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SUMMATIVE ASSESSMENT - II SCIENCE 

CLASS 10 

CBSE Sample Papers for Class 10 Science SA2 with Solutions paper 2

Time: 3 Hrs MaxMarks: 90 

General Instructions:

A) The question paper comprises of two sections, A and B. You are to attempt both the sections.

B) All questions are compulsory.

C) There is no overall choice. However, internal choice has been provided in all the five

questions of five marks category. Only one option in such questions is to be attempted.

D) All questions of section A and all questions of section B are to be attempted separately.

E) Questions number 1 to 3 in section A are one mark questions. These are to be answered in one

word or in one sentence.

F) Questions numbers 4 to 7 in section A are two marks questions. These are to be answered in

about 30 words each.

G) Questions numbers 8 to 19 in section A are three marks questions. These are to be answered

in about 50 words each.

H) Questions numbers 20 to 24 in section A are five marks questions. These are to be answered

in about 70 words each.

I) Questions number 25 to 42 in section B are multiple choice questions based on practical

skills. Each question is a one mark question. You are to select one most appropriate response

out of the four provided to you.
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A coin in a glass beaker appears to rise as the beaker is slowly filled with water. Why?

It happens on account of refraction of light. A ray of light starting from the coin goes from 
water to air and bends away from normal. Therefore, bottom of the beaker on which the 
coin lies appears to be raised.

SECTION – A 

1. Define Homologous Series.

A homologous series is a group of organic compounds having the same functional group

and similar chemical properties in which the successive compounds differ by CH2 group.

2. Give two examples of biodegradable materials.

Vegetables peel, dry leaves, hay etc.

3. What is radiocarbon dating?

Radiocarbon dating is a radiometric dating technique that uses the decay of carbon-14

(14C) to estimate the age of organic materials.

4.

5. Define hydrogenation and its applications in industries.

The addition of hydrogen to an unsaturated hydrocarbon to get a saturated hydrocarbon is

called hydrogenation. It is used to prepare vegetable ghee from vegetable oils.

6. Suggest two approaches to conserve forests.

Approaches to conserve forests are

i) Afforestation and Reforestation.

ii) Building of national parks, sanctuaries and biosphere reserves.

7. What will be your role as an individual in conserving coal and petroleum?

 Switch off the lights, fans, television and other electrical appliances when not needed.

This will save a lot of electricity.

 Bicycles should be used for covering short distances to save precious fuel like petrol.

 Using alternate source of energy like solar lights, solar heaters that save electricity.
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8. What do you mean by dispersion of light? Draw a diagram to show the dispersion of white

light by a glass prism.

When a beam of white light is passed through a glass prism, it is split up into a band of

colours called spectrum. This is called dispersion of white light.

9. Three mirrors, one plane, one concave and one convex are lying on the table.

a) How can a person identify them without touching them or using any other apparatus or

device?

Plane mirror produces the image of same size. Concave mirror produces a magnified

image, while convex mirror will produce a diminished image.

b) The rays parallel to the principal axis, of a spherical mirror, actually meet at a point 15

cm away from its pole. Identify the mirror and give its focal length.

Concave mirror and f = 15 cm

10. A convex mirror used in a car has a focal length of 300 cm. If a cycle is located at 50 cm

from this mirror. Find the position, nature and magnification of the image of the cycle

formed in the mirror.

f = 300 cm, u = -50 cm, v =?

 =  +
 

 =  -  
 
 =

   
 -  

   
 =

  

   
 =

 

   

v= 42.85 cm 

Magnification, m = -v/u = - 42.85/-50 = 0.857 

Since m < 1 and positive – The image is diminished, virtual and erect. 

11. Answer the following:

a) What were the limitations of Newland’s law of Octaves?

i) Newland’s Law of Octaves was applicable only upto calcium. After calcium it

could not be extended to elements with higher atomic mass.

ii) Newland’s assume that only 56 elements are found in nature and further no

elements will be discovered.

iii) It contains only few elements having similar properties.

b) How were the positions of different isotopes decided in the modern periodic table??

All the isotopes have the same atomic number. The position of isotopes were placed

based on their atomic numbers. So they are assigned the same position in the periodic

table.
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Punnett’s square showing F2 Generation

12. Answer the following

a) Hydrogen can be placed in Group 1 and Group 7 of periodic table. Why?

Hydrogen forms both positive ions like alkali metals(Group 1) and negative ions like 

halogens(Group 7). So the position of hydrogen is not clear in Mendeleev’s periodic 

table.  

b) Name an element with five electrons in its outer most shell.

Nitrogen is an element with five electrons in its outer shell. 

c) What is the common feature between Helium and Neon gases?

The outermost shell of helium and neon are completely filled with electrons. They 

don’t have the tendency to lose or gain the electrons.  

13. What do you mean by stake holder? Name the stake holders that come under forest and

wildlife?

Stake holder may be an accountant,  group, organization, member or system who affects or

can be affected by an organization's actions.

The stake holders that come under forest and wild life are as follows

 People living in and around forests who obtain most of their requirements from forests.

 Forest department which owns the forests.

 Industrialists which obtain raw materials for their industries.

 Wildlife and nature enthusiasts.

14. The genotype of green wrinkled seeds is denoted as yyrr and that of round seeds as YYRR.

a) Construct a Punnett’s Square to illustrate F2 generation

F
2 

Generation is obtained by self- crossing F1 Generation

Gametes YR Yr yR yr 

YR YYRR YYRr YyRR YYRr 

Yr YYRr YYrr YyRr Yyrr 

yR YyRR YyRr yyRR yyRr 

yr YyRr Yyrr yyRr yyrr 
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b) Write the genotype and phenotypes of the plants obtained when F1 plants are self-

pollinated.

The genotype ratio will be YYRR : YYRr : YyRR : YyRr : YYrr : Yyrr : yyRR : yyRR

:yyRr : yyrr  = 1:2:2:4:1:2:1:2:1

The phenotype ratio will be 9:3:3:1 (yellow, round seeds) : (yellow, wrinkled seeds) ;

(green, round seeds) :(green, wrinkled seeds)

15. Why are traits acquired during the life-time of an individual not inherited?

Acquired traits are structural, functional and behavioral changes that an individual

develops during its lifetime due to a particular environment. These traits are not passed on

to DNA of germ cells. They remain restricted to somatic cells. These traits get destroyed

with the death of the individual. Therefore, traits acquired during life time of an individual

are not inherited.

16. ‘Molecular phylogeny favors in determining the ancestry of a n organism’. Do you agree

with the given statement? Justify it.

Yes, molecular phylogeny gives an idea of tr acing the ancestry by studying the changes in

their DNA. Hence, a large number of f ossils are collected from different geological periods

and from different regions. The specific DNA sequence of each is determined and

compared with the others. The comparative study enables us to find out; what was the

original sequence of D NA, when it underwent a change, in which form the change were

passed down and so on. In this way molecular phylogeny favors in determining the

ancestor of an organism.

17. Answer the following

a) Identify the type of asexual reproduction in the given images A and B.

a) b) 

A.  Budding in hydra B. Regeneration 

b) How do they differ from each other?

Budding Regeneration 

In this type of asexual reproduction, a bud

develops as an outgrowth due to repeated cell 

division at one specific site. 

In this type of asexual reproduction,

body of an individual is cut or broken 
up into many pieces. 

These buds develop into tiny individuals and

when fully mature, they detach from the parent

body and become new independent individual. 

Each of these pieces can regenerate
into an entire individual. 

E.g. hydra, yeast E.g. planaria, sponges 
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18. Answer the following:

a) What is the need for DNA to replicate during the process of reproduction?

DNA replication is the basis for biological inheritance. Therefore, DNA must first

replicate itself in order to pass along the genetic traits that characterize the cell to its

offspring.Variations in the DNA create mutations which are the basis of evolution.

b) What causes variation in the offspring?

Error in copying of DNA causes variation (change) in the offspring.

19. Answer the following:

a) Explain the steps or process of tissue culture?

The steps of tissue culture are

i) Tissue from a desired plant is placed in a suitable nutrient medium under sterile

conditions

ii) The tissue grows into an unorganized mass, known as callus

iii) A part of callus is transferred into another medium that contains hormones, which

induces the formation of plantlets

iv) The plantlets are transplanted in the soil or on pots.

b) What are its advantages?(any two)

The advantages are

i) The production of plants with desirable traits such as good flowers, fruits etc.

ii) Production of virus free plantlets

iii) Very small explants can be transferred

iv) In relatively short time (due to increased multiplication rate) and space,  a large

number of plants that can be produced from single individual

v) Useful for plants that are difficult to propagateby conventional methods (e.g. plants

producing little viable seeds).

20. Give reasons for the following.

i) A person is not able to see comfortably the matter written in a book but is able to see

distinctly the object placed at large distances.

a) Name the defect of vision he is suffering from.

Hypermetropia

b) State two causes for this defect.

c) Show with the help of ray diagram, how this defect can be corrected?
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ii) Name one defect of vision which cannot be corrected by any type of spectacle lenses?

Cataract

iii) What is Presbyopia?

Presbyopia is a condition where, with age, the eye exhibits a progressively

diminished ability to focus on near objects. It is special case of hypermetropia.

OR 

Answer the following 

a) Explain the parts and working of human eye with the help of a labeled diagram.

b) What do you understand by near point and far of eye?

c) What is power of accommodation of the human eye?

21. Answer the following

a) A convex lens has a focal length of 20 cm. At what distance from the lens should the

object be placed so that it forms a real and inverted image 40 cm away from the lens?

What would be the size of the image formed if the object is 2 cm high? With the help

of a ray diagram show the formation of the image by the lens in this case?

f = 20 cm, v = 40 cm 

 =  - 
 

 
 =  -   = 

  
 -  

  
 =

  

  
 =

   

  

u = - 40 cm 

Magnification = v/u=  40/-40 = -1  

Since m = negative, the image is real and inverted. 

Magnification = h’/h = v/u 

h’/2 = -1 

h’ ( height of image) = -2 cm   

This means that the Object is placed at 2F1 

 -Image formed at 2F2

 -Same size as the object & Real & inverted
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OR 

a) One-half of a convex lens is covered with a black paper. Will this lens produce a

complete image of the object? Verify your answer with the help of ray diagrams. Explain

your observations.

The convex lens will form complete image of an object, even if its one half is covered

with black paper. It can be understood by the following two cases.

Case I:  When the upper half of the lens is covered, a ray of light coming from the object

will be refracted by the lower half of the lens. These rays meet at the other side of the

lens to form the image of the given object, as shown in the following figure.

 Case II: When the lower half of the lens is covered, a ray of light coming from the object

is refracted by the upper half of the lens. These rays meet at the other side of the lens to

form the image of the given object, as shown in the following figure.  

b) Name the type of lens used to obtain.

i) a magnified and virtual image of an object.

Convex lens

ii) a diminished and virtual image of an object.

Concave lens

22. Answer the following

a) Why micelle formation does take place when soap is added to water?

Micelle formation takes place when soap is added to water because the hydrocarbon

chains of soap molecules are hydrophobic which are insoluble in water, but the ionic

ends of soap molecules are hydrophilic and hence soluble in water.

b) Explain- Combustion reaction of ethanol.

Ethanol burns readily in the air to form carbon dioxide and water with the release of

heat.

2CH3OH + 3O2 ---------- 2CO2 + 4H2O + heat

c) i) Name the compound CH3COOH and mention its functional group. 

Ethanoic acid or acetic acid. Functional group is –COOH ( carboxylic acid) 
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ii) Give a chemical test to identify this compound.

When ethanoic acid reacts with ethanol, a fruity or sweet smell is generated due to

the formation of ester. This observation shows that the compound is a carboxylic 

acid. 

CH3COOH + C2H5OH ---------- CH3COOC2H5 + H2O 

OR 

a) How much energy is released when 1 g of chlorine atom is converted into Cl
- 
ions in 

the gaseous phase? (Electron affinity and atomic mass of chlorine is 349 kJ/mol and

35.5 g/mol)

Electron affinity = X(g) + e
-
 ------- X

-
(g) + EA(energy)

= Cl(g) + e
-
 ------- Cl

-
(g) + 349 kJ/mol

1 mole = 35.5g 

35.5 g of chlorine atom releases 349 kJ/mol. on conversion to Cl
-
 ions

1 g of chlorine atom releases = 349/35.5 = 9.83kJ/ mol. on conversion into Cl
- 
ions.

b) State Mendeleev’s periodic law.

Mendeleev’s periodic law states that the physical and chemical properties of elements

are periodic functions of their atomic masses.

c) What is called electronegativity?

The property of atoms to attract electrons in a covalent bond is called

electronegativity. In periods, electronegativity increases with increase in atomic

number and in groups it decreases with increase in atomic number.

23. Answer the following

a) Why graphite has high melting points?

In graphite, each carbon atom is joined to three others by strong covalent bonds, which

forms an interlocking hexagonal ring. So it is very difficult to separate the carbon

atoms. Hence it has high melting point.

b) List out the differences between ionic and covalent compounds.

Ionic compounds Covalent compounds 

Ionic compounds are made up of particles

called ions. 

Covalent compounds have particles

called molecules 

The ions of opposite charge are held

together by electrostatic forces. 

The molecules are held together by 

weak attractive forces. 

They have high melting and boiling 

points. 

They have low melting and boiling 

points. 

They conduct electricity in solution or 

molten state. 

They are mostly non-conductors of 

electricity. 
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c) Draw the structures for the following compounds.

i) Ethanoic acid

ii) Butanone

iii) Pentane

iv) Hexanal

i) Ethanoic acid ii) Butanone

iii) Pentane iv) Hexanal

OR 

a) Define photohalogenation reaction of alkanes.

Methane reacts with chlorine at room temperature in the presence of dif fused sunlight

to form chloroalkanes such as chloromethane, dichloromethane, trichloromethane and

tetrachloromethane.

CH4 + Cl2 ---------------- CH3Cl + HCl

b) Give five main advantages of synthetic detergents over soaps.

i) Synthetic detergents can be used even with hard water but soaps cannot be used

with hard water.

ii) Synthetic detergents have stronger cleansing action than soaps.

iii) Synthetic detergents are more soluble in water than soaps.

iv) Synthetic detergents are prepared from hydrocarbons whereas soaps are prepared

from animal fat or vegetable oil.

v) Synthetic detergents are even used in acidic solutions but soaps cannot be used.
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24. Answer the following

a) Label the parts E and F in the given image of Male reproductive system of human.

     E - Seminal vesicle,    F - Prostate gland 

b) Write their functions.

Seminal vesicle – It stores sperms and secrete seminal fluids in which sperms float.

Prostate gland - It secretes chemicals and enzymes essential for sperm activity.

c) Why are testes situated outside the abdominal cavity in the scrotum?

Sperm formation occurs at a temperature lower than normal body temperature.

Therefore, testes are situated outside the abdominal cavity in the scrotum.

OR 

a) What do you mean by contraception?

Prevention of conception is called contraception.

b) What is the need for contraception?

The need for contraception is

 To control over population that depletes natural resources.

 To protect from sexually transmitted diseases

 Restricting the number of children.

 Spacing the birth of children, that monitor women’s health.

c) Name the surgical methods of contraception.

Vasectomy and tubectomy
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SECTION – B 

25. Diamond is not a good conductor of electricity because

a) It is very hard

b) It is water soluble

c) Its structure is compact

d) It has no free electrons to conduct electric current

26. Four students showed the following traces of the path of a ray of light passing through

rectangular glass slab.

The trace most likely to be correct is that of student 

a) A

b) B

c) C

d) D

27. Which of the following formulae represents a saturated hydrocarbon?

a) CnH2n+2

b) CnH2n+1 

c) CnH2n

d) CnH2n-2

28. Parallel rays from a distant tree incident on a convex lens form an image on the screen.

A)

B) 

C) 

D) 

The diagram correctly showing the image of the tree on the screen is 

a) A

b) B

c) C

d) D
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29. Which of the following is propanone?

a) CH3OH

b) CH3CH2COOH

c) CH3COCH3

d) CH3COOCH3

30. Find the IUPAC name.

a) Propanoic acid

b) Ethyl alcohol

c) Formic acid

d) Acetaldehyde

31. The reaction between carboxylic acid and ethanol in the presence of sulphuric acid is

known as

a) Saponification

b) Hydrolysis

c) Esterification

d) Decarboxylation

32. In an experiment to determine the focal length of a convex lens, a student obtained a sharp

inverted image of a distant tree on the screen behind the lens. She then removed the screen

and looked through the lens in the direction of the object. She will see

a) an inverted image of the tree at the focus of the lens

b) no image as the screen has been removed

c) a blurred image on the wall of the laboratory

d) an erect image of the tree on the lens.

33. In an experiment to trace the path of a ray of light passing through a rectangular glass

slab, four students tabulated their observation as given below

A. 

Angle of incidence Angle of refraction Angle of emergence 

30
0

18
0

32
0

45
0

28
0

44
0

60
0

35
0

60
0

B.

Angle of incidence Angle of refraction Angle of emergence 

30
0

15
0

37
0

45
0

20
0

55
0

60
0

28
0

69
0

C.

Angle of incidence Angle of refraction Angle of emergence 

30
0

11
0

31
0

45
0

15
0

44
0

60
0

21
0

60
0
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D.

Angle of incidence Angle of refraction Angle of emergence 

30
0

28
0

28
0

45
0

42
0

42
0

60
0

55
0

55
0

The student most likely to have done the experiment properly is 

a) A

b) B

c) C

d) D

34. Which lens has virtual focus?

a) Convex lens

b) Concave lens

c) Both convex and concave lens

d) None

35. A small electric lamp placed at infinite distance from convex lens. Then the convex lens

produces

a) Converging beam of light

b) Parallel beam of light

c) Diverging beam of light

d) Diffused beam of light.

36. A ray of light incident on one of the parallel faces of rectangular glass slab, emerges out

of the opposite parallel face

a) Inclined to the incident ray

b) Along the same straight line as the incident ray

c) Parallel to the incident ray but laterally displaced.

d) Gets absorbed into the body of the glass and does not emerge out of it.

37. On the basis of their experiment ‘to trace the path of a ray of light passing through a

rectangular glass slab’ four students arrived at the following interpretations:

Student I: Angle of incidence is equal to the angle of emergence

Student II: Angle of refraction is less than the angle of emergence

Student III: Emergent ray is parallel to the incident ray

Student IV: Emergent ray is parallel to the refracted ray

The wrong interpretation is that of

a) Student I

b) Student II

c) Student III

d) Student IV
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38. The process that doesn’t  requires a semipermeable membrane is

a) Diffusion

b) Plasmolysis

c) Exosmosis

d) Endosmosis

39. Which of the following is not a homologous organ?

a) Human arm

b) Cat’s foreleg

c) Whale’s flipper

d) Birds wing

40. Statement A: Budding is a type of asexual reproduction in yeast.

Statement B: Binary fission gives rise to four daughter cells.

a) Statement A is wrong, statement B is right

b) Statement A is right, statement B is wrong

c) Neither statement is right

d) Both the statements are right

41. Exosmosis in a plant cell takes place, when it is immersed in

a) a isotonic solution

b) a hypotonic solution

c) a hypertonic solution

d) a saturated solution

42. In multiple fission, a cyst is formed under

a) unfavorable conditions

b) favourable conditions

c) hot conditions

d) all conditions




