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SECTION I : MULTIPLE CHOICE'QUESTIONS- B

This section contains 32 questions.

For questions 1 to 32 only one of the four options is correct. You have
to indicate your answer by filling the appropriate bubble in the
Answer-Sheet. A correct answer will eqrri 2 marks, a wrong answer
will earn (-2/3) mark, and an unattempted question will earn
0 mark. »

1. Stanley L. Miller and Harold C. Urey conducted an experiment to
understand how life might have evolved from simple molecules. They
passed electric sparks through a mixture of elements/compounds
maintained at 100°C. Which among the following were present in the

starting mixture ?

L Oxygen

II. Ammonia

III.  Methane

IV.  Amino écids

(A)  Only II and IV
(B) Only I, II and III
(C) Only I and III
(D) OnlyIandIV
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2. Haemoglobin is a pigment that is present in the blood and carries
oxygen to all the tissues of the body. Anemia is a condition in which
the total haemoglobin content of the blood decreases. Which of the
following will be the result of anemia ? S
(A) Increase in heart rate and increase in respiratory rate.

(B) Decrease in hearﬁ rate -and increase in respiratory rate.
(C) Increase in heart rate and decrease in respiratory rate.

(D) Increase in respiratory rate but heart rate unaffected.

3. A student was observing two organisms (P and Q) under a microscope.
She observed that P is green in colour, multicellular without any
flagella, while Q is also green coloured but is single-celled with a

single flagellum. The two organisms most probably would be
(A) - Vorticella and Paramecium, respectively

~(B) Spirogyra and Vorticella, respectively
(C)  Paramecium and Euglena, respectively

(D) Spirogyra and Euglena, respectively

4. Certain species of Acacia trees have hollow thorns that house stinging
ants of the genus Pseudomyrmex. These ants feed on sugar produced
by the nectaries on the trec as well as the fungal spores present on
the tree and the vegetation that grow close to the Acacia. The

association between the ants and the Acacia trees is an example of

(A) Parasitism (B) Mutualism
(C) Herbivory (D) Predation
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5. "Which one of the following terms includes all the four : tiger, peacock,
ant and lotus ?

(A) Eukaryota (B) P_r;)tista

(C) Animalia A (D) Vertebrata

6. The schematic diagram below shows the flow of blood through the
circulatory system of a fish.

atriﬁm ventricle gills

=il

|

C‘_—__( body parts JL:U

Which of the following statements is true ?

(A) Atrium receives oxygenated blood.
(B) Ventricle receives oxygenated blood.
(C) Pressure of blood reaching the body is very low.

(D) Body receives partially deoxygenated blood.
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7. Which of the following is present in spinach but completely absent in

butter made at home from milk ?

(A) Fats ' ‘ (B) Proteins
(C)  Carbohydrates (D) Dietary fibre

8. ‘Planit -tissues take up specific functions at maturity. Which of the

following tissues continues to function even though dead at maturity ?

(A) Collenchyma (B) Parenchyma
(C) Chlorenchyma ' (D) Sclerenchyma

9. A group of students came across a tree during an excursion to a forest.
The seeds of the tree were being carried away by wind across the

| forest. One of the students noted that no other plant 4is growing under

the tree. The teacher explained that this is due to a chemical produced.

by the tree. The ‘students suggested the following possible sources of |

such a chemical : :
I Leaves falling from the tree
II. Gum stored in the xylem
III. Cotyledons

Iv. Sec‘rctiens from the roots

Which of these could be correct ?

(A) I and II only (B) II, III and IV only
(©) Iand IV only (D) All of the four
SPACE FOR ROUGH WORK '
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10. Tidal energy, wave energy and ocean thermal energy are forms of
energy that one can harness from seas and oceans. Currently, there is
negligible exploitation of these huge natural resources. The most likely

reason is

(A) lack of technology for efficient (i.e., cost effective) harnessing of
this resource. '

(B)  the availéble energy is far less than the current energy demand.
~ (C)‘ the availability is seasohal and hence, cannot be relied upon.

(D) most of the energy demand is in inland (i.e., not coastal) areas.
11. Water stored in the ground (i.e. pore spaces. of undérground layers of

rock, sand and $oil) is considered advantageous for household use over

water collected in ponds: Possible reasons in support are

I It does not provide breeding ground for mosquitoes..

II. It is relatively protected from ‘contamination by human and
animal wastes.

IIL. It pi‘ovides habitation to aquatic life.

IV. It undergoes minimal evaporation.

Which statements among the above are correct ?
(A) 1 and II only '

B) I,II and IV only

(C) I III and IV only

(D) 1II and IV only
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12. Raman tried to burn a magnesium ribbon but he could do it only after
he had rubbed the ribbon with sand paper. Why was this necessary ?

3

(A) To remove moisture condensed over the ribbon.

(B)  To remove dirt settled on the surface of the ribbon.

(C) To remove the bxide layer from the surface of the ribbon. ,
(D) To mix the siliéon dioxide from the sand paper with magnesium

for lowering the ignition temperature of the ribbon.

13. Carbon is well known for its catenation property. Thisv property of
~ carbon enables it to form homologous series of hydrocarbons. A
homologue of ethene (CH, = CH,) is |

(A) CH, - CH, - CH, (B) CH, = CH - CH,
(©) CH,=C = CH, (D) CH = C - CH,

* 14, We are familiar with the terms ‘soap’ and ‘detergent’. Some statements

about them are given below. Identify the incorrect one.

(A) Detergent molecules do not form insoluble precipitates with the
calcium and magnesium ions in hard water.

(B) The ionic end of a soap molecule attaches to water molecules
while the carbon chain attaches to oil molecules.

(C) Detergents are generally ammonium or sulphonate salts of
"~ long-chain carboxylic acids.

(D) Soaps are generally calcium salts of long-chain carboxylic acids.
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15.- P, Q and R are a suspension, a colloid and a solution respectively.
Select the correct option.

(A) P is a homogeneous mixture whereas Q and R are heterogeneous.
(B)  Q can scatter a beam of light passing through it.
(C) Tyndall effect can be observed with R.

(D) Centrifugation cannot be used to separate the particles from Q.

16. The element with atomic number 21 is -

(A) a halogen ‘ (B) an alkaline earth metal

(C) a transition element (D) an alkali metal

17. Which among the following elements generally imparts colour to its

compounds ?

(A) - Calcium - (B) Aluminium

(C) Chlorine ' (D) Nickel

18. A sample of pure water contains 9-03 X 107 oxygen atoms. The mass

of the sample to the nearest gram is

(A) 3 (B) 12

(C) 24 , (D) 27
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19. When a metal atom combines with a non-inetal atom, the non-metal atom
will

(A) lose electron(s) leading to an increase in its size.
(B) lose electron(s) leading to a decrease in its size.
(C) gain electron(s) leading to an increase in its size.

(D) gain electron(s) leading to a decrease in its size.

20. The mass of one atom of an element is 1-50 x 1072° kg. The atomic '

mass of this element in g mol ™! is nearly

(A) 45 (B) 90 (C) 150 (D) 180

21. A combination which produces é_gaseous product on mixing is

(A) egg shell and lemon juice.
(B) copper metal and 0-1 M hydrochloric acid.
(C)  solutions of barium hydroxide and 0-1 M sulphuric acid.

(D) solutions of aluminium nitrate and sodium chloride.

22. Two plane mirrors are kept perpendicular to each other and an object
is placed in front of the mirrors at a point whose distances from them
are 3 cm and 4 cm. The distances of the images from the object will

be (in cm)

(A) 5,5,5 B) 5,5,10 (C) 6,8, 10 D) 6,8, 14
SPACE FOR ROUGH WORK '
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23. When a small rubber ball was dropped vertically onto a flat glass
table from a certain height, a microphone placed on the“table picked
up the sound of the first three impacts at the times 1-20 s, 1-70 s and
2:00 s. The next impact will occur at the time

(A) 2105 (B) 218s (C) 2-06 s (D) 230 s

24, A hot air balloon rises in air. A student makes the follbwing
statements. ' ' '

L Pressure inside the balloon is less than the pressure outside.

II. Density of air inside the balloon is less than the density of air
outs_ide.

III. Temperature of air inside the balloon is- more . than the
temperature of air outside. |

Choose the correct statement from : -

(A) All three are correct but only II is dlrectly responsible for the
balloon’s upward motion. :

(B) Only I and II are correct but only I is directly responsible for the
balloon’s upward motion.

(9] Only IIT is correct and is directly responsible for the balloon’s

-upwar u mo b].OIl

(D) Only II and III are correct but only II is d1rect1y responsible for
"~ the balloon’s upward motion.
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25. Consider the time () — displacement (s) graph for motion in a straight
line given below : '

54

(0,0)

The corresponding time (t) — acceleration (a) graph for this motion
will look like '

as a
(0,0 . .
A) (0,0) }— A (B) (0,00 n

) © o : (D) (o,o)\
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26. In the circuit shown below

3kQ I, 45kQ

2kQ

the ratio I;/ I, is given by

A 4 (B) 3/2

© 4/3 (D) 2/3
27. A farmer connects his electrical water pump in the field to a power

socket in his home through a 500 m long cable. Which of the following

statements is/are true ?

L The voltage across the pump is exactly equal to the voltage across .

_ the power socket at his home.

II.  The current flowing through the pump is exactly equal to the

current flowing through the power socket at his home.

(A) Only Il is correct
(B) Only II is correct
(C) ‘ Both I and II are correct

(D) Neither I nor II is correct
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28. The magnetic meridian at a place is an imaginary line passing through
that place along the Earth’s magnetic field. Consider two set-ups I and II
involving a circular conducting coil with a magnetic needle placed at its
centre : |

I The coil is placed vertically, in a plane along the magnetic
meridian. ' '

II.  The coil is placed vertically, in a plane perpendicular to the
magnetic meridian.

When a current is passed through the coil, the- magnetic needle
(A) would show a deﬂection in I, but not in II.
(B) would show a deflection in II, but not in L.
(C)  would not show a defléection in either case.

(D) would show a deflection in both cases.

29. The magnetic field lines due to a bar magnet are correcﬂy shown in

N | N
(A - ‘ (B) -
S\ | S
AN /ANK\\
(© ( ( (D)
/S S
SPACE FOR ROUGH WORK
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30. A student studying the similarities and differences between a camera
and an eye makes the following statements :

I Both eye and camera have convex lens.

II. In order to focus, eye lens elongates or contracts while the
camera lens moves forward or backward.

III.  The camera lens produces upside down real images while the eye
~ lens produces upright real images.

IV. . A film in camera is similar to the retina in our eyes.

V. A camera adjusts the amount of light entering in it by adjusting
aperture of the lens. In an eye, cornea controls the amount of
light.

The (;orfect statements are

(A) I, 11, IV only (B) I, II, 111, V only

(C) 1,1V, V only : © (D) II, III, IV only

31. You feel more comfortable sitting on a cushioned sofa than on a hard
wooden chair because compared to the chair, the sofa exerts

- (A) less force and less pressure on you.
(B) the same force but less pressure on you.
(C) 1less force but same pressure on you.

(D) greater force but less pressure on you.

32. When a guitarist playing the guitar plucks a guitar string harder at
.the same point of the string, it produces a sound with

(A) a higher pitch.

(B) greater speed.

(C) a higher loudness.

(D) a higher pitch and a higher loudness.

SPACE FOR ROUGH WORK
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'SECTION II : NUMERICAL QUESTIONS

This section contains 8 questions.

For ques'tions 33 to 35 the answer is an integer between 0 and 99.
You have to indicate the answer by filling bubbles in the appropriate

‘grid provided in the Answer Sheet. Each question carries 4 marks.

33. DNA, the genetic material of living organisms, is- a double stranded
structure. Multiple copies of DNA can be made using a technique -
called “PCR”. In this technique, in a single cycle, under specific
conditions, a DNA molecule can be denatured into two individual
strands and each strand can make a complementary strand to form
the original DNA structure. If the experiment starts with 4 DNA
- molecules, how many molecules will be formed at the end of 4 cycles.?

34. Consider the reaction

aCu + BHNOj = ¢cCu(NOg), + dNO + eH,0

_ where a, b, ¢, d 'and e are the smallest integer coefficients. Find the
value of a + b + ¢ + d + e. '

35. At which distance (in cm) from a concave spherical mirror of radius of
curvature 120 cm must Rashmi stand to see an upright image of her

face four times its natural size ?

SPACE FOR ROUGH WORK
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33.

34.

35.

T 11 : Sifhes o
Wamrfrgsﬁsm?/ ,
W:f33#35%3??0#99%37?%@9?%%@#?/3737@%

' mmmwwﬁﬂémﬁg%rﬁéﬁwsﬁﬁmé 7% T

4 3% 37 8 |

DNA, S w3l Sl &1 agefes e 2, A%l wywe wea 8 | “PCR” T

THFA® W ST &% DNA F oFe Jfafafual dux & ST g&dl § | 39 dAs

%, Y90 s @% §, fafrw wnelt ¥, ©F DNA o] & Q sTeT-swem @ ¥
fog Tl 1 g1 2, R TOIF TF TH UF 9F 9 g DNA EEA
wmélwﬁwﬂﬁmDNAmaﬁﬁwumw% T T Gl
%mﬁmﬁmaﬁﬁ7

o & s W faEm @
. aCu + bHNOg = cCu(NOg), + dNO + ¢H,0

| a'a'rabcdasneaﬁ%ﬁ%ﬁ%qmmm%l G+b+ctdred T
o owNT o :

12OCmWﬁW%mWTﬁFﬁU_E¢W@-WW lqmm’ﬁfr'mﬁ)q'{
T A4 AT 6 36F IR & aRdfad &R & AR A g W wfafee femn

2?2
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SECTION III : COLUMN-MATCHING QUESTIONS

This section contains 4 questions.

‘For questions 36 to 39 you have to maich the options in Column II
for each item in Column I. You have to indicate the matches by filling
bubbles in the appropriate grid provided in the Answer Sheet. For
each item in Column I, If all correct options are matched, and no
incorrect option is matched, you earn 2 marks. Otherwise, if at
least one correct option is matched and no incorrect option is matched,

1
you earn 2 mark.

36. Three types of movements/actions are listed in Column I. Certain
" features associated with movements/actions in living organisms are
listed in Column II. For each item in Column I, match ALL the correct

‘options in Column II.

Column I ' Column IT
(1) Bending of roots away (A) Neurons are involved
' from light
(i)  Spitting out of burning (B) Presence of an external
‘ hot food stimulus

(iii) Getting startled by a ©) Expenditure\ of energy

sudden loud necise
(D) Involvement of hormones
(E) Voluntary movement

(F) Reflex action

SPACE FOR ROUGH WORK
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37. Three graphs are shown in Column I. Some processesllife forms are
listed in Column II. For each item in Column I, match ALL the correct
options in Column II.

Column I | Column II

h 2
2
0 E.; (A) Diurnal animal (active during the day)
, 3 ' g
' T T T T
6AM 12 6PM 12 6 AM (B) Nocturnal animal (active during the night)
noon midnight
(i) g \—/—\ (C) Plants whose stomata open only at night
.= . . .
ON .
© i T T T D H' . . :
6AM 12 6pM 12 6 AM (D) Hibernating animal
noon midnight
- (E) Respiration
(1ii) g
=]
o~ ’-N—
© T T T T (F) Photosynthesis
6AM 12 6PM 12 6 AM

noon midnight -

38. Column I lists three items. Column II lists certain phrases which may
be correlated with these items. For each item in Column I match ALL
the correct options in Column IL

Column I Column 1T
(1) Greenhouse gases (A) Shield(s) ultraviolet radiation.
(ii)  Solid organic waste (B) Cause(s) increase in global
temperature. :
(iii) Ozone layer (C) Contain( s) carbon.

(D) Contain(s) oxygen.
(E) Can be converted to
vermi-compost.

(F) Undergo(es) bacterial
decomposition.
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39. Three idelntical solid blocks of a material of density -p are fully

submerged and released in three different liquids qf densities p/2, p,

and’ 2p, respectively and the systems are allowed to come to rest.

Column I lists these three situations, while Column II lists some

‘statements about the situations. For each item in Column ‘I, match

ALL the correct options in Column II.

Column I

(i)  The block is placed in
liquid of density p/2

(i) The block is placed in
liquid of density p

(iii) The block is placed in
liquid of density 2p

(A)

(B)

©)

k)

(E)

(F)

Column IT

The volume of the liquid
displaced by the block is equal
to the volume of the block.

The force of buoyancy on the
block is equal to its weight. -

When . displaced vertically
from its equilibrium position
the block ultimately regains
its original position.

The total force acting on the
block is zero. L

The mass of the liquid
displaced by the block is less
than the mass of the block.

The pressure at the top
surface is always equal to the
atmospheric pressure.
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IR-TR W frEs & fore féw

Instructions for writing on the Answer Sheet

Multiple Choice Questions : The following example illustrates
the correct way of answering a Multiple Choice Question.
Example :
6. The disease cholera is caused by

(A) avirus. (B) a protozoan microbe.

(C) abacterium, (D) a fungus.
Answer : The answer to this question is option (C). You have

to mark it on the Answer Sheet as shown.

6. A B C D
Numerical Questions : The following example illustrates the
correct way of answering a Numerical Question.

Example : .
11.An ant crawls the distance of 1-5 m ~

oy
—

between its nest and a crystal of sugar in
2 minutes, travelling at uniform speed in
a straight line. What is its speed in
metres per hour ?

The answer is 45. You have
to indicate the answer by filling the
bubble containing “5” in the right
column, and the bubble containing

Answer :

“4” in the left column of the grid
in the Answer Sheet, as shown.

Note : The answer to every Numerical Question is an
integer between 0 and 99. If the answer is a single
digit, for example, 5, enter it as “05” If the answer is
zero, enter it as “00”

PR
PEQOO®EOOO

Column-matching Questions :
illustrates  the  correct
Column-Matching Question.

The following example
wdy . of answering a

Example :

14, Column 1 below lists three atoms. Column 11 lists some
properties of atoms. For each item in Column I, match
ALL the correct options in Column I1.

§ R mm%%lmaﬁw

sgfascdt ue - ﬁm%%amagﬁam’ﬂm%méﬁés
TE & B e B @ |

FERRT :

6. T e | fbeih GRI A & 2
(A) UP IRRY (B). Eﬁmﬁiﬂ et
(C) T a1 (D) vF B

IR : 59 Y B KR [{de (O) & | @mwwmm
IR giE B £ | .
6. A B C D

O O @0

i e = Frafefaa seeRvr 3ifed v & 3R & & @ &

& AT ExaT & | .

FEER :

11. @ W 3 foe F I &S o
@ B 1.5 m U IWeRET 0T
R vHauHE a1 9 2 fie § Tady
%laﬁ'ﬂﬁﬁ\’aﬁd’éﬁma
e

DY U IR BT W93 § I
sem A 5" & APE a T B
wRax g1 fig & 9 oo § 47
T OIS F M P WIR 3ﬁm'
FRAE |

A : TS FAifdD T B IR 0 T 99 Sy B oof wwn 2 |
oft TR ved IiE & &, SN 5 o g vk “05” & wu
HfTe | oft 3R 3= & o gt vl “00” & v A HifSTe |

Biem-fieH v : Frafofaa e siem-fem 19 & 3R
N & TE &N A TRA 2 |

JTER :

14. I e e Biem 17 W wAvRh & g A & | Biem 11

# RAURH & F6 M & G A TR ¢ | Biem 1 F TS
e & fore afem 11 B w3t wed faaedi  firema Sifme |

SIOISISIG] JSIOISION =
CIOISIS] IOISISIC)

ColumnT - Column Il Hiem I Pl
(i) Hydrogenatom (A) Has only one proton. () BRI T (4) m T WEt gt % !
(i) Tritium atom (B) Does not have any electron. (i) ﬁ%ﬂq YRHI] (B) ¥ I 3?13@? TE 8 |
(iii) Helium atom (C) Has two neutrons. (i) Bferaw AT (C) s g )
(D) Has a valency of 1. (D) 5T Fdvswar 18 |
E) Is electricall 1.
©) kol ® gyt
electronic shell. ® 3"\'"35 ﬁﬁﬁ'ﬂi P
Fifdw R E
1 Answer : The correct matches for this question are : TR : ATH & 9 e &
) : (A), (D), (E), (F) _ A B CDE F ) : (A), (D), (E), (F) A B CDEF
0 F  14. Il el N N ) i@ 0 0C e 0 e
(i) : (A), (C), (D), E), (F) 060 e e e e '(,,) : (A), (C), (D), (B), (F) 14. )—;———. O e e e e
(iii) : (C), (B) O O @ O @®O0 (iii) : (C), (E) i[O O @ O ® O
You have to indicate the answer as shown. HIYBY FR B T&T R 9T TI'E Wy YT RAE |
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