearly up to a distance of a
few metres. In a myopic eye, the
image of  a distant object is formed
in front of the retina and not at the
retina itself. This defect may arise
due to
 excessive curvature of  the eye

lens
 elongation of the eyeball.
To correct a myopic eye, the
concave lens of a suitable focal
length is used. Using a concave lens
of suitable power, the image is
allowed to be formed at the retina
of the eye.

O

(a) Far point of a myopic eye

O´ O

(b) Myopic Eye



18   Science Class X

30. A solenoid is a current carrying coil.
When current passes through the
solenoid it creates a magnetic field
around it. The magnetic field is uniform
inside the solenoid.  Thus, the solenoid
behaves like a magnet. One end of the
solenoid behaves as a magnetic north
pole, while the other behaves as the
South Pole. The field lines inside the
solenoid are in the form of  parallel
straight lines. This indicates that the
magnetic field is the same at all points
inside the solenoid. That is, the field is
uniform inside the solenoid. 2

Solenoid

Magnetic
lines of 
force

S N

+ –
B X B - Battery

X - Switch
1

The north and south poles of the
solenoid can be determined by bringing
one pole of a bar magnet next to the
solenoid and checking whether it is
attracted to or repelled by the solenoid.
If it is repelled, they are like poles and
unlike poles in the vice versa case. 2

N

K

I

S S N

RepelSolenoid

OR
(a) Difference between overloading and

short-circuiting:

Short circuiting: When the live and
neutral wire comes into direct
contact, resistance becomes very
small and hence huge amount of
current flows through it. It can
happen accidentally or if the
insulation of wires is damaged. This
is called short circuiting. Large
amount of current in the circuit
produces large amount of heat
which raises the temperature of the
circuit to a very high value. As a
result of this, the circuit catches fire
and may damage the appliance. It
can be prevented by using an electric
fuse in live wire. 1
Overloading: When a large number
of high power appliances are
switched on simultaneously, they
draw extremely large current from
the mains. If  the current drawn from
the mains exceeds the safety limit i.e.,
5 A for domestic line and 15 A for
power line, then this is known as
overloading. The appliance may get
damaged as a result of over-heating
of  the wires. This can be avoided by
using an electric fuse in live wire. 1

(b) Fuse wire:  A fuse wire is a safety
wire connected in series with the live
wire and which melts due to
excessive current flowing through
circuit. In case of any large current
supply or malfunctioning in the
electric connections, it melts and
breaks the electric circuit. 1
Characteristics: 
 High resistivity
 Low melting point. 1
Advantages:

Fuse protects the circuit and the
electric appliances by stopping the
flow of excess of electric current. 1

O´ O

(c) Correction for myopia 2
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SOLUTION
CBSE - Class 10

SCIENCE
SECTION - A

13

1. Cell division is a type of reproduction in
unicellular organisms because by means
of cell division the unicellular organisms
produce daughter cells which develop into
new organisms. 1

2. The directional growth movements of
plants in response to an external stimulus
in which the direction of stimulus
determines the direction of  response is
called tropic movements.
If the growth of a plant part is towards
the stimulus, it is called positive tropism.
If the growth of a plant part is away
from the stimulus, it is called negative
tropism.
Growth of plant in response to light is
known as phototropism. For example,
shoots and stem of the plant grow
upwards hence show positive
phototropism.
Growth of plant in direction of gravity
is known as geotropism. For example,
roots of plants grow downwards hence
show positive geotropism. 1

3. a. The substance will be an acid as it
turns blue litmus red. 1

b. The solution must be neutral 1
c. A salt would be formed when KOH

is combined with HCl. 1
d. Calcium carbonate is main

component of  egg shell so when we
add nitric acid to egg shell, it reacts
with calcium carbonate to form

soluble calcium nitrate and water
with brisk effervescence of  carbon
dioxide gas.
CaCO3(s) + 2HNO3(aq) 

Ca(NO3)2(aq) + CO2(g) + H2O 1
4. (a) Conductivity is inversely

proportional to resistivity
So Y< X< Z 1

(b) Z is the best conductor as it has least
resistivity 1

(c) (ii) Y is the best insulator as it has
highest resistivity 1

(d) (iv) Nature of material. 1
5. (iii) wasp 1

Explanation:  A honey bee, ant and a
nettle leaf hair inject methanoic acid into
the skin through their stings. But a wasp
injects an alkaline solution into the skin
through its sting.

6. (iv) S 1
Explanation: We know that:
Refractive index (n) = Speed of light in
air / Speed of light in a medium
According to this formula, speed of  light
will be maximum in a substance whose
refractinve index is minimum. Therefore,
speed of light will be maximum in
substance S whose refractive index is
1.31.

7. (iii) (b) and (d) i.e. Left ventricle pumps
oxygenated blood to different body
parts while right ventricle pumps
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deoxygenated blood to lungs and
right atrium receives deoxygenated
blood from different parts of the
body while left ventricle pumps
oxygenated blood to different parts
of  the body. 1

Explanation:  The left ventricle pumps
blood into the aorta which in turn
delivers it to the major body regions and
organs which makes statement (iii)
incorrect. The anterior vena cava collects
deoxygenated blood from the head,
chest, and arms and enters the right
atrium while the inferior vena cava
collects blood from the lower body
regions. Both venae cavae pass the
deoxygenated blood to the right atrium
which makes statement (a) incorrect.
Blood from right atrium enters right
ventricle and pulmonary arteries carry
deoxygenated blood from right ventricle
to lungs for oxygenation; this makes
statements (b) and (d) correct.

8. (iii) dispose of spent fuel safely 1
Explanation: The major hazard of
nuclear power generation is the storage
and disposal of spent or used fuels – the
uranium still decaying into harmful
subatomic particles (radiations).
Improper nuclear-waste storage and
disposal result in environmental
contamination.

OR

(iii) Glass sheet 1
Explanation: Solar cookers are covered
with a glass plate which traps infrared
radiations (heat) from sunlight and does
not allow them to escape. In other words
we can say that it provides greenhouse
effect. A black surface absorbs more
heat as compared to a white or a
reflecting surface under identical
conditions. Solar cookers achieve a
higher temperature by using mirrors to
focus the rays of the Sun.

9. (i) It is a decomposition reaction and
endothermic in nature 1

Explanation:  Decomposition reaction
can be defined as the reaction which
involves decomposition of one

compound to more than one substance.
Endothermic reactions require heat
energy to form products.

OR

(iv) Both (b) and (c) i.e. 1
Explanation: Combination reactions
form a new product with the
combination of more than one reactant
molecules.

10. (iv) (b) and (d) i.e. they are the sexual
reproductive organs and after
fertilization they give rise to fruits 1

Explanation: Flowers are the sexual
reproductive organs of a plant and a
fertilized flower give rise to fruit.

OR
(iii) Both similarities and variations with

parents 1
Explanation: Offsprings produced by
sexual reproduction show similarities as
well as variations with parents. Meiosis
during gamete formation and fertilization
produce variations while DNA
replication ensures similarities.

11. (iv) thickness of the eye lens is increased 1
Explanation: The thickness of the eye
lens is increased to focus the image of a
nearby object on the retina of the eye.

12. (i) (a) and (c) 1
Explanation: Structural isomers have
same molecular formula but different
parent chain of carbon atoms in the
molecule.

13. (i) Both A and R are true but R is the
correct explanation of the
assertion. 1

Explanation: The force on a charged
particle moving in a uniform magnetic
field always acts in direction
perpendicular to the direction of motion
of the charge. As work done by
magnetic field on the charge is zero, so
the energy of  the charged particle does
not change.

14. (iii) 1
Explanation: Assertion is true but the
reason is false.
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1. Hydro-electricity, on the other hand, is
obtained from the potential energy stored
in water at a height.

2. These are also renewable sources of
energy.

3. Energy from it can be produced again and
again. It is harnessed from water and
obtained from mechanical processes.

4. Hydroelectricity is totally pollution-free.

15. Chemical Reaction: When one or more
chemical compounds, under some
specific conditions, lose their nature and
identity to form new chemical substances
with different properties, the process is
termed as chemical reaction. 1
The following are the observations that
help us determine the occurrence of  a
chemical reaction:
(a) Change in physical state: Solid

wax burns to form water vapour
and carbon dioxide which are
gaseous.

(b) Change in colour: Rust is brown in
colour whereas iron is grayish black
in colour.

(c) Evolution of a gas: In the reaction
between zinc and dilute sulphuric acid,
hydrogen gas is evolved.

(d) Change in temperature: When
sodium hydroxide is dissolved in
water, there is a rise in temperature
and container becomes warm. 2

OR
(a) Corrosion is the process in which

metals are eaten up gradually by the
action of air, moisture or a chemical
(such as an acid) on their surface.

Rusting of iron metal is the most
common form of  corrosion.
During the corrosion of iron, iron
metal is oxidised by the oxygen of
air in the presence of water
(moisture) to form hydrated iron
oxide called rust.
4Fe  +  3O2  +  2xH2O 
Iron Oxygen   Water

2Fe2O3.xH2O
Hydrated Iron

Oxide (Rust)
(b) Rusting is the special name given to the

corrosion of iron
(c) Oxidation is involved in

the corrosion of iron
(d) Railings, car bodies and bridges are

gradually damaged by corrosion. 3
16. A child is standing in front of a magic

mirror.
Her head appears large. This means
concave mirror of large focal length is
used at the top.
Her middle body appears of the same
size in the mirror. It means plane mirror
is used in the middle.
Her legs appear smaller. It means convex
mirror is used below plane mirror. 3

SECTION - B

17. Bio-mass and Hydro electricity as sources of energy: 3

Bio-mass Hydro-Electricity

1. Bio-mass is derived from dead plants and
animal wastes.

2. These are renewable sources of  energy.

3. It is naturally replenished. It is the result
of  natural processes.

4. Bio-mass provides pollution-free energy
only when converted into biogas.

Main constituent of biogas is methane
(75%)
Bio Gas: Gas made from the anaerobic

digestion of agricultural and animal
waste is called biogas. 1

OR
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Bio-gas production: A bio gas plant has
a dome like structure built with bricks.
Cow dung is mixed with equal amounts
of  water to form slurry. This slurry goes
down and the anaerobic micro organisms
decompose the complex molecules of
slurry in few days. It is then converted
into biogas. The pressure of  the biogas
forces the spent/ used slurry upwards to
the manure tank. The used slurry is then
used as manure rich in phosphorous and
nitrogen.
Advantages of Biogas:

i. Since India has a large rural
population and large live-stock
population, this fuel is easily
available.

ii. Excellent fuel as its heating capacity
is high.

iii. Burns without smoke
iv. Does not leave residue like ash in

wood, charcoal and coal burning.
v. Slurry residue can be used as

manure rich in nitrogen and
phosphorous.

vi. Environment friendly 2
18. (a) The new organisms or off springs

produced by one parent through
asexual reproduction are called
clones. The clones possess exact
copies of the DNA or genes of
their parents and hence show
remarkable similarity to the parent
or one another. Asexual
reproduction does not involve
gamete formation by meiosis and
fertilization of male and female
gametes; the offspring are genetically
similar to the single parent. 1½

(b) Sexual reproduction includes gamete
formation through meiosis and
fertilization. The gametes are special
type of cells called reproductive cells
which contain only half the amount
of DNA or half the number of
chromosomes as compared to the
normal body cells of  an organism.
So, when a male gamete combines
with a female gamete during sexual
reproduction, then the new cell

zygote will have the normal amount
of DNA.
For example: Human sperm has 23
chromosomes and the human egg
also has 23 chromosomes. So when
a sperm and an egg fuse together,
then the zygote formed will have 46
chromosomes. 1½

OR
(a) The spores of bread mould need

favourable conditions like moist
surface to germinate. Moisture is an
important factor for the growth of
hyphae of bread mould that contains
spores. Therefore, 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. 1½

(b) The sugar solution provides the yeast
with a food source and energy for
sustaining all life activities in yeasts. So
they can respire and therefore
multiply. The  water contains no food
source, and thus does not provide
energy to the yeast cells to multiply. 1½

19. Electric power is defined as the amount
of  electrical energy consumed in a
circuit per unit time.
It is represented by P.

P = W
t

1
Where ‘W’ be the amount of  energy
consumed in a circuit in t seconds.
Power or the wattage of  the motor = 2KW
Time for which it is used in one day = 2 hrs
Electric Energy consumed in one day

= Power × Time
= 2 KW × 2 h = 4 KWh

Electric Energy consumed in the month
of September (30 days)

= 4 KWh × 30
= 120 KWh = 120 units

Cost of one unit = 6
Therefore, Cost of 120 units

= 120 × 6

= 720 2
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20. Element Q displaces P and R from their
compounds in reaction ‘a’ and reaction
‘b’ respectively.
So element Q is more reactive than P
and R.
Also element P displaces element R in
reaction ‘c’. So we can say that
(a) Q is the most reactive element 1
(b) R is the least reactive element. 1
(c) The above reactions are displace-

ment reactions. 1
21. (a) Hormones: Hormones are the

chemical substances which co-
ordinate and control the activities of
living organisms and also their
growth. 1

(b) The endocrine gland in the given
figure are:
a. Pineal gland
b. Pituitary gland
c. Thyroid gland
d. Thymus gland 2

22. The following conditions are required to
obtain permanent electromagnet when a
current carrying solenoid is used:
(a) Rod inside the solenoid should be

made of magnetic material like steel
which should retain magnetic
properties for a long time after
magnetization.

(b) The current through the solenoid
should be direct current.

(c) The number of turns in the solenoid
should be large and closely packed, so
that a strong uniform magnetic field
inside it is produced. 2

Solenoid

Steel Bar
K

DC Source

+–

1
23. (a) CO2 is not a pollutant when present

in the atmosphere up to a certain
percent. Rather, it helps to maintain
the temperature of the earth.
Combustion of  coke is harmful as it

increases the concentration of CO2
in the atmosphere causing global
warming (greenhouse effect). 1

(b) Decomposition of limestone
(CaCO3) gives quicklime (CaO)
which combines with water to form
slaked lime, Ca(OH)2 which after
putting on the walls, combines with
CO2 of  the air to form CaCO3

3
Limestone
CaCO


Quicklime

CaO  + CO2

CaO + H2O  2
Slaked lime

Ca(OH)

Ca(OH)2 + CO2

3
Calcium carbonate

CaCO + H2O 1

(c) Tiffin boxes made up of steel are
either tin plated or nickel plated to
protect them from rusting. However,
tin-plating is preferred because tin is
non-poisonous and hence, does not
contaminate the food kept in them.  1

24. Steps that can be taken to conserve
energy sources like coal and petroleum:

i. Use stairs to climb instead of taking
a lift. This will save electricity.

ii. Pressure cookers should be used for
cooking food to save fuels like
kerosene and LPG.

iii. Renewable fuels like cooking gas
(LPG) and CNG should be used.

iv. Solar machines like solar cookers,
solar panel, solar water heaters
should be used whenever possible.

v. The use of biogas as domestic fuel
should be encouraged in rural areas.

vi. Use electrical efficient appliances
like CFL’s to save electricity.

vii. Bicycles should be used for covering
short distances to save fuel.

viii.Switch off the lights, fans, television
and other electrical appliances when
not needed. This will save a lot of
electricity.

ix. Public transport system should be
improved so that people stop using
personal vehicles.

x. Fuel efficient engines of vehicles
should be designed to reduce the
consumption of petrol and diesel. 3
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25. (a) A circulatory system in which the
blood travels twice through the heart
in one complete cycle of the body is
called double circulation.
In the human circulatory system
the pathway of blood from the
heart to the lungs and back to the

heart is called pulmonary
circulation and the pathway of
blood from the heart to the rest
of the body and back to the heart
is called the systematic circulation.
These two circulations taken
together make double circulation. 2

SECTION - C

(b) Diagram of cross section of the human heart:

Diagram 1
Labelling 2

OR
(a) Photosynthesis is an enzymatic

process. The enzymes function within
an optimum range of temperature
which is neither very low nor very high.
At low temperature the activity of
enzymes is lowered due to which the
rate of  photosynthesis is also low.
Again when the temperature is very
high, the activity of enzymes decreases
which leads to low rate of photo-
synthesis. The rate of  photosynthesis is
maximum at optimum temperature
which is 30- 40 °C. 2

(b) Chlorophyll, the pigment used in
photosynthesis, reflects green light and
absorbs red and blue light most
strongly. So green light is least useful in
photosynthesis. 1

(c) Diagram of open stomatal pore of
a leaf:

Guard cells

Stomatal pore
Chloroplast

2

26. Atmospheric refraction: The density of
the atmosphere, as we know goes on
decreasing as the distance above the sea
level increases. The refractive index of  a
layer of air at a particular level goes on
changing. Due to this change in density,
the refraction takes place when light
passes through the Earth’s atmosphere.
This phenomenon is known as
atmospheric refraction. 1
Advanced sunrise and delayed
sunset:
The Sun is visible to us about 2 minutes
before the actual sunrise, and about 2
minutes after the actual sunset because
of atmospheric refraction. By actual
sunrise, we mean the actual crossing of
the horizon by the Sun. The time
difference between actual sunset and the
apparent sunset is about 2 minutes. The
apparent flattening of  the Sun’s disc at
sunrise and sunset is also due to the
same phenomenon. 2
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Apparent position
of the Sun

HorizonObserver

Atmosphere

Earth

2
OR

A rainbow is a natural spectrum
appearing in the sky after a rain shower.
It is caused by dispersion of sunlight by
tiny water droplets, present in the
atmosphere. A rainbow is always formed
in a direction opposite to that of the
Sun. The water droplets act like small
prisms. They refract and disperse the
incident sunlight, then reflect it internally,
and finally refract it again when it comes
out of  the raindrop. Due to the
dispersion of light and internal reflection,
different colours reach the observer’s
eye. We can also see a rainbow on a
sunny day when we look at the sky
through a waterfall or through a water
fountain, with the Sun behind us. 3

Sunlight
Raindrop

Red
Violet

2
27. (a) Our body works roughly between 7.3

to 7.5 pH range.
Acidity means excess of acid level in
stomach. Antacid contains basic salt
and are alkaline. So when we take
antacid it reacts with excess acid of
stomach and neutralizes
it.(neutralization reaction takes place
between acid and base). 1
Milk of Magnesia is a commonly used
antacid. 1

(b) Fresh milk has a pH of 6. When
fresh milk turns to curd, it produce
lactic acid (acidic in nature) which
alters the pH of fresh milk i.e. pH
will decrease. This is because curd is
more acidic in nature than milk as it
contains lactic acid. More acidic is a
substance, lesser is its pH. 1

(c) pH of fresh milk is around 6. When
the milk sets to curd, the pH
decreases i.e. it becomes more acidic.
The presence of alkali does not
allow it to become more acidic easily.
Hence, it will take long time to set as
curd. 1

(d) Tooth decay is caused at acidic pH
which is produced by bacteria in our
mouth. Our tooth paste is slightly basic
or alkaline in nature .It remove excess
of acid from mouth when we brush. In
this way it maintains the pH of mouth
as neutral and decreases the chance of
decaying. 1

28. (a) (i) Ethanol can be converted into
ethene by dehydration of ethanol
in the presence of concentrated
sulphuric acid at 170°C
temperature.
The reaction is named as
dehydration reaction.

2 5
Ethanol

C H —OH 2 4Hot Conc. H SO


2 2
Ethene

CH == CH  + H2O 1½

(ii) Propanol can be converted to
propanoic acid by the oxidation
of propanol in the presence of
alkaline potassium permanganate
and heat.

3 7
Propanol

C H —OH 4Alkaline  KMnO

3 2
Propanic acid

CH CH COOH 1½

(b) Test to differentiate between
butter and cooking oil:
Butter contains saturated compounds
while cooking oil contains unsaturated
compounds. Since unsaturated
compounds are oxidised by alkaline
potassium permanganate with
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disappearance of its pink colour,
therefore, when cooking oil is treated
with a few drops of alkaline potassium
permanganate solution, pink colour
of  potassium permanganate dis-
appears. However, with butter, the
pink colour of potassium per-
manganate does not disappear. 2

OR
(a) The organic compounds having the

same molecular formula but different
structures are known as isomers. For
example n-butane and iso-butane are
isomers. 1

(b) Isomer of n-heptane: 2-methyl-
hexane

H—C—C—C—C—C—C—H
|
H

|
H

|
H

|
H

|
H

|
H

H
|

|
|
|

H
|

H
|

H
|

H
|

H
|

H—C—H

1

H··C··C··C··C··C··C··H
H:

H··C··H

H: H: H: H: H:
:

H
:

H
:

H
:

H
:

H
:

H 1
(c) Butane 1
(d) (i) 2-methylpropane

(ii) 2-methylbutane
(iii) Propene
(iv) Propyne 1

29. (a) Graph I represents Direct Current
and graph II represents Alternating
Current. 1

(b) Dry cell is a source of direct
current. An A.C. generator is a
source of alternating current. 1

(c) Time period of A.C current,
T = 0.02 s

Frequency = 1
T

 = 1
0.02

 = 50 Hz. 1

(d) Direct current:
 Direction of current does not

vary with time and remains
constant.

 The frequency for direct current
is zero.

Alternating current:
 Both the magnitude and direction

of current varies within equal
intervals of  time.

 The frequency of alternating
current is 50 Hz or 60 Hz
depending upon the country. 2

30. Evolution: Evolution is the sequence of
gradual changes which takes place in the
primitive organisms over millions of years
in which new species are produced. 1
Basis of evolution are accumulation of
variations over generations. These
variations arise through errors during
DNA replication, mutation, recombination
during sexual reproduction etc.
Geographical barrier plays a great role in
accumulation of  these variations. The
driving forces for evolution are natural
selection and genetic drift. In natural
selection, the organisms with the
favourable mutations are selected by
nature and provide the organism an
adaptive advantage over the organisms
which do not have these favourable
variations. Genetic drift refers to the fact
that variations in gene frequencies within
populations can occur by chance rather
than by natural selection. Random genetic
drift may be an important mechanism in
evolutionary change in small population. 2
Fossils are the remains of  organisms that
once existed on earth. They represent the
ancestors of plants and animals that are
alive today. They provide evidences of
evolution by revealing the characteristics
of the past organism and the changes that
have occurred in these organisms to give
rise to the present organisms. 2
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SOLUTION
CBSE - Class 10

SCIENCE
SECTION - A

14

1. Regeneration: The process of getting
back a full organism from its body parts is
called regeneration. The simple animals
like Hydra and Planaria shows
regeneration, i.e. if Hydra or Planaria
somehow get cut into a number of pieces,
then each body part can grow into a new
complete organism. 1

2. Parasitic Nutrition: The parasitic
nutrition is that nutrition in which an
organism derives its food from the body
of another living organism without
killing it.
Organisms having parasitic mode of
nutrition are Plasmodium and round-
worms. 1

3. (a) After some time we will observe
white crystals of silver chloride
turning grey in sunlight. 1

(b) This reaction is known as photo-
decomposition reaction. 1

(c) Reaction taking place is:
2AgCl(s)  Sunlight  2Ag(s) + Cl2(g) 1
  White Grey

(d) Sunlight causes decomposition of
silver chloride into silver and
chlorine. 1

4. Power Voltage Current Resistance
P V I = P/V R = V/I

Heater A 100W 220V .45 A 489 ohms
Heater B 150W 220V .68 A 324 ohms

(a) Heater A has higher resistance 1

(b) Heater A
Energy consumed by heater E

= P × t = 100 × 1 = 0.1 KWH
Heater B
  E =  P × t = 150 × 1 = 0.15 KWH
So heater B will be costly as it
consumes more energy. 1

(c) (i) volt ampere
Explanation:
Electric power = voltage × current
SI Unit of  voltage = Volt
SI Unit of current = Ampere
So, unit of  electric power is also
given by, volt ampere. 1

(d) (iii) Electric current 1
5. (ii) Hippocampus, Exocoetus, Anabas 1

Explanation:  The examples and the
relation of animal group and heart are as
Fishes have two chambered heart and
exhibit single circulation while three
chambered heart of amphibian and
reptiles and four chambered heart of
birds and mammals exhibit double
circulation. In given options, b includes
all fishes which makes it correct answer.

6. (ii) Africa 1
Explanation: Earliest members of the
human species came from Africa.

7. (iii) L shell. 1
Explanation:  L is the valence shell for
elements of the second period of the
modern periodic table, since the period
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number is decided by the number of
valence shells.

8. (iii) Acid Rain 1
Explanation: The mixing of SO2 and
NO2 which are produced as pollutants
by the burning of fossil fuel with water
vapour causes acid rain.

9. (iv) Clay 1
Explanation:  Clay is opaque and does
not let light to pass through it.

OR

(iii) A parallel beam of light 1
Explanation: The reason being, a beam
of light coming from the focus of a
converging lens becomes parallel, after
refraction from the lens.

10. (iii) atoms of one element change into
those of another element to

form new products. 1
Explanation: It is not atoms but the
bonds between these atoms break and
form during chemical reactions. Atoms
of elements can rearrange but cannot
change into other element.

OR
(iv) potassium iodide 1
Explanation: Potassium iodide on
reacting with lead nitrate gives yellow
precipitate of lead iodide.

11. (iii) cracking of voice 1
Explanation: Cracking of voice in
males is brought about by the male
hormone testosterone, which is produced
after sexual maturation.

OR
(iv) Genes 1
Explanation: Genes are the stretch of
DNA and determine genetic characters.

12. (i) the pupil becomes larger 1
Explanation: The pupil becomes larger
when you walk out of bright sunshine
into a poorly lit room, to allow more light
to enter the eye.

13. (ii) Both A and R are true but  R is not
the correct explanation of A. 1

Explanation: Acetic acid is a monobasic
acid as only one hydrogen atom is
attached to oxygen atom and is
replaceable. Acetic acid is weak acid but
it has no relevance to basicity of acid.
Hence the correct option is (b)

14. (i) Both A and R are true and R is the
correct explanation of A. 1

Explanation: Elements belonging to the
same group possess the same number of
valence electrons. Hence, they possess
the same chemical properties.

SECTION - B

15. Yes, zygote, embryonic cell and adult of
a particular organism always have
constant chromosome number.
Sexual reproduction includes gamete
formation through meiosis and
fertilization. Meiosis reduces the number
of chromosomes to half in male and
female gametes. This reduced
chromosome number is then restored to
normal during fertilization of  male and
female gametes. This is how; constant
chromosome number is maintained in
sexually reproducing organisms. Growth
and development of zygote into
embryonic cell and then into adult one
takes place by mitosis (equatorial cell
division) which produce the daughter

cells carrying same chromosome number
as that of parent cell. 3

16. (a) The ray diagram showing the image
formation when the object is placed
at infinity is as follows:

(b) The ray diagram showing the image
formation when the object is placed
at finite distance from the mirror is
as follows: 
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C
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OR
(a) A ray of light passing through the

centre of  curvature of  a concave
mirror retraces its path because
when the ray of light passes through
centre of  curvature of  a concave
mirror it strikes the mirror at 90° i.e.
the incident ray coincides with the
normal.
Therefore angle of incidence = 0°.
We know that according to law of
reflection angle of reflection is equal
to the angle of reflection; therefore
angle of reflection will also be 0°.
Thus ray of light retraces its path. 1½

(b) A ray of light from the object,
parallel to the principal axis, after
refraction from a convex lens,
passes through the principal focus
on the other side of the lens, as
shown in the figure given below.

A ray of light
parallel to the
principal axis

Convex
lens

Passes through
focus F

2F
Y´

F´
X´

A

2F
F

(Focus) X

O

L

D

Principle axis

17. (a) (i) X chromosome
(ii) X chromosome
(iii) Y chromosome

(b) B and D both are X chromosomes
(c) Chromosome E is smaller in size.
(d) The general name of chromosomes

such as B and E is sex chromosome.
(e) Out of the two persons C is male and

A is female. 3
18. (a) The voltage is plotted on x-axis and

current is plotted on y-axis. The
values of the current for different
values of the voltage are shown in
the given table.

I (Amperes) 0.5 1.0 2.0 3.0 4.0

V (volts) 1.6 3.4 6.7 10.2 13.2

4.5
4

3.5
3

2.5
2

1.5
1

0.5
0

0 2 4 6 8 10 12 14

V-I Graph

V (volts)

I(
am

pr
es

)

6.7 10.2

Resistance = 1
slope of the graph

= 10.2 6.7
3 2



= 
3.5
1

 = 3.5 ohm 1

19. (a) Fire flies glow at night due to
oxidation of the protein, luciferin,
present in them by atmospheric
oxygen in the presence of the
enzyme, luciferase. This oxidation
reaction is accompanied by emission
of light. 1½

(b) After plucking grapes from plants,
fermentation of  sugar is carried out
in the presence of yeast which
changes sugar to ethanol and carbon
dioxide. This process occurs in the
absence of oxygen i.e. in anaerobic
conditions.
Whereas grapes attached to the plant
are involved in aerobic respiration
and no fermentation can be possible
under aerobic conditions.
Here fermentation is a chemical
change as it results in the formation
of new substances; alcohol and
carbon dioxide. 1½

20. Advantages of  alternating current
over direct current:
(a) The cost of generation of A.C is

less than the cost of generation of
D.C.

(b) A.C can easily convert into D.C using a
device called rectifier.

(c) A.C can be controlled without much
loss of  electric power than D.C
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(d) A.C can be transmitted to distant
places without much loss of electric
power than D.C. 3

21. Homologous organs: Those organs
which have the same basic structure but
different functions are called homo-
logous organs. There are many organs in
different group of animals which all
seem to be built from the same basic
design but are used for many different
purposes. For example, the forelimbs of
humans and wings of  birds. These two
organs are similar in origin but have
entirely different function. Wings help in
flight whereas forearm of  man do
different activities.

Human 
Bird

Analogous organs: Those organs
which have different basic structure
but have similar appearance and
perform similar functions are called
analogous organs. Their origins are not
common. For example, wings of  birds
and bat. The function of wings in both
organisms is same but their origin is
different. The wings of bats are
extension of skin between elongated
fingers but the wings of birds are a
feathery covering all along the arm.

Bat

Bird

22. Electronic configurations of the two
elements are:
Element K  L M
Nitrogen (7) 2 5
Phosphorus (15) 2 8 5 1
Both these elements have 5 electrons in
their respective valence shell and thus have
a tendency to gain 3 more electrons to
form negative ions by completing their
respective octet. Nitrogen is more
electronegative than phosphorus. On
moving down a group, the number of  shells
increases. Therefore, the valence electrons
move away from the nucleus and the
effective nuclear charge decreases. This
causes the decrease in the tendency to
attract electrons and hence electro-
negativity decreases. 2

23. (a) Green plants are the sources of
energy for all organisms. If  all green
plants disappear from the earth, all
the herbivore will die due to
starvation and so will the carnivores.
Since autotrophs are the only
organisms that can fix the
atmospheric carbon dioxide into
organic compounds, these organisms
occupies first trophic level in food
chain and serve as source of  food
and energy for all other organisms
of higher trophic levels
(heterotrophs/consumers).  Hence,
in absence of these plants, whole
functioning of whole ecosystem will
come to a halt due to lack of food
and energy source for consumers
(herbivores, carnivores and
omnivores) 1½

(b) Respiration is the process of
oxidation of food substances that
release carbon dioxide; it takes place
throughout the day. Photosynthesis is
the process of fixing the
atmospheric carbon dioxide into
organic compounds (carbohydrates)
with release of oxygen gas as by
product. Photosynthesis takes place
during the day in presence of
Sunlight only.
The CO2 released during respiration
is absorbed by plants for photo-
synthesis during day causing net
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release of  oxygen only. If  a plant is
releasing carbon dioxide and taking
in oxygen during the day, it means
that either rate of photosynthesis is
too slow to counter balance the
release of CO2 by respiration or
photosynthesis is not taking place at
all. 1½

OR
(a) Xylem is a water-conducting tissue in

plants. It transports water from the
roots to the different parts of the
plant. If the xylem of the plant is
removed, upward movement of
water will stop leading to wilting of
leaves and ultimately causes the
death of a plant. In the absence of
water, the plant will not be able to
prepare food and also perform
other essential activities. 1

(b) A - Epidermal cell
B - Subsidiary cell
C - Guard cell
D - Stomatal aperture 2

24. (a) The common base which absorbs
moisture and becomes sticky and is
also a by-product of chloralkali
process is sodium hydroxide
(NaOH).
When electricity is passed through an
aqueous solution of sodium chloride
(called brine), it decomposes to form
sodium hydroxide. The process is
called the chlor-alkali process
because of  the products formed:

chlor for chlorine and alkali for
sodium hydroxide. Following is the
chemical equation for the process
2NaCl(aq) + 2H2O(l) 

2NaOH(aq) + Cl2(g) + H2(g)
When NaOH is treated with HCl,
NaCl is formed.
NaOH + HCl  NaCl + H2O
It is a type of neutralization
reaction.

(b) Dissolution of acid into water is an
exothermic process, hence when we
dissolve an acid into water we prefer
that acid is added to water as it will
be less exothermic and production
of large heat and splashing of acid
will be ignored, as it can happen
when we add water to acid.

OR
2 g of ferrous sulphate crystals are
heated in a dry boiling tube.
(a) We observe that the green coloured

ferrous sulphate crystals on heating
changes to reddish brown ferric
oxide. Also it gives out a
characteristic smell of burning
sulphur.

(b) It is thermal decomposition of
ferrous sulphate.

(c) The chemical equation for the
reaction is
2FeSO4

  Fee2O3 + SO2 + SO3
(d) Products obtained are Ferric oxide,

Sulphur dioxide and sulphur trioxide.

25. Brain: Brain is the most important
coordinating centre in the body. It has
three major parts namely: fore-brain,
mid-brain and hind-brain.
Fore-brain: It is the most complex or
specialized part of the brain. It consists
of cerebrum.
Functions of Fore-brain:
(a) Thinking part of the brain.
(b) Control the voluntary actions.
(c) Store information (Memory).
(d) Receives sensory impulses from

SECTION - C
various parts of the body and
integrate it.

(e) Centre associated with hunger.
Mid-brain: Controls involuntary actions
such as change in pupil size and reflex
movements of head, neck and trunk.
Hind-brain: It has three parts:
(a) Cerebellum: Controls posture and

balance. Precision of voluntary
actions.  Example: picking pen.

(b) Medulla: Controls involuntary actions.
Example: blood pressure, salivation,
vomiting.
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(c) Pons: Involuntary actions, regulation of
respiration.

OR
(a) Plants respond to stimuli by growing in

a particular direction and because of
the directional growth it appears as if
the plant is moving. A growth
movement of a plant part in response
to an external stimulus in which the
direction of  the stimulus determines
the direction of response is called
Tropic movement or tropism. Tropic
movements can be towards the
stimulus or away from it. So, we can
say that If the growth of a plant part is
towards the stimulus, it is called
positive tropism and if the growth of
a plant part is away from the stimulus,
it is called negative tropism. 2

(b) Types of  Tropism: There are five
common stimuli in the environment:
light, gravity, chemicals, water and
touch which give us five types of
tropisms or we can say that the tropic
movements are of various types
depending on the nature of  stimulus.
Phototropism- The movement of a
plant part in response to light is called
phototropism. Here, the stimulus is
light. Shoots respond by bending
towards light, so it shows positive
phototropism while roots respond by
bending away from it, so the roots
show negative phototropism.
Geotropism- The movement of a
plant part in response to gravity is
called geotropism. Here, the stimulus
is gravity. Roots of  plants grow
downward towards gravity (positive
geotropism) whereas shoots grow
upward against gravity (negative
geotropism).
Hydrotropism- The movement of a
plant part in response to water is called
hydrotropism. Here, the stimulus is
water. Roots always grow towards
water, so roots are positively
hydrotropic.
Chemotropism- The movement of a
plant part in response to chemical
stimulus is called chemotropism.
Here, the stimulus is chemical. During
the process of fertilization in a flower,

the growth of pollen tube towards
ovules is positive chemotropism.
Thigmotropism- The movement of
a plant part in response to the touch of
an object is called thigmotropism.
Here, the stimulus is touch. The
climbing parts of a plant such as
tendrils always grow towards any
support which they happen to touch
and wind around that support. So,
tendrils of plants are positively
thigmotropic. 3

26. Physical Properties of  Metals and
Non-metals:
(a) Physical state: All metals are solids

except mercury which is a liquid. Non-
metals exist in all three states. H, O, N
are gases; bromine is a liquid; carbon,
sulphur and phosphorus are solids.

(b) Melting point and boiling points:
Most of the metals have high melting
and boiling points. The melting and
boiling points of non-metals are
comparatively low.

(c) Lustre: Metals in the pure state show
bright metallic luster. Nonmetals are
generally dull except iodine.

(d) Malleability: Metals are Malleable,
i.e., can be beaten to thin sheets or foils.
Non metals are not malleable.

(e) Ductility: Metals are ductile i.e., can
be drawn into wires. Non metals are
not ductile.

(f) Conductivity: Metals are good
conductors of  heat and electricity.
Nonmetals are bad conductors of
heat and electricity (except graphite). 5

OR
Uses of metals:
(a) Lead metal is used in making car

batteries.
(b) Zinc is used for galvanizing iron to

protect it from rusting.
(c) Iron, copper and aluminium are used

to make utensils.
(d) Copper and aluminium metals are

used to make electrical wires.
(e) Aluminium is used to make aluminium

foil for packaging materials.
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Uses of non-metals:
(a) Hydrogen is used in the hydrogenation

of  vegetable oils.
(b) Carbon is used to make electrodes of

electrolytic cells and dry cells.
(c) Nitrogen is used in the manufacture

of  ammonia, nitric acid and fertilizers.
(d) Sulphur is used for producing

sulphuric acid.
(e) Liquid hydrogen is used as rocket fuel. 5

27. (a) Cataract is the condition characterized
by the eye lens becoming cloudy,
resulting in blurry vision. The condi-
tion occurs due to the lens’ proteins
breaking down with age. Other
medical conditions like Diabetes,
Smoking, Family History, etc may also
accelerate cataract formation.
Treatment of  Cataract:
Cataract can be looked after in an early
stage by a suitable prescription for the
eyeglasses, use of sunglasses,
magnifying glass, etc.
The only treatment is a surgery which
is recommended if the cataract
creates problems for the patient.

(b) Ist Case: P = – 1.0 D
and we know that,

P = 1
f

Therefore, f = 1
P

f = 1
1.0

 = – 1 m

= – 1 × 100
= – 100 cm

This is a concave lens.
IInd Case: P = 2.0 D

P = 1
f

f = 1
P

f = 1
2.0

= 0.5 cm × 100
= 50 cm

This is a convex lens. 1

NOTE—
Focal length and power of  a concave
lens is always – ve.
Focal length and power of  a convex
lens is always +ve.

(c) To see closer object, ciliary muscles,
must decrease the focal length of
eye lens. However, the focal length
of the eye lens cannot be decreased
below a certain minimum limit. To
see an object comfortably and
distinctly, the distance of  object
should be at least 25 cm from the
eyes. Due to this, a normal eye is not
able to see clearly the objects placed
closer than 25 cm. 1

OR
Given:

Radius of  curvature, R = 2 m
Focal length, f = R/2

= 2/2 = 1
= +1m

(convex mirror)
Object distance, u = “ 3.5 m
We know that

1
f = 

1 1
v u


1
v

= 
1 1
f u


= 
1 1
1 3.5



= 
11

3.5


= 
4.5
3.5

v = 
3.5
4.5

 = 0.77m

Therefore image distance v = 0.77 m
Image will be formed at a distance of
0.77 m from the mirror.
Now, magnification (m)

= 
v
u



= 
0.77

3.5
 = 0.22 m
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Thus, we see that the magnification is
less than 1.
Therefore the image will be
diminished, virtual and erect. 5

28. (a) Iron filings arrange in a pattern
because a magnetic field exists around
a magnet and force is exerted by the
magnet within its magnetic field. 1

(b) The lines represent magnetic field
lines. 1

(c) The crowding of iron filings at the
end of the magnet indicates that the
strength of magnetic field is
maximum near the poles of the
magnet. 1

(d) Properties of magnetic field
lines:
 Magnetic field lines are closed

continuous curves.
 The tangent at any point on the

magnetic field lines gives the
direction of magnetic field at
that point.

 No two magnetic field lines can
intersect each other.

 They are crowded in a region of
strong magnetic field and are far
from each other in a region of
weak magnetic field. 2

29. (a) CH3COOH + NaHCO3
CH3COONa + H2O + CO2

When acetic acid (ethanoic acid)
reacts with Sodium bicarbonate it
forms Sodium acetate along with
formation of  water and carbon
dioxide. 2

(b) Hardness of water is due to the
presence of magnesium and calcium
ions.
When soap is added to hard water,
lather is not formed. Instead,
insoluble precipitates of calcium and
magnesium salts of fatty acids called
scum are produced. These
precipitates called scum are either
thrown out or stick to the surface of
the cloth. As a result, hard water
does not produce lather with soap.

The disadvantage of cleaning clothes
with soap is that due to the
formation of  scum, lot of  soap gets
wasted. This reduces its cleansing
action. 3

30. The excessive and indiscriminate use of
various types of natural resources is
spoiling our healthy environment day by
day. We can save our environment by
practicing three R’s:
Reduce, Recycle and Reuse. This is
explained below.
(a) Reduce: Reduce means that we use

less of the natural resources by
cutting down on those practices
which lead to their wastage. For
example, we can reduce the wastage
of electricity by switching off
unnecessary lights and fans. We can
reduce the wastage of water by
repairing the leaking taps. We can
reduce the use of LPG by making
use of solar cooker for cooking
food. We can reduce the use of
petrol by walking or cycling for
short distances.

(b) Recycling: Recycling means that
we should collect the used and
discarded items of paper, plastic,
glass and metals, and send them to
the respective industries for making
fresh paper, plastic, glass or metal
objects. In order to recycle materials,
we should first segregate (separate)
our domestic wastes properly so that
the materials which can be recycled
do not get dumped along with other
household wastes.

(c) Reuse means that, if possible, we
should use the same things again.
For example, the plastic jars in which
we buy various food items like jams
and pickles, etc., can be used later
on for storing things like salt, spices,
sugar, tea-leaves and pulses, etc. The
process of ‘reuse’ is better than that
of  ‘recycling’ because some energy
is used to recycle old objects but no
energy is required during reuse.
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