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SCIENCE
CHAPTER 06: PRESSURE, WINDS, STORMS AND CYCLONES
(Handwritten Notes; Version 1.0)
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Scenario Mode of Action Scientific Reason
School Bag Straps Broad (Megha) vs. Narrow Broad straps spread weight over a larger area,
(Pawan) reducing pressure on shoulders. Narrow straps

concentrate force, increasing pressure and pain.

Water Bucket Handles Broad vs. Narrow A broad handle increases contact area with the
hand, reducing the pressure exerted by the heavy
water.

Carrying Loads Round cloth on the head The cloth increases the contact area between the

load and the head, significantly reducing the
pressure from the weight.
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Engineering Applications
—> *Overhead Tanks: Placed at high elevations to maximize water column height, ensuring strong water pressure at
tap outlets.
am Construction: Dams are constructed with a significantly broader base than the top. This structural design
withstands the immense horizontal water pressure that increases proportionally with depth.

PROBE & PONDER
Question: Suppose you live on the second floor of a three-story building with a water tank on the roof. Your
friend lives on the first floor. Who will receive a more powerful stream of water?

Answer: Your friend on the first floor. This is because the total water column height above the first floor is
greater, resulting in higher hydrostatic pressure at their taps.
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Heat-Driven Wind Circulation

Wind cycles are directly driven by solar heating through the following mechanics:

1. Solar Heating o 2. Expansion - 3. Void Created 4. Air Inflow
Land/Water heats Warm air rises Low Pressure Zone Cool high-p air moves in
. S
Coastal Breezes f)l ol
Sea Breeze (Daytime) Land Breeze (Nighttime)
Land heats faster than water. Warm air over land Land cools faster than water. Water retains heat,
rises, creating low pressure. Cool, dense air from the causing warm air over the sea to rise. Cool air from
sea rushes inward toward the land. the land moves outward toward the sea.
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Figure 7. A view of lightning striking a building.
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DETAILED PROCESS OF LIGHTENING (WITHIN CLOUD)

1. Charge separation in clouds: Within a thunderstorm cloud, various ice particles, water
droplets, and graupel (soft hail) collide with each other. During these collisions,
electrons are transferred, leading to a separation of charges. The lighter ice particles
and graupel tend to acquire a positive charge, while the heavier particles and droplets
tend to acquire a negative charge.

2. Updrafts and downdrafts: Within a thunderstorm, there are strong updrafts and
downdrafts. The updrafts carry the positively charged ice particles and graupel to the
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upper part of the cloud, leaving the lower part of the cloud with a net negative charge.
Meanwhile, the downdrafts bring the negatively charged precipitation (such as rain and
hail) to the lower part of the cloud.

3. Positive charge on the ground: Meanwhile, the positive charge on the ground is
induced by the presence of the negatively charged cloud above it. This happens through
a process called electrostatic induction. The positive charge is attracted to the
negatively charged cloud above, creating an electric field between the cloud and the
ground.

4. Lightning discharge: When the electric field becomes strong enough, it can ionize the
air, creating a conductive path for a lightning discharge. The discharge occurs as
electrons flow from the negatively charged region in the cloud to the positively charged
region on the ground.
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Cﬂlﬂl CYCLONES AND ANTICYCLONES
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How a Cyclone Forms

(i) Ocean water heats up and moist air above it rises.

(i) As moist air rises, water vapour condenses to form raindrops (condensation releases
heat back into the air).

(iii) This released heat warms the air further, making it rise even more, creates a low-
pressure area.

(iv) Air from surrounding high-pressure areas rushes in to fill this low-pressure zone, and it
also starts rising.

(v) Earth's rotation makes this moving air spin.

(vi) The cycle repeats and forms a low-pressure area with high-speed spinning winds called
cyclone.

Eye of the Cyclone

e The centre of the cyclone is called the eye — it has the lowest pressure.
¢ Inside the eye: winds are calm.
e Around the eye: strong winds and heavy rainfall.
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Cyclone: Ocean vs Land

e Moving from ocean > land, cyclones get stronger (higher wind speeds than normal
thunderstorms).
¢ Once onland, the moist air supply is cut off, so the cyclone loses strength.

Damage Caused by Cyclones

(i) Storm surge: strong winds push seawater toward shore, creating a wall of water 3-12
metres high causing floods coastal (and even inland) areas.

(i) Heavy rain causes rivers overflow and landslides.

(iii) Seawater intrusion contaminates drinking water, and makes soil less fertile (damages
crops).

(iv) Fallen trees/debris > block roads, delay rescue/help.

(v) Power outages - last for days, disrupt daily life and emergency services.

(vi) Example: Amphan cyclone (2020) had peak wind speeds of 270 km/h.

Cyclone Safety / Protection

(i) Stayupdated with weather reports and alerts from the India Meteorological Department
(IMD).

(i) Weather satellites help track cyclones and predict their path.

(iii) Keep an emergency kit ready if you live in a cyclone-prone area.

(iv) Move quickly to the nearest cyclone shelter during a cyclone.
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