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Solution

PREBOARD 2 EXAMINATION 2022

Class 10 - Science

Section A
1. i. The number of C-H bonds in ethane (C2H6) molecule is 6. Carbon is tetravalent. Each carbon atom forms 3

single bonds with 3 hydrogen atoms.
ii. Diamond is not a good conductor of electricity because it has no free electrons in its structure (like

graphite) to conduct electric current.

2. i. Given, Atomic mass of Na = 23, Atomic Mass of Si=28 and Atomic Mass of Cl =35. 
Average atomic mass of Na and Cl =  = 29. 

Since, the arithmetic mean of atomic masses of Na and Cl is not equal to the atomic mass of Si. Also, the
properties of Na, Si and Cl are different. Therefore, it does not form Dobereiner's triads.

ii. Given, Atomic mass of Be = 9, Atomic Mass of Mg=24 and Atomic Mass of Ca =40. 
Average atomic mass of Be and Ca =  = 24.5 

Since, the arithmetic mean of atomic masses of Be and Ca is nearly equal to the atomic mass of Mg. Also,
Be, Mg and Ca have many similar properties. Therefore, it forms Dobereiner's triads.

3. Sexual reproduction takes place with the help of fusion of male and female gametes, thus 2 haploid gametes
restore the diploid nucleus and thus form zygote, which have content from both the parent and hence
producing a new recombination Whereas, in asexual reproduction the offspring develops from a single
parent, the genetic material of the offspring is exact copy of the single parent. 
Better chances of survival are seen in sexually reproducing organisms. This is because variation occurs in
sexual reproduction which improves the vigour and vitality of the individual. This is helpful for the
organisms in better adaptability to the environment.

4. i. The formation of sperms takes place in testis and which are delivered through the vas deferens or
spermduct via urethera as males posses common urinogenital tract. Now sperms ejaculate out of the body
through peins.

ii. The secretions of prostate gland and seminal vesicles allow the sperms to be in a fluid medium, this fluid
together with prostatic fluid and seminal fluid is known as semen, which makes their transport easier and
also provides them with nutrition.

5. On this basis we cannot say that light eye colour is dominant or recessive until a cross is made between
parent having light eye colour and another with dark eye colour is made. Only then it will be possible to
predict the dominant or recessive nature of gene.

OR
The two parents involved in sexual reproduction produce gametes which fuse together forming a zygote. It
gradually develops into a young child showing certain similarities with the parents. 
Since, a child inherits its characters from both the parents the resemblance with them is very close. The
grandparents and the child resemble less closely because a gap of gene pool is created by the parents of the
child. Since the child is immediate generation next to his parent thus to carry more similar genes as that of
parents. Variations are more with grandparents.

6. i. The magnetic field and hence the magnetic line of force exist in all the planes all around the magnet.
ii. The relative strength of the magnetic field is shown by the degree of closeness of the field lines and the

direction of the magnetic field is obtained by tangent to the field lines at the point of intersect.
7. The dam is a barrier that is built across a river or a stream for storage of water. 

We seek to build large dams because it can ensure the storage of an adequate amount of water for irrigation
and also for generating electricity. 
The three main problems are an economical problem, environmental problem, and ecosystem problem.

Section B

8. i. The formula will be A2O because the valency of first group elements is 1 and the valency of oxygen is 2.

ii. The formula will be AX3 because valency of group thirteen is 3 and of halogen is 1.
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iii. AB2 - valency of element A of group 2 is 2 and of element B of group seventeen is 1.

9. i. Four 

ii. C4H8 and C5H10 are homologues as they differ in

i. - CH2-

ii. differ in 14u molecular mass
iii. Same functional group
iv. Same general formula

OR
i. According to octet rule, an atom always tends to have eight electrons in its outermost shell or Valence

shell. This may be done either by the transfer of electrons from one atom to the other or by the sharing of
electrons in the atoms.

ii. a. Covalent bonds in ammonia (NH3) molecule: The atomic number of nitrogen is 7. Its electronic

configuration is 2, 5. This means that nitrogen atom has five valence electrons. In order to have eight
electrons in the valence shell, the nitrogen atom shares three electrons with the electrons of three
hydrogen atoms. Thus, nitrogen atom gets linked to three hydrogen atoms by three covalent bonds. The
formation of ammonia molecule may be shown as follows:

b. Covalent bonds in ethylene (C2H4) molecule: Ethylene molecule has two carbon atoms. Each carbon

atom shares two electrons with the two hydrogen atoms. At the same time, both the carbon atoms
mutually share two electrons each. Thus both the carbon atoms get linked by double bond. Each
carbon atom also gets linked to two hydrogen atoms by single bonds. The formation of ethylene
molecule may be shown as follows:  

10. Parents RRYY x rryy

Round, yellow wrinkled, green

F1 — Rr Yy x Rr Yy

Round, yellow Round, yellow

The given cross is a dihybrid cross that shows the inheritance of two different traits simultaneously. In the
given question, when pure breeding dominant parent plant (RRYY) crossed with pure breeding recessive
parent plant (rryy), it gives heterozygous dominant progeny in the F1 generation. All progeny in this cross

will have genotype RrYy and exhibit round yellow. Self-cross of F1 progeny will give F2 generation.

11. (a) We know that 

P =  

Therefore, R =  
Resistance of 1st lamp, 

R1 =  

V
2

R

V
2

P
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=  
Resistance of 2nd lamp, 
R2 =  

=  
Since, two lamps are connected in parallel, so its equivalent resistance is given by 

 

R =  

By Ohm's Law,current drawn from the mains: 
I =  
= 0.73 A

 The current drawn from the mains is 0.73 A

(b) Energy consumed =  

12. The resistance of electric lamp, R1 = 20 , 

The resistance of the conductor connected in series, R2 = 4  

Then the total resistance in the circuit 
R = R 
1 + R2 

Rs = 20  + 4  = 24  

The total potential difference across the two terminals of the battery 
V = 6 V. 
Now by Ohm’s law, the current through the circuit is given by 

 

 

= 0.25A 
Applying Ohm’s law to the electric lamp and conductor separately, 
We get potential difference across the electric lamp, 

V 
= 5V 
and, 
that across the conductor,  
= 5V 
and, 
that across the conductor,  
= 1V 
Suppose that we like to replace the series combination of electric lamp and conductor by a single and
equivalent resistor. Its resistance must be such that a potential difference of 6 V across the battery terminals
will cause a current of 0.25 A in the circuit. The resistance R of this equivalent resistor would be 

 

 

 
This is the total resistance of the series circuit; it is equal to the sum of the two resistances.

OR
Resistors 3  and 2  are in series 
The effective resistance of lower arm = 3 + 2 = 5  
Resistance of upper arm is also 5 . The lower and upper arms are in parallel to each other. 
Therefore, the total resistance is given by 

 

The current through ammeter is equal to the total current. 
 Total current = 

484Ω
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13. i. Biodegradable substances are paper cups, napkins and paper bags. 
Non-biodegradable substances are Aluminium foils, polythene, plastic bottles, cans.

ii. a. By segregating the waste into biodegradable and non-biodegradable, they can be treated easily and
accordingly thus reducing environmental pollution.

b. Biodegradable waste can be converted into compost, biogas for agricultural purposes and other uses.
c. Non-biodegradable waste can be sent to factories for recycling and also be used as landfills.

iii. Rama is good observer, takes initiative and a sensible person, who applies and understands the value of
nature.

Section C
14. i. Plants with round and yellow coloured seeds.

ii. YYRR and yyrr
iii. : Plant with wrinkled and green coloured seeds (S) (genotype rryy) is crossed with plant with wrinkled and

yellow coloured seeds (R) (genotype rrYY or rrYr). If plant with wrinkled and green coloured seeds (rryy)
is crossed with plant having wrinkled and yellow coloured seeds of genotype rrYY then all plants
produced with wrinkled and yellow coloured seeds whereas if plant with wrinkled and green coloured
seeds (rryy) is crossed with plant having wrinkled and yellow coloured seeds that has genotype rrYy then
50% plants with wrinkled and yellow coloured seeds and 50% plants with wrinkled and green coloured
seeds are produced. 
OR 
9 : 3 : 3 : 1 ratio of phenotypes only

15. i. Fleming’s left hand rule is used to determine the direction of force on electron i.e., in south direction.
ii. The angle between velocity and magnetic field is zero. Therefore, magnetic force on the particle is zero.

iii. As the direction of current is taken opposite to the direction of motion of electrons, therefore, current
from the motion of electron and proton is in the same direction, i.e., from bottom to top. Now, according to
Fleming’s left hand rule, the electron and the proton experience forces both pointing into the plane of
paper.

OR
into the page

OR
i. The direction of the current has no effect on the size of the turning effect on the coil.

ii. Electric fan works on the principle of electric motor. It converts electrical energy to mechanical energy.
iii. brushes

OR
half rotation


