Class: XI
Atmospheric circulation
Water in the atmosphere

1. The Hadley Cell is a major component of the Earth's atmospheric circulation. Which of the following phenomena does it directly influence?
A) Formation of polar easterlies
B) Development of the intertropical convergence zone (ITCZ)
C) Generation of westerly winds in mid-latitudes
D) Creation of katabatic winds in polar regions

2. In the Northern Hemisphere, the Coriolis effect causes moving air masses to:
A) Deflect to the left
B) Deflect to the right
C) Move in a straight line
D) Spin clockwise in all conditions

3. A cold front is most likely to produce which of the following weather conditions?
A) Clear skies and calm winds
B) Prolonged light rainfall
C) Thunderstorms and heavy rain followed by cooler temperatures
D) Warm and humid conditions

4. What is the key difference between cyclones and anticyclones in terms of atmospheric pressure and wind movement?
A) Cyclones are high-pressure systems with clockwise winds in the Northern Hemisphere, while anticyclones are low-pressure systems with counterclockwise winds.
B) Cyclones are low-pressure systems with counterclockwise winds in the Northern Hemisphere, while anticyclones are high-pressure systems with clockwise winds.
C) Cyclones have warm air descending, while anticyclones have warm air rising.
D) Cyclones only occur over land, while anticyclones only occur over oceans.

5. Which of the following factors is essential for the formation of a tropical cyclone?
A) Strong wind shear
B) Cold ocean water
C) A pre-existing low-pressure system and warm ocean water
D) Proximity to the poles

6. Which instrument is primarily used to measure wind speed in meteorology?
A) Barometer
B) Anemometer
C) Hygrometer
D) Pyranometer

Case base study 
In early May, a tropical cyclone formed over the Bay of Bengal. It intensified rapidly due to sea surface temperatures exceeding 30°C, low vertical wind shear, and a pre-existing low-pressure area. It eventually made landfall on the eastern coast of India, bringing heavy rainfall, storm surges, and strong winds.
7. Which of the following factors played the most significant role in the rapid intensification of the cyclone?
A) High sea surface temperature
B) Low pressure over the Indian Ocean
C) High vertical wind shear
D) Land interaction

8. What is the primary energy source for the intensification of such tropical cyclones?
A) Heat released by condensation of water vapor
B) Frictional force due to land interaction
C) Radiative cooling of the upper atmosphere
D) Earth's magnetic field

9. Why does the cyclone weaken after making landfall?
A) Lack of moisture supply from the ocean
B) Increased Coriolis effect over land
C) Stronger wind shear over land
D) Reduced air pressure on land

10. What happens to the rate of evaporation when the relative humidity of the air increases?
A) It increases because the air can hold more moisture.
B) It decreases because the air is already near saturation.
C) It remains constant regardless of humidity.
D) It increases due to a rise in temperature.

11. If the air temperature is lowered to its dew point, what will most likely occur?
A) The air will become drier.
B) Water vapor will condense into liquid droplets.
C) The relative humidity will decrease.
D) The air will warm up due to latent heat release.

12. Which of the following conditions is essential for cloud formation?
A) High air pressure and clear skies
B) Saturation of air and the presence of condensation nuclei
C) Low relative humidity and high temperature
D) Strong winds and low pressure

Scenario:
On a winter morning in a valley, the temperature drops significantly overnight, and dense fog forms. The fog remains until the sun rises and warms the surface.

13. What process primarily led to the formation of fog in the valley?
A) Evaporation from the nearby river
B) Condensation of water vapor due to cooling air at the surface
C) Saturation caused by rising warm air
D) High winds mixing moist

Case base study 
 A coastal city experiences heavy rainfall during a monsoon season. The local meteorological department attributes it to moist air rising and cooling over the region, leading to condensation and cloud formation.

14. What is the primary process responsible for cloud formation in this scenario?
A) Evaporation
B) Convection
C) Advection
D) Sublimation

15. Why does the moist air rise over the region?
A) Due to high surface temperatures causing convection
B) Due to sinking of cold air over the ocean
C) Due to the influence of high-pressure systems
D) Due to the Coriolis effect

16. What is the role of latent heat in this rainfall event?
A) It cools the air as water vapor condenses into droplets.
B) It warms the air, enhancing the upward motion of moist air.
C) It prevents condensation from occurring.
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