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Class X
SCIENCE (THEORY)

TIME: 3 Hours M.M: 80

Instructions:
1) The question paper comprises of two sections, A and B. You are to

attempt both the sections.
2) All questions are compulsory.
3) There is no overall choice. However, internal choices in all the three

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

4) Questions of section A and section B are to attempted separately.
5) Question numbers 1 to 4 in section A are one mark questions. These are

to be answered in one word or one sentence.
6) Question numbers 5 to 13 are two mark questions, to be answered in

about 50 words each.
7) Question numbers 14 to 22 are three mark questions, to be answered in

about 30 words each.
8) Question numbers 23 to 25 are five mark questions, to be answered in

about 70 words each.
9) Question 26 to 41 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.

SECTION A

1. Write the IUPAC names of:
(i) Ethyl alcohol
(ii) Acetic acid

2. Why are the traffic light stop signals of red colour?

3. Which scientific term is used for progressive accumulation of harmful
chemicals at each trophic level of a food chain?

4. Give an example of food chain with three trophic levels.

5. How does metallic and non-metallic character of elements vary down a
group in the Modern Periodic Table?

6. a) State Mendeleev’s Periodic Law.
b) Why did Mendeleev leave gaps in his Periodic Table?

7. a) What is the main difference between fission and fragmentation?
b) List one advantage of vegetative propagation.



8. a) How does a Bryophyllum plant reproduce?
b) Name any two sexually transmitted diseases.

9. What is lateral inversion of an image? What is the cause of lateral
inversion?

10. What is dispersion of light? Write its cause.
11. Briefly explain the formation of rainbow in the sky.

12. a) What is the composition of coal and petroleum?
b) How burning of fossil fuels is effecting our environment? Write any

one effect.

13. How dams are useful for the society? Mention any two points.

14. (a) Give the pair of contrasting traits of the following characters in pea
plant and mention which is dominant and recessive.

i) yellow seed   ii) round seed

(b)  What is inheritance?

15. (a)State Mendel’s first law of inheritance.
(b) How the age of fossils is obtained by carbon dating?

16. (a) How Archaeopteryx serves as a connecting link between birds and
reptiles?
(b) What do you mean by the term evolution?
(c) What was the result of Mendel, when he reproduced the plants obtained
in F1 progeny by self pollination?

17. What are esters? How are they prepared? Give an example and write
the chemical reaction involved.

18. (i) Which property is the basis of classification of elements in the Long
form of Periodic Table?
(ii) Why the atomic radius decreases on moving from left to right along a
period?
(iii) Locate the following groups in the periodic table:

(a) The alkaline earth metals
(b) Noble gases

19. ( a) What is pollination? Describe cross pollination and self pollination
(b) Why is variation beneficial to the species?

20. Why the sun appears red at sunrise and sunset?



21. (a) A concave mirror produces three times enlarged image of an object
placed at 10 cm in front of it. Calculate the radius of curvature of the mirror.

(b) What is lens?

22. Define power of a lens. What is its SI unit? What does the negative and
positive sign of the power shows?

23. (a)If an object of 7 cm height is placed at a distance of 12 cm from a
convex lens of focal length 8 cm , find the position, nature and height of the
image.

(b) Name the type of mirror used in the following situations:
(i) Headlights of a car.
(ii) Side view mirror of a vehicle.

Or

(a) Draw a ray diagram of convex lens when the object is between
focus and optical centre.

(b) During its passage from one medium to another, where does a light
ray change its path?

(c) The power of a lens is – 4.0 D. What is the nature of the lens?

24. (a) Why does carbon form compounds mainly by covalent bonding?
(b) Why do covalent compounds have low melting and boiling points?
(c) Give the electron dot structure of:
(i) N2 (ii) C2H6

(d) Name the following compound.

OR
(a) Why covalent compounds are generally poor conductors of

electricity?
(b) Name the gas evolved when ethanoic acid is added to sodium

carbonate. How would you prove the presence of this gas?
(c) Write the structural formula of two isomers of n- pentane C5H12.

25. (a) Define:
i. Germination
ii. Fertilization.

(b) What is implantation?
(c ) What are the two functions of testes?

Or



(a) Draw a diagram of carpel of a flower showing process of
fertilization.

(b)
i. What is meant by gestation?
ii. Name any two ornamental plants produced by tissue

culture.
iii. In which structure spores are produced?

SECTION B

26. If you see sun directly with your eye, the convergent light will destroy

(a) Retina
(b) Cornea
(c) Pupil
(d) Eye lens

27. Image found by a concave mirror
(a) May be real or virtual
(b) May be erect or inverted
(c) Can be magnified or diminished
(d) All of the above

28. The bulb used in a torch light is placed at ___________from the mirror
used.
(a) f
(b) f/2
(c) 2f
(d) f/4

29. Which one of the following is the best set-up for tracing the path of a ray

of light through a rectangular glass slab?

(a) I (b) II



(c) III (d) IV

30.A student does the experiment on tracing the path of a ray of light

passing through a rectangular glass slab for different angles of

incidence. He can get a correct measure of the angles of incidence

and the angle of emergence by following the labelling indicated in

figure

31.5 mL each of acetic acid and water are mixed together and shaken

well. The resulting mixture would appear as in:

(a)I

(b)II

(c) III

(d)IV



32.Sodium bicarbonate solution is added to dilute ethanoic acid. It is

observed that:

(a) A gas evolves

(b) A solid settles at the bottom

(c) The mixture becomes warm

(d) The colour of the mixture becomes light yellow.

33.If blue litmus paper is added to a solution of acetic acid

(a) It will turn red.

(b) It will remain blue.

(c) It will become colourless.

(d) It will become yellow.

34.A strip of copper was placed in a beaker containing zinc sulphate

solution. On observing the strip next day, it was noticed that

(a) The copper strip remained as it was

(b) The copper strip became thinner

(c) The copper strip became thicker

(d) The colour of the copper strip changed.

35. Metals like iron, copper, aluminium and zinc are given to a student. The
correct decreasing order of reactivity of these metals written by the student
is:

a) Zn > Fe > Al > Cu
b) Fe > Cu > Al > Zn
c) Al > Zn > Fe > Cu
d) Zn > Al > Fe > Cu

36.What happens to raisins during endosmosis?

(a) Swell up

(b) Shrink

(c) First swell up and then shrink

(d) Remain same



37.Raisins are

(a) Dehydrated grapes

(b) Hydrated grapes

(c) Dry grapes

(d) None of the above

38.The following are the sketches made by some students. The sketch

not illustrative of budding in yeast is-

(a) A

(b) B

(c) C

(d) D

39. The wait of raisins soaked in warm water will be

(a) Equal to dry raisins

(b) More than dry raisins

(c) Less than dry raisins

(d) Any of these.

40. A yeast cell in which budding occurs, it has

(a) One bud cell

(b) Two bud cell

(c) Four bud cell

(d) Chain of bud cells



41.In Amoeba locomotion offers by

(a) Legs

(b) Flagella

(c) Pseudopodia

(d) Both (a) and (b)



Solutions
SECTION A

1.  (i) Ethanol 1/2
(ii) Ethanoic acid 1/2

2. In the visible spectrum, the red colour has the largest wavelength. The red
colour is least scattered by fog or dust particles. So we can observe red
colour easily even in foggy conditions. 1

3. Biological magnification.                                                                      1

4. Grass deer lion. 1

5. Metallic character increases down a group due to increase in atomic size.
Thus, the outermost electrons are farther away from the nucleus and hence
can be lost easily. 1
Non - metallic character decreases down a group due to increase in atomic

size down the group. 1

6. a) The properties of elements are the periodic functions of their atomic
masses. 1
b) In the classification of elements, Mendeleev was guided by two factors:
(i) Increasing atomic masses. (ii) Grouping of similar elements.
In the view of second factor, he left some vacant places for elements which
were yet to be discovered though he could predict their properties.     1

7. a) The main difference between fission and fragmentation is that in fission,
a unicellular organism breaks up to form two daughter organisms whereas in
fragmentation, a multicellular organism breaks up into various fragments and
each fragment is able to develop into complete organisms. 1

b) Advantages of vegetative propagation:
i. It helps in producing identical clones.
ii. It helps in producing such plants which do not produce viable seeds

or produce very few seeds.(Any one; 1) 1

8. a) Bryophyllum plants  reproduce by vegetative propagation through
leaves. The leaves of a Bryophyllum plant have special type of buds which
get detached from the leaves, fall to the ground and then produce new
Bryophyllum plants. 1

b) AIDS and Syphilis 1

9. The sideways reversal of the image formed by a plane mirror is called
lateral inversion. Lateral inversion is due to the fact that in a plane mirror the
image is as far behind the mirror as the object is in front of it and that the
front of the image and the front of the object face each other.                    2



10. The splitting of white light into its component colors and in passing
through a prism is called dispersion of white light. 1
When white light passes through a prism, it splits up into its constituent
colors because refractive index of glass is different for different colors 1

11. In the formation of rainbow, the water droplets act like small glass
prisms. They refract and disperse incident sunlight, then reflect it internally,
and finally refract in again when comes out of the raindrop. Due to dispersion
and internal reflection of light, different colors reach the observers eye along
different pairs. 2

12. (a) Carbon, hydrogen, nitrogen and sulphur 1

(b)Fossil fuel contains hydrogen, nitrogen and sulphur in addition to carbon.
When fossil fuels are burnt carbon monoxide, carbon dioxide,  oxide of
nitrogen and sulphur are produced.

i. Products like carbon monoxide, oxide of nitrogen and sulphur are
poisonous in high concentration.

ii. At the same time excessive production of CO2 causes global warming
as it is one of the green house gases.

Any one; 1

13. a)
i. Dams ensure round the year water supply to the crop fields and help

raise agricultural production.
ii. Generation of electricity.
iii.Control flooding which either stops or slows the amount of water in

river.
iv. Water from a dam is supplied to the people in towns and cities through

pipelines. In this way, construction of dams ensures continuous water
supply in the region. (Any two; 1x2=2

14. (a)
i) Yellow: dominant ½

Green: recessive ½
ii) Round: dominant ½

Wrinkled: recessive ½

(b)Inheritance is the transmission of genetically controlled characteristics (or
traits) from one generation to the next. 1

15. (a)  According to Mendel’s first law of inheritance: The characteristics (or
traits) of an organism are determined by internal ‘factors’ which occur in
pairs. Only one of a pair of such factors can be present in single gamete.   1



(b) All the living objects contain some carbon-14 atoms which are
radioactive. When a living object dies and forms fossil, its carbon-14
radioactivity goes on decreasing gradually. 1

In the carbon dating method, the age of fossils is found by comparing the
carbon-14 radioactivity left in fossils with the carbon-14 radioactivity present
in living objects today. 1

16. (a) Archaeopteryx looks like a bird but it has many other features which
are found in reptiles. It has feathered wings like those of birds but teeth and
tail like those of reptiles. 1

Archaeopteryx is, therefore, a connecting link between the reptiles and birds
and hence suggests that the birds have evolved from the reptiles.

(b) Evolution may be defined as the formation of wide varieties of organisms
which have been evolved from pre existing organisms through their gradual
changes (variations) since the beginning of life. 1

(c) The ratio of tall and dwarf plants in F2 progeny was 3:1, when he
reproduced the plants obtained in F1 progeny by self pollination. 1

17. Esters are sweet smelling compounds. 1
They are formed by the reaction of a carboxylic acid with an alcohol in the
presence of conc. sulphuric acid. 1
For example, ethyl ethanoate is prepared by reacting ethanoic acid and
ethanol in the presence of conc.sulphuric acid. 1/2

Conc. H2SO4

CH3COOH + C2H5OH CH3COOC2H5 + H2O    1/2

18.(i) Atomic number 1
(ii) This is due to an increase in nuclear charge which tends to pull the

electrons closer to the nucleus and reduces the size of the atom. 1
(iii) (a) Group 2 ½

(b) Group 18 ½

19. (a) Pollination: Transfer of pollen grains from another of a stamen to
stigma of a pistil called pollination. 1

Cross-pollination: The transfer of pollen from the anther of one flower to
the stigma of another flower of a different plant of the same species is called
cross-pollination. ½

Self-pollination: Transfer of pollen from the anther of a flower to the stigma
of the same flower or a flower on the same plant is call self-pollination.   ½



(b) Variations are beneficial for species because they give survival advantage
even in the adverse envoirmental conditions. 1

20. At the time of sunrise and sunset when the sun is near the horizon, the
sunlight has travel the greatest distance through the atmosphere to reach
use. During this long journey of sunlight, most of the shorter wavelength
blue-color present in it is scattered out and away from our line of sight. So,
the light reaching us directly from the rising sun or setting sun consists
mainly of longer wavelength red color due to which the sun appears red.
Thus, at sunrise and sunset the sun itself as well as the surrounding sky
appears red. 3

21. (a)The image formed in front of the concave mirror is real, so m is
negative,

m= -3, u = -10 cm

As m= -v or -3= -v
u -10

Or v= -30 cm 1/2

By mirror formula,

1 = 1 + 1 = 1 + 1 = 4 1/2
f       u v -10 -30 -30

or f= -30 =-7.5 cm
4 1/2

Radius of curvature, R=   2f=2 x (-7.5)
= 15cm 1/2

(b) A lens is a piece of transparent glass bound by two spherical surfaces. 1

22. The power of a lens is defined as the reciprocal of its focal length in
meters. 1

The SI unit of the power of a lens is dioptre. 1

The negative sign of the power shows that the focal length of the concave
lens is negative and thus the power is negative whereas the positive sign of
power of convex lens shows that the focal length of convex lens is positive  1

23. Here,

Object Distance, u= -12cm
Image distance, v=?
Focal Length, f= +8 cm



Putting these values in the lens formula:
1 _ 1 = 1
v    u    f

we get: 1 _ 1 = 1
v -12       8

or 1 + 1 = 1
v    12         8

1 = 1 - 1
v 8   12

1 = 3 – 2 1/2
v           24

1 = 1
v 24

So,    Image distance, v = + 24 cm 1/2

Thus, the image is formed at a distance of 24 cm from the convex lens.
The plus sign for image distance shows that the image is formed on the right
side of the convex lens.

Magnification, m = v
u 1/2

Image distance, v = 24 cm
Object distance, u = - 12 cm

m = 24
- 12

m = - 2 ½

Since the value of magnification is more than one, so the image is larger
than the object. The minus sign shows that the image is formed below the
principal axis. Hence the image is real and inverted.

m = h2

h1 1/2

Magnification, m = -2
Height of object, h1 = + 7 cm
Height of image, h2 =?
-2 = h2

7
h2 = - 2 x 7

Thus, height of image h2 = -14 cm                                                        1/2

The minus sign shows that this height is in the downward direction i.e. the
image is formed below the axis. Thus the image is real and inverted.



(b) (i) For headlights of a car we use a concave mirror and headlight is fitted
at the principal focus of the mirror. Thus, we get a powerful, parallel beam of
light after reflection from the concave mirror. 1

(ii) A convex mirror is used as a side view mirror of a vehicle. Convex mirror
forms erect and diminished image of vehicles coming from behind. Thus, it
provides a wider field of view to the driver. 1

Or

(a) When the object is between Focus and Optical centre, the image
formed is:

(i) Virtual and erect                                                        1/2
(ii) Beyond focus 1/2
(iii) Highly magnified                                                        1/2

1,1/2

(b) During its passage from one medium to another the light ray changes its
path at the boundary face separating the two surfaces.                     1

(c ) The lens is a diverging lens.                                                      1

24. (a) Carbon has 4 electrons in its valence shell. To attain stability, it
should either gain 4 electrons or lose 4 electrons. It cannot lose 4 electrons
as it involves a lot of energy. Also, it cannot gain 4 electrons because the
nucleus cannot hold on to the four extra electrons added. Therefore, to
complete the octet, it shares 4 electrons with other atoms. That is why
carbon forms compounds mainly by covalent bonding. 1
(b) Covalent compounds have covalent bonding in them. The bonds are
formed by sharing of electrons. There are no ions in such compounds. There
are weak forces of attraction between the molecules. So, they have low
melting and boiling points. 1



(c) (i) N2

1
(ii) C2H6

1
(d) Hex-1-yne

OR
(a) Covalent compounds involve covalent bonding. There are no ions in the
covalent compounds. Hence they are poor conductors of electricity.             1
(b) Carbon dioxide gas is evolved. 1
It turns lime water milky. 1
(c) Structural isomers of pentane

Or

(2 marks: 1 mark for each structure)



25. (a)
i. Germination: The development of a seedling from a seed under

appropriate conditions is called germination. 1

ii. Fertilization: It is the process of fusion of male gamete and
female gamete resulting in the formation of zygote. 1

(b) The attachment of fertilized ovum to the walls of uterus is called
implantation. 1

(c) Functions of testes:
i. Production of sperms. 1
ii. Production of male hormone testosterone.                       1

Or

(a)

Any four labels; mainly-pollen tube, ovary, ovule, egg; ½ x4=2

(b)
i. The development of foetus inside the uterus till birth is called

gestation. 1
ii. Carnation and Dahlia. 1
iii. Sporangium.                                                                   1



Section B
1 x 16

26. a
27. d
28. a
29. d
30. d
31. c
32. a
33. a
34. a
35. c
36. a
37. a
38. c
39. b
40. d
41. c


