


 Hello!

Friends, CBSE has made significant changes in the exam pattern for the 
upcoming February 2020 Class 10 Boards. And so have we, in this year’s 
edition! New objective section is included based on the CBSE latest sample 
paper. Also revised and added are CBSE experts recommended questions 
in each sample paper.

This year, we have exclusively partnered with CBSE topper to provide latest 
CBSE Board paper solutions along with topper’s unique tips. Continuing 
from an exemplary success of last year, EduCart has also roped in CBSE 
expert veterans and best-in-class teachers pan India, to prepare a TOP Xth 
Class Sample Papers series.

Let’s start.
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2019 CBSE 
Topper Tips

Friends, on request of the EduCart team, followed below are some points I’ve prepared for 
you to keep in mind whilst attempting the Class 10 Board Exams:

Cross-check The Paper
Verify the question paper for any missing or unordered pages so that you don’t panic 
later on or attempt questions in the wrong order.

Use the first 15 minutes effectively
There is 33% internal choice this time in each section. You get good 15 minutes in the 
beginning to read the question paper. Use this time to mark the questions with choice, 
the one you are more confident in attempting, to avoid confusion and save time while 
writing the exam. 

Prioritise your Sections Order
Decide which Section would you want to attempt first and which Section at last. Always 
attempt the easy questions first. This way your confidence will grow and you will be 
mentally ready to take on the more challenging questions.

Mark the tough ones
Try to mark the questions you definitely don’t know the answer to, and remember to 
leave space to come back to answering them at the end.

Select your options wisely
In some of the objective questions, you will get multiple choices. Do not rush into 
choosing a particular choice. If unable to find the answer; use the rule of elimination to 
reach the most appropriate answer.

Write neat and clean
Write your answer in a clean and legible handwriting. Draw a line after each answer to 
indicate end of that answer and beginning of new answers. Start new sections from a 
new page. 

Answers Structure Has To Be Right
 ■ Underline value points for all answers.
 ■ Follow word counts to save on time.
 ■ Explain lengthy answers with examples and diagrams.
 ■ Always draw diagrams with pencil with a proper labeling in block letters.
 ■ Recheck for all logics and calculations in case of numerical.
 ■ Try to write most of the answers in bullet points and make the important points 

highlighted/underlined.

(xiii)



66   Science Class X

SAMPLE PAPER
CBSE - Class 10

SCIENCE
Time Allowed: 3 Hours Maximum Marks: 80

General Instructions:
i. The question paper comprises three sections – A, B and C. Attempt all the sections.
ii. All questions are compulsory.
iii. Internal choice is given in each section.
iv. All questions in Section A are one-mark questions comprising MCQ, VSA type and assertion-

reason type questions. They are to be answered in one word or in one sentence.
v. All questions in Section B are three-mark, short-answer type questions. These are to be

answered in about 50 - 60 words each.
vi. All questions in Section C are five-mark, long-answer type questions. These are to be answered

in about 80 - 90 words each.
vii. This question paper consists of  a total of  30 questions.

SECTION - A
1. What is DNA? 1
2. Molecular formula of  a hydrocarbon is C3H8. Draw its complete structure and write its name. 1
3. Answer question numbers 3(a)-3(d) on the basis of your understanding of the

following paragraph and the related studied concepts.
India is lucky to receive solar energy for greater part of  the year. It is estimated that during a
year, India receives the energy equivalent to more than 5,000 trillion kWh. Under clear
(cloudless) sky conditions, the daily
average varies from 4 to 7 kWh/m2.
The solar energy reaching unit area at
outer edge of  the earth’s atmosphere
exposed perpendicularly to the rays
of the Sun at an average distance
between the Sun and earth is known
as the solar constant. It is estimated to
be approximately 1.4 kJ per second
per square metre or 1.4 kW/m2.
Most of  the sun’s heat is absorbed in
the atmosphere. Only a very small
portion reaches the earth and it is this
energy that can be harnessed for
energy purposes. A black surface

1

Sun rays being 

reflected

Glass sheet

Mirror

Fig. A Solar Cooker
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absorbs more heat than a white surface. This property is used in Solar cookers, Solar water
heaters and Solar cells.
3(a) What type of  reaction occurs inside the sun that produces solar energy? 1
3(b) Why is the solar cooker box covered with a glass sheet? 1
3(c) What kind of mirror, concave, convex or plane, would be best suited for use in a solar

cooker? Why? 1
3(d) Name the semi-conductor material which is usually used for making solar cells. 1

4. Question numbers 4(a)-4(d) are based on table given below. Study this table and
answer the questions that follow.
Plaque is a deposit which collects around teeth. Following table shows the pH value of  the
plaque surrounding the teeth of  a girl over a period of  4 hrs.

Time/h pH

0.0 7.0
01.0 7.0
02.0 7.1
03.0 7.2
04.0 4.1

4(a) Which of the following is not the constituent of plaque?
(i) Acid (ii) Saliva
(iii) Bacteria (iv) Base 1

4(b) State the time during the day, when the condition is most favorable for tooth decay as
 per the information given above
(i) 1 hr (ii) 2 hr
(iii) 4 hr (iv) 3 hr 1

4(c) What substance is mixed with food in the mouth during chewing by the teeth? 1
4(d) How can the formation of  plaque be prevented? 1

5. Three beakers labelled as A, B and C each containing 25 ml of water were taken. A small
amount of NaOH, anhydrous CuSO4 and NaCl were added to the beakers A, B and C
respectively. It was observed that there was an increase in the temperature of  the solutions
contained in beakers A and B, whereas in case of  beaker C, the temperature of  the solution
falls. Which one of  the following statement(s) is (are) correct: 1
(a) In beakers A and B, exothermic process has occurred
(b) In beakers A and B, endothermic process has occurred
(c) In beaker C exothermic process has occurred
(d) In beaker C endothermic process has occurred

(i) (a) only (ii) (b) only
(iii) (a) and (d) (iv) (b) and (c)

6. A light ray enters from medium A to medium B as shown in the figure. The refractive index
of medium B relative to A will be: 1

Medium A

Medium B
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(i) Greater than unity     (ii) Less than unity     
(iii) Equal to unity         (iv) Zero

7. Where would you locate the element with electronic configuration 2, 8 in the modern periodic
table? 1

(i) Group 8 (ii) Group 2
(iii) Group 18 (iv) Group 10

OR
An element which is an essential constituent of all organic compounds belongs to: 1

(i) Group 1 (ii) Group 14
(iii) Group 15 (iv) Group 16

8. Aluminium is used for making cooking utensils. Which of  the following properties of
aluminium are responsible for the same: 1
(a) Good thermal conductivity
(b) Good electrical conductivity
(c) Ductility
(d) High melting point

(i) (a) and (b) (ii) (a) and (c)
(iii) (b) and (c) (iv) (a) and (d)

9. Which of the following statement is incorrect: 1
(i) For every hormone there is a gene
(ii) For every protein there is a gene
(iii) For production of  every enzyme there is a gene
(iv) For every molecule of  fat there is a gene

OR
Exchange of genetic material takes place in:

(i) Vegetative reproduction (ii) Asexual reproduction
(iii) Sexual reproduction (iv) Budding

10. Identify the circuit in which the electrical components have been properly connected. 1

(i) V

–

+

A
+        –

R (ii) A
R

V

+

–

–

+

(iii) R

+

–

–

+

VA (iv) A
R

V

+

–

+

–

11. Commercial electric motors do not use: 1
(i) An electromagnet to rotate the armature
(ii) Effectively large number of turns of conducting wire in the current carrying coil
(iii) A permanent magnet to rotate the armature
(iv) A soft iron core on which the coil is wound
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12. The focal length of the eye lens increases when eye muscles: 1
(i) are relaxed and lens becomes thinner
(ii) contract and lens becomes thicker
(iii) are relaxed and lens becomes thicker
(iv) contract and lens becomes thinner

OR

Water in deep sea is bluish in colour due to: 1
(i) Absorption of light by the sea. (ii) Reflection of sky in water
(ii) Scattering of light (iv) Presence of plants in the sea.

For question numbers 13 and 14, two statements are given- one labeled Assertion (A) and
the other labeled Reason (R). Select the correct answer to these questions from the codes
(i), (ii), (iii) and (iv) as given below:

(i) Both A and R are true and R is correct explanation of the assertion.
(ii) Both A and R are true but R is not the correct explanation of the assertion.
(iii) A is true but R is false.
(iv) A is false but R is true.

13. Assertion A : Red colour is used in danger signals.
Reason R : The scattering of red is more as its wavelength is more. 1

14. Assertion A : Carbonic acid is weak acid

Reason R : It ionises completely in acqeous solution. 1

SECTION - B

15. Write the chemical equation of  the reaction with an example in which the following changes
has taken place:
(a) Change in colour
(b) Change in temperature
(c) Formation of  precipitate 3

OR
Write an equation each for decomposition reaction(s) where energy is supplied in the form of
heat, light or electricity. 3

16. Write the name given to the vertical columns and horizontal rows in the Modern Periodic
Table. How does the metallic character of  elements vary on moving down a vertical column?
How does the sizeof atomic radius vary on moving left to right in a horizontal row? 3

17. Answer the following:
(a) What are autotrophs? Give one example of  autotrophs.
(b) What are the conditions necessary for autotrophic nutrition? 3

OR
Why is diffusion insufficient to meet the oxygen requirements of multi-cellular organisms like
humans? 3
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18. The picture given below depicts the process of asexual reproduction in Plasmodium:

(a) Name the process depicted above and define it.
(b) What is meant by asexual reproduction? 3

19. The power of  lens is +2.0 D.
(a) Find the focal length of  lens in meters.
(b) Name the kind of  lens. Explain with the help of  figure whether this lens would converge

or diverge a beam of light. 3
OR

“A convex lens of  focal length 20 cm can produce a magnified virtual as well as real image.”
Is this a correct statement? If yes, where shall the object be placed in each case for obtaining
these images? 3

20. State reasons for the following:
(a) Non-metals cannot displace hydrogen from the acids
(b) Hydrogen is not a metal, yet it is placed in the activity series of metals
(c) Aluminium is more reactive than iron, yet its corrosion is less than that of iron 3

21.  Discuss the limitations of  extracting energy from:
(a) Wind
(b) Water waves
(c) Sea/Ocean tides 3

22. Answer the following questions:
(a) Why does a current carrying conductor, experiences a force when it is placed in a

magnetic field?
(b) A circuit has a line of  5 A. How many lamps of  rating 40W; 220V can simultaneously

glow on this line safely? 3
23. Suggest suitable mechanism(s) or plan for waste management in fertilizer industries. 3
24. A man with blood group ‘A’ marries a woman with blood group ‘O’ and their daughter has

blood group ‘O’. Is this information enough to tell you which of  the traits - blood group ‘A’ or
‘O’ is dominant? What criteria would you use to assess it? 3

SECTION - C

25. Describe the following chemical properties of carbon compounds briefly and give one
chemical reaction for each:
(a) Combustion (b) Addition (c) Substitution
(d) Esterification (e) Oxidation 5
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26. (a) Draw a neat diagram of human brain and label on it the following parts:
(i) Mid Brain (ii) Pituitary gland
(iii) Cerebellum (iv) Cerebrum

(b) Which is the main thinking part of the brain? 5
27. Answer the following questions:

(a) What is the role of seminal vesicles and the prostate gland?
(b) What are the three categories of  contraception methods? Write briefly about each. 5

OR
What are the changes seen in girls at the time of puberty? Why does menstruation occur? 5

28. Answer the following questions:
(a) Differentiate between roasting and calcination.
(b) Which of these two is used for sulphide ores and why?
(c) Write a chemical equation to illustrate the use of  aluminium for joining cracked railway lines. 5

OR
You are given a hammer, a battery, a bulb, wires and a switch.
(a) How would you use them to distinguish between samples of metals and non-metals?
(b) Assess the usefulness of  these tests in distinguishing between metals and non-metals.

29. What is Tyndall effect? What are its causes? Name two phenomena observed in daily life
which are based on Tyndall effect. 5

OR
How does normal eye achieve accommodation? The given diagram shows the path of  a ray of
light through an equilateral prism. Answer the following questions:

A

B C

P S

1

2

3

4
5 6Q R

(a) Which is the refracted ray?
(b) Which is the emergent ray?
(c) What name is given to angle 1?
(d) What name is given to angle 3?
(e) What name is given to angle 5?
(f) What is the relation between angles 1, 2, 3 and 4?

30. State Ohm’s law. How can this be verified experimentally? Does Ohm’s law hold good under
all conditions? Comment. 5
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SOLUTION
CBSE - Class 10

SECTION - A

1

1. DNA is the genetic material found in the
chromosomes of the nucleus of the cell
and that carries information for the
inheritance of features from the parents
to the off-springs (next generation). 1

2. Molecular formula is C3H8
It is an Alkane and its name will be
Propane. ½
Complete structure is:

H

H
|
C
|
H

H
|
C
|
H

H
|
C
|
H

H ½

3. (a) Nuclear fusion 1

3. (b) Solar cooker is covered with a glass
sheet so as to trap the heat rays in
the interior of  the box of  the cooker. 1

3. (c) Concave and plane mirrors are used
for making solar cooker because
concave mirror converges a large
amount of  sun’s rays at a point that
is required for high heating and
plane mirror reflects the rays of
light in the form of  a strong beam
of sunlight on the top of the box
that is required for moderate heating. 1

3. (d) Silicon 1

4. (a) (iv) Base
Explanation: As the three
constituents of plaque other
than  food are acid, saliva and
bacteria. 1

(b) (iii) 4 hr.
Explanation: Time 4.0, lowest
pH indicate the highest  amount
of acid produced by the bacteria. 1

(c) Saliva 1
(d) It can be prevented by brushing the

teeth regularly with a basic
toothpaste, as it neutralises the acids. 1

5. (iii) (a) and (d) 1
Explanation:  For an exothermic
reaction, heat releases during reaction
so temperature increases whereas
endothermic reactions proceed with
absorption of heat which decrease the
temperature of reaction.

6. (i) Greater than unity 1
Explanation: Since ray of light
bends towards the normal, when it
goes from medium A to medium B,
therefore, medium A is rarer and
medium B is denser medium. Speed
of light in rarer medium is greater than
the speed of light in denser medium.
So refractive index of medium B
with respect to medium A is greater
than unity.

7. (iii) Group 18 1
Explanation:  Element with
electronic configuration 2, 8 will
have an atomic number 10.
Thus, this element has completely
filled sub shells and hence, it belongs
to group 18 which is also known as
noble gas group. Hence, we will
place this element on the extreme
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right side below the helium atom.
This element is neon.

OR
(ii) Group 14 1

Explanation:  Carbon is an essential
element for all organic compounds
and it belongs to group 14.

8. (iv) (a) and (d) 1
Explanation:  Some of the most
common properties of Aluminium
are good thermal conductivity,
malleability, light weight and high
melting point which make it useful
for making cooking utensils.

9. (iv) For every molecule of  fat there is a
gene. 1
Explanation:  Fat biosynthesis
occurs through metabolic reaction
and fat molecules are not related to
genes. On the other hand genes
contain information for making
proteins in a cell. The protein
synthesized may be enzymes that
catalyze biochemical reactions. The
enzyme also controls the process of
making hormones. This explains why
a, b and c are correct. 

OR
(iii) Sexual reproduction 1

Explanation: Exchange of genetic
material takes place in sexual
reproduction as genes of two parents
are involved. In asexual
reproduction, no exchange of genetic
material takes place as a single parent
is involved. Budding and vegetative
reproduction are types of asexual
reproduction. So there is no
exchange of genetic material.

10. (ii)

A
R

V

+

–

–

+

1

Explanation: Essential conditions
necessary when electrical
components are connected are:
� Voltmeter should be connected in

parallel
� Ammeter is always connected in

series

� Positive terminals of  voltmeter
and ammeter should be connected
to positive terminal of  the cell and
their negative terminals should be
joined to the negative terminal of
the cell

Thus, the above conditions are
satisfied in case (ii).

11. (iii) A permanent magnet to rotate the

armature. 1
Explanation: An electric motor is a
device that converts electric energy
into mechanical energy. An electric
motor has an electromagnet
instead of  permanent magnet (as
permanent magnet does not produce
strong magnetic field). Large number
of turns of the conducting wire in
the current-carrying coil to produce
stronger magnetic field. It also has a
soft iron core on which the coil is
wound also known as armature.
Thus, commercial electric motors do
not use permanent magnet to rotate
the armature because permanent
magnets are weak and do not
produce strong magnetic field in the
region

12. (i) are relaxed and lens becomes thinner. 1
Explanation: The focal length of
thin lens is greater than the focal
length of  thick glass.

OR
(iii)  Scattering of light 1

Explanation: The fine particles in
water scatter mainly blue light having
shortest wavelength.

13. (iii) A is true but R is false. 1
Explanation: Red is used in danger
signals as its scattering is less because of
its large wavelength.
So, A is true but R is false.

14. (iii) A is true but R is false. 1
Explanation: Carbonic acid does not
completely ionizes in water.
So, A is true but R is false.
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15. Chemical Reactions with the
following changes:
(a) Change in colour: Lead nitrate and

potassium iodide solutions are
colourless but on mixing the two, the
precipitate of  lead iodide formed is
yellow in colour

3 2
Lead Nitrate

Pb(NO )  + 
Potassium iodide

2 KI ���

2
Lead Iodide

PbI  + 3
Potassium Nitrate

2KNO 1

(b) Change in temperature: When
zinc pieces react with sulphuric acid
in a beaker or a flask, it is found to
be warm. In this chemical reaction
heat is evolved which is accom-
panied by rise in temperature

Zinc
Zn  + 2 4

Sulphuric acid
H SO ���

4
Zinc Sulphate
ZnSO + 2

Hydrogen gas
H + Heat 1

(c) Formation of  precipitate: When
silver nitrate solution is mixed with
sodium chloride solution, a white
precipitate of silver chloride is
obtained

3
Silver nitrate
AgNO +

Sodium chloride
NaCl ���

3
Silver chloride Sodium nitrate

(ppt.)

AgCl NaNO� 1

OR

Decomposition reaction where energy
is supplied in the form of  heat:
Thermal decomposition of  lead nitrate

3 2
Lead nitrate

(White)

2Pb(NO ) Heat����
Lead oxide
(Yellow)

2PbO  +

2
Nitrogen dioxide
(Brown fumes)

4NO + O2 1

Decomposition reaction where energy
is supplied in the form of  electricity:
Electrolytic decomposition of molten
sodium chloride

Sodium chloride
2NaCl Electric current�������

Sodium metal
2Na + Cl2 1

Decomposition reaction where energy
is supplied in the form of  light:
Photo - Decomposition reaction of Silver
chloride

Silver chloride
(White)

2AgCl Sunlight�����
Silver
(Grey )

2Ag  + Cl2 1

16. In the Modern Periodic Table, there are
18 vertical columns known as ‘Groups’
and 7 horizontal rows known as
‘Periods’. 1
The metallic character increases as we
move down the group. This is because the
electrostatic attraction between the nucleus
and the outer-most electron decreases due
to increase in the distance between them as
a new shell is added on moving down the
group. So the valence  electron can be easily
lost by the element. 1
The size of atomic radius decreases on
moving left to right in a horizontal row.
When we move across a period, the
number of electrons in the same shell
increases leading to greater electrostatic
attraction between the nucleus and the
outer-most electron. This increased
attraction pulls the outer-most electron
closer to the nucleus, thereby decreasing
the atomic size. 1

17. (a) Autotrophs: Those organisms which
can make their own food from the
inorganic substances present in the
environment (carbon dioxide, water)
are called autotrophs. ½
Example of autotrophs: All green
plants. ½

(b) Conditions necessary for
autotrophic nutrition are:
• Sun light
• Water
• Chlorophyll
• Carbon Dioxide (Air) 2

OR

SECTION - B
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Diffusion is insufficient to meet the
oxygen requirements of multi-
cellular organisms like humans
because the volume of human body is so
big that oxygen cannot diffuse into all
internal cells so quickly. Since diffusion is
a very slow process, it will take very long
time to make oxygen available to all body
cells. So to overcome this, multi-cellular
organisms have specialized cells and
tissues for performing various necessary
functions of the body such as
respiratory pigments present in blood
take up the oxygen from the air in the
lungs and carry it to all body cells. This
helps the animals like humans to meet
the sufficient oxygen requirement. 3

18. (a) The process depicted in the given
diagram is of Multiple Fission. 1
Multiple fission can be defined as an
asexual method of reproduction in
organisms in which the parent
organism splits to form many new
organisms at the same time. 1

(b) Asexual reproduction: The
production of a new organism from
a single parent without the
involvement of sex cells or gametes
is called asexual reproduction.
Example: Binary fission in Hydra. 1

19. The power of  lens is +2.0 D.
(a) We know that,

Power = 
1
f

So focal length of lens,

f  = 1
P

 = 1
2

 = 0.5 m = 50 cm 1

(b) Since the power is positive, so the
lens is convex lens. 1
Convex lenses converge light rays
(bring them together). 1

M

N

OC
1

2F
1 F

1
2F

2

C
2

F
2

Light rays 

converging 

at a point

In
c
id

e
n

t

L
ig

h
t
 R

a
y
s

OR
Yes, the given statement is correct. The
convex lens of focal length 20 cm can
produce a magnified, virtual as well as
real image. 1
A convex lens of focal length 20 cm will
produce a magnified virtual image if
object is placed at a distance less than 20
cm from the lens. 1
A convex lens of focal length 20 cm will
produce a magnified real image if object
is placed at a distance greater than 20
cm and less than 40 cm from the lens. 1

20. (a) Non-metals cannot displace
hydrogen from the acids because
in order to displace hydrogen from
acids, electrons must be supplied to
the H+ ions of  the acids. Since a
non-metal does not lose electrons
readily being an electron acceptor,
therefore they do not displace
hydrogen from acids.  1

(b) Hydrogen is not a metal, yet it is
placed in the activity series of
metals because like metals,
hydrogen can lose electrons to form
positive ions (H+). 1

(c) Aluminium is more reactive than
iron, yet its corrosion is less than
that of iron because Aluminium
reacts with oxygen in the air to form a
layer of oxide which protects the
aluminium from further oxidation.
On the other hand the oxides of iron
(rust) tend to fall away, exposing the
un-reacted iron to further oxidation. 1

21. (a) Limitations of extracting energy
from the wind: A windmill requires
wind of speed more than 15 km/h
to generate electricity from wind
energy. Wind flowing with a
sufficient speed is not available
everywhere and all the time. Thus
wind is not a dependable source of
energy. 1

(b) Limitations of extracting energy
from waves: Very strong ocean
waves are required in order to
extract energy from waves. Wave
energy would be commercially viable
only at places where the waves are
strong. These are not available all the
time. 1
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(c) Limitations of extracting energy
from tides: Very high tides are required
in order to extract energy from the
tides. There are very few sites suitable
for harnessing tidal energy. The rise
and fall of water during tides is not
very large. So, large scale genera-
tion of electricity is not possible. 1

22. (a) When a current-carrying
conductor is placed in a magnetic
field, the wire experiences a force
due to the interaction between the
external magnetic field and the
magnetic field produced by the
moving charges in the wire.
The current carrying conductor
generates it own magnetic field around
it. This interacts with the external
magnetic field. When two magnetic
fields interact there will be attraction
and repulsion between them based on
the direction of the external magnetic
field and the direction of the current in
the conductor. That is why the
conductor experiences a force. 1

(b) We know that,

I = P
V

=
40 W
220 V

= 2
11

= 0.182 A 1

0.182 A or 
2
11

 A is required by one

lamp.
Current rating i.e.

maximum current = 5 A
No. of  lamps

= 
current rating

current through one lamp

= 
5

0.18
 = 27 lamps 1

23. Fertilizer industries produce mainly two
types of  wastes: Gaseous and Effluents.
Additionally they may release heat and
fuel waste of coal which is being used as
a source of  energy. 

1. Gaseous wastes: They are passed
through wet scrubbers to dissolve
the pollutant gases. Also polluting
gases can be reduced by the use of
catalytic converters which are fitted
in chimneys in the industries. 1 ½

2. Effluents: Another second major
waste in industries is the effluents
obtained from industries. The
effluents can be treated by various
steps such as sedimentation, filtration
and chlorination etc. After adopting
these measures, the clean water can
then be transferred to rivers as it will
provide no harm to water bodies now.
The sludge remained after the
processes can be used as manure after
decomposition.  1 ½

24. The given information is not enough to
decide which blood group is dominant. 1
But universally, blood group A is
dominant whereas blood group O is
recessive. Here, father’s Blood group has
genotype AA or genotype AO, where as
that of  mother can be OA or OO.
For daughter to be born with blood
group O, she must receive O type gene
one each from father and mother. For
this father blood group must have
genotype AO and mother’s blood group
must have genotype OO. 2

SECTION - C
25. Chemical properties of carbon

compounds:
(a) Combustion: The process of

burning carbon and its compounds
in excess of oxygen for the release
of  heat and light (energy) is known
as combustion.
C + O2���� CO2 + Heat + Light
C3H8 + 5O2���� 3CO2 + 4H2O

+ Heat + Light 1
(b) Addition: During addition reaction an

unsaturated hydrocarbon adds

hydrogen to the reaction in the
presence of  catalysts. Catalysts such as
palladium or nickel increase the speed
of reaction without being used up in
that reaction to give saturated
hydrocarbons.

R

R
C C

R

R
2H

Nickel����

 R

H
|
C
|
R

H
|
C
|
R

R
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Pituitary gland

Cerebellum

Mid-brain

Cerebrum

This reaction is extensively used in
the hydrogenation of vegetable oils
containing long unsaturated carbon
chains using a nickel catalyst. 1

(c) Substitution: A reaction in which one
functional group or atom is replaced
by another functional group or atom is
called substitution reaction.
In the presence of sunlight addition
of chlorine to hydrocarbons is a fast
reaction that results in replacement
of the hydrogen atoms one by one.
This is an example of substitution
reaction because chlorine replaces
the hydrogen attached to the carbon
atom in the hydrocarbon.

CH4 + Cl2
Sunlight�����

3
Chloromethane

CH Cl + HCl

H
|
C
|
H

Methane

H
|
C
|
H

Chloromethane

H HH Cl

When all the hydrogen atom
are replaced by  chlorine atom�����������

Cl
|
C
|
Cl

Perchloromethane

Cl Cl 1

(d) Esterification: The reaction between
an Acid and an Alcohol to produce
ester as the product is called
Esterification reaction. During this
reaction a molecule of water is
eliminated.

CH3COOH + C2H5OH 2 4Conc. H SO������
CH3COOC2H5 + H2O

In the above reaction, Ethanoic acid
reacts with Ethyl alcohol to form an
ester Ethyl Acetate and water molecule. 1

(e) Oxidation: Carbon and its
compounds get easily oxidized when
subjected to combustion. The
following equation shows the conver-
sion of alcohols to carboxylic acid.

3 2
Ethanol

CH —CH OH �
�

����������4

2 2 7  

Alkaline KMnO    Heat
or Acidified K Cr O Heat

3
Acetic acid

CH COOH

Alkaline potassium permanganate or
acidified potassium dichromate are
oxidising alcohols to acids, that is,
adding oxygen to the starting material.
Hence they are known as
oxidising agents. 1

26. (a) Diagram of human brain

Diagram - 2
Labeling - 2

(b) The main thinking part of the
brain is the Fore brain which control
the voluntary actions, store
information (memory), receives
sensory impulses from various parts
of the body and integrates it. 1

27. (a) The role of seminal vesicles and
the prostate glands: Seminal vesicles
and prostate gland are part of male
reproductive system. They add their
secretions to the vas deferens which
carries sperms from the testes so that
sperms stay in a fluid medium. The
secretions of seminal vesicles and
prostate gland provide nutrition to the
sperms and also make their further
transport easier. 2

(b) The contraceptive methods can
be broadly divided into the
following types:
� Natural method: In this

method, the sexual act is avoided
from day 10th to 17th of the
menstrual cycle because during
this period ovulation is expected
and the chances of fertilization
are very high. 1

� Barrier method: Physical barrier
method prevents the entry of
sperm into the uterus. Barriers are
available for both males and
females. Condoms on the penis or
similar coverings worn in the
vagina can serve this purpose. 1

� Oral contraceptives: In this
method, the hormonal pills are
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taken which prevent the entry of
sperm into the uterus. However,
since these pills change the
hormonal balances, they can
cause side effects too. 1

OR

Changes seen in girls at the time of

puberty:

� Increase in breast size and darkening
of skin of the nipples present at the
tips of  the breasts.

� Growth of  hair in armpits and in
the genital area.

� Appearance of thinner hair in other
areas of  skin like face, hands and legs.

� Beginning of menstrual cycle.
� More secretion of oil from the skin

which results in the appearance of
pimples.

� The hips broaden as extra fat is
deposited in various parts of the body
like hips and thighs. 3

Menstruation: Menstruation occurs in
human females in each ovulation cycle
when the egg released from the ovary is
not fertilized and is transferred to the
fallopian tube. At that time, the uterus
prepares itself to receive embryo and the
lining of uterus thickens and is supplied
with blood to nourish the embryo. If  the
egg does not get fertilized, then the lining
of the uterus is shed in fragments along
with unfertilized egg and gets released in
the form of  blood and mucous from the
vagina called menstruation. 2

28. (a) Difference between Roasting and

Calcination:  Roasting is the process
of heating the ore strongly in the
presence of excess of air whereas
calcinations is the process of heating
the ore strongly in the absence of  air.
In roasting, sulphur dioxide is released
while in calcination carbon dioxide is
released. 2

(b) Roasting is mostly done for sulphide
ores because it is easier to obtain the
metal from its oxide than from its
sulphide. 1

(c) The reaction of iron (III) oxide
(Fe2O3) with aluminium is used to join

cracked railway tracks. The reaction is
highly exothermic and is called
thermite reaction. Iron is obtained in
the molten state which fills the cracks.
Fe2O3 + 2Al �� 2Fe + Al2O3 + Heat 2

OR

Given: a hammer, a battery, a bulb, wires
and a switch.
(a) Using a hammer: If the sample

breaks, this means it is brittle and
hence it is a non metal. On the other
hand if  the sample flattens to form a
sheet, this means that the sample is
malleable and hence is a metal. 2

One can also use battery, wires, bulb
and switch to make a circuit and use
the given material to complete the
circuit one by one, if the electric
current flows and the bulb glows
then it is metal and if not then it is
non-metal. 2

(b) Though these tests give us rough idea
in distinguishing between metals and
non-metals but they are not reliable
because there are exceptions both in
metals as well as non-metals. For
example Sodium (Na) metal is brittle
and graphite can show conductivity. 1

29. Tyndall effect: The phenomena of
scattering of light by dust, smoke and
water droplets suspended in air is known
as Tyndall effect. 1

Cause of  Tyndall effect:  The earth’s
atmosphere is a heterogeneous mixture of
minute particles. These particles include
smoke, tiny water droplets, suspended
particles of  dust and molecules of  air.
When a beam of light strikes such fine
particles, the path of the beam becomes
visible. The light reaches us, after getting
diffused and reflected by these particles.
The phenomenon of scattering of light by
the colloidal particles gives rise to
Tyndall effect. 2

Some applications of Tyndall effect

are:

(a) When a fine beam of sunlight enters
a smoke filled room through a small
hole, the smoke particles become
visible due to the scattering of light 1
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(b) When sunlight passes through a
canopy of a dense forest, the tiny
water droplets in the mist scatter
light and become visible. 1

OR

Accomodation of eye: In order to
focus far-off objects, the ciliary
muscles relax, and in doing so,
increase the curvature and focal
length of  the crystalline lens. Thus,
the image of far-off object is clearly
focussed on the retina, which is at
the principal focus of  crystalline lens.
Conversely, to focus near objects, the
ciliary muscles contract and in doing
so, decrease the curvature and
hence, focal length of  crystalline lens.
Thus, the images of objects, nearer
to the eye are clearly focussed on the
retina, which is between F and 2F of
crystalline lens. 2

(i) QR is the refracted ray. ½
(ii) RS is the emergent ray. ½
(iii) Angle 1 is called angle of

incidence. ½
(iv) Angle 3 is called angle of

deviation. ½
(v) Angle 5 is the angle of

refraction on face AB. ½
(vi) Angle 2 + Angle 3

= Angle 1+ Angle 4 . ½
30. Ohm’s law: This law states that “the

current flowing through a conductor is
directly proportional to the potential
difference across the ends of the
conductor, provided the temperature and
other physical conditions of the
conductor remain the same”.  1

Experiment to verify Ohm’s law 
Procedure: 1

Battery

Rheostat

K

A

R

P Q

V
+ –

–

+

(a) Connect the various components as
shown in the figure.

(b) Close the key, so that current begins
to flow in the circuit. 

(c) Note down the potential difference
(V) across the conductor PQ of
resistance R shown by the voltmeter
and the corresponding current (I)
shown by the ammeter. 

(d) Now move the knob of rheostat so
that the current in the circuit increases.

(e) Again note down the potential
difference (V) across the conductor
PQ of resistance R in the voltmeter
and current in the circuit shown by
ammeter. 

(f) Repeat the experiment five times by
increasing the current in the circuit by
moving the knob of the rheostat
in steps. 1

Plot a graph between V and I by taking
V along X-axis and I along Y-axis. We get

a straight line passing through origin. 1

Y

X
O Volt (V)

C
u

r
r
e

n
t

(
)I

Conclusion: From the graph between V
and I, we conclude that I � V, which is
Ohm’s law. Hence Ohm’s law is verified
experimentally. 

Ohm’s law does not hold under all

conditions:

� Ohm’s law does not hold for non-
ohmic material such as electrolyte

� Ohm’s law holds good only if  the
temperature and other physical
conditions of the conductor remains
the same 1


