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Note :
(i)

All questions are compulsory.

(ii)

All questions carry equal marks.

(iii)

Draw neat and labelled diagrams wherever necessary.
SECTION - A

Q.1. (A) Answer the following sub-questions :
(1)

5

Find the odd man out :
(i) Armature coil, Brushes, Commutator, Direct current.
(ii) Hydrogen, Helium, Neon, Argon.

(2)

State whether the following statement is true or false :
(i) Almost all urban areas show low levels of air pollution.
(ii) Newlands arranged elements based on their atomic number.

(3)

Fill in the blank :
..................... harm the respiratory system of fish.

Q.1. (B) Rewrite the following statements by selecting the correct
options :
(1)

5

1 kilowatt hr = ..................... .
(a) 4.6 × 106 joule

(b)

3.6 × 106 joule

(c) 30.6 × 106 joule

(d)

3.6 × 105 joule

2 / MT - w
(2)

SET - A

The stars are ..................... sources of light as they are very far
away.

(3)

(a) point

(b)

infinite

(c) important

(d)

primary

A ray of light parallel to principal axis after reflection from concave
mirror passes through ..................... .

(4)

(5)

(a) centre of curvature

(b)

focus

(c) pole

(d)

optical centre

The number of groups in the modern periodic table are ......................
(a) 8

(b)

18

(c) 7

(d)

32

(b)

H2SO4 solution in water

..................... has pH 7.
(a) Pure water

(c) Na2CO3 solution in water (d)

HCl solution in water

Q.2. Attempt any FIVE of the following :
(1)

Distinguish between : Convex mirror and Concave mirror.

(2)

Draw a ray diagram for object position beyond 2F 1 for a convex
lens.

(3)

The sky appears dark instead of blue to a person located in space.
Why?

(4)

Wires carrying electricity should not be touched bare footed. Give
scientific reasons.

(5)

The family of noble gases is called as zero group. Why?

(6)

Explain following chemical reaction with the help of balanced
equation : Iron reacts with dilute hydrochloric acid.

10
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Q.3. Attempt any FIVE of the subquestions :
(1)

Write short note on Acid rain.

(2)

State Ohm’s law and Solve : Find the resistance of a conductor if

15

0.24 A current is passing through it and a potential difference of
24 V is applied across it.
(3)

What is meant by power of accommodation of eye ?

(4)

Given below is a diagram showing a defect of human eye.

Study it and answer the following questions :
(a) Name the defect shown in figure.
(b) Give two possible reasons for this defect of eye in human being.
(c) Name the type of lens used to correct the eye defect.
(5)

Explain the pH scale.

(6)

Explain Dobereiner’s law of triads giving example.

Q.4.

Attempt any ONE of the following :

(1)

Give the construction and working of D.C. generator or Dynamo.

(2)

State the properties of acids.

5

SECTION - B
Q.5. (A) Answer the following sub-questions :
(1)

State whether the following statement is true or false :
(i) Carbohydrates are the body building nutrients.
(ii) Afferent nerves carry impulses from the brain to the sensory
organs.

(2)

Define : Hydrocarbons.

5
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(3)

Name a common ore of aluminium.

(4)

Write the correlated terms :

SET - A

Alkane : CnH2n + 2 :: Alkynes : ................. .
Q.5. (B) Rewrite the following statements by selecting the correct
options :
(1)

5

The rate of respiration in plants is .................. as compared to
that in animals.

(2)

(3)

(a) faster

(b)

very slow

(c) equal

(d)

very fast

Fermentation is a type of .................. .
(a) aerobic respiration

(b)

anaerobic respiration

(c) endothermic reaction

(d)

none of these

The process of release of energy from the nutrients is called
................

(4)

(a) respiration

(b)

photosynthesis

(c) nutrition

(d)

absorption

Before setting up the experiment to show that seeds releases CO2
during respiration, the seeds should be ............... .

(5)

(a) dried completely

(b)

boiled to make them soft

(c) soaked in vinegar

(d)

kept moist till they germinate

The formula of ethanoic acid is ............... .
(a) HCOOH

(b)

CH 3COOH

(c) C2H5COOH

(d)

C3H7COOH

5 / MT - w

SET - A

Q.6. Attempt any FIVE of the following :
(1)

10

Write balanced chemical reaction : Magnesium reacts with hot
water.

(2)

What are the advantages of sexual reproduction over asexual
reproduction ?

(3)

Write a note on : Connecting links.

(4)

State two functions of MPCB for prevention of water pollution.

(5)

Elements like gold, silver are used to make jewellery. Give Scientic
reason.

(6)

Draw structure of benzene along with molecular formula.

Q.7. Attempt any FIVE of the following :

15

(1)

State work of WBCSD.

(2)

What is tropic movement ? Describe the different types of tropic
movements.

(3)

Write short note on homologous series.

(4)

How are fats digested in the human body ?

(5)

Explain the properties of ionic compounds.

(6)

Describe multiple fission with diagram.

Q.8.

Attempt any ONE of the following :

5

(1)

Describe the structure of the heart.

(2)

With the help of a diagram (Punnett square) show a Mendelian
experiment where tall pea plant bearing red flowers is crossed
with a short pea plant bearing white flowers. Write both the
phenotypic and genotypic ratio for F2 generation.

Best Of Luck
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SECTION - A
Q.1. (A) Answer the following sub-questions :
(1) (i) Direct current. The remaining are parts of a generator or motor.
(ii) Hydrogen. The rest are noble gases.
(2) (i) False. Almost all urban areas show high levels of air pollution.
(ii) False. Newlands arranged elements based on their atomic mass.
(3) (i) Detergents harm the respiratory system of fish.
Q.1. (B) Rewrite the following statements by selecting the correct
options :
(1) 1 kilowatt hr = 3.6 × 106 joule
(2) The stars are point sources of light as they are very far away.
(3) A ray of light parallel to principal axis after reflection from concave
mirror passes through focus.
(4) The number of groups in the modern periodic table are 18.
(5) Pure water has pH 7.
Q.2. Attempt any FIVE of the following
(1)
Convex mirror
1. In a convex mirror, the 1.
reflecting surface is on the
outer side.
2.
2. It is called as diverging mirror.
3. The focus of a convex mirror is 3.
virtual.
4. It can form only a virtual image 4.

1
1
1
1
1

1
1
1
1
1

:

Concave mirror
In a concave mirror, the
reflecting surface is on the
inner side.
It is called as converging
mirror.
The focus of a concave mirror
is real.
It can form a real as well as a
virtual image.
5. It can form only a diminished 5. It can form an enlarged,
image.
diminished as well as the
same size image.

2
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A
F2
B 2F
1

F1

B'

O

2F2
A'

Image position : Between F2 and 2F2.
Nature : Real, inverted and diminished.

(3)

1. The blue colour of the sky is due to scattering of light by the
atmosphere.
2. At higher altitudes there is no atmosphere hence, the scattering
of light does not take place at all. Hence in space the sky appears
dark instead of blue.

2

(4)

1. If we touch the wire bare footed, a large current may pass
through our body.
2. So we may receive severe shock. This shock may sometimes
cause death.
3. Therefore while working with electricity we must wear gloves
made of insulated material and rubber soled shoes.
4. Hence wires carrying electricity should not be touched bare
footed.

2

(5)

1. Zero group or group 18 is a family of inert gases also called as
noble gases or rare gases.
2. In their atoms, all the electronic shells including the outermost
shell are completely filled. They have stable electronic
configuration with complete duplet (Helium) or complete octet
(Neon, Argon etc).
3. So, atoms do not gain, lose or share electrons and hence have
zero valency.
4. Hence, the family of noble gases is called as zero group.

2

(6)

When iron reacts with cold dilute hydrochloric acid to give iron(II)
chloride and hydrogen gas.
+ 2HCl (aq)
 FeCl 2(aq)
+ H 2(g)
Fe (s)
Iron
Hydrochloric acid Iron chloride
Hydrogen

2
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Q.3. Attempt any FIVE of the subquestions :
(1) (1) Acid rain is rain water containing harmful amounts of nitric and
sulphuric acids.
(2) When fossil fuels such as coal, wood, petroleum are burnt,
nitrogen oxides and sulphur oxides are released into the
atmosphere.
(3) These oxides are soluble in water. During rain, these oxides
react with large quantities of water vapours of atmosphere to
form acids like sulphurous acid, sulphuric acid, nitric acid and
nitrous acid.
(4) These acids mix with mist, rain water drops or snow and change
its composition. The rain or snow that falls to the ground is acid
rain.
(5) Effects of acid rain:
(i) Acid rain increases acidity in the soil and water bodies which
damage trees, and make water unsuitable for fish and wildlife.
(ii) It corrodes buildings, statues, sculptures, bridges, monuments
and fences etc. that are part of our national assets.
(iii) It adversely affects agriculture and crop lands.

3

(2)

The electric current flowing in a metallic conductor is directly
proportional to the potential difference across its terminals, provided
physical conditions of the conductor such as length, area of cross
section, temperature and material remain constant.
Given :
Current (I) = 0.24 A
P.D. (V)
= 24 V
To find :
Resistance (R)
Formula : V = IR
Solution : V = IR
V
 R =
I
24
 R =
0.24
 R = 100 
 The resistance of the conductor is 100 .

3

(3)

1. The ability of the lens of adjusting focal length is known as
power of accommodation.
2. The process of focusing the eye at different distances is called
accommodation.
3. This is brought about by a change in curvature of the elastic
lens making it thinner or fatter.

3
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(4)

(a) The eye defect is hypermetropia
(b) Two possible reasons of hypermetropia are :
(i) Weak action of ciliary muscles causes low converging power
of eye lens.
(ii) The distance between eye lens and retina decreases on
account of either shortening of eyeball or flattening of lens.
In this case focal length of the eye lens is too long.
(c) Convex lens of suitable focal length.

3

(5)

1. The strength of an acid or base is measured on a scale of numbers
called pH scale that has values from 0 to 14. pH scale helps in
measuring hydrogen ion concentration in solutions. In pH, p
stands for "potenz" (means "strength" in German). The scale
reads from 0 (zero) (most acidc) to 14 (most basic). The value of
pH indicates acidic or basic nature of a solution. The strength of
base is represented by pOH.
2. When the pH value is in between 0 to 7, the solution is acidic in
nature.
3. At value 7, the solution is neutral and between 7 to 14 the
nature of the solution becomes alkaline/basic.
4. The pH of a solution is inversely proportional to the concentration
of hydrogen ions in it. i.e . a solution having a high concentration
of hydrogen ions has a low pH value.
Acidic
Neutral
Basic
7
14
0
Most acidic
Most basic

3

(6)

1. He arranged chemically similar elements in the increasing order
of their atomic masses in a group of three which is known as
“Dobereiner’s Triads”. In a triad atomic mass of middle element
is approximately equal to the mean of atomic masses of other
two elements in that Triad.
Eg.: Lithium (Li), Sodium (Na), Potassium (K) form a triad as
they show similar chemical properties. The atomic weights are
6.9, 23, 39 respectively.
2. According to Dobereiner’s law of triads,

3

6.9  39
45.9
=
= 22.95 ~ 23 = Atomic weight of sodium.
2
2
Thus, the atomic weight of sodium (23) is the average of the
atomic weights of lithium (7) and potassium (39).
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Attempt any ONE of the following :
5

C

B

S

N
D

A

B1

B2

Iron core
Armature coil

Split ring
Axle

G

Construction : The main components of D.C. generator are :
1. Armature coil
2. Strong magnets
3. Split rings or commutator 4. Brushes
5. Bulb.
The components such as armature coil, strong magnet, brushes
are the same which are used for AC generators.
Split rings or commutator is the same as used in electric motor.
Working of DC generator :
(a) When the coil of DC generator rotates in the magnetic field,
potential difference is produced in the coil. This gives rise
to the flow of current. This is shown by glowing of the bulb.
(b) In D.C. generator, the flow of current in the circuit is in the
same direction as long as the coil rotates in the magnetic
field.
(c) This is because one brush is always in contact with the arm
of the armature moving up and other brush is in contact
with the arm of the armature moving downward in the
magnetic field.
(2)

1.
2.
3.
4.

Acids have a sour taste.
Acids turn blue litmus red.
Acid solutions conduct electricity.
Acids are corrosive i.e they can cause severe burns on the skin
and attack and eat up materials like cloth, wood, metal etc.

5
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5. Acids react with metals to form hydrogen gas.
Eg. : When zinc reacts with dilute hydrochloric acid to give zinc chloride
and hydrogen gas.
Zn(s)
+ 2HCl(aq)

ZnCl2(aq)
+ H2(g)
Zinc
Hydrochloric acid
Zinc chloride
Hydrogen
6. Acids react with carbonates and bicarbonates to form salt,
carbondioxide and water.
Eg. : Sodium carbonate reacts with dilute hydrochloric acid.
When sodium carbonate reacts with dilute hydrochloric acid to give
sodium chloride, water and carbondioxide gas is liberated.
Na2CO3(s)
+ 2HCl(aq)

2NaCl(aq)
+ H2O(l) + CO2(g)
Sodium
Hydrochloric
Water Carbon
carbonate
acid
dioxide
7. Acids react with bases to form salt and water. This reaction is called
as neutralization reaction. When hydrochloric acid reacts with sodium
hydroxide, sodium chloride and water are formed.
HCl
+ NaOH 
NaCl
+ H2O
Acid
Base
Salt
Water
Hydrochloric Sodium
Sodium
Water
acid
hydroxide
chloride
SECTION - B
Q.5. (A) Answer the following sub-questions :
(1) (i) False. Carbohydrates are the energy giving nutrients.
(ii) False. Afferent nerves carry impulses from the sensory organs
to the brain.
(2) Hydrocarbons are the compounds containing carbon and hydrogen
elements only.
(3) Bauxite (Al2O3.H2O) is the common ore of aluminium.
(4) CnH2n – 2
Q.5. (B) Rewrite the following statements by selecting the correct
options :
(1) The rate of respiration in plants is very slow as compared to that in
animals.
(2) Fermentation is a type of anaerobic respiration.
(3) The process of release of energy from the nutrients is called respiration.
(4) Before setting up the experiment to show that seeds releases CO2 during
respiration, the seeds should be kept moist till they germinate.
(5) The formula of ethanoic acid is CH3COOH.

1
1
1
1
1

1
1
1
1
1
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Q.6. Attempt any FIVE of the following :
(1) When magnesium reacts with hot water to form magnesium oxide
and hydrogen gas is liberated.
+ 2H 2O(l)  Mg(OH) 2(aq)
+
H 2(g)
Mg (s)
Magnesium
Water
Magnesium hydroxide Hydrogen

2

(2)

1. Sexual reproduction promotes diversity of characters in the
offsprings.
2. In sexual reproduction, due to genetic variation there is more
opportunity for new combination of characters and therefore, it
plays a prominent role in the origin of new species.
3. It also leads to variation, which is necessary for evolution.
Variation enables the organisms to adapt and survive in the
changing environment.
4. It helps to prevent the complete extinction of animal and plant
species.

2

(3)

1. Organisms referred to as ‘connecting links’ are those which are
structurally intermediate between two different groups.
2. Connecting links can be found among organisms that are still
living.
3. Eg. :(a) ‘Peripatus’ has segmental nephridia, thin cuticle and
parapodia - like appendages as in Annelida. At the same
time it has trachea and open circulation as in Arthropoda.
(b) The duck-billed platypus lays eggs like reptiles and has
hair and mammary glands like mammals.
(c) Lung fish, though a fish, breathes air through its lungs.
4. These organisms point strongly to the fact that mammals have
evolved from reptiles and amphibia from fishes.

2

(4)

Functions of MPCB:
(i) To plan comprehensive programmes for the prevention, control
or abatement of pollution.
(ii) To inspect sewage or trade effluent treatment and disposal
facilities.
(iii) To support and encourage the developments in the fields of
pollution control, waste recycle reuse, eco-friendly practices,
etc.
(iv) To educate and guide the entrepreneurs in improving environment
by suggesting appropriate pollution control technologies and
techniques.
(v) To create public awareness about the clean and healthy
environment and consider the public complaints regarding
pollution.

2

8 / MT - w

SET - A

(5)

1. Gold and silver are noble metals and are malleable, ductile and
lustrous in nature.
2. They are not affected by air, water and acids under normal
conditions. Hence, gold and silver are used to make jewellery.

2

(6)

Molecular formula : C6H6

2
H
|
C

Structural formula :

H —— C
|
|

C —— H
||
||

H —— C

C —— H
C
|
H

Q.7. Attempt any FIVE of the following :
(1) (i) The World Business Council for Sustainable Development
(WBCSD) is a global association of about 200 international
companies.
(ii) The term eco-efficiency was coined by WBCSD.
(iii) It works on variety of issues related to sustainable development.
(iv) The Council provides platform for companies to explore
sustainable development, share knowledge, experiences and best
practices and to advocate business positions on these issues in
a variety of forums, working with governments, non-governmental
organizations.
(v) It focuses on areas such as energy and climate, development,
ecosystems and role of business in society.
(vi) It also looks after specific projects on cement, urban
infrastructure initiative, tires, corporate reporting, water, energy
efficiency in buildings, forest solutions, and electricity utilities.
(2)

The movement or growth of any part of a plant in response to an
external stimulus is called tropism or tropic movement.
Tropic movements are of three types :
1. Phototropic movement (Phototropism) : The movement of a
plant in response to the stimulus of light is called phototropism.
E.g. the shoot system of any plant responds towards the stimulus of
light i.e. it grows in the direction of source of light.

3

3
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2. Gravitropic movement (Gravitropism) : The root system of the
plants responds to the stimulus of gravity. This movement is
called as gravitropic movement.
3. Hydrotropic movement (Hydrotropism) : The root system of the
plants responds to the stimulus of water. This movement is called
hydrotropic movement.
4. Chemotropic movement (Chemotropism) : It is the movement
of a plant part in response to certain chemicals. E.g. the growth
of pollen tube towards the ovules.
(3)

A group of organic compounds containing same functional group,
which can be represented by the same general formula and which
more or less shows similar trends in their properties is known as
Homologous series. Some important characteristics of homologous
series are 1. The general formula of all compunds in the series is the same.
2. They have the same functional group.
3. Physical properties like melting point, boiling point, density,
generally show a gradual change with increase of molecular
formula in the series.
4. On the other hand, chemical properties of the member shown
close resemblance because of the presence of the same
functional group in them.
5. Consecutive members of the series differ from one another by CH2- group which is known as the methylene group and their
molecular weight differs by 14 units.
Example : The alkane family is a homologous series and
characterized by the general formula : CnH2n + 2
Methane - CH 4
- these differ by - CH2 units.
Ethane
- C2H 6
Ethane
- C2H 6
- these differ by - CH2 units.
Propane
- C3H 8
Butane
- C4H 10
- these differ by - CH2 units.
Pentane - C5H 12

3

(4)

1. Liver, the largest gland in the body secretes bile juice which is
stored in the gall bladder.
2. Whenever food enters the small intestine, the gall bladder
releases bile into it through a duct.
3. Bile makes the food alkaline and breaks the large fat globules
into smaller ones, this increases the enzyme action.
4. Pancreas secretes digestive juice. It has digestive enzymes like
lipase which help to break down fats.
5. Various intestinal juices are also secreted by the walls of the
small intestine to complete the digestion process of converting fats
into fatty acids.

3
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(5)

1. Ionic compounds are solids and hard due to strong force of
attraction between positive and negative ions.
2. They are generally brittle and break into pieces when pressure
is applied.
3. Ionic compounds have high melting and boiling points, as a
considerable amount of energy is required to break the strong
intermolecular attraction.
4. They are generally soluble in water and insoluble in solvents
such as kerosene, petrol etc.
5. Ionic compounds in the solid state do not conduct electricity
because the movement of ions in the solid state is not possible
due to their rigid structure, but they conduct electricity in the
molten state & solution state because ions are free to move
towards opposite electrodes in these states.

3

(6)

1. During
unfavourable
condition, the amoeba
withdraws
its
pseudopodia, becomes
almost round and secretes
a hard covering called cyst.
Cyst
Multiple
Release of
2. Inside the cyst, the
formation
fission
daughter cells
nucleus divides into many
during
nuclei by repeated division,
favourable
conditions
followed by the division of
cytoplasm.
3. As a result, many daughter cells are formed.
4. The cyst bursts to release the daughter cells during favourable
condition.

3

Q.8.
(1)

Attempt any ONE of the following :
Structure of human heart :
1. The human heart is a muscular organ which pumps blood.
2. The heart is covered by the pericardial membrane.
3. It is of the size of a human fist and weighs about 360 gm.
4. As oxygen and carbon dioxide both have to be transported by the
blood, the heart has different chambers, the left and the right,
to prevent oxygen rich blood from mixing with the blood containing
carbon dioxide.
5. The left half carries oxygenated blood whereas the right half
carries deoxygenated blood. Such separation allows a highly
efficient supply of oxygen to the body.
6. This is very essential in animals that have high energy needs,
such as birds and mammals, which constantly use energy to
maintain their body temperature.

5
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7. Each half is
To body
To body
From upper part
From lungs
further
of
the
body
n
divided into two
To lu gs From lungs
Aorta
chambers. The
Superior
Left
upper one is
vena
atrium
cava
called atrium
and the lower
one is termed
Right
Left
atrium
as
the
ventricle
ventricle.
Therefore the
Interior
Right
human heart
vena
ventricle
cava
has
four
chambers.
8. There
are
From lower part of the body
valves between
the atria and ventricles which ensure that the blood does not flow
backwards.
(2)

1. Tallness is the dominant character and shortness is a recessive
character of pea plant.
2. Similarly red colour of the flower is the dominant character and
the white colour of the flower is the recessive character.
3. Therefore, the gene combinations for the characters will be TT
(tallness), tt (shortness), RR (red flowers), rr (white flowers).
P1 generation

TTRR

Gametes

TR

F1 generation
gametes

ttrr

TR

TtRr

TtRr

tr

TtRr

tr

TtRr

Mendel’s dihybrid cross (formation of gametes)
Cross between TtRr and TtRr :

TR
Tr
tR
tr

TR

Tr

tR

tr

TTRR
TTRr
TtRR
TtRr

TTRr
TTrr
TtRr
Ttrr

TtRR
TtRr
ttRR
ttRr

TtRr
Ttrr
ttRr
ttrr

5
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The phenotype and genotype is shown in the table below :
Phenotype
Tall with red flowers
Short with red flowers
Tall with white flowers
Short with white flowers

No. of squares in Genotype No. of squares in
chequer board
chequer board
9
3
3
1

TTRR
TTRr
TtRR
TtRr
TTrr
ttRR
ttRr
Ttrr
ttrr

1
2
2
4
1
1
2
2
1

The phenotypic ratio of F2 generation is 9 : 3 : 3 : 1 and the genotypic
ratio is 1 : 2 : 2 : 4 : 1 : 1 : 2 : 2 : 1.



