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SOLUTION (SCIENCE)

Class 10 - Science
Section A

1. (c) One-fourth
Explanation: We know that

R = 

Therefore, when the diameter of the wire is doubled, the resistance becomes one-fourth of the actual value.

2. (a) Cricket
Explanation:

The X0 sex-determination system is a system that determines the sex of offspring among grasshoppers, crickets,
cockroaches, and some other insects. In this system, there is only one sex chromosome, referred to as X. Males only
have one X chromosome (X0), while females have two (XX).
The zero (sometimes, the letter O) signifies the lack of a second X. Maternal gametes always contain an X
chromosome, so the sex of the animals' offspring depends on whether a sex chromosome is present in the male gamete.
Its sperm normally contain either one X chromosome or no sex chromosomes at all.

3. (b) A and C
Explanation: Precautions

Germinating seeds should be kept moist.
All connections of the set-up should be air-tight.
Freshly prepared KOH solution should be used.
Keep one end of U-shaped delivery tube in a conical flask and the other end immersed in water of the beaker.
The test tube containing KOH should be hung carefully.

CO2 produced is absorbed by KOH solution, air from the tube enters the flask which pulls the water up in the tube.

4. (a) B and C
Explanation: A. A fuse wire is a safety wire connected in series with the live wire, in case of any large current supply or
malfunctioning in the electric connections it melts and breaks the electric circuit.
B. A fuse wire is connected in series so as to pass the current totally through the fuse. It is not  connected in the end of the
circuit.
C. The relation between thickness of a wire and it's current carrying capability is that, more the thickness more the current a
wire can carry. So fuse wires are made of sufficient thickness. Means thinner the fuse wire, lesser is its current capacity.
D. The fuse needs to be rated slightly higher than the maximum operating current of the protected device, so that the fuse won't
blow when the equipment is used.
Statement B and C are not correct about electric fuse.

5. (d) A, B and D
Explanation: Metals exhibit electrical conductivity (due to free electrons), sonority (production of ringing sound when struck)
and ductility (ability to be drawn into wires).

6. (c) 13 covalent bonds
Explanation: Butane C4H10 has 3 C-C covalent bonds and 10 C-H covalent bonds. Thus, it has 13 covalent bonds.

7. (a) NaCl, NH3, CO2, H2O

Explanation: Sodium hydrogen carbonate is produced on a large scale by reacting a cold and concentrated solution of sodium
chloride with ammonia and carbon dioxide:
NaCl + NH3 + H2O + CO2   NaHCO3 + NH4Cl

8. (b) (i) and (ii)
Explanation: Factors responsible for the rapid spread of bread mould on slices of bread are:

i. a large number of spores
ii. availability of moisture and nutrients in bread

ρl
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→
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9. (a) A, C and D only
Explanation:

Dilute hydrochloric acid will turn blue litmus red.
It evolves H2 gas with Zn metal. 

Zn + 2HCl  ZnCl2 + H2

Brisk effervescence will be due to CO2 (g). 

Na2CO3 + 2HCl  2NaCl + H2O + CO2

10. (b) III
Explanation: The other three sketches illustrate budding in yeast. In III all the cells are separate and single.

11. (d) Seven
Explanation: Mendel selected 14 different varieties of the pea and grouped them into seven pairs. Each pair was considered
for a specific trait (characteristic) such as flower colour or seed shape or stem length, etc. The two members of each pair
showed contrasting forms of the chosen trait, e.g., in a pair selected for stem length, one variety had a tall stem (6-7 feet tall)
while the other had a dwarf stem.

12. (d) Coulomb
Explanation: Coulomb is the unit that is used for measuring electric charge.

13. (d) material C
Explanation: material C

14. (c) Oxygen
Explanation: Oxygen

15. (d) 

Explanation: Let the weight of raisins before d experiment be w1 let the weight of raisins after they have soaked water be

w2 percentage of water absorbed= .

16. (c) A
Explanation: Uterus is a site of implantation.

17. (b) Both A and R are true but R is not the correct explanation of A.
Explanation: The metallic body of the electrical appliance is connected to the third pin which is connected to the earth. This is
a safety precaution and avoids eventual electric shock. By doing this the extra charge flowing through the metallic body is
passed to earth and avoid shocks. There is nothing such as reducing the heating of connecting wires by three-pin connections.

18. (a) Both A and R are true and R is the correct explanation of A.
Explanation: Both A and R are true and R is the correct explanation of A.

19. (a) Both A and R are true and R is the correct explanation of A.
Explanation: Phototropism is the movement or bending of light towards light. Hence, it is known as the directional growth
movement.

20. (b) Both A and R are true but R is not the correct explanation of A.
Explanation: Herbivores obtain their food from plants. Hence, are known as first-order carnivores. The carnivores like tiger
cannot be preyed upon further, lie at the top of food chain and hence termed as top carnivores.

Section B

i. 21. The given information fits with structure of ethanol, C2H5OH:

ii. The two homologs of C2H5OH would be C3H7OH and C4H9OH (Butanol).

OR
A is ethanoic acid, CH3COOH 

B is sodium ethanoate, CH3COONa 

→

→

× 100
Final weight − Initial weight

Initial weight

× 100
−w2 w1

w1
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C is methanol, CH3OH 

D is methylethanoate, CH3COOCH3

22. Control and co-ordination in the body is of two types i.e nervous control and hormonal control. Nervous control is rapid. It takes
place through electrical signals called nerve impulses. The hormonal control is through chemical messengers called hormones
secreted by endocrine (ductless) glands and carried by blood to the target organs.

23. Artificial ecosystems are those ecosystems which are modified and managed by human beings. Crop fields are man-made. Here
plants do not grow naturally rather most of the plants are grown by humans according to the season, type of soil, etc. Crop fields
are not like wild forest area, which is left to the care of nature and can sustain itself. In crop fields, the land is managed, the soil is
prepared for sowing seeds, then irrigated and further progress is also kept under observation for getting a good yield. This is why
crop fields are known as an artificial ecosystem.

24. Wastes pollute air, soil and water, and cause harmful effects on all living organisms . If waste is not properly segregated into
biodegradable and non-biodegradable it will pollute environment and also, hamper the process of decomposition. If the waste is
disposed off near a residential area and is not covered properly, it can create a problem of stench in the surrounding and lead to
various health issues.

25. The expression relating the distance of object 'u', distance of image 'v' and focal length 'f' for a spherical mirror, is called the
spherical mirror formula. It is represented as:

OR
When the image formed is virtual, erect and enlarged then object should be placed between focus and pole of the concave mirror.

26. Propanone :

Section C
27. In this reaction, we will observed that the white colour of Silver chloride changes to Greyish white due to the formation of

Silver metal. The decomposition of silver chloride is caused by light. This reaction is used in black and white photography.
2AgCI(s)  2Ag (s) + Cl2(g)

Decomposition reaction / Photolytic decomposition.

28. Real Image Virtual Image

1. It is formed by the actual meeting of reflected (or
refracted) ray.

1. It is formed when reflected (or refracted) rays appear to meet when
produced backward

2.It can be obtained on the screen. 2.It cannot be obtained on the screen.

3.It is always inverted. 3.It is always erect.

4.It is formed by concave mirror or convex lens.
4.It is formed by concave, convex and plane mirror(or concave and
convex lens.)

29. The main function of the reproductive system is to produce the gametes for the sexual reproduction. Reproductive system is not
necessary for the survival of the individual. So even if reproductive system is fully removed, the persons may have a good health.
That is why the persons who are sterile cannot reproduce but can survive.

OR
Sexually transmitted disease caused due to

1. Bacterial infection is gonorrhoea, and
2. Viral infection is AIDS (Acquired Immune Deficiency syndrome). These disease can be prevented by responsible sexual

behaviour such as use of condom during intercourse, etc.

= +1
f

1
u

1
v

Sunlight
− →−−−−−
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30. This student is unable to see far off objects. This means that the student is suffering form myopia. Doctor will prescribe a concave
lens a suitable focal length.

Correction for myopia
31. Calcium oxide reacts with water to form calcium hydroxide, liberating a large amount of heat. This makes the beaker warm. The

substance, X, is therefore, Calcium oxide (CaO).
CaO(s) + H2O(l)  Ca(OH)2(aq) + Heat

This is a type of a Combination reaction.

i. 32. Genetics is the study of mechanism by which variations are created and inherited. These variations are far more in sexual
reproduction due to crossing over in meiosis and also new diploid recombination.

ii. Evolution is used for studying the development of new species of organisms from the existing ones through accumalation of
variation.

OR
In sexual reproduction, two individuals having different variations combine their DNA to give rise to a new individual. Therefore,
sexual reproduction allows more variations, whereas, in asexual reproduction, chance variations can only occur when the copying
of DNA is not accurate. Additionally, asexual reproduction allows very less variations because if there are more variations, then
the resultant DNA will not be able to survive inside the inherited cellular apparatus. However, in sexual reproduction, more
variations are allowed and the resultant DNA is also able to survive, thus making the variations viable.
Variation and Evolution: Variants help the species to survive in all the conditions. Environmental conditions such as heat, light,
pests, and food availability can change suddenly at only one place. At that time, only those variants resistant to these conditions
would be able to survive. This will slowly lead to the evolution of a better-adapted species.Thus, variation helps in the evolution
of sexually reproducing organisms.

i. 33. Near sightedness (myopia) defect arises either because of :
(a) decrease in focal length of eye lens.(b) elongation of the eye ball

ii. To correct this defect of vision, he must use a concave lens of suitable focal length. The concave lens of suitable focal length
will bring the image back to the retina as shown in the given figure.

iii. Given, v = -100 cm , u =  
Using lens formula,

f = -100 cm = -1 m. 
 Power of lens, 

P =  = -1D.

Section D
34. Ionic or Electrovalent bond may be defined as:

A bond which is formed between two different atoms by the transfer of one ore more electrons from one atom to the other atom.
Formation of Ionic Bond. We have stated that the ionic bond is formed by the transfer of electrons from one atom to the other
atom. Actually, both the atoms taking part in the bond formation have incomplete outermost energy shells. For example, let us
take the example of Na and Cl atoms. Na atom has one valence electron (2, 8, 1). Similarly, Cl atom has seven valence electrons
(2, 8, 7). Both these atoms take part in bond formation to have eight electrons in the valence shell. Sodium loses the only electron
present in the valence shell and forms a cation:

Na (sodium atom)  Na+ (sodium cation)
The electron released by sodium atom is taken up by the chlorine atom which has already seven valence electrons. Chlorine
changes to an anion as follows

→

∞

= − ⇒ − =1
f

1
v
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u
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1
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2, 8, 1− →−−−−−
−1 electron

2, 8
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Both the Na+ ion and Cl- ion have stable electronic configuration.Na+ ion has the configuration of the noble gas neon. Similarly,

Cl- ion has the configuration of noble gas argon. The oppositely charged ions are attracted towards each other. The attraction leads
to the formation of ionic bond which is also called electrovalent bond. The formation of NaCl may be represented as follows: 

The formation of ionic bond can also be shown as follows: 

OR

i. Pure metals are extracted from their carbonate ores through the following steps:

a. Concentration of Ore:
Gangue first needs to be removed from the ore keeping in mind the differences in physical and chemical properties of
gangue and ore.

b. Calcination:
The carbonate ores must be heated strongly in the absence of air to convert them into metal ores.

For example: 
c. Reduction:

Next, reduction is carried out using a more reactiave metal or carbon.
For example: ZnO + C   Zn + CO
This happens because carbon has a greater binding affinity for oxygen than Zinc does.
Finally, the obtained metal is refined by electrolysis of their salt solutions.

ii. Copper glance is the ore of copper sulphide. It is first roasted and then the remaining Cu2O is reduced using Cu2S in the tank.

This way, copper metal is extracted. 

Electrolytic refining of copper: The electrolyte is a solution of acidified copper sulphate. The anode is impure copper,
whereas, the cathode is a strip of pure copper. On passing electric current, pure copper is deposited on the cathode.

a. 35. Excretion is the process of removing harmful metabolic waste such as urea, uric acid and salts from our body.
b. Nephron is the basic filtration unit present in the kidney.
c. Diagram of Human Excretory System is shown below.

i. kidney forms urine
ii. ureter is a long tube which collects urine from kidney.

ZnC (s) ZnO + C (↑)O3 −→
Δ

O2

→

2C S + 3 2C O + 2Su2 O2 −→
Δ

u2 O2

2C O + C S 6Cu + Su2 u2 −→
Δ

O2
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iii. urinary bladder store urine until it is passed out.

iv. 

OR
The functional differences between the four chambers of the heart are discussed below:
Right Atrium - It receives deoxygenated blood from the body via superior and inferior vena cava and pumps it into the right
ventricle.
Left Atrium - It receives oxygenated blood from lungs via pulmonary vein and pumps it into the left ventricle.       
Right Ventricle - It collects blood from the right atrium and pumps it to the lungs for oxygenation via the pulmonary artery.
Left ventricle - It collects blood from the left atrium and pumps it the entire body via aorta (main artery).       

36. 

A fuse in a circuit prevents damage to the appliances and the circuit due to overloading. Otherwise, the appliances or the circuit
may be damaged. 
When current in the circuit exceeds the value of fuse rating, the fuse wire burns due to overloading. This causes a gap in the
circuit and the current stops flowing in the circuit. 
This is done due to the reason so that the circuit or the appliances to be connected in the circuit continue functioning without any
damage in future.

Section E
37. Read the text carefully and answer the questions:

How do we express electric current? Electric current is defined by the amount of charge flowing through a particular area in unit
time. In other words, it is the rate of flow of electric charges. In circuits using metallic wires, electrons constitute the flow of
charges. However, electrons were not known at the time when the phenomenon of electricity was first observed. So, electric
current was considered to be the flow of positive charges and the direction of flow of positive charges was taken to be the
direction of electric current. Conventionally, in an electric circuit, the direction of electric current is taken as opposite to the
direction of the flow of electrons, which are negative charges.

If a net charge Q, flows across any cross-section of a conductor in time 't', then the current 'I', through the cross-section
is given by I = Q/T

(i)
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OR
The electric current is expressed by a unit called ampere (A). One ampere is constituted by the flow of one coulomb of
charge per second.

38. Read the text carefully and answer the questions:
We have seen that the different parts of our body have specific functions. Our mouth waters when we see the food we like without
our meaning to. Our heart's beat without our thinking about it. In fact, we cannot control these actions easily by thinking about
them even if we wanted to. So, in between the simple reflex actions like change in the size of the pupil, and the thought out
actions such as moving a chair, there is another set of muscle movements over which we do not have any thinking control. Many
of these involuntary actions are controlled by the mid-brain and hind-brain. All these involuntary actions including blood pressure,
salivation and vomiting are controlled by the medulla in the hind-brain. Think about activities like walking in a straight line,
riding a bicycle, picking up a pencil. These are possible due to a part of the hind-brain called the cerebellum. It is responsible for
the precision of voluntary actions and maintaining the posture and balance of the body. Imagine what would happen if each of
these events failed to take place if we were not thinking about it.

OR
'Beating of heart muscle' is an example of involuntary action. Involuntary actions are slower than reflex actions.

39. Read the text carefully and answer the questions:
Copper sulphate crystal contains water of crystallisation when the crystal is heated the water is removed and salt turns white. The
crystal can be moistened again with water. The water of crystallisation is the fixed number of water molecules present in 1
formula unit of copper sulphate. On heating gypsum at 373K, it loses water molecules and became calcium sulphate hemihydrate.

OR
CaSO4. H2O is obtained when gypsum is heated at 373K. 

Heating gypsum at 373K results in loss of water of crystallization, forming plaster of Paris as the product.

The SI unit of electric charge is the coulomb (C), which is equivalent to the charge contained in nearly 6  1018

electrons.

(ii) ×

Reflex Action is an unconscious, automatic and involuntary response of efforts, i.e., muscles and glands, to a stimulus,
which is monitored through the spinal cord. Reflex action is controlled by the spinal cord.

(i)

Yes, reflex action involves all parts of the voluntary nervous system.(ii)
The part of the autonomic nervous system that controls involuntary actions are controlled or regulated by medulla
(hindbrain).

(iii)

If the crystal is moistened with water, then the blue colour of the crystal reappears.(i)
The commercial name of calcium sulphate hemihydrate is Plaster of Paris.(ii)
Five water molecules are present in one formula unit of copper sulphate.(iii)

1
2
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