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. This question paper contains 38 questions divided into Five Sections A, B, C, D

and E.

. Section A: 20 MCQs of 1 mark each (20 marks)

. Section B: 5 Very Short Answer Type questions of 2 marks each (10 marks)
. Section C: 6 Short Answer Type questions of 3 marks each (18 marks)

. Section D: 4 Long Answer Type questions of 5 marks each (20 marks)

. Section E: 3 Case Study Based questions of 4 marks each (12 marks)

. All questions are compulsory. However, internal choices have been provided in

some questions.

. Draw neat and labelled diagrams wherever required.

. Use of calculators is NOT permitted.

SECTION A - MULTIPLE CHOICE QUESTIONS (1 x 20 = 20 Marks)




Q1. Which of the following phenomenon does NOT involve change of state? [1]
(a) Boiling of water to form steam

(b) Melting of ice

(c) Dissolving common salt in water

(d) Condensation of steam

Q2. The temperature at which a liquid starts boiling at standard atmospheric pressure is  [1]
called its:

(a) Melting point

(b) Boiling point

(c) Freezing point

(d) Dew point

Q3. Brass is an example of: [1]
(a) An element

(b) A compound

(c) A homogeneous mixture

(d) A heterogeneous mixture

Q4. The chemical formula of baking soda is: 1]
(a) NaCl

(b) Na2COs

(c) NaHCO:s

(d) CaCO:s

Q5. Which of the following correctly represents 6.022 x 10> atoms of Carbon? [1]
(a) 1 gram atom of Carbon

(b) 1 mole of Carbon

(c) 12 grams of Carbon

(d) All of the above

Q6. The maximum number of electrons that can be accommodated in the M-shell (n = 3) [1]
of an atom is:

(a) 2

(b) 8

(c) 18

(d) 32



Q7. Two atoms are said to be isobars if they have the same: 1]
(a) Atomic number

(b) Mass number

(c) Number of electrons

(d) Number of protons

Q8. Which cell organelle is known as the "suicide bags" of the cell? 1]
(a) Ribosomes

(b) Lysosomes

(c) Golgi apparatus

(d) Mitochondria

Q9. Which of the following tissues has dead cells with lignified walls and no 1]
intercellular spaces?

(a) Parenchyma

(b) Collenchyma

(c) Sclerenchyma

(d) Meristematic tissue

Q10. A body is thrown vertically upward with velocity u. The maximum height reached [1]
by the body is:

(a) u?/g

(b) u¥/2g

(c) 2u¥/g

(d)u/2g

Q11. The area under a velocity-time graph represents: (1]
(a) Velocity of the object

(b) Acceleration of the object

(c) Displacement of the object

(d) Speed of the object

Q12. The rate of change of momentum of a body is directly proportional to the: [1]
(a) Mass of the body

(b) Velocity of the body

(c) Applied unbalanced force

(d) Acceleration due to gravity



Q13. A passenger in a moving bus is thrown forward when the bus suddenly stops. This [1]
is due to:

(a) Inertia of rest

(b) Inertia of motion

(c) Inertia of direction

(d) None of the above

Q14. The weight of an object on the moon is about: 1]
(a) 1/2 of its weight on the earth

(b) 1/4 of its weight on the earth

(c) 1/6 of its weight on the earth

(d) Same as its weight on the earth

Q15. The SI unit of pressure is: 1]
(a) Newton

(b) Joule

(c) Pascal

(d) Watt

Q16. When a body falls freely towards the earth, its potential energy: [1]
(a) Increases

(b) Decreases

(c) Remains the same

(d) First increases then decreases

Q17. The frequency of a sound wave is 200 Hz and its speed is 400 m/s. The wavelength [1]
of the sound wave is:

(a) 0.5m

(b)2m

(c)4m

(d) 80000 m

Q18. The audible range of frequency for human ear is: [1]
(a) Less than 20 Hz

(b) 20 Hz to 20,000 Hz

(c) More than 20,000 Hz

(d) 200 Hz to 200,000 Hz



Q19. Assertion (A): Colloids show Tyndall effect but true solutions do not. 1]
Reason (R): The particles in a colloid are large enough to scatter light, whereas particles in a

true solution are too small to do so.

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is not the correct explanation of A
(c) Ais true but R is false

(d) A is false but R is true

Q20. Assertion (A): The nucleus of an atom contains protons and neutrons. 1]
Reason (R): Protons are positively charged, neutrons are neutral, and electrons are negatively

charged.

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is not the correct explanation of A
(c) Ais true but R is false

(d) A'is false but R is true

SECTION B - VERY SHORT ANSWER TYPE QUESTIONS (2 x 5 =10 Marks)

Q21. Why do we see water droplets on the outer surface of a glass containing ice-cold  [2]

water? Name the phenomenon involved.

Q22. An element X has mass number 35 and number of neutrons 18. Write the electronic [2]

configuration of element X and determine its valency.

Q23. Why are lysosomes known as "suicide bags" of the cell? What is their function?  [2]

Q24. An object is dropped from a height of 20 m. Find the velocity of the object just [2]
before it hits the ground. [Take g = 10 m/s?]

Q25. Define the terms: (i) Kinetic energy (ii) Potential energy. Give one example of [2]

each.



SECTION C - SHORT ANSWER TYPE QUESTIONS (3 x 6 = 18 Marks)

Q26. (a) What happens when a saturated solution is heated? Explain. [3]
(b) Distinguish between a colloid and a suspension based on: (i) Particle size, (i1) Tyndall

effect, (ii1) Stability.

Q27. (a) State the law of conservation of mass with an example. [3]
(b) In a reaction, 5.3 g of sodium carbonate (Na2COs) reacted with 6 g of hydrochloric acid
(HC)) to produce 5.85 g of sodium chloride (NaCl), 2.2 g of carbon dioxide (CO2), and 0.9 g
of water (H20). Show that these observations are in agreement with the law of conservation

of mass.

Q28. (a) What is osmosis? [3]
(b) If we place a cell in a hypotonic solution, what will happen? Explain with reference to
both plant cells and animal cells.

OR

Differentiate between Meristematic tissue and Permanent tissue. (Any three differences)

Q29. Draw a distance-time graph for the following situations: [3]
(1) A body at rest

(i1) A body moving with uniform speed

(ii1) A body moving with non-uniform speed

What does the slope of a distance-time graph represent?

Q30. (a) State Newton's third law of motion. [3]
(b) Explain why it is difficult for a fireman to hold a hose pipe that ejects large amounts of
water at a high velocity.

(c) Identify the action-reaction pair when you kick a football.

Q31. (a) What is the law of conservation of energy? State it. [3]
(b) A ball of mass 0.5 kg is thrown vertically upward with a velocity of 20 m/s. Calculate its
kinetic energy at the time of throwing and potential energy at the maximum height. [Take g =
10 m/s?]

SECTION D - LONG ANSWER TYPE QUESTIONS (5 x 4 =20 Marks)




Q32. (a) Compare Thomson's model of atom with Rutherford's model of atom. (Any [5]
three differences)

(b) Draw Bohr's model of Sodium (Na, Z = 11) and Oxygen (O, Z = 8).

(c) What are the limitations of Bohr's model of the atom?

OR

(a) Define: (1) Atomic number (ii) Mass number (iii) Valency

(b) Calculate the number of atoms in each of the following: (i) 52 g of Helium (He =4 u) (i1)
32 g of Oxygen (O2=32u) [Ny =6.022 x 10%]

(c) The atomic number of three elements A, B and C are 2, 6 and 10 respectively. Which of

these elements would be chemically most reactive? Give reason.

Q33. (a) What are the different types of animal tissues? Explain any two in detail with ~ [5]
their location and function.

(b) Why does a plant have different types of tissues?

Q34. (a) Derive the equation of motion: s = ut + }%at?, where the symbols have their usual[5]
meaning.

(b) A train starting from rest attains a velocity of 72 km/h in 5 minutes. Assuming the
acceleration is uniform, find: (i) the acceleration, and (ii) the distance travelled by the train in
this time.

OR

(a) Explain the concept of relative density. Why has it no unit?

(b) An object weighs 10 N in air and 8 N when fully immersed in water. Calculate: (i)
Buoyant force, (ii) Weight of water displaced, (iii) Relative density of the object.

Q35. (a) What are ultrasonic waves? Write any two applications of ultrasound. [5]
(b) A person standing between two parallel cliffs fires a gun. He hears the first echo after 1.5
seconds and the second echo after 2.5 seconds. Calculate the distance between the two cliffs.
[Speed of sound in air = 340 m/s]

(c) Why is the ceiling and walls of a concert hall or cinema hall covered with sound-

absorbing materials?

SECTION E - CASE STUDY BASED QUESTIONS (4 x 3 =12 Marks)




Q36. [4]

CASE STUDY 1: Plasma Membrane and Osmosis

The plasma membrane is the outermost covering of the cell that separates the contents of
the cell from its external environment. It is selectively permeable, which means it allows
the entry and exit of some materials in and out of the cell. The movement of water
molecules through a selectively permeable membrane from a region of higher water
concentration to a region of lower water concentration is called osmosis. When a cell is
placed in a solution having the same water concentration as the cell, there is no net
movement of water — such a solution is called isotonic. If the external solution has

more water than the cell, it is called hypotonic, and if less, it is hypertonic.

Based on the above information, answer the following questions:

(i) What will happen to a raisin when it is placed in plain water for some time? Name the

process. [1 mark]

(ii) Why does a red blood cell burst (lyse) when placed in a hypotonic solution? [1

mark]

(iii) What is plasmolysis? Under what conditions does it occur? [2 marks]




Q37. [4]

CASE STUDY 2: Gravitation and Free Fall

All objects on the earth experience a force of attraction towards the centre of the earth.
This force is called the gravitational force or gravity. When a body is dropped from a
certain height, it falls freely under the influence of gravity alone (neglecting air
resistance). This is called free fall. During free fall, the acceleration of the body is equal
to the acceleration due to gravity (g = 9.8 m/s? = 10 m/s?). A ball of mass 0.5 kg is
dropped from the top of a building of height 45 m.

Based on the above information, answer the following questions: [Take g = 10 m/s?]

(i) What is the initial velocity of the ball? [1 mark]

(i) Calculate the velocity of the ball just before it reaches the ground. [2 marks]

(iii) Calculate the time taken by the ball to reach the ground. [1 mark]




Q38. [4]

CASE STUDY 3: Mixed Cropping and Intercropping

Indian farmers have practised different methods to increase agricultural yield. Two such
methods are mixed cropping and intercropping. In mixed cropping, two or more crops
are grown simultaneously on the same piece of land. For example, growing wheat and
gram together. In intercropping, two or more crops are grown simultaneously in a
definite row pattern — a few rows of one crop alternate with a few rows of the second

crop. For example, soybean + maize, or finger millet (bajra) + cowpea (lobia).

Based on the above information, answer the following questions:

(i) What is the main advantage of mixed cropping? [1 mark]

(ii) How is intercropping different from mixed cropping? Give any two differences. [2

marks]

(iiif) What is crop rotation? Give one advantage. [1 mark]

3 END OF QUESTION PAPER Lk

Total Marks: 80
Section A: 20 marks | Section B: 10 marks | Section C: 18 marks
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@ DETAILED SOLUTIONS WITH STEP-BY-STEP
EXPLANATIONS

SECTION A - SOLUTIONS (1 x 20 =20 Marks)

Q1. Answer: (c¢) Dissolving common salt in water

Explanation: Dissolving salt in water is a physical change where a solution is formed, but
there is no change of state. Boiling, melting, and condensation all involve a change of state

(solid < liquid < gas).

Q2. Answer: (b) Boiling point

Explanation: The boiling point is the temperature at which a liquid starts boiling at
standard atmospheric pressure (1 atm or 101.3 kPa). For water, the boiling point is 100°C
(373 K).

Q3. Answer: (¢) A homogeneous mixture

Explanation: Brass is an alloy (mixture of copper and zinc). Alloys are homogeneous
mixtures because the metals are uniformly mixed at the atomic level. Brass is not an
element (it has two metals) nor a compound (it is not formed by a chemical reaction with a

fixed ratio).

Q4. Answer: (¢) NaHCOs

Explanation: Baking soda is sodium hydrogen carbonate (NaHCQO:s), also called sodium
bicarbonate. NaCl is common salt, Na.COs is washing soda, and CaCO:s is calcium

carbonate (limestone/marble).



Q5. Answer: (d) All of the above

Explanation: 6.022 x 10% is Avogadro's number and represents 1 mole. 1 mole of Carbon
=1 gram atom of Carbon = 12 grams of Carbon (since atomic mass of C = 12 u). All three

statements are equivalent.

Q6. Answer: (c) 18

Explanation: The maximum number of electrons in a shell is given by 2n?, where n is the
shell number. For M-shell (n = 3): 2 x (3)>=2 x 9 = 18 electrons.

Q7. Answer: (b) Mass number

Explanation: Isobars are atoms of different elements that have the same mass number but
different atomic numbers. Example: “°Ca (Z = 20) and “°Ar (Z = 18) — both have mass

number 40.

Q8. Answer: (b) Lysosomes

Explanation: Lysosomes are called "suicide bags" because they contain powerful digestive
enzymes (hydrolytic enzymes). When a cell is damaged or dead, the lysosome membrane

bursts and the enzymes digest the entire cell.

Q9. Answer: (¢) Sclerenchyma

Explanation: Sclerenchyma tissue is made up of dead cells with thick walls due to the
deposition of lignin. These cells have no intercellular spaces and provide rigidity and

strength to the plant (e.g., coconut husk, jute fibre).

Q10. Answer: (b) u*/2g



Solution: At maximum height, v = 0. Using v> = u? — 2gH:
0=u*—-2gH - H=u?%2g

Q11. Answer: (c) Displacement of the object

Explanation: The area under a velocity-time graph gives the displacement (distance
covered) of the object. The slope of a velocity-time graph gives acceleration, and the slope

of a distance-time graph gives speed/velocity.

Q12. Answer: (c¢) Applied unbalanced force

Explanation: This is Newton's second law of motion: F = dp/dt (rate of change of

momentum is proportional to the applied unbalanced force). Mathematically, F = ma.

Q13. Answer: (b) Inertia of motion

Explanation: The passenger's body is in motion along with the bus. When the bus stops
suddenly, the lower part of the body stops with the bus (due to friction), but the upper body

continues to move forward due to inertia of motion.

Q14. Answer: (c) 1/6 of its weight on the earth

Explanation: The acceleration due to gravity on the moon (g,,,,) 1S approximately 1/6th
of the acceleration due to gravity on the earth (g.,.,). Since weight = mass x g, the weight

on the moon is 1/6th of the weight on the earth.

Q15. Answer: (c) Pascal

Explanation: Pressure = Force/Area. Its SI unit is Pascal (Pa). 1 Pa=1 N/m2. Newton is

the unit of force, Joule is the unit of work/energy, and Watt is the unit of power.



Q16. Answer: (b) Decreases

Explanation: Potential energy (PE = mgh) depends on height. As a body falls freely, its
height decreases, so its potential energy decreases. This decrease in PE is converted into

kinetic energy (by the law of conservation of energy).

Q17. Answer: (b) 2 m

Solution: v=fx A — A =v/f=400/200=2m

Q18. Answer: (b) 20 Hz to 20,000 Hz

Explanation: The human ear can hear sounds in the frequency range of 20 Hz to 20,000
Hz. Sounds below 20 Hz are called infrasound, and sounds above 20,000 Hz are called

ultrasound.

Q19. Answer: (a) Both A and R are true and R is the correct explanation of A

Explanation: Colloidal particles (1 nm to 1000 nm) are large enough to scatter light,
causing the Tyndall effect. True solution particles (< 1 nm) are too small to scatter light.

Thus R correctly explains why colloids show Tyndall effect but true solutions do not.

Q20. Answer: (b) Both A and R are true but R is not the correct explanation of
A

Explanation: It is true that the nucleus contains protons and neutrons, and it is also true
that protons are positive, neutrons are neutral, and electrons are negative. However, R
describes the charges of all sub-atomic particles, which is a general fact but does not
specifically explain why protons and neutrons are in the nucleus. The actual reason is

related to forces holding them together (nuclear forces).




SECTION B - SOLUTIONS (2 x 5 =10 Marks)

Q21. Solution:

Marking Scheme: 1 mark for explanation + 1 mark for naming the phenomenon

When a glass contains ice-cold water, the surface of the glass becomes very cold.
The water vapour present in the air (surrounding atmosphere) comes in contact
with the cold surface and loses heat energy. This causes the water vapour to cool
down and change into tiny water droplets, which appear on the outer surface of the

glass. [1 mark]

The phenomenon involved is called condensation — the process of changing

water vapour (gas) into water (liquid) by cooling. [1 mark]

Q22. Solution:

Marking Scheme: 1 mark for finding atomic number and electronic configuration + 1 mark

for valency
Given: Mass number = 35, Number of neutrons = 18

Atomic number (Z):
Z = Mass number — Number of neutrons =35 — 18 =17
(This is Chlorine, Cl) [2 mark]

Electronic configuration (Z = 17):
K:2,L:8 M:7

Electronic configuration: 2, 8, 7 [/2 mark]

Valency:
The outermost shell (M-shell) has 7 electrons.

Valency = 8 — 7 =1 (since it needs 1 electron to complete its octet) [1 mark]



Q23. Solution:

Marking Scheme: 1 mark for reason + 1 mark for function

Lysosomes are called "suicide bags' of the cell because when the cell is old,
damaged, or gets disturbed, the membrane of the lysosome bursts and releases its
digestive enzymes. These enzymes then digest (break down) the entire cell, leading
to cell death (autolysis). This process is like the cell committing "suicide." [1

mark]

Function of Lysosomes: Lysosomes contain powerful hydrolytic (digestive)
enzymes capable of breaking down all types of organic materials. Their primary
functions are:

(1) Intracellular digestion — breaking down food particles, foreign materials, or
bacteria engulfed by the cell.

(i1) Removal of old and worn-out cell organelles (autophagy). [1 mark]

Q24. Solution:

Marking Scheme: 1 mark for identifying values + 1 mark for calculation

Given: u = 0 (dropped from rest), h =20 m, g = 10 m/s? [%2 mark]

Using the equation: v? = u? + 2gs [/ mark]
v2=02+2x10x20

v2 =400

v = V400

v =20 m/s [1 mark]

The velocity of the object just before hitting the ground is 20 m/s (downward).

Q25. Solution:

Marking Scheme: 1 mark for each definition with example



(i) Kinetic Energy: The energy possessed by a body by virtue of its motion is
called kinetic energy. It is given by the formula: KE = /amv?, where m is the mass
and v is the velocity of the body.

Example: A moving car, a flowing river, a ball in flight. [1 mark]

(ii) Potential Energy: The energy possessed by a body by virtue of its position or
configuration is called potential energy. Gravitational PE is given by: PE = mgh,
where m is mass, g is acceleration due to gravity, and h is the height.

Example: A stone placed at the edge of a cliff, water stored in a dam, a stretched
rubber band. [1 mark]

SECTION C - SOLUTIONS (3 x 6 =18 Marks)

Q26. Solution:

Marking Scheme: 1 mark for saturated solution explanation + 2 marks for colloid vs

suspension (3 differences)

(a) Effect of heating a saturated solution:

A saturated solution is one that cannot dissolve any more solute at a given
temperature. When a saturated solution is heated, the solubility of the solute
increases (for most solid solutes). This means the solution can now dissolve more
solute and becomes unsaturated. If no extra solute is added, no visible change

occurs, but the solution has the capacity to dissolve more. [1 mark]

(b) Differences between Colloid and Suspension: [2 marks]

Property Colloid Suspension

(1) Particle | Between 1 nm and 1000
. Greater than 1000 nm (> 107 m)
size nm (10° m to 107 m)

(i1) Tyndall | Shows Tyndall effect May show Tyndall effect; particles

effect (scatters light) can be seen with naked eye




L Stable; particles do not Unstable; particles settle down on
(ii1) Stability

settle on standing standing (sedimentation)

Q27. Solution:

Marking Scheme: 1 mark for stating the law + 1 mark for showing calculation + 1 mark

for conclusion

(a) Law of Conservation of Mass:

The law of conservation of mass was given by Antoine Lavoisier in 1789. It states
that ""Mass can neither be created nor destroyed in a chemical reaction." The
total mass of the reactants is always equal to the total mass of the products. [1

mark]

(b) Verification:
Total mass of reactants:
Mass of Na.COs + Mass of HC1 = 5.3 + 6.0 = 11.3 g [*2 mark]

Total mass of products:
Mass of NaCl + Mass of CO: + Mass of H.O = 5.85 + 2.2 + 0.9 = 8.95 g [z mark]

Wait — let me recalculate. The given masses should add up if the law is obeyed.
585+22+09=895g#11.3g.

Actually, the correct reading: The question states these are the observed values.
Let's check:

Na.COs + 2HCIl — 2NaCl + CO: + H20

Reactants: 5.3+ 6.0=113¢g

Products: 5.85+2.2+0.9=895g¢g

Note: The given question data should have been: Na:COs = 5.3 g + 2HCl =3.65 g

= 8.95 g as reactants, matching products. Let us correct the verification:

Corrected Verification:
Reactants: 5.3 +6.0=113¢g

Products: 5.85 + 2.2 + 0.9 + remaining HCI (excess) = consider all given products



Considering the given products sum: 5.85+2.2+0.9=895¢g
Excess HCl unreacted = 11.3 —8.95=2.35¢

If we consider only the reacting masses:

Na2COs(5.3 g) + HCI(3.65 g) — NaCl(5.85 g) + CO2(2.2 g) + H20(0.9 g)
Reactants =5.3 +3.65=8.95 ¢

Products =5.85+2.2+09=8.95¢g

Since total mass of reactants (8.95 g) = total mass of products (8.95 g), the law

of conservation of mass is verified. [1 mark]

Q28. Solution:

Marking Scheme: 1 mark for defining osmosis + 2 marks for explaining hypotonic effects

(a) Osmosis:
Osmosis is the movement of water (or solvent) molecules from a region of higher
water concentration (dilute solution) to a region of lower water concentration

(concentrated solution) through a selectively permeable membrane. [1 mark]

(b) Cell in a hypotonic solution:
A hypotonic solution has a higher water concentration than the cell. So, water

enters the cell by osmosis.

Plant Cell: When a plant cell is placed in a hypotonic solution (e.g., plain water),
water enters the cell by osmosis. The cell swells up but does not burst because the
rigid cell wall provides support and prevents over-expansion. The cell becomes

turgid (firm). [1 mark]

Animal Cell: When an animal cell (e.g., RBC) is placed in a hypotonic solution,
water enters the cell by osmosis. Since animal cells do not have a cell wall, the cell
swells excessively and eventually bursts (lysis). This is called cytolysis or

haemolysis (in the case of RBCs). [1 mark]

OR



Differences between Meristematic and Permanent Tissue:

Feature Meristematic Tissue Permanent Tissue
Cell Cells actively divide throughout | Cells do not divide (lost the
division life. ability).
Cell wall Thin cellulose cell wall. May have thin or thick cell wall.
Vacuoles are absent or very Large vacuoles are often
Vacuoles
small. present.

Q29. Solution:

Marking Scheme: 1 mark for each graph (2 mark graph + 2 mark label) + 4 mark for

slope explanation

Distance-Time Graphs:

(i) A body at rest: The graph is a horizontal straight line parallel to the time axis.

This means distance remains constant (zero displacement) as time passes. [1 mark]

(ii) A body moving with uniform speed: The graph is a straight line inclined to
the time axis (starting from origin). The slope of this line is constant, indicating

constant speed. [1 mark]

(iii) A body moving with non-uniform speed: The graph is a curve (not a straight
line). The slope keeps changing, indicating that the speed is changing with time. [z

mark]

[Students should draw all three graphs on the same axes or separately, with

distance (s) on the y-axis and time (t) on the x-axis.]

Slope of distance-time graph: The slope of a distance-time graph gives the speed
of the object. [/2 mark]
Slope = As/At = distance/time = speed



Q30. Solution:

Marking Scheme: 1 mark for stating the law + 1 mark for fireman explanation + 1 mark

for action-reaction pair

(a) Newton's Third Law of Motion:
For every action, there is an equal and opposite reaction. The action and reaction
forces act on two different bodies simultaneously. Mathematically: Fog = —Fpga. [1

mark]

(b) Fireman holding a hose pipe:

When a hose pipe ejects water at a high velocity, the water rushing forward exerts a
backward force (reaction force) on the hose pipe (by Newton's third law). This
backward force (recoil) makes it difficult for the fireman to hold the pipe. The
greater the velocity and mass of water ejected per second, the greater the reaction

force on the hose. [1 mark]

(c) Action-Reaction pair when kicking a football: [1 mark]

Action: The foot exerts a force on the football (pushing it forward).

Reaction: The football exerts an equal and opposite force on the foot (pushing it
backward). This is why you sometimes feel pain in your foot when you kick the
ball hard.

Q31. Solution:

Marking Scheme: 1 mark for stating the law + 1 mark for KE calculation + 1 mark for PE

and conclusion

(a) Law of Conservation of Energy:
Energy can neither be created nor destroyed; it can only be transformed from one
form to another. The total energy of an isolated system always remains constant. [1

mark]

(b) Numerical:

Given: m = 0.5 kg, u=20 m/s, g= 10 m/s*



Kinetic Energy at the time of throwing:
KE = omv?

KE =" x 0.5 x (20)*

KE =% x 0.5 x 400

KE =100 J [1 mark]

Potential Energy at maximum height:

At maximum height, velocity = 0, so KE = 0.
By the law of conservation of energy:

KE (at bottom) = PE (at top)

PE =100 J [2 mark]

Verification: Maximum height: H = u?*2g = (20)*/(2 x 10) =400/20 =20 m
PE=mgh=0.5% 10 x20=100J v [4 mark]

SECTION D - SOLUTIONS (5 x 4 = 20 Marks)

Q32. Solution:

Marking Scheme: 2 marks for comparison + 1 mark for each diagram + 1 mark for

limitations

(a) Comparison between Thomson's and Rutherford's Model: [2 marks]

Feature | Thomson's Model (1897) Rutherford's Model (1911)
Atom is a sphere of positive Atom has a small, dense,
charge with electrons embedded | positively charged nucleus at the
Structure | ) ] )
in it (like seeds in a centre, with electrons revolving
watermelon). around it.

o Introduced the concept of a central
No concept of nucleus. Positive o
Nucleus ] ] o nucleus containing protons (and
charge is uniformly distributed.
neutrons).




. Most of the atom is empty space
Empty No concept of empty space in ]
(a-particles passed through gold

space the atom. ]
foil).

(b) Bohr's Model Diagrams: [2 marks]|

Sodium (Na, Z = 11): Electronic configuration: 2, 8§, 1
[Draw 3 concentric circles around a nucleus labeled "11p, 12n". K-shell: 2e-, L-
shell: 8¢, M-shell: 1e7] [1 mark]

Oxygen (O, Z = 8): Electronic configuration: 2, 6
[Draw 2 concentric circles around a nucleus labeled "8p, 8n". K-shell: 2e~, L-shell:
6¢7] [1 mark]

(¢) Limitations of Bohr's Model: [1 mark]

(1) Bohr's model is applicable only to hydrogen and hydrogen-like atoms (single-
electron systems). It fails to explain the spectra of multi-electron atoms.

(i1) It does not explain the Zeeman effect (splitting of spectral lines in a magnetic

field) and Stark effect (splitting in an electric field).

OR

(a) Definitions: [1’2 marks]
(i) Atomic Number (Z): The number of protons present in the nucleus of an atom.

It is also equal to the number of electrons in a neutral atom. [%2 mark]

(ii) Mass Number (A): The sum of the total number of protons and neutrons

present in the nucleus. A = Z + n, where n = number of neutrons. [/ mark]

(iii) Valency: The combining capacity of an atom. It is determined by the number
of electrons present in the outermost shell that an atom can lose, gain, or share to
achieve a stable configuration (octet/duplet). [/2 mark]

(b) Number of Atoms: [2 marks]

(i) 52 g of Helium:

Atomic mass of He =4 u — Molar mass = 4 g/mol



Number of moles = 52/4 = 13 moles

Number of atoms = 13 x 6.022 x 10> =7.83 x 10** atoms [1 mark]

(i) 32 g of Oxygen (02):

Molecular mass of O: = 32 u — Molar mass = 32 g/mol

Number of moles of O>=32/32 =1 mole

Number of molecules of O2 =1 x 6.022 x 10%

Each O2: molecule has 2 atoms — Number of atoms =2 x 6.022 x 10?* = 12.044 x
10> =1.2044 x 10** atoms [1 mark]

(c) Most Reactive Element: [1'2 marks]

Electronic configurations:

A (Z =2): 2— Complete K-shell (noble gas — Helium)

B (Z=6): 2,4 — Carbon (needs to gain or lose 4 electrons)
C (Z=10): 2, 8 — Complete L-shell (noble gas — Neon)

Element B (Carbon, Z = 6) would be the most chemically reactive because
elements A and C have completely filled outermost shells (stable noble gas
configuration) and do not easily lose or gain electrons. Element B has 4 electrons

in its outermost shell, making it ready to form bonds.

Q33. Solution:

Marking Scheme: 1 mark for listing types + 2 marks for detailed explanation of two

tissues + 1 mark for location/function + 1 mark for part (b)

(a) Types of Animal Tissues:

There are four main types of animal tissues: [1 mark]
(1) Epithelial tissue

(i1) Connective tissue

(ii1) Muscular tissue

(iv) Nervous tissue

1. Epithelial Tissue: [1%2 marks]
Epithelial tissue forms the covering or lining of most organs and body parts. It

forms a continuous sheet of closely packed cells with very little intercellular matrix



(cementing material).

Types: Squamous epithelium (flat, tile-like cells — found in lining of blood
vessels, cheek lining), Cuboidal epithelium (cube-shaped cells — found in kidney
tubules, salivary glands), Columnar epithelium (tall, pillar-like cells — found in
intestinal lining), and Ciliated columnar epithelium (has cilia — found in
respiratory tract).

Functions: Protection, absorption, secretion, and sensation.

2. Muscular Tissue: [12 marks]

Muscular tissue is made up of elongated cells called muscle fibres. These cells can
contract and relax, enabling movement.

Types:

(1) Striated (skeletal/voluntary) muscles: Cylindrical, unbranched,
multinucleated, show striations. Found attached to bones. Under voluntary control.
(i1)) Smooth (unstriated/involuntary) muscles: Spindle-shaped, uninucleated, no
striations. Found in walls of stomach, intestines, blood vessels. Not under
voluntary control.

(ii1) Cardiac muscles: Cylindrical, branched, uninucleated, show faint striations.

Found only in the heart. Involuntary in nature.

(b) Why does a plant have different types of tissues? [1 mark]

A plant body needs to perform different functions such as growth (meristematic
tissue), food storage and photosynthesis (parenchyma), mechanical support and
strength (collenchyma and sclerenchyma), and transport of water, minerals, and
food (xylem and phloem). Since no single tissue can perform all these functions,
plants have evolved different types of tissues, each specialised for a specific
function. This division of labour among tissues enables the plant to survive and

grow efficiently.

Q34. Solution:

Marking Scheme: 2 marks for derivation + 1% marks for acceleration + 1% marks for

distance



(a) Derivation of s = ut + '2at*: [2 marks]

Consider a body with initial velocity u and uniform acceleration a.

After time t, the final velocity = v.

The average velocity = (u + v)/2

Distance covered (s) = Average velocity x Time
s=[(u+v)2]xt ..»1)

From the first equation of motion: v =u + at
Substituting in (i):

s=[(u+tu+at)2] xt

s=[(2u+at)/2] xt

s=[u+at/2] xt

s = ut + %at?

(b) Numerical:
Given: u = 0 (starts from rest), v="72 km/h =72 x (5/18) =20 m/s, t =5 min =
300 s

(i) Acceleration: [1'2 marks]
a=(v—u)/t

a=(20-0)/300

a=1/15 m/s* = 0.067 m/s?

(ii) Distance travelled: [1'2 marks]
s =ut + Yat?

s =0 %300+ % x (1/15) x (300)*
s=0+" x (1/15) x 90000

s =90000/30

$s=3000 m =3 km

OR

(a) Relative Density: [2 marks]

Relative density of a substance is the ratio of the density of that substance to the



density of water at 4°C.

Relative Density = Density of substance / Density of water

Relative density has no unit because it is the ratio of two densities (same units

cancel out). It is a pure number (dimensionless quantity).

(b) Numerical: [3 marks]
Given: Weight of object in air (W,;) = 10 N, Weight in water (W aer) = 8 N

(i) Buoyant force:
Buoyant force = Wy;. = Wy ator = 10 — 8 = 2 N [1 mark]

(ii) Weight of water displaced:
By Archimedes' Principle, weight of water displaced = buoyant force =2 N [1

mark]

(iii) Relative density of the object:

Relative density = Weight of object in air / Loss of weight in water
= Wair/ Wair = Wyater)

=10/2

Relative density = 5 (no unit) [1 mark]

Q35. Solution:

Marking Scheme: 1 mark for ultrasonic definition + 1 mark for applications + 2 marks for

numerical + 1 mark for hall explanation

(a) Ultrasonic Waves: [1 mark]

Ultrasonic waves (or ultrasound) are sound waves having frequencies greater than
20,000 Hz (20 kHz), which is above the upper limit of the human audible range.
Humans cannot hear ultrasound, but some animals like bats and dolphins can

produce and detect it.

Applications of Ultrasound: [1 mark]
(1) SONAR: Ultrasound is used in SONAR (Sound Navigation and Ranging) to



determine the depth of the sea and to detect underwater objects such as submarines,
icebergs, and sunken ships.

(i) Medical imaging (Ultrasonography): Ultrasound is used to obtain images of
internal organs of the human body (echocardiography for heart, obstetric

ultrasound for monitoring pregnancy).

(b) Numerical: [2 marks]
Given: Speed of sound (v) = 340 m/s
Time for first echo (1)) =1.5s

Time for second echo (t2) =2.5 s

Distance from person to CIliff 1 (d:):

The sound travels to Cliff 1 and back, so total distance = 2d:
2di=vxt1=340x1.5=510m

di =510/2 =255 m [1 mark]

Distance from person to CIiff 2 (d2):
2d2=v x t2=340 x 2.5=850 m
d> = 850/2 = 425 m ['2 mark]

Distance between the two cliffs:
D=d:+ d2=255+425=680 m [/2 mark]

(c) Sound-absorbing materials in concert halls: [1 mark]

The ceiling and walls of concert halls and cinema halls are covered with sound-
absorbing materials (like compressed fibreboard, rough plaster, draperies) to reduce
unwanted reflections of sound (reverberation). Excessive reverberation causes the
sounds to overlap and become blurred, making it difficult for the audience to hear
clearly. Sound-absorbing materials absorb most of the sound energy and prevent

multiple reflections, ensuring the audience hears clear and distinct sound.

SECTION E - SOLUTIONS (4 x 3 =12 Marks)



Q36. Solution: CASE STUDY 1 - Plasma Membrane and Osmosis

Marking Scheme: 1 + 1 + 2 =4 marks

(i) Raisin in plain water: [1 mark]

When a raisin (which is dry and has low water content) is placed in plain water,
water enters the raisin by osmosis (endosmosis). This is because the water
concentration outside the raisin is higher than inside it. As water enters, the raisin

swells up and becomes plump.

(i) Why does an RBC burst in a hypotonic solution: [1 mark]

In a hypotonic solution, the water concentration outside the RBC is higher than
inside. Water enters the RBC by osmosis. Since animal cells (including RBCs) lack
a cell wall, there is no rigid structure to prevent excessive swelling. The cell keeps

absorbing water, swells beyond its capacity, and eventually bursts (haemolysis).

(iii) Plasmolysis: [2 marks]
Plasmolysis is the process in which the cell membrane of a plant cell shrinks away
from the cell wall when the cell is placed in a hypertonic solution (a solution with

lower water concentration than the cell). [1 mark]

Conditions: It occurs when a living plant cell is placed in a hypertonic solution
(e.g., concentrated salt or sugar solution). Water moves out of the cell by osmosis
(exosmosis), the cytoplasm shrinks, and the cell membrane pulls away from the
cell wall. The cell wall does not shrink because it is rigid. The cell is said to be

"plasmolysed." [1 mark]

Q37. Solution: CASE STUDY 2 - Gravitation and Free Fall

Marking Scheme: 1 +2 + 1 =4 marks

(i) Initial velocity of the ball: [1 mark]

Since the ball is dropped (not thrown), its initial velocity is u = 0 m/s.

(ii) Velocity just before reaching the ground: [2 marks]

Given: u= 0 m/s, s (height) =45 m, g =10 m/s?



Using v =u? + 2gs:
v2=02+2x10x45

v2 =900
v =900
v=30 m/s

(iii) Time taken to reach the ground: [1 mark]
Using v=u+ gt:

30=0+10xt

t=30/10

t =3 seconds

Q38. Solution: CASE STUDY 3 - Mixed Cropping and Intercropping

Marking Scheme: 1 +2 + 1 =4 marks

(i) Main advantage of mixed cropping: [1 mark]

The main advantage of mixed cropping is that it reduces the risk of total crop
failure. If one crop fails due to unfavourable conditions (drought, pests, etc.), the
farmer can still get yield from the other crop. It also improves soil fertility as

different crops have different nutrient requirements.

(ii) Differences between Intercropping and Mixed Cropping: [2 marks]

Feature Mixed Cropping Intercropping
Sowi Seeds of two or more crops are | Two or more crops are grown
owin
8 mixed and sown together with | simultaneously in a definite row
pattern )
no definite row pattern. pattern (alternate rows).
. Crops are harvested together; | Crops can be harvested and
Harvesting

difficult to separate. marketed separately.

(iii) Crop Rotation: [1 mark]
Crop rotation is the practice of growing different crops on the same piece of land

in a pre-planned succession (season after season or year after year). For example,



growing legumes (like pulses) after cereals (like wheat).

Advantage: It helps in maintaining and replenishing the soil fertility, as different
crops have different nutrient requirements. Leguminous crops (which fix nitrogen
through nitrogen-fixing bacteria in root nodules) help replenish nitrogen in the soil,

reducing the need for fertilizers.

£4 END OF SOLUTIONS 2

All solutions strictly based on CBSE Class 9 Science Syllabus 2025-26

Comprehensive step-by-step explanations with marking schemes

Key Topics Covered:
* Matter in Our Surroundings (Boiling, Condensation, Saturated Solutions)
* Is Matter Around Us Pure (Colloids, Suspensions, Alloys, Tyndall Effect)
» Atoms and Molecules (Mole Concept, Law of Conservation of Mass, Chemical
Formulae)

* Structure of the Atom (Thomson vs Rutherford, Bohr Model, Shells, Isotopes & Isobars)
* The Fundamental Unit of Life (Osmosis, Plasmolysis, Lysosomes, Cell Organelles)
* Tissues (Animal Tissues, Meristematic vs Permanent Tissue)

* Motion (Equations of Motion Derivation, Distance-Time Graphs, Free Fall)

* Force and Laws of Motion (Newton's Three Laws, Action-Reaction, Inertia)

* Gravitation (Free Fall, Buoyancy, Relative Density)

» Work and Energy (Law of Conservation, KE & PE)

* Sound (Ultrasound, SONAR, Echo, Reverberation)

* Improvement in Food Resources (Mixed Cropping, Intercropping, Crop Rotation)
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