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General Instructions:
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Read the following instructions very carefully and strictly follow them :
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Time allowed : 3 hours Maximum marks : 80
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1. This question paper comprises 5 sections — A, B, C, D and E. All questions are
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compulsory.
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Section A: Question Nos. I to 20. All questions are of one mark each. This section
comprises 16 multiple-choice questions (MCQs) and 4 assertion-reason-type

questions.
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Section B: Question Nos. 21 to 26 are Very Short Answer (VSA) type questions,
carrying 2 marks each.
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Section C: Question Nos. 27 to 33 are short-answer type questions, carrying 3

marks each.
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Section D: Question Nos. 34 to 36 are long-answer type questions, carrying 5
marks each.
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IX.
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Section E: Question Nos. 37 to 39 are 3 source-based/case-based/passage-based
integrated units of assessment, each consisting of 4 marks with sub-parts of the
values of 1/2/3 marks.
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The answer should be brief and to the point.
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There is no overall choice in the question paper. However, internal choice has
been provided in some questions in each section. Only one of the choices in such
questions has to be attempted.
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In addition to this, separate instructions are given with each question, wherever
necessary.
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Section A

Select and write the most appropriate option out of the four options given for
each of the questions nos. 1 to 20.
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Given below are two distinct hydrocarbons:

Based on this information, which statement accurately classifies these two
hydrocarbons?

A. Xis an alkene, and Y is an alkane.
B. Xis an alkane, and Y is an alkyne.
C. X s a saturated hydrocarbon, and Y is an unsaturated hydrocarbon.

Hydrocarbon X: has the molecular formula C,H,, and is known to undergo
substitution reactions.

Hydrocarbon Y: has the molecular formula C,Hg and readily participates in
addition reactions.




D. X s an unsaturated hydrocarbon, and Y is a saturated hydrocarbon.
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Which statements correctly describe the reactions of the following oxides with dilute
hydrochloric acid (HCI) and aqueous sodium hydroxide (NaOH)?

I.ZnO +2HCI ~ —------- > ZnCl: + Hz

II. ZnO +2NaOH —------- > Na:ZnO: + H:0
1. MgO + 2HCl —------- > MgCl: + H:0

IV. MgO + NaOH —------- > No Reaction

Which statements show that Zinc oxide is amphoteric and Magnesium oxide is basic
in nature?

A.Tand II only
B. Il and IV only
C. Il and IIT only
D. only I and IV

HiT @ HYT A QT 7T 3HFASS & o] ISgIFailRen 3l (HCI) AR STela
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I.ZnO + 2HCl  —m-- > ZnCl: + H:

II. ZnO + 2NaOH —------- > Na2ZnO: + H:0
1. MgO + 2HCl —------- > MgCl: + H:O

IV. MgO + NaOH —------ > g TATHAT &7
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Study the following chemical reaction:
2Na + 2H,0 — 2NaOH + H:
In this reaction, the reducing agent is

Aafaf@aa Tarafae sifafsar o sreaaa w3
2Na + 2H:0 —-----> 2NaOH + H:
s TRHATH 3TTTF &

A. Na

B. H:0

C. NaOH

D. H:

If 10 mL of H,SO, is mixed with 10 mL of NH,OH of the same concentration, the
resultant solution will give the following colour with universal indicator:

A. Yellow

B. Red

C. Green

D. Blue

IfE 10 mL H,S04 o AT Figdl & 10 mL NH,OH & 1Y A e, ar
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C. g0
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A metal 'M' is found in nature as its sulphide ore (MS). Which preliminary process
would it undergo to be converted into an oxide ?

A. Roasting

B. Calcination

C. Corrosion

D. Electrolytic refining

T 'M' YT 7 HoHISs IHAEH (MS) & §9 7 915 1 ¢ 3erarss # aRkafdd
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Fresh milk typically has a pH of 6. As this milk undergoes the process of turning
into curd the pH of the milk will

increase, making the milk more alkaline.
decrease, making the milk more acidic.

remain constant at 6, as it is a physical change.
first increase slightly and then rapidly decrease
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When ammonium nitrate is dissolved in water, the solution feels colder than the
initial water. This observation indicates that the chemical process occurring:

An exothermic reaction, releasing heat into the surroundings.
An endothermic reaction, absorbing heat from the surroundings.
A combustion reaction, producing heat and light.

An oxidation reaction, always producing heat.
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Which structural feature contributes to the absorption capacity of small intestine ?
A. The presence of strong muscular walls for peristalsis.
B. Its long, tubular shape, allowing slow passage of food.

C. the presence of numerous finger like projections on its inner lining for
absorption of food




D. the presence of few finger like projections on its inner lining for peristalsis.
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When a plant stem is placed horizontally, it starts to bend upwards. Which plant
hormone causes this upward growth movement of stem?

A. Gibberellin
B. Abscisic acid
C. Cytokinin
D. Auxin

TS TRl ST a7 ot Yot €9 & TG ST &, oY 98 SR 2l 3R AT 3TRF ]
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Which of the following statements correctly represent a key difference between
aerobic respiration and anaerobic respiration?

fFFafaf@d 7 & i @1 wua ady @8 3N AT & & ALY 7T
37T P TeY &I A g2Tar g7

Aerobic . o
e Anaerobic respiration
Respiration
AT THA AT QT
A produces lactic acid produces water.
oifdeen 31Fe 3cdee] IXdT & STl 3ol AT §




| occurs in the absence of oxygen

B produces significantly  larger Produces less amount of energy
amount of energy (ATP) (ATP)
FRr 30w AT & For (@) | 7 A # FSr () 3cqee
3] YT § AT

C
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occurs in the presence of oxygen

tereatet 1 sufeafa & garg

takes place only in the cytoplasm

hdel HIfRAPIGeT H gl &

occurs in mitochondria

ATSIhI g T 7 & &

11.

Which of the following is a correct statement.

w

Pollination is the fusion of male gametes with female gametes.
Germination is the process of the transfer of a pollen grain to a pollen tube.
Pollination is specifically the transfer of pollen grains that takes place before

fertilisation.

Pollination is specifically the transfer of pollen grains that occurs after

fertilisation.
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12.

In the study of heredity, what does it mean for a visible characteristic to be described
as "dominant"?

It appears only when two copies of genes are present.
It hides the appearance of another characteristic.

It is always hidden by other traits.

It refers to the weaker characteristic.
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13.

Which of the following statements accurately describes a correct statement for the
diagram

A) The magnetic field lines are curved and converge at a central point.

B) The strength of the magnetic field increases with distance from the source.

C) The magnetic field

lines are straight, T T ——
parallel, and equally - ’
spaced.

D) The direction of the
magnetic field changes
continuously within the
region
fArfafea & @ i
T YT T & forw wg
&I { JUTT AT &
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You have two identical light bulbs, each with a resistance of 12 Q. If the two bulbs
are connected in parallel across the 12 V supply, the total current drawn from the
supply will be

3T ITH &Y AT Y12l Tod g, foledd Tcdeh T 9faer 12 Q §1 Tfe g1t Tear
H 12 V I H arRdsha A TS fhar Sram g, dF g o T FHor
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0.5A
1.0A
1.5A
20A
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15.

A heating wire made of a specific material has an initial resistance R. If the
length of this wire is multiplied by a factor of 4 and its cross-sectional area is
multiplied by a factor of 2, the new resistance of the wire will be:

s fafrse arerel & 9o e arR &1 URfAs gfaie R £ Ife sg ar S aers
T 4 & e H I[UT fhAT ST § AR D ]I FHIC & &ABel I 2 & HR §
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A. %R

B.2R

C.4R

D. 8R
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What optical phenomenon is responsible for the bending of light both when it enters
and leaves a water droplet during the formation of a rainbow?

A. Total Internal Reflection
B. Dispersion
C. Refraction
D. Scattering

SEUETY o TAATOT & GRTeT UTelt T §g 7 Jal idet 3R 16 f¥ehelal T Tehrel o
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The following question consists of two statements — Assertion (A) and Reason (R). Answer
these questions by selecting the appropriate option given below:

A. Both A and R are true, and R is the correct explanation of A.

B. Both A and R are true, and R is not the correct explanation of A.

C. A is true but R is false.

D. A is false but R is true.

frafafad uesT & & U= § - 31fAFUA (4) 3R FROT (R)| 57 94T & forw A fgw arw
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Assertion (A): Fleming's Left-Hand Rule is used to determine the direction of the
force experienced by a current-carrying conductor placed in a magnetic field.

Reason (R): The thumb, forefinger, and middle finger are held mutually
perpendicular to represent the directions of force, magnetic field, and current,
respectively

HAAFRYA (A): FAHT & TH-EET FIA FT 3TAT JGhT &7 7 W 0
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Assertion (A): The sex of a human child is genetically determined at the moment of | 1
conception.
Reason (R): The female contributes both X and Y sex chromosomes to the offspring.

AR (A): ATeAa AL T FolaT, ITUROT & THY 37T &9 & AR grer
gl
HROT (R): HET Hellel H X 3R Y &t ToiaT ot &hr Fereret el g |
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Assertion (A): The Tyndall effect is observed when light passes through a colloidal | 1
solution.




Reason (R): The particles in a true solution are large enough to effectively scatter the
light.

HADYT (A): ST T HIAIUS TorTT & gl Il ¢ dl ESel FeTTa T
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HIROT (R): THILT P THTET FT T FhIOTT Fet & [T aredfas AedeT 7 ot
AT T AT T B |

20 Assertion (A): Concentrated nitric acid does not produce hydrogen gas when
reacting with magnesium.

Reason (R): Nitric acid is a strong oxidising agent and oxidises the formed
hydrogen to water.

THBUA (A): TG ABICH 3ol HIATATH o T IFTHTHAT b gISaIolet I
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Section B
Questions no. 21 to 26 are very short answer type questions.
gus-g
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21 Explain why is the formation of a precipitate often observed in double displacement
reactions? Provide a relevant chemical example to illustrate this.

ST {3 efa-favaras 3ifRfsranstt & g sraaia 1 AT #f ¢@r Jrarg?
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22 Imagine a child happily walking barefoot on a street. Accidentally, he steps on a
small, sharp piece of brick. Immediately, he lifted away his foot from the brick.

A. Name the receptor organ that detects the sharp stimulus and the effector
organ that executes the withdrawal movement.

B. State the central nervous system organ where the integration/processing of
this rapid signal primarily takes place:

el HITAT foh Teh Fear Hgeh W AT R G § T @I & | Tl &, T S b
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In a cross between black furred rabbit (B) and white furred rabbit (b), all offspring
were found to have black fur. What can be inferred about the genetic makeup of the
parent rabbits?give two value points.

el T ITel TN (B) AR Aiher BT alel TN (b) o el shre H Tl HATT &
T el GTT 31T | STefeh TRINRT & TedTTRIeh Heh3TT o S H FIT TSIl o ST
Hehell £ &1 HEY feig3il T qad|
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A. If our Earth had no atmosphere, how would the sky appear during the day,
and what is the scientific reason for this appearance?

Or

B. A student sees nearby objects clearly but distant ones blur. The doctor
prescribes him a spectacle with concave lens.

(a) Based on the symptoms and the type of corrective lens, identify the eye
defect this student is likely suffering from.

(b) Briefly explain why this specific defect causes distant objects to appear
blurry?

A. I AN It 9X argHASH o I, dt T 31 3mmehrer dam fe@ms &ar 3R
ﬂmﬁ\'@ﬁmaﬁmww%‘v
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In a science lab, you are given an unknown thin wire, and you have access to
batteries and connecting wires.

A. If this wire is the nichrome wire, what distinct observation would you expect
after current flows through it for a short time?

B. Based on this observation, what property of nichrome wire are you
confirming?

T YANITRTSAT H, 3TYRT Teh 37ATT Idell dR a1 S7ar &, 3R 31m9eh 91y Selr
3R AT IR 33Uy £
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qRETeT 3T T3 TATRISE Srareiieet T 3TU8T a1
B. 39 37dellehel oh 3MUR 9T, 39 {1 IR & foray 107 hr gfce T 38 &7

26 Why are organisms at higher trophic levels generally fewer in number compared to | 2
those at lower trophic levels?
Or
An agricultural farm generates substantial amounts of biodegradable waste. Despite
its biodegradable nature, why do these wastes create environmental hazards when
left for some time in an open area.
3TIR UMl TR W Siat S JEdr AR ot FR W Siat i Jorer &
ATATI: Sl AT gl 67
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Section C
Questions no. 27 to 33 are very short answer type questions.
Yus-d[
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A. What is the general name given to the chemical substances that regulate | 3
changes in metabolism or sugar level?

B. Explain the ways by which these chemical substances are transported and
exert their effects on target cells or organs.




C. Why is it important that the body precisely regulates the amount (secretion)
of these substances in the bloodstream?

A. 3T TaAfAE gerdt & AIAT 1 47 fgar Srar § S Shat & R &
AT iR wframst S 3urgay I IHT & TR & gRade &l
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A. Name the primary asexual mode of reproduction used by Spirogyra and
hydra.

B. What is the most significant genetic characteristic shared by the offspring of
both Spirogyra and Hydra when compared to their respective parent
organisms?

C. Briefly explain why this genetic characteristic is a key feature of asexual
reproduction in general.

A. TS 3R gI3gT GaRT 39ART fhU el aTel Yoteled 1 Irafds
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A student observed the following changes when a grey metallic strip P was added to
a solution of copper sulphate and noted certain observations.

(1) The colour of the solution gradually faded.
(i1) A reddish-brown deposit appeared on the surface of the metallic strip P.
On the basis of observations, answer the following questions-
A. Identify the type of chemical reaction that has occurred.
B. Name the metal, P, and explain why these observations occurred.
C. Write the balanced chemical equation for this chemical reaction
Or

Decomposition reactions require energy.
A. Name two different forms of energy that can be used to initiate




decomposition reactions, and provide one specific example of a
decomposition reaction for each form.

B. Explain why silver chloride is typically stored in dark-coloured bottles in
laboratories.
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A. Which physical property of metals allow them to be drawn into thin wires
and on being hammered into thin sheets? give examples of each.

B. Explain why metals are chosen for the main body of cooking utensils and
electrical wires.

C. Explain why materials like wood, plastic, or rubber are used for utensil
handles and wire insulation, specifically highlighting the difference in their
properties compared to metals.

A. r3ft & i @ $ifAsh 0T 3¢ gel dRT & Tiaer 3N g2ls @ dea a1
a‘elﬁwqats?rulquﬁrqqom T IeTHTC &l 87
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Mirrors AB and CD are spherical mirrors derived from the same hollow spherical
ball. Mirror AB reflects from its inner surface, while mirror CD reflects from its

outer surface. if arc AB were twice the length of arc CD
A. what is the ratio of their focal lengths? Justify your answer,

B. Identify which of the two mirrors (AB or CD) will always form a virtual image of
an object placed in front of it, and why?

gquT AB 3R CD U & @i@ell MR g ¥ g MR 0T &, 5T AB
P 3TARS Tdg T 3R CD sHET I8 Idg & Wrafdd giar &1 afe @mT AB,
1Y CD T TS T AT 8§, 58 VCIHT H ST g,

A.
B.
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SaTE 5 Gl & F T AT EUOT FHAT I FHA T TEG T I
EIGIEECEILLE] K I REC 2 [
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List the properties of magnetic field lines.
Why don’t two magnetic field lines intersect each other?

T &1 TGT3HT o 0Tt T Gl JeTC |
%Waﬁi@wwq&%aﬁwwm?
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Which are the two significant changes would immediately occur in the water
of a river when untreated wastes from factories are thrown into it?
Given here is the feeding relationships in a forest where rabbits eat grass,
foxes hunt rabbits, and bears eat berries, fish from the river, and occasionally
hunt rabbits.

a. What is the simple term that describe a single path of energy transfer ?

b. How is a 'food web' a more complex and accurate representation of

energy flow than a simple food chain?

9 PRETAT § [Shctel arel AT A &l 16T & thepl SITAT &, Al oTer
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Section D
Questions nos. 34 to 36 are long-answer type questions.
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A ray of light from air enters a pond of water obliquely.
(a) Draw a neat, labelled diagram to illustrate the path of this light ray as it enters the
water. Clearly mark the incident ray, refracted ray, normal, angle of incidence, and
angle of refraction.
(b) Based on your diagram, state whether the light ray bends towards or away from
the normal.

(c) Explain the fundamental reason behind this bending of light when it passes from
air to water.

Or

A. The linear magnification produced by a plane mirror is specified as '+1'.
(a) Explain what the numerical value 'l' and the positive sign '+' in the
magnification signify about the image formed by a plane mirror.
(b) State any two other distinct characteristics of the image formed by a plane
mirror.

B. An object is placed in front of a spherical mirror and the resulting image has
a magnification (m) of -1

a. Identify the specific type of spherical mirror that can produce such an image,
and state the exact position where the object must be placed to achieve this
magnification.

b. Draw a ray diagram to illustrate the image formation of this magnification
(m=-1)
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Compare the typical appearance of the flame produced by both saturated and
an unsaturated hydrocarbons when burnt in a rich supply of air.

Explain why saturated hydrocarbons predominantly undergo substitution
reactions, while unsaturated hydrocarbons are characterised by addition
reactions. Provide an example for each reaction type.

Or

Define a covalent bond. Explain the formation of covalent bond with the
help of an example.

Draw the electron dot structure of ethene.

Explain why covalent compounds generally do not conduct electricity.
considering the structure of benzene and cyclohexane , write two difference
between them.

Name CH;CHO and CH,;CH,CH,OH
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. Briefly explain the

. Define what is meant by 'double circulation' in the context of the human

heart.

. Briefly outline the two distinct pathways that constitute this double

circulation, clearly indicating the type of blood flowing through each
pathway.

. Explain two significant advantages that 'double circulation' provides to

organisms in comparison to a simple circulatory system.
Or

. Label the parts involved in the pathway of air from the atmosphere to the site

of gas exchange within the
lungs.

Identify the specific
microscopic structures in
the lungs where the actual
exchange of gases takes

place. A

. Describe two key features . D

of the identified structures
(B) that are necessary for
gas exchange. 3

coordinated action of the

diaphragm and rib cage in

bringing  about  either C —————
inhalation or exhalation

during breathing.
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Section E
The following questions are Source-based/Case-based questions. Read the case
carefully and answer the questions that follow.
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Mr. ‘X’ buys a new string of 50 small decorative LED lights for his home. When he
plugs in the string, all bulbs light up. However, a few days later, one tiny bulb
accidentally breaks, and to his dismay, the entire string of 49 remaining bulbs goes
out immediately.

A. Based on Mr. X's observation, how are the LED bulbs in this decorative
string connected?

B. If the string is powered by a 220V source, what can be said about the share of
the total voltage across each individual LED bulb?

C. Explain why the entire string of lights stopped working when only a single
bulb failed.

Or

C. Explain why Mr. X’s TV ,fan etc. continue to work even if his refrigerator
stopped functioning.
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You are given two unlabelled bottles, one containing dilute sulphuric acid and the
other containing dilute potassium hydroxide solution. You also have access to blue
litmus paper only.

A. How would you identify which bottle contains the acid and which contains
the base using litmus paper?

B. If you mix equal volumes of the two solutions, it forms a salt. What would be
the nature of this salt?

C. Explain why this mixing of acid and base is a double displacement reaction
without any visible precipitate.

Or

C. Name any two chemical compounds that are industrially prepared using
sodium hydroxide as a starting reactant. State one major practical or
industrial use for each of the named compounds.
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In a kitchen, a slice of bread was left exposed to humid air for several days. Soon, a
fuzzy, greenish-black growth appeared and rapidly spread over its surface.

Simultaneously, in another part of the kitchen, a jar containing a sugar solution was
left for fermentation. Over time, continuous bubbling was observed, and the solution
became cloudy.

A. Name the organism grown in the sugar solution and the specific type of
asexual reproduction by which it grows.




B. What are the tiny structures produced on the moist slice of bread that enable
the rapid spread and growth?

C. Describe the primary method of asexual reproduction by which the organism
spread so rapidly over the bread's surface, linking it to the structures named
in part -B of the question.

Or

C. State two significant advantages of the asexual reproduction methods by
which these two organisms reproduce.
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