Prelim - Model Answer Paper
Science and Technology

Time : 272 Hrs. (Pages 10) Marks : 60
Section A
A.l (A) Fill in the blanks :
1. | When acids and alkalies react together salt and water are formed.
2. | Very fine particles mainly scatter blue light.
3. | The apparent random wavering of the hot air rising above the heated roads
is called mirage.
(B) Match the following :
Group A Group B
1. | Manganese - Transition metal
2. | Cerium - Lanthanide
(C) State true or false. If false correct it.
1. | True.
(D) Find the odd one out
1. | CH,COOH. It is a weak acid while the rest are strong acids.
A.2 Answer the following questions :
1. | 1. Those elements which have a tendency to lose their valence electrons

and form positive ions are considered metals.

2. On moving across a period, nuclear pull increases due to the increase
in atomic number and thus, atomic size decreases. Hence, elements
cannot lose electrons easily.

3. Therefore, the metallic character decreases across a period, moving from
left to right.
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The characteristics of magnetic lines of force are :

1.

Magnetic lines of force are closed continuous curves. They start from
north pole and ends on south pole.

The tangent at any point on the magnetic lines of force gives the direction
of the magnetic field at that point.

No two magnetic lines of force can intersect each other.

Magnetic lines of force are crowded where the magnetic field is strong

and far from each other where the field is weak.

2C,H;OH + 2Na — 5 2C4HzONa + Hyy
Ethyl alcohol Sodium Sodium ethoxide Hydrogen
2CuCl, + 2KI — Cuyl, g + 2KCl
Copper Potassium Cupric iodide Potassium
chloride jiodide (brown precipitate) chloride

Answer the following questions : (Any four)

1.

ok W N

The strength of an acid or base is measured on a scale of numbers
called the pH scale.

PH scale helps in measuring hydrogen ion concentration in solutions.
The scale reads from zero (most acidic) to 14 (most basic).

The value of pH indicates acidic or basic nature of a solution.

When the pH value is in between O to 7, the solution is acidic in nature.
At value 7, the solution is neutral and between 7 to 14 the nature of the
solution becomes alkaline /basic.

Strongly acidic substance have a very low pH. In fact, lower the pH, the
stronger the acid.

The solutions having pH values of 11, 12, 13 and 14 are usually
considered strong bases. In fact higher the pH, the stronger the base.

o "l

Acidic 7 Basic
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a) Joule’s law : Joule’s law can be stated as : The quantity of heat| 3
generated (H) in a conductor of Resistance (R), when a current (I) flows
through it for a time (t) is directly proportional to :

1. The square of the current.

2. The resistance of the conductor, and

3. The time for which the current flows. H = 4112}1{; cal

Given Potential Difference (V) = 250V
Resistance (R) = 1000Q
Time (t) = 12 sec.
To find () The currentI
(ii) Heat energy produced in joules
Formula : 1 = ¥V
R
H = I°RtJoules
. . V
Solution : (i I = R
- 250V _ 1
10002 4
I = 025A
(ii) H = I’RtJoules
H = (0.25A) x 1000Q x 12 sec.
= 0.0625 x 1000 x 12
= 750 Joules

(i) Current produced in a electric iron = 0.25A.

(ii) Heat energy produced in Joules = 750 Joules.

1. At every point of the circular loop, the magnetic field lines are in the | 3
form of concentric circles.

2. These circles would become larger and larger as we move away from
the loop.

3. At the center of the loop, the areas of these circles would appear as
straight lines.
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4. The magnetic field produced by a current Magnetic field lines
carrying wire at a given point depends due to current
directly on the current passing through it. through circular

5. Thus, ifa coil has ‘n’ turns, the field produced
is ‘n’ times larger than that produced by a N
single turn. < >

6. This is because the current in each —
circular turn has the same direction, and the
field due to each turn then just adds up.

a 20cm b) 35cm c) 30 cm. 3

1. In the atmosphere, there are a¢mospheric refraction at Sunset 3
different layers of air with
different refractive indices Apparent position ')
which keep on changing as the of th Sulj-l»“"""”‘.“l-lo_n'zon
physical conditions of air are Observe ﬁﬂ\
not stationary.

2. When we observe any object
through this air, the light

Atmosphere
coming from them refract
randomly due to which the apparent position of the object fluctuates.

3. The large scale effect of this phenomenon is the twinkling of stars,
advanced sunrise and delayed sunset.

4. Due to change in the refractive index of atmosphere, theintensity of light
that reaches our eyes from the stars varies and hence, the stars appear
twinkling at night.

5. Advanced sunrise occurs as a ray of light from the sun enters the earths
atmosphere, it follows a curved path due to refraction before reaching
to the observer.

6. It appears to the observer as if the rays are coming from the position
where the sun is seen by the observer, hence, the sun is seen earlier
before it reaches the horizon.
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Answer the following questions : (Any one) 5

602

Resistance in parallel combination,

1 1.1
Rp 7 Ry Ry
1 1
= —_——t —
6 6
2
T 6
~ R = 9 = 3Q
~Rp =35 =
Total resistance in the combination,
Rs = Rp + Ry
= 3+6
= 9Q

1. The defect of vision is hypermetropia. 5

2. The two possible reasons of hypermetropia are :

a) Weak action of ciliary muscles cause low converging power of eye lens.

b) The distance between eye lens and retina decreases on account of either
shortening of eyeball or flattening of lens.

3. The defect is corrected using convex lens.

4. The convex lens converges the light rays and image is now formed on

the retina.

Convex Lens

______________ Image focused at retina

Science : Paper - VI - A.P. - Page No. 5



... 6 ...

Section B

(A) Fill in the blanks :

Reproduction is necessary to maintain the number of individuals of a species.
The botanical name of garden pea is Pisum sativum

Solidified ethanoic acid is called glacial acetic acid.

(B) Name the following :
Xylem and phloem.
Carbondioxide and water

(C) Find odd one out :
AlLO,. It is an amphoteric oxide while the rest are basic oxides.
Heart. It is a circulatory organ while the rest are excretory organs.

Answer the following questions :

Human excretory system.

Renal Artery
Kidney
Renal Vein

Ureter

Urinary
\ Bladder

Urethra

1. Based on their functions, the neurons are classified into three groups
namely sensory neurons, motor neurons and association neurons.

2. Sensory neurons conduct impulses from the sense organs to the
brain and spinal cord.

3. Motor neurons conduct impulses from the brain and spinal cord to
the effector organs like muscles and glands.
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Association neurons perform the integrative functions of nervous
system.

Honey bees are beneficial to sunflower crop because they carry pollen
from plant to plant which results in cross pollination.

Cross pollination improves the quality and quantity of seeds which
results in high yield.

In the absence of honey bees, cross pollination does not occur and

hence, the yield of sunflower goes down tremendously.

Answer the following questions : (Any four)

Connection links :

1.

Organisms which are structurally intermediate between two different
groups are referred to as connecting links.

Peripatus is a connecting link because it 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.
The duck-billed platypus lays eggs like reptile and has hair and
memory glands like mammals.

Lung fishes though a fish breathes air through its lungs.

These organisms point strongly to the fact that : Mammals have
evolved from Reptiles and Amphibia from fishes.

Male parent Female parent

.............. gametes

Female offspring Male offspring
Sex determination in human beings is genetical.
In human beings there are 46 chromosomes or 23 pairs out of which

22 pairs are autosomes and one pair is sex chromosome.
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In human males two dissimilar chromosomes XY are present and in
human females similar chromosomes XX are present.

All children inherit ‘X’ chromosome from their mother and ‘X or Y’
from their father.

Therefore, the sex of the offspring is determined by the chromosome
that they inherit from their father.

If it is ‘X’ then the offspring will be a daughter and if Y’ then it will be a
son.

When Hydra reaches maturity and is well fed its body wall begins to
form a rounded growth from the stalk of the adult.

This growth is called a bud which develops in time into a miniature
hydra.

The body layers, body cavity and the digestive cavity of the young hydra
are continuous with that of the parent hydra.

The young hydra gets nourishment from the parent.

When the young hydra is sufficiently developed to take up an
independent existence, the base of the new hydra seals off and thus,

allows the new individual to break off from the parent hydra.

Young
hydra

Parent hydra

The movement or growth of any part of a plant in response to an external
stimulus is called tropism or tropic movements. These movements are
growth dependent.

The movement of shoot system of a plant in response to the stimulus
light is called phototropism. e.g. stem bends towards the light.

The movement of root system of a plant in response to the stimulus of

gravity is called gravitropism. e.g. roots grow downwards.
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4. The movement of root system of a plant in response to the stimulus of
water is called hydrotropism. E.g. roots grow towards water.

5. The movement of a plant part in response to certain chemicals is
called chemotropism. E.g. pollen tubes grow towards the ovules.
The process of intake of nutrients and its utilization by an organism is

nutrition. It’s basic steps are :

1. Ingestion : It is act of taking food inside.

2. Digestion : The process of breaking down of complex organic food
into simpler soluble substances is called digestion. This is done
mechanically by teeth and chemically with the help of enzymes.

3. Absorption : After digestion is completed soluble digested food is
absorbed into the body fluids.

4. Assimilation : The absorbed food is transported into tissues and cells
of the body where they are used for growth and development or stored
for future use.

5. Egestion : The undigested and unabsorbed residues of food are thrown
out of the body.

Answer the following questions : (Any one)

Magnesium is a metal whereas chlorine is a non-metal. Magnesium reacts
with chlorine to form an ionic compound magnesium chloride.

The atomic number of magnesium is 12, so its electronic configuration
is 2, 8, 2. It has 2 valence electrons. A Magnesium atom donates its 2
valence electrons (to two chlorine atoms) and forms a stable magnesium
ion, Mg2+

Mg: - 2e” ——— Mg?*

magnesium atom electrons magnesiumion

2,8,2 2,8

The atomic number of Chlorine is 17, and its electronic configuration is
2, 8, 7. Chlorine atom has 7 valence electrons, so it requires only 1 more
electron to complete its octet. Since, one Magnesium atom donates 2

electrons, so, two Chlorine atoms take these two electrons and form two
chloride ions.
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2-Cl: + 26 —b 2[:(:::1:]—

two chlorme atoms electrons
(2,8,7)

The positively charged magnesium ions and negatively charged chloride
ions are held together by electrostatic force of attraction to form

magnesium chloride (MgCl,) compound.

Figure : Formation of Magnesium chloride

two chloride ions
2(2, 8, 8)

+{']

Magnesium atom Magnesium
(2, 8, 2) (2,8)
. Two chloride
Two chlorine ions
(2at08m7) (2. 8, 8)
a) Carbon 5

b) Carbondioxide

¢) Diamond

d) For making jewellery
e) Graphite
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