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KENDRIYA VIDYALAYA GACHIBOWLI, GPRA CAMPUS, HYD–32   
SAMPLE PAPER TEST 12 FOR TERM-2 EXAM (2021-22) 

(ANSWERS) 
SUBJECT: SCIENCE (086)      MAX. MARKS : 40 
CLASS : X         DURATION: 2 HRS  
General Instructions: 
1. All questions are compulsory. 
2. The question paper has three sections and 15 questions. All questions are compulsory. 
3. Section–A has 7 questions of 2 marks each; Section–B has 6 questions of 3 marks each; and 

Section–C has 2 case based questions of 4 marks each. 
4. Internal choices have been provided in some questions. A student has to attempt only one of the 

alternatives in such questions. 
 

SECTION – A 
 Questions 1 to 7 carry 2 marks each. 

 

1. F, Cl and Br are the elements each having seven valence electrons. Which of these 
(a) has the largest atomic radius 
(b) is most reactive? 
Justify your answer stating reason for each. 
Ans: (a) F, Cl and Br all have seven valence electrons so, they belong to the same group. On 
moving down the group, the atomic size of the elements increases due to addition of extra shell 
at each successive element. Due to this, the average distance between the nucleus and outermost 
electrons increases. Thus, Br is largest in size among F, Cl and Br. 
(b) Fluorine is the most reactive element because the chemical reactivity of non-metals decreases 
on going down the group as the size of the atom increases. Hence, the tendency to attract the 
incoming electrons decreases. Therefore, the tendency of atoms to gain electrons decreases due 
to which their reactivity decreases. 

OR 
How do atomic radius, valency and metallic character vary on moving? 
(a) across the period 
(b) down the group? 
Ans: (a) On moving from left to right in a period, atomic size decreases, valency first increases 
from 1 to 4 then decreases to O and metallic character of elements decreases. 
(b) On moving down the group, atomic size increases, valency remains the same and metallic 
character of elements increases. 
 

2. (a) Why is tungsten used for making bulb filaments of incandescent lamps? 
(b) Name any two electric devices based on heating effect of electric current. 
Ans: (a) Tungsten is a strong metal and has high melting point (3380°C). It emits light at high 
temperatures (about 2500°C). 
(b) Electric laundry iron and electric heater are based on heating effect of electric current. 
 

3. (a) Which two of the following compounds belong to same homologous series? 
C2H6O2, C2H6O, C2H6, CH4O 

(b) The formula of a hydrocarbon is CnH2n–2. Name the family to which it belongs. Write the 
structure of second member of this series. 
Ans: (a) Two members of a homologous series differ from each other by – CH2 group. Hence, 
CH4O and C2H6O belong to same homologous series. 
(b) The hydrocarbon belongs to alkyne family. The second member of alkyne family is CH3 – C 
≡ CH. 
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4. (a) Trace the path a male gamete takes to fertilise a female gamete after being released from the 
penis. 
(b) State the number of sets of chromosomes present in a zygote. 
Ans: (a) A male gamete follows the following path to fertilise a female gamete after being 
released from the penis: 
Sperm → Enter into the vagina → Uterus → Fallopian tube (Fertilisation takes place) → Zygote 
(2n) 
(b) A zygote is formed by the fusion of two sets of gametes i.e.,(n) from male parent and (n) 
from female parent. Therefore, it will have two sets of chromosomes (2n). 
 

5. Rajesh observed a patch of greenish black powdery mass on a stale piece of bread. 
(a) Name the organism responsible for this and its specific mode of asexual reproduction. 
(b) Name its vegetative and reproductive parts. 
Ans: (a) The greenish black powdery mass on a stale piece of bread is due to the growth of bread 
mould fungus (Rhizopus) which reproduce by the method of spore formation. 
(b) Rhizopus possess thread-like projections called hyphae (vegetative structure) from which 
small spherical structure called sporangium (reproductive structure) is developed. 
 

6. Write the common food chain of a pond ecosystem. 
Ans: The sequential interlinking of organisms involving transfer of food energy from the 
producers, to top consumer through a series of organisms with repeated eating and being eaten is 
called the food chain. A pond is a classical example of an aquatic ecosystem. A common food 
chain of a pond ecosystem can be shown as : 
Phytoplanktons → Small aquatic animals → Small fish → Water birds (zooplankton, larvae of 
insects, etc.) 

OR 
(a) In a food chain consisting of rabbit, snake and peacock, identify the primary, secondary and 
tertiary consumers. 
(b) Label A, B and C in the given diagram with their trophic levels. 

 
Ans: (a) Rabbit is the primary consumer because it directly feeds upon producers. Snake is the 
secondary consumer because it preys upon primary consumer, i.e., rabbit. Peacock is the tertiary 
consumer because it feeds upon secondary consumer i.e. snake.  
(b) A. Primary consumer (T2) – Zooplankton 
B. Secondary consumer (T3) – Fish 
C. Tertiary consumer (T4) – Fish eating bird 
 

7. Inheritance is the process by which characters are passed from the parent to progeny. It is the 
basis of heredity. What is meant by chemical basis of heredity? 
Ans: Transmission of characters from one generation to another is termed as heredity. Carrier of 
hereditary information are genes that are segments of DNA. DNA (a chemical compound) is the 
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chemical basis of heredity. Chemically, each gene has a specific sequence of nucleotides which 
determines its functional property. 
Chromosome → DNA → genes → proteins. 
These proteins (either functional or structural) express phenotype of the individual. 

OR 
Gregor Mendel conducted hybridization experiments on garden peas for seven years and 
proposed the laws of inheritance in living organisms. How will you justify the selection of pea 
plant by Mendel for heredity experiments? 
Ans: Mendel selected pea plant for breeding experiments because of the following features: 

S. No. Feature Advantage 
1 Annual plant Short life cycle helped to study larger number of 

generations in shorter time. 
2 Contrasting characters Made analysis more convenient and reliable. 
3 Easy hybridisation Artificial cross pollination is quite easy due to 

large reproductive structures. It helped in crossing 
pure plants with contrasting characters. 

4 Self fertility Made possible to maintain homozygous pure lines 
for a particular character. 

5 High number of seeds Thus, sufficient number of progenies of each 
generation obtained. 

 
 

SECTION – B 
Questions 8 to 13 carry 3 marks each. 

 

8. A carbon compound ‘A’ having melting point 156 K and boiling point 351 K, with molecular 
formula C2H6O is soluble in water in all proportions. 
(a) Identify ‘A’ and draw its electron dot structure. 
(b) Give the molecular formula of any two homologues of ‘A’. 
Ans: (a) The possible structural isomers of compound C4H8 are as follows: 
(i) CH3CH2CH = CH2   (ii) CH3CH = CHCH2 

 
The electron dot structure of 2-methylpropene is 

 
(b) C4H8 and C5H10 differ by – CH2 group. They possess the same general formula CnH2n and 
show similar chemical properties and gradation in physical properties such as melting point, 
boiling point, density etc. hence they belong to same homologous series. 

OR 
(a) How many isomers are possible for the compound with the molecular formula C4H8? Draw 
the electron dot structure of branched chain isomer. 
(b) How will you prove that C4H8 and C5H10 are homologues? 
Ans: (a) The compound ‘A’ with melting point 156 K and boiling point 351 K is ethanol i.e. 
CH3CH2OH. 
The electron dot structure is  



Prepared by: M. S. KumarSwamy, TGT(Maths)                                                                Page - 4- 

 
(b) The compounds of homologous series have similar chemical properties, but gradually 
changing physical properties thus the molecular formulae of two homologues of A is CH3OH or 
(CH4O) and CH3CH2CH2OH or (C3H8O). 
 

9. Choose an element from period 3 of modern periodic table that matches the description given 
below in each instance. Give reason for your choice. 
(a) It has a similar structure to diamond. 
(b) It has same valency as lithium. 
(c) It has variable valency and is a member of the oxygen family (group 16). 
Ans: (a) Silicon forms carborundum which has a crystal structure like that of diamond and is 
almost as hard. 
(b) Sodium will have same valency as that of lithium. The electronic configurations of Li (At. 
no. 3) and Na (At. no. 11) are 2, 1 and 2, 8, 1 respectively. From above electronic configuration, 
it can be seen that both have same valency of 1. 
(c) Sulphur is the member of oxygen family and third period which shows variable valency when 
it combines with different elements. It forms oxides like SO2 and SO3. 
 

10. Draw a schematic diagram of a circuit consisting of a battery of three cells each of 2V, a 
combination of three resistors of 10 , 20  and 30  connected in parallel, a plug key and an 
ammeter, all connected in series. Find the value of current through each resistor? 
Ans: The circuit diagram is as shown below. 

 
 

Given, voltage of the battery (V) = 2V + 2V + 2V = 6 V 

Current through 10 W resistance, 10
6 0.6

10
VI A
R

    

Current through 20 W resistance, 20
6 0.3
20

VI A
R

    

Current through 30 W resistance, 30
6 0.2

30
VI A
R

    

OR 
Show how would you join three resistors, each of resistance 9  so that the equivalent resistance 
of the combination is (a) 13.5 , (b) 6 ? 
Ans: (a) The resistance of the series combination is higher than each of the resistances. A 
parallel combination of two 9  resistors is equivalent to 4.5 . We can obtain 13.5  by 
coupling 4.5  and 9  in series. So, to obtain 13.5 , the combination is as shown in figure (i). 
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(b) To obtain an equivalent resistance of 6 , we have to connect two 9  resistors in series and 
then connect the third 9  resistor in parallel to the series combination as shown in the figure 
(ii). 

 
11. Name the two reproductive parts of a bisexual flower which contain the germ cells. State the 

location and function of its female reproductive part. 
Ans: The two reproductive parts of a bisexual flower which contain the germ cells are carpel 
(female reproductive part) and stamen (male reproductive part). Carpel is situated in the centre of 
the flower as a flask-shaped structure. A carpel is made up of three parts–stigma, style and ovary. 
The distal part of a carpel is called stigma. Stigma is responsible for receiving pollen during 
pollination  
Style is an elongated tubular structure which connects stigma with ovary. The basal swollen part 
of carpel is ovary. Ovary bears several ovules. After fertilisation ovules form seeds and ovary 
forms the fruit. 
 

12. A bulb is rated 50 W; 220 V. Find the current drawn by it, when it is connected to a 220 V 
supply. Also find its resistance. If the given bulb is replaced by a bulb of rating 30 W; 220 V, 
will there be any change in the value of current and resistance? Justify your answer and 
determine the change.  
Ans: In first case, P = 50 W, V = 220 V 

Current drawn, 50 0.22
220

PI A
V

    

Also, resistance of bulb, 
2 2(220) 968

50
VR
P

     

In second case, P = 30 W, V = 220 V 

Current drawn, 30 0.13
220

PI A
V

    

Also, resistance of bulb, 
2 2(220) 1613

30
VR
P

     

Hence, by replacing 50 W bulb to 30 W bulb, having same source of voltage the amount of 
current flows decreases while resistance increases. 
 

13. Out of the following food chain A, B and C, which one has the minimum number of trophic 
levels? If in each food chain, the same amount of energy is available to the producers, in which 
case will the organism at top of the food chain will get minimum energy for survival?  
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Ans: In the given food chains A, B and C, food chain A has minimum trophic levels. It has only 
three trophic levels. 
Suppose in each food chain same amount of energy (5000 kJ energy) is available to the 
producers then according to 10% law we can calculate: 

 
 

According to the above calculation we can deduce that food chain B has 5 trophic level, hence 
top consumer of food chain B, eagle will get minimum energy for survival. 
 
 

SECTION – C 
This section has 02 case-based questions (14 and 15). Each case is followed by 03 sub-questions (a, 

b and c). Parts a and b are compulsory. However, an internal choice has been provided in part c. 
 

14. To study pattern of inheritance, Mendel crossed pea plants with contrasting characters and 
observed that one of the parental forms of trait was always absent in F1 hybrid but reappeared 
unchanged in the F2 generation. 
(a) Work out a cross upto F2 generation between two pure breed pea plants, one bearing violet 
flowers and the other white flowers. 
(b) Name this type of cross. 
(c) State the different laws of Mendel that can be derived from such a cross. 

OR 
Plant with round seeds is crossed with plant having wrinkled seeds. All F1 progenies are with 
round seeds. What percentage of plants would have wrinkled seeds in F2 generations? 
Ans: (a) In pea plant, violet flower colour is dominant over the white colour. The cross between 
the two can be shown as : 
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(b) Cross involving only 1 pair of contrasting factors is called monohybrid cross. 
(c) Mendel’s law of dominance and law of segregation can be derived from this cross. Law of 
dominance states that when individuals differing in a pair of contrasting characters are crossed, 
the character that appears in the F1 hybrid is dominant over the alternate form that remain 
hidden. Principle of segregation states that, “when a pair of contrasting factor or gene are 
brought together in a hybrid; these factors do not blend or mix up but simply associate 
themselves and remain together and separate at the time of gamete formation”, i.e, allele pairs 
segregate during gamete formation and the paired condition is restored by random fusion of 
gametes during fertilisation. 

OR 
Punnett square for the given experiment. 
 

 
 

So, 25% of plants would have wrinkled seeds in F2 generation. 
 

15. An insulated copper wire wound on a cylindrical cardboard tube such that its length is greater 
than its diameter is called a solenoid. When an electric current is passed through the solenoid, it 
produces a magnetic field around it. The magnetic field produced by a current-carrying solenoid 
is similar to the magnetic field produced by a bar magnet. The field lines inside the solenoid are 
in the form of parallel straight lines. The strong magnetic field produced inside a current-
carrying solenoid can be used to magnetise a piece of magnetic material like soft iron, when 
placed inside the solenoid. The strength of magnetic field produced by a current carrying 
solenoid is directly proportional to the number of turns per unit length and strength of current in 
the solenoid. 
(a) A long solenoid carrying a current produces a magnetic field B along its axis. If the current is 
double and the number of turns per cm is halved, then find the value of new magnetic field. 
(b) A soft iron bar is enclosed by a coil of insulated copper wire as shown in figure. When the 
plug of the key is closed, which pole will appear on the face B of the iron bar ? 
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(c) When is a magnetic field said to be uniform? Draw magnetic lines of force for the uniform 
magnetic field. 

OR 
Describe an activity with a neat diagram to show the magnetic field line around a bar magnet. 
Ans: (a) : For a long solenoid, magnetic field B ∝ In; where I is the flowing current and n is 
number of turns per unit length in the solenoid. 
New magnetic field B′ ∝ ′I′n′ 

Given I′= 2I , n = 
2
n  

, '
' ' ' 2

2

B In InNow B BnB I n I
   


 

Therefore, in the given case magnetic field will remain unchanged. 
(b) The direction of field lines due to solenoid is shown in figure 

 
The soft iron bar will be magnetised due to these fields and will have same direction as due to 
solenoid. So north pole will appear on the face B of the iron bar. 
(c) A magnetic field is said to be uniform if its magnitude and direction do not change. For 
magnitude to remain constant the spacing between the lines should be equal. For direction to be 
same, the lines should be parallel. 

OR 
The magnetic field pattern due to a bar magnet can be plotted by using a compass. 
Firstly, place a compass needle near to the North pole of the magnet and mark the position of the 
ends N and S of compass needle. 
Like poles repel each other. So the North pole of the compass needle stays away from the North 
pole of the magnet. 
Then move the compass until the end of the compass is over the second dot and mark the new 
position of the other with a third dot. 
Repeat the above step until reaching the other pole. Then join these series of dots and this will 
give a magnetic field line. Using this method other field lines can also be drawn. 
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