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SECTION - A
The valency of the metal in 13th group is 3. [1]
(a) H20z2 (b) PbS [1]
Resistivity is a constant of material. [1]
Because HNO;s is a strong oxidizing agent. [1]
Nature — Concave [Y2]
1.1 _ o5m
D -2
=-0.5x 100 =-50cm. [Y2]

Potato chips manufactures fill the packet of chips with
nitrogen gas. This is because nitrogen being inert in
nature prevent chips from getting oxidized. [1]

Let resistivity of material of wires A and B be p.
[Reésistance of wire A of length | and radius r will be
_pl_pl i
Ra = ATz (i)

and resistance of wire B of length 2| and radius 2r will
be

.(2) _1pl _R .

p2) _1pl _Ra (ii) [1]

Rr = ==
B n@r)2 2m2” 2

[Iflequivalent resistance of parallel combination of Ra
and Rg be Rp, then

1 1 1 1 2 3
=——+ = - = —

R, Ra Rs Ra Ra Ra
R
Ry = SA .......... (iii)
Ra

=2 =2 1)
Electron dot structures of sodium (Na) and chlorine are

given below :

X X

Na xCl %

X X

Sodium atom loses one electron from its outermost shell
to form sodium ion :

Na - Na‘ + ¢

On the other hand, chlorine atom has seven electrons in
its outermost shell, so it gains the electron lost by the
sodium ion (Na®) to give chloride ion (CI') [1]

Cl+e - CI

The two oppositely charged ions are held together by
strong electrostatic force of attraction to give the ionic

bond.
X_
I X
X

SN x_ .

Na + x Cl x—> (Nd") [x
X X

lonic compounds formed have high melting points

because a large amount of energy is required to break

the strong inter ionic attraction. [1]

><0><

The pattern of magnetic field has been shown here.

10.

11.

12.

[1]

Inside the solenoid, the magnetic field lines are parallel
straight lines along the length of solenoid. It shows that
the magnetic field inside the solenoid is a uniform
magnetic field. [Y]

Magnetic field of a current carrying solenoid is used to
produce an electromagnet. [Y]

(a) Milk is made slightly alkaline so that it may not get
sour easily due to the formation of lactic acid in it.[1]

(b) The alkaline milk takes a longer time to set into curd
because the lactic acid being formed has to first
neutralize the alkali present in it. [1]

(a) In the diagram order of colours from 7 to 1 should
be expressed by VIBGYOR. Hence, colour at
position number 3 should be blue and at number 5
yellow. However, student marked colour at number
3 as similar to the colour of sky (i.e., blue) and
colour number 5 that of the core of a hard boiled
egg (i.e., yellow) respectively. It means that
statement made by student is incorrect. In fact, he
is giving the colours in reverse order. [1]

(b) () A concentrated solution of potassium
permanganate is violet in colour. Hence, it
should correspond to colour marked number
7. [1]

(i) Danger signal (or stop signal) lights are of red
colour. Hence, these should correspond to
colour marked number 1. [1]

Suppose we replace the parallel resistors Ry and Rz by
an equivalent resistance, R’. Similarly, we replace the
parallel resistors Rs, R4 and Rs by R”. Then, we have

11,1 .5 6 rR-80 [1]
R' 10 40 40

. 1 1 1 1 6
Similarly, = =
R" 30 20 60 60

ie.,, R”=10Q.

(a) Thus, the total resistance R=R’+ R" =18 Q. [1]

(b) To calculate the current, we use Ohm’s law
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14.

(ii)

(iii)

i.e

=Y 12V 2, h67A [1]
R 18Q 3

To prevent the misuse of ethanol produced for
industrial use, it is made unfit for drinking by
adding poisonous substances like methanol. This
is called denatured alcohol. [1]

Yes.
2Na+2CH; CH2, OH - 2 CH3 CH2 ONa + Hz [1]
Sodium ethoxide

When ethanol is heated at 443 K with excess
conc. Sulphuric acid, then ethene is formed and a
water molecule is released. This is called
dehydration of ethanol. [Y2]

Hot Conc

CH4CH,OH
3 H,SO,

CH2 = CH2 + H2O
[¥]

Carbon forms a very large number of compounds
for the following reasons :

(i) Carbon shows the property of catenation i.e.,
ability to form bonds with other carbon atoms
to give long chains of carbon, branched
chains of carbon or even carbon atoms
arranged in rings.

(i) Carbon is capable of bonding with four other
atoms of carbon or atoms of some other
monovalent element. Compounds of carbon
are formed with oxygen, hydrogen, nitrogen,
sulphur, chlorine, etc. [1]

Heating vessels get blackened when the fuel
(hydrocarbon) is not getting adequate air for
burning. The unburnt fuel appears as soot. On
adjusting air holes, the fuel (LPG etc) gets proper
quantity of air for burning and then there is no
deposit of soot on the heating vessel. [1]

Detergents are generally ammonium or sulphonate
salts of long chain carboxylic acids biodegradable
and do not cause pollution of water. [1]

The position of isotopes : If the elements are
arranged according to the masses, the isotopes
should be placed in different groups of the periodic
table because they have different atomic masses.
The isotopes are placed at the same place in the
Mendeleev's periodic table. [1]

Wrong order of atomic masses of some
elements : According to Mendeleev's periodic law,
the element with lower atomic mass should come
first, and the element with higher atomic atomic
mass should come later when certain elements
were put in their correct group on the basis of their
chemical properties, it was found that the element
with higher atomic mass comes first and the
element with lower atomic mass comes later. For
e.g. cobalt having higher atomic mass of comes
first and nickle with slightly lower atomic mass of

16.

(ii)

58.7 comes later. [2]

Electronic configuration of X (at no. 12) = 2, 8, 2.[1]

- ..2 —
Xz + Y8 —— X [3v3F
or  X¥Y* or XY [1]

The region around a magnet or a current carrying
conductor is the region around it, in which the
force of attraction or repulsion due to it can be
detected.

The direction of field lines at a place is determined
by placing a compass needle there. The direction
in which the north pole of compass points is the
direction of magnetic field there.

The direction of magnetic field associated with a
current carrying wire can be found by applying the
"right hand thumb rule". According to this rule,
hold the current carrying wire in your right hand
such that the thumb is stretched along the
direction of current, then, the fingers will wrap
around the wire in the direction of the magnetic
field.

The pattern of field lines due to a current flowing
through a straight conductor has been shown in
the figure here.

P S P
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OR

If W be the amount of electric energy consumed in
a circuit in t seconds, then the electric power is
given by

P=WHi. ... (1)

Since W = electric energy = VIt
Pk VIt
orP=Vl............... (2)

Thus, electric power is defined as the product of
potential difference applied across the circuit and
current flowing through it.

Other forms of Electric power
According to ohm’s law V = IR
[Ebm eqn. (2), P=1PR ....... (3)

Also | = V/R
[CFtbmegn. 2) P=V?R ........... (4)
Thus, P = VI = I°’R = V?/R. [2]

Heat produced by coil is given by

2
Horri V2 220x220

xt =484t joule
R 100
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17.

18.

19.

20.

21.

22.

283.

24.

25.

Heat absorbed by water to raise its temperature
from 25°C to 50°C is given by

H=mc A6 = 1 kg x 4.2 x 10%J/kg°C x (50 — 25)°C
=4.2x25x10%) =105 x 10°J
Now, heat produced by coil = Heat absorbed by

water
3
C284 =105 x 10%or t = 122°19° _ 546 045
= 3.6 minutes. [2]

(iii)  Stretch the left hand such that the thumb, first and
the central finger are mutually perpendicular to
each other. If the first finger points in the direction
of the magnetic field and the central finger points
in the direction of current, then the thumb will point

in the direction of motion (or force). [1]
SECTION-B

To improve quality of water in the Ganga, [Y]

Coli form bacteria. [Y]

Sensory neuron active first and Motor neuron active
next. [1]

Ten percent law is an enunciation given by Lindeman
(1942) which states that only 10% of energy contained
in a lower trophic level is trapped by next higher tropic
level, the remaining 90% being lost in transfer and
respiration of the latter. [1]

Physical forces (like transpiration pull and root pressure)
help in transport of water in xylem while translocation of
food in phloem is achieved by utilizing energy. No
energy is required for transport in xylem where as
energy is required for translocation of food in phloem.
(2]
(a) Carbon dioxide (CO2) present in the atmosphere is
essential for the photosynthesis. [1]

(b) Dry KOH (solid) is kept in watch glass which
absorbs CO. to create an atmosphere which is
devoid of COso. [1]

(a) Seminal vesicles : Seminal plasma secreted by
this gland is rich in fructose, calcium and certain
enzymes which provide nutrition to sperms. [1]

(b) Prostate gland : Secretions of this gland provide
fluid medium for sperms. [1]

Renal artery, Renal vein.
Renal artery — Blood with excess salts, toxic wastes like

urea. [1]
Renal vein — Blood free from excess salts & toxic
wastes. [1]

(a) Four trophic levels

(b) Bird, since it is in the last trophic level, the
phenomenon called as biological magnification. [2]

(i) Ecosystem is a self contained segment of nature
which has a distinct biotic community and a

26.

27.

(ii)

specific physical environment, both interacting and
exchanging materials between them. [1]

If we Kill all the organisms in one trophic level, the
number of individuals in the next trophic level will
decrease due to non — availability of food. Also the
number of individuals in the previous trophic level
will increase because there is no one to feed on

them. This will cause imbalance in the
environment. [2]
Nephron [3]
Glomerulus
Bowmans
capsule, Tubular part of
nephron
Branch of '

renal artery

Renal artery

(ii)

Branch of
renal vein

.'4+— Collecting
duct

Structure of a nephron

The transmission of characters from parents to
offsprings from one generation to another is called
heredity, whereas the differences shown by the
individuals of a species and also by the offspring of
the same parents is called variation. [2]

Dihybrid  cross. Mendel also conducted
experiments to study the segregation and
transmission of two pairs of contrasting characters
at a time. This is called dihyrid cross. He studied
the inheritance of round and wrinkled characters of
seed coat along with the yellow or green colour
seeds. Mendel found that a cross between round
yellow and wrinkled green seeds produced only
round and yellow seeds in Fy generation but in F
four types of combinations were observed. Two of
these combinations were similar to the parental
combinations, while the other two were new
combinations. These are :

Round yellow 9 Parental combination
Round green 3
:| New combination
Wrinkled yellow 3

Wrinkled green 1 Parental combination.
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Cross fertilisation

Self fertilisation

%
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Round green Wrinked yallow
‘/"-u
1 ®
P et
RRA yy rYY
i [
' '
Gametas Ry ry
5 O »
F1
Rr¥y

{round, yallow)
LSRR
F; l Fiy

Fa 315 round, yellow ‘O g

108 round, green <7 3
A

101 wrinked, yalfow@ 3
32 wrinked, gre @ 1
&

72i BOOKS

Evolution is a change in the genetic composition of
a population. There is an inbuilt tendency to
variation during reproduction, both because of
errors in DNA copying and as a result of sexual
reproduction.

The transmission of characters from parents to
offspring is known as inheritance. [2]

In human beings, male contains two
heteromorphic (different shape) sex chromosomes
i.e., XY whereas female contains two similar sex
chromosomes, i.e., XX. When a sperm carrying X
chromosomes fertilizes an egg, the zygote
develops into female (XX), but when a sperm
carrying Y chromosomes fertilizes an egg, the
zygote develops into male (XY). [3]
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28.

29.

30.

31.

32.

33.

34.

SECTION-A

Completed ray diagram is shown here. The reflected ray
MF passed through the principal focus of given mirror.

(1]
Electronic configuration of N (7) : 2, 5

Electronic configuration of P (15) : 2, 8,5 [Y]

Electronegativity of nitrogen will be more than
phosphorus. This is because atomic size increases
down the group, hence electronegativity decreases
down the group. [Y2]

Aluminium is used as a reducing agent to obtain
manganese from manganese dioxide according to the
equation :

3MnO: (s) + 4Al (s) — 3Mn (I) + 2AL0s (s) + Heat.  [1]

At very high altitudes, scattering is not prominent due to
the absence of atmosphere, so sky appears dark
instead of blue to an astronaut. [1]

Hydrochloric acid is a strong acid while acetic acid is a
weak acid. A strong acid is completely ionized while a
weak acid is partly ionized. Therefore, 1 M HCI has a
higher concentration of H* ions. [1]

We are given, R = 4Q.

When a wire is doubled on i, its length would become
half and area of cross-section would double. That is, a
wire of length / and area of cross-section A becomes of
length //2 and area of cross-section 2A.

We have,
|

R=p
Pa

_(72)

1 P?A)
where R is the new resistance.
72, 1 _1

Therefore, Ry =p—/p—=—
R 2A A 4

or, Ry :E:B:m.
4 4
The new resistance of the wire is 1Q. [1]

(i) Light energy.
(i) 2AgClis) CY*¥I2Ag (s) + Cl (g)
(i) 2AgBr(s) CY*refI—2 Ag(s) + Brz (g)

35.

36.

37.

38.

(iv) In combination reaction, two or more substance
simply combines to form a new substance. In
photodecomposition reaction a single compound
breaks down to produce two or more substances
in the presence of light. [Y2+ Yo+ Yo+ Y]

When a single product is formed from two or more
reactants, it is called combination reaction. [1]

Example : A combination reaction which is exothermic is

N2(9) +O2(9) » 2NO(g) [1]

Nitric oxide

It is given that length of wire | = 1.0 m, resistance R = 23
Q and resistivity of the material of the wire p = 1.84 x
10°Qm. [1]

From the relation R = %I we have

Area of cross — section of the wire

-6
A pl_1.84x107°x1.0 —8x

-8 .2
R 23 10° m~. [1]

Properties of magnetic lines of force are listed below :

(i) Outside a magnet, the magnetic field lines are
directed from N — pole of magnet towards S —
pole. However, inside a magnet, the field lines are
directed from S — pole to N — pole. Thus, magnetic
field lines are closed curves. [V2]

(i) The magnetic field line at any points in the
direction of magnetic field at that point. [¥2]

(i) The relative strength of magnetic field lines is
given by degree of closeness of the field lines. The
magnetic field is stronger in the region where the
field lines crowded. [V2]

(iv) No two magnetic field lines can ever intersect with
each other. [v2]

Object distance = p = -27 cm
Focal length =f=-18 cm
Object height =h =7 cm [¥2]

According to mirror formula 1 +1 = %
vV u

1,1 1 1_ 1 1

—_— = — -
v -27 -18 v -18 -27

l:i i 1:_3+2 1:;1 []/2]
v -18 27 v 54 v 54

v =-54 cm.

Position : Screen should be placed 54 cm away on the
object side.
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39.

40.

41.

= _y = _ﬁ =-2 [1]
u =27
Nature : Real and inverted.
m = h 2=h/7
h’=-14cm. [¥2]

Size of image : 14 cm downward principle axis. [%2]

@ @ (1]

N=N

(i)  Allotropy is the property of an element to exist in
more than one physical form, having different
physical properties but the same chemical
property. [1]
Since the electrons are shared between atoms
and no charged particles are formed, hence,
covalent compounds are generally poor conductor
of electricity. [1]
(i) A lens which can bring an object at « to 40 cm is

required for the person. u = -0, v = - 40 cm.

1 1 1 1 1 1

Using 1:——7,we get—=——-—=-—
f v u f -40 -« 40

(iii)

f=-40cm

[Pbwer = ,100 —— =-2.5 Dioptre . [1]
fincm -40

(i) Hypermetropia or Long-sightedness : The inability
of the eye in viewing the nearby objects. The
image in this case falls beyond the retina. For
hypermoetropic eye, there exists a near point.
Long sightedness is caused due to (i) Greater
focal length of the lens or (ii) eye-ball becoming
smaller. It is corrected by using a convex lens,
which converges and shifts the image to the retina

_ 100 _

from beyond. [1]
B
§ I Y B A
A i
B/
™~
Retina
B!
- _BFS AB - Object
A V A'B’ - Corrected
Convex image
Lens
[1]

Advantage of Mendeleev’s Periodic table:

(i)  He could classify all the 63 elements discovered at
that time on the basis of similarities in properties.[*2]

(i) He left gaps for yet to be discovered elements. [¥2]

He predicted the properties of undiscovered
elements and thus helped in the discovery of this
element latter on. [¥2]
(iv) He named them by prefixing a Sanskrit numeral
eka (one), divi (two), tri (three), etc to the name of
the preceding similar (analogous) element in the

same group e.g eka-boron, eka-aluminium, eka-
tantalum. [v2]

All these elements were discovered later and did
have properties similar to those predicted by

Mendeleev, e.g., [¥4]
Property Predicted Actual
Name Eka-aluminium | Gallium
Atomic Mass 68 69.7
Formula of Oxide E203 Ga203
Formula of Chloride | ECls GaCls

It helped in correction of atomic weights of certain
elements on the basis of their position in the

Periodic Table. [V2]
(i) Metals Non-metals
(i) Metals react with | (i) Non metals react
oxygen to forms oxygen to form acidic
basic oxide. oxide
2 Mg (s) + Oz (9) C(s) + Ozig) - CO2)
- 2 MgQ(s). COz + HoO — H,CO4
MgO(s) + H20(l) - Acid
Mg(OH), (i) Non-metal react with
Base chlorine to form
(ii) Metal form ionic covalent chloride.
chloride Ho+Clz »  2HCI
2Na(s) + Cla(g) - covalent chloride
2NaCl(g) (iif) Non-metal do not react
lonic chloride with dilute acids and
(iii) Metal displace hence do not di§place
hydrogen from hydrogen from acids.
dilute acids [3]

(ii)

Steps involved in the extraction of metals from
ores.

Ore
\%
Concentr%ion of ore
\7 \ \
Metals of Metal of Metals of
high medium low
reactivity reactivity reactivity
Electrolysis \Z 1\ Sulphide
of molten Carbonate Sulphite ores
ore ore ore
V 1\ 1\ Roasting
Pure metal Calcination Roasting v
Metal
, \%
Oxide of metal Refining
Reduction
to metal
\%
Purification
of metal
[2]
OR
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43.

(i) Functional Group : It is atom or group of atoms or
reactive part of compound which largely determines

the chemical properties of compound, e.g. — OH
O O

Il Il
(Alcohol) , - CHO (Aldehyde), - C- (Ketene), -C-
OH (Carboxylic acid), - X (Halogens) where X is Cl,
Br, F, I.

(ii) CsH7OH — propanol
CH3COOCzHs — ethyl ethanoate

(iii) Ethanoic acid reacts with carbonates and
hydrogencarbonates to give rise to a salt, carbon
dioxide and water. The salt produced is commonly
called sodium acetate.

2CH3COO0H + NaxCOs
CH3COOH + NaHCO3

2CH3COONa +H20+CO2
CH3COONa +H20 +CO2

(iv) Add Br: (aq) to each of them butter will decolourise
bromine water showing that it is unsaturated
whereas cooking oil will not decolourise bromine
water showing that it is saturated. [5]

(a)

*v v v -

|—|'—r—4'ﬁ—“—|‘—

§

’ K
X R Y : 2

©
[2]
(b) Given that resistance of electric heater R =8 Q
Current drawn by heater | = 15 A
[Rate at which heat is developed in the heater
2
_ H_TRT _ 2R
t t
= (15)° x 8 = 1800 W. [2]

(c) There is no change.

R = p.(1/A), p the resistivity of a material is
constant. [1]

OR

(a) Electromagnetic induction is the phenomenon due
to which an induced current is set up in a closed
coil whenever magnetic field around it is changing.

(1]

(b) In a domestic circuit, the phase is always at a
potential 220 V higher than the neutral. The neutral
is earthed at the substation. The earthed wire is
earthed at the premises of the consumer. All the
coverings and those parts which should not be at a
potential are earthed by joining with the earthed

44.
45.

46.

47.

48.

Glucose
(6-carbon
molecule)

wire. Therefore, no fuse should be joined with the
neutral wire because in the event of short-circuit
such a fuse will break the system of connections
only with the neutral and not with the live wire. [1]

(c) According to right hand thumb rule, imagine
holding the current carrying straight conductor in
your right hand such that the thumb points towards
the direction of current. Then the fingers of right
hand warp around the conductor in the direction of
the field lines of the magnetic field. It is shown in
figure.

Magnetic
Field

Current 2]

(d) 50 x 2 =100 times. [1]
SECTION —B

The energy equivalent to 30.5 kdJ/mol is released. [1]

Involuntary actions like blood pressure, salivation and
vomiting are controlled by the medulla. [1]

Displacement of large number of peasants and tribals
without adequate compensation or rehabilitation. [1]

Hydroelectricity : The energy of water flowing through
rivers or stored in dam is another potential source of
energy. It is also indirect source of solar energy. It is the
solar energy which recycles water in nature from
oceans and the earth’s surface through rain and snow.
The energy of water flowing through rivers has been
used for rotating the wheels of watermills which are still
operating in remote hilly areas. [2]

Some organisms use oxygen to break — down glucose
completely in CO2 and water. Some use other pathways
that do not involve oxygen. The pathway of break down
of glucose in various organisms is depicted below :

Absence of
Oxygen

Ethanol + Carbon dioxide
+ energy

(2-carbon molecule)

(in yeast)

In

cytoplasm Lack of Oxygen
— > Pyruvate {inour

(3-carbon\ muscle cells)

Lactic acid + energy
(3-carbon molecule)

molecule)\ Presence of
+ Oxygen Carbon dioxide + water
energy (in + energy
mitochondria)

[2]
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49.

50.

51.

52.

Diagrams of human brain
Meninges

Cerebrum

Midbrain
Pons

Medulla
oblongata

Cerebellum

Hind
Brain

(2

Difference between the food habits of organisms of

Second Tropic Level Fourth Tropic Level

They are herbivores | They are carnivores and

and they depend on | depend upon other
only plants for their | animals for their food.
food. They belong to | They belong to third order
first order consumers, | consumers, e.g., snake
e.g., deer and | and peacock.
rasshopper.
g pp 2]
(i) Forest resources should be wused in an
environmentally and developmentally sound
manner.

(i) The benefit of controlled exploitation of resources
goes to the people and the environment is also
preserved.

(iii)  If the exploitation is too high, economic and social
development will be faster but the environment will
further deteriorate. We should use natural
resources cautiously so that economic cautiously
so that economic growth and ecological
conservation go hand in hand. [2]

The method of developing new plants from the
vegetative parts of a plant, such as root, stem or leaf is
called vegetative propagation.

Vegetative propagation can be classified into natural
and artificial methods.

(i) By natural methods from
Leaves — e.g., Bryophyllum.

Stems —e.g., Ginger

53.

54.

Root — e.g., Guava.

(i) By artificial methods of Cutting of stem, root, leaf,
bulb scale.

Layering of stem.
Grafting.
Parthenogenesis

The method of vegetative propagation is used
when some plants like banana, orange, rose and
jasmine have lost the capacity to produce seeds.
The three methods of vegetative propagation
which have developed by artificial methods of
vegetative propagation are cutting, layering and
grafting. [3]

The energy of the Sun after falling on the earth’s
surface will get reflected. This is of higher wavelength
and is trapped by certain gases like CO», CH4 and water
vapour. This effect is called Greenhouse effect.

Advantages : (i) It maintains the temperature of
earth.

(ii) 1t helps in Photosynthesis.

Disadvantages : (i)If there is more CO; in atmosphere,
it will increase the temperature of
earth.

(ii) The heat produced may cause Skin
burn. [3]

Digestion means break — down of complex food material
starch, fat and protein into soluble and simple products
which can easily be absorbed.

Process of digestion starts in mouth where secretion of
three pairs of salivary glands known as saliva starch
mixes with food. Saliva contains an enzyme ptyalin
which digests starch and converts it into maltose. [1]

From mouth food reaches the stomach where three
types of gastric glands are present. These glands
secrete hydrochloric acid, protein digesting enzyme
(Pepsin) and mucus. Small amount of gastric lipase is
also present in the gastric juice secreted by these
glands. Pepsin digests protein and converts it into
peptones. Hydrochloric acid kills bacteria present in the
food, prevents fermentation of semidigested food and
provides acidic medium which is essential for digestion
of protein in stomach as the enzyme pepsin can act only
in acidic medium. Gastric lipase partially breaks down
lipids (fat). [1]

From stomach semidigested food reaches the first part
of small intestine called duodenum. It is a U shaped
structure and receives the secretion of common duct. It
brings secretions of liver (Bile) and pancreas
(Pancreatic juice) to small intestine.
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Bile emulsifies fat and converts fat molecules into small
globules and changes the medium of food from acidic to
alkaline. [1]

Pancreatic juice contains following enzymes :

(i)  Trypsin;
(i)  Amylase;
(iii) Lipase.

Trypsin digests protein and converts it into peptone and
peptides.

Amylase digests starch and converts it into simple
sugar.

Lipase digests fat and converts it into fatty acid and
glycerol. [1]

Wall of small intestine also have glands, a secretion of
these glands are known as succus entericus. This
intestinal juice completes the digestion of fat, protein
and carbohydrage. In small intestine the final end
product of protein is amino acid and of starch is
glucose. Fat is finally converted into fatty acid and
glycerol.

Finally, the digested food is absorbed by the wall of
intestine which contains abundant finger — like
projections called villi. [1]

(i)

(i)

OR

Molecular Phylogeny is the idea that those
organisms that are more distantly related will
accumulate a greater number of differences in
their DNA. Such studies traces the evolutionary
relationships.

Two examples of organisms in  which
environmental factors regulate sex determination
are as follows :

(a) Inturtle, high incubation temperature results in
development of female progeny.

(b) In lizard, high incubation temperature results
in development of male progeny.

Speciation is the evolution of reproductive isolation
among once — interbreeding populations, i.e., the
development of one or more species from an
existing species.

Analogous organs are those organs which have
different basic structure and developmental origin
but have similar appearance and perform similar
function. [5]
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55.

56.

57.

58.

59.

60.

61.

62.

SECTION-A
Pi=125D,P2=-25D.

Equivalent power P = Py + P2 =125-2.5=10D.
Equivalent focal length = 100/10 cm = 10 cm. [1]

This is due to an increase in nuclear charge which tends
to pull the electrons closer to the nucleous and reduces

the size of the atom. [1]
The red coloured light wave is least scattered by fog or
smoke. [1]

Metals combine with oxygen to form basic oxides.
Aluminium oxide and zinc oxide show the properties of
both basic as well as acidic oxides. These oxides are
known as amphoteric oxides. [1]

The amount of charge Q, that flows between two points
at potential difference V (= 12 V) is 2 C. Thus, the
amount of work W, done in moving the charge is

W=vQ
=12V x2C
=24J. [1]

The direction of the light ray after reflection has been
shown in figure given below:

[1]

(i)  Formula H2SO4 salt CuSOq4

(i)  Formula HCI salt NaCL

(iii)  Formula HNO3 salt NaNOs

(iv) Formula H.COg3 salt KzCOs3 [V x4]
(

i)  Whenkey Kis open :

Current passes through the path C -~ D - A. So
CD and AD resistances are in series combination.
[Tdtal resistance =6 +6 =12 Q

6

Current in the circuit = v =—=05A [1]
R 12

(i)  When key K is closed :
Current divides at C and recombines at A.

Therefore equivalent resistance will be the parallel
combination of two series combinations.

1 1 1 1 _1
= + =+ =
6+6 6+6 12

Req 1276
or Req = GQ
. ..V _6
CCurrent in the circuit "R = 5 =1A. [1]

(@) When north pole is moved away from the coil,
galvanometer shows deflection towards the left.[%%]

(b) Deflection in the galvanometer is towards right. [%2]

64.

65.

66.

(¢) When south pole is moved towards the end B of
the coil, deflection in the galvanometer is towards

right. [2]
(d) If both the coil and the magnet are stationary, the
galvanometer shows no deflection. [V2]

Exothermic reactions are those in which heat is evolved
e.g.,

G(s) + O2(g) - CO2 (9)

CHa (g) + 202(g) — CO2(g) + 2H2(g) + 2H20(l) [1]

Endothermic reactions. Those reactions in which heat is
absorbed are called endothermic reactions e.g.,

CaCOs(s) LA Ca0(s) + CO(g)

Na(g) + O2(g) L3I 2NO(g [1]
f=-20 cm, h1 =3ho
For real image : m = Yo -3 [ 3u. [1]

u

. 1.1 1 1 1 -80

Usmg =—+—,weget, —=—+—  u=——Ccm
vV u -20 3u u 3
For virtual image : m = V- +3, [ F -3u. [1]
u

. 11 1 1 1 -40

Usmg —+—,weget, —=—+—  u=——cm
f v u 20 -3u u 3

The two possible positions are ? cm and ?cm in

front of concave mirror. [1]

(i) Different colours of light, bend through different
angle when the incident rays passes through the
prism. [1]

(i)  Inability of the eye in viewing long distance
objects is myopia. The image in this case falls
before the retina. For every myopic eye, there
exists a far point beyond which clear image
cannot be seen. Short-sightedness is caused due
to (a) excessive curvature in cornea (or) (b)
elongation of eye-ball

The short-sightedness is corrected by using a
concave lens, which diverges and shifts the image

to the retina. [1]
—ee
-_—
R
Retina
B
I B : AB - Object
A A H
% : \ A'B’ - Corrected
! image
Concave
lens [1]
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67.

68.

In modern periodic table there are 18 groups and 7
periods whereas in Mendeleev’s periodic table there are
8 groups and 6 periods.

In each group, transition metals were placed along with
representative elements in Mendeleev’s periodic table.

[1]
In modern periodic table, transition metals are in centre

of periodic table whereas representative elements are at
left and right of periodic table.

Group 1 and 2 elements have same positions in both.[1]

Lanthanides and Actinides are at the bottom of the
modern periodic table whereas in Mendeleev’s periodic
table, they were not present. Hydrogen occupies same
position in both. In modern periodic table, Noble gases
occupy group 18. In Mendeleev’s periodic table noble
gases were not present. [1]

(i) Homologous Series. It is a series of compounds
which are derived from same general formula,
having same functional group, similar chemical
properties and show gradation in physical
properties. Each member differs from successive
member by — CHy - . The difference in molecular
weight between two successive members is 12 u.
e.g. CHzOH, C2HsOH, C3H;OH. [1]

(i) Esterification. It is process in which carboxy acid
reacts with ethanol to form pleasant fruity smelling

compound called ester e.g.
0 i o o B

CHsCOOH + C2H50H
CH3COOC2Hs + H20 [1]
(i) Hydrogenation. It is a process in which
unsaturated compound reacts with hydrogen in
presence of nickel as a catalyst to form saturated

compound.
H H
R R ) I
c=C _+H, C(Y*¥'CR3IC-C-R
R R | [1]

; R R
Vegetable oil+H, I‘_b“;ljlegetable oil
(Unsaturated) (Saturated)

(i)  Aldehyde, ketone, alcohol, carboxylic acid. [1]
(i)  Structure of cyclohexane (a) carbon skeleton (b)

complete molecule [1]
H H H H
H N/ N/
_— H
N C/C BN ’
H/ \C B— C/ N H
7\ /7 \
H H H H

(iii) (a) Physical State. Covalent compounds can exist
in solid, liquid as well as gaseous state.

(b) Solubility. (1) They are generally insoluble in
water and in polar solvents because they
cannot form ions in aqueous solution.

(2) They are soluble in non-polar organic
solvents like ether, benzene, CCls, CS,, CHCI3,
acetone, etc.

(c) Electrical conductivity. Covalent compounds
are poor conductors of electricity.

70.

(d) Melting and Boiling point. Melting and boiling
points of covalent compounds are low due to
weak forces of attraction between molecules.[2]

(iv) Soap has hydrophobic and hydrophilic parts.
Hydrophobic part is hydrocarbon which forms
cluster of molecules called micelles. They attract
dirt, grease etc. whereas hydrophilic part attracts
water. Dirt, grease etc., is washed away with the
help of water. [1]

OR

(i) Metals are those elements which can lose
electrons easily. The reactivity of metal will depend
upon how easily metal can lose electron and form
positively charged ion. Metals have 1 to 3 electrons
whereas non-metals have 4 to 8 electrons.
Hydrogen and Helium have one and two electrons
respectively but still they are non-metals because
they cannot lose electron easily. Boron has three
valence electrons but still it is non-metal. [2]

(i) This method is widely used as method of
purification of metals like zinc (Zn), copper (Cu),
aluminium (Al), chromium (Cr), tin (Sn), lead (Pb),
nickel (Ni), gold (Au). In this process, impure metal
is used as anode, a strip of pure metal is used as
cathode and soluble salt of metal is used as
electrolyte. On passing electric current through the
electrolyte, cations move towards cathode, gain
electrons and pure metal gets deposited on
cathode. In electrolytic refining of copper, the
impurities left behind at anode called anode mud
contains valuable metals such as gold and silver
which can be recovered in the native state. [1]

+— Cathode
- (Pure metal)

Anode ———xp| |--:-:-q:-
('fr?‘zt‘a"g e B o Solution of
: metal salt
— (Electrolyte)

Anode mud —n
Electrolytic refining [1]

(iii) It is a process in which molten metal oxides are
treated with aluminium powder. It is highly
exothermic reaction. The molten metal obtained is
used for welding of railway tracks or cracked
machine parts.

2Al + Fe203 - 2Fe + A|203 + Heat

Aluminium Haematite  Molten iron Aluminium oxide.

[1]

(i) (a) Magnetic force acts only on moving charges
and does not act on stationary charges.

(b) Force acts on moving charge when its motion
is not parallel to the direction of magnetic field.
Similarly, magnetic force acts when current
carrying conductor is in any direction other
than the direction of magnetic field.
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(ii)

71.

72.

(c) Magnitude of magnetic force is maximum when
current carrying conductor is set perpendicular
to the magnetic field .

(d) The direction of force F is given by Fleming's
right hand rule.

(e) The magnetic force depends upon (1) the
amount of current I, (2) the magnetic field B,
and (3) the length of conductor I. On increasing
anyone or all of these factors force increases
proportionately. [2]

(i) An electric fuse is a device which is used to
prevent the damage caused by short — circuiting or

overloading of the circuit. It is small thin wire of a

material whose melting point is very low. If due to

some fault electric circuit gets short-circuited, then

a strong current begins to flow. Due to such strong

flow of current the fuse wire is heated up and gets

melted. As a result, the electric circuit get is broken
and current flow stops. Thus, possible damage to

the circuit and appliances is avoided. [2]

(iii) The value of induced current produced in a circuit
depends on the following factors :

(i)  number of turns in given coil/circuit.

(i) area of each turn of the coil.

(iii) rate of change of magnetic field. [1]
OR

Energy consumed by 100 W bulb used for 2 hours in a
day =100 x 2 =200 W h = 0.2 kWh.

Energy consumed by four 40 W bulbs used for 4 hours
inaday=4x40x4=640Wh=0.64kWh [1]
[Tatal energy consumed per day = 0.2 + 0.64 = 0.84
kW h

[Tdtal energy consumed in a month of 30 days = 30 x
0.84 = 25.2 kW h. [1]
When a current flows through a conducting wire
(resistance wire), heat is developed and temperature of
wire rises. It is known as the heating effect of electric
current.

If V be the potential difference maintained across the
ends of a wire then, by definition, the amount of work
done for flow of 1 C charge through the wire is V.
[Wbrk done for flow of Q charge W =VQ =VIt.[ Q=1{]
Where | is the current flowing in time t. [1]
As V = IR, hence W = VIt = (IR)It = I°Rt.

This work done (i.e., electrical energy dissipated) is

converted into heat. Hence, the amount of heat
produced.
Q = I°Rt joule [1]

Thus, amount of heat produced depends on the product
of the square of the current | flowing through the
resistance R and the time t during which the current
flows.

Incandescent lamps, electric iron, electric stove, toaster,
geyser, electric rooms heater etc. are the appliances
based on heating effect of electric current. [1]

SECTION-B
(a) Both increases the surface area.

(b) Both perform the process of anaerobic respiration.

[+
Long term perspective is needed so that it will last for
generation to come. [1]

73.

74.

75.

76.

77.

78.

79.

80.

These microbes are the decomposers which break

down the complex organic substances into simpler

inorganic substance that go in to the soil for use by the

plants. [1]

The main reason behind this movement about raising

the height of the Sardar Sarovar Dam on the river

Narmada. [1]

Problems of constructing large dams.

(i) Social problems : It displaces large number of
peasants and tribals  without adequate
rehabilitation or compensation.

(i) Economic problems : It swallows huge amount

of public money without generations of
proportionate benefits.

(i) Environmental problems : It contributes
enormously to deforestation and loss of
biodiversity [Y2+ Y]

Artificial satellites uses solar cells as the main source of

energy. [1]

Its response in domestic sector is low due to its high

cost. [1]

In microevolution, the changes are small, even though

they are significant. [Y]

It does not properly explain speciation. [Y2]

Factors — Geographical isolation. [Y]
- Genetic drift.

- Variations due to natural selection. [Y2]

Snails : - Sex is not genetically determined. [1]

Sex of the children will be determined by what they
inherit from their father. A child who inherits and X-
chromosome from her father will be a girl. [1]

Gums and resins are waste products. [Y]
Old xylem/Vacuoles/leaves. [Y2]
Plants get rid of them through : -

- leaf fall [Y2]
- plants excrete to soil

- By transpiration. [Y]

Excretory system in human beings

Left renal
artery

Left kidney
Left renal vein

Aorta
Left ureter

Vena cava

Urinary bladder

e ot

~— Urethra

B R

First food chain :

Energy available to rats 10% of 50 kJ =% x50kd = 5kJ

Energy available to rats 10% of 5 kd = % x 5kdJ = 5kd
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Receptors = Heat/Pain
Receptors in skin

@)

Second food chain :
Energy available to grass hopper is 5 kJ

Energy available to bird is 0.5 kJ

Energy available to cat is 10% of 05 kJ =
E><£I<J =0.05kJ [1]
100 10

In the first food chain cat will get maximum energy. [ ¥2]

Which is about 0.5 — 0.05 kd = 0.45 kJ of cat in second
food chain. [Y]

This is explained in reference to 10% low which states
that availability of energy to a trophic level is 10% to its
previous level. [1]

Reflex action : Process of detecting the signal/input
and responding to an output action. Automatic
involuntary action in response to a stimulus. [1]

Reflex arc : Connection slow process of detecting input
and responding to an output. [1]

The path way of reflex action.

Spinal cor

(CNS) brain
-

Sensory neuron

Motor
neuron

Relay neuron
Effector = Muscle in arm

(3]

OR

A male individual contains one X chomosome and one
Y chromosome i.e. XY. Male produces two different

4 Message to

(ii)

kinds of gametes; half of the gametes having X
chromosome and other half having Y chromosomes.
Therefore, male is called heterogametic. [1]

A female individual contains two similar X chromosomes
i.e. XX. Female, therefore, produces same type of all
gametes. So, female is called homogametic.

The sex of the child is determined at the time of
fertilization when male and female gametes fuse to form
zygote.

If a sperm (male gamete) carrying X chromosome
fertilizes an egg or ovum (female gamete) carrying X
chromosome, then the offspring will be a girl female).
This is because the offspring will have XX combination
of sex chromosomes.

If a sperm (male gamete) carrying Y chromosome
fertilizes an egg or ovum (female gamete) which has X
chromosome, then the offspring will be a boy (male).
This is because the offspring will have XY combination

of sex chromosomes. [1]
@
Male Female

Gametes f x

Offsprings

| A

Female Male [3]

([ [
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