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PREFACE

CBSE’s curriculum making methodology is based on National Curriculum  
Framework-2005.As per which, CBSE continuously tries to come up with new ideas for 
improvement in curriculum. As a part of upgrading the curriculum, CBSE has introduced 
Open Text Material Assessment (OTBA) for use as a part of March examination for class XI

According to CBSE, the concept of an Open Text-Based Assessment is meant to 
test the student’s skills pertaining to information processing, comprehension, analysis and  
inference. 

As per the Circular No. Acad-77/2015 dated November 23, 2015, the CBSE has  
revealed 20% questions in the examination will be asked from the Themes provided by 
the Board for the Units mentioned in the syllabus. The main objective of introducing this  
element is to provide opportunities to students to apply theoretical concepts to a real-life  
scenario mentioned in the themes. This would also encourage active group learning in the 
class.

We at Oswaal Books, always try to keep pace with the dynamic approach of the 
CBSE.  Hence, our latest offering is OTBA Question Banks with Solutions for 3 sub-
jects specified by the Board- Economics, Geography & Biology. Each Question Bank is a  
comprehensive collection of questions from the prescribed Themes issued by CBSE. All 
the Questions have been developed by our Expert Authors’ Panel, where each and every  
concept has been researched properly and the questions have been framed accordingly.

We are sure that this book will serve as a perfect teaching guide for the teachers and 
the students alike. It is expected that they will take full advantage of our knowledge and 
experience and sail through the final term examinations with ease.

Although enough care has been taken to make this book error free. We highly  
appreciate feedbacks and suggestions from our readers which will help us in improving this 
book.

We wish you all Happy Learning

—Publisher
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CBSE/ACAD./ Addl Dir (I &R) /OTBA /2015 23rd November, 2015
Circular No : Acad-77/2015

To
All the Heads of Institutions affiliated to CBSE.
Subject : Availability of text material for Open Text Based Assessment (OTBA) for classes 
IX & XI, 2016
The Central Board of Secondary Education recommends that multiple modes of assessment 
need to be provided to cater to the varied abilities of individual strengths of learners. 
Accordingly, an element of Open Text Based Assessment for classes IX and XI was introduced 
by the Board in 2014 Examination. These are meant to incorporate analytical and theoretical 
skills, thus moving away from memorization. The following open text materials for Classes 
IX and XI are being provided for the Examination in 2016 as per the curriculum issued.
Class XI

Sr.
No.

Subject 
(Code)

Specified Units Themes for OTBA
Marks

Distribution
for one Theme

1. Geography
(029)

Unit-5
Water (Oceans)
(Hydrosphere)

1. The Dynamic Ocean 
Current

2. Ocean Resources
5 + 5 = 10

2. Biology
(044)

Unit-V Human 
Physiology-(A)

1. Take care
2. The Ambient Air 5 + 5 = 10

3. Economics
(030)

Unit 6 : Development 
Experience of India

1. Special Economic Zones
2. Indo- Pak trade relations 5 + 5 = 10

You may provide the contents to the students and teachers and encourage them for meaningful 
curricular transactions using OTBA. The detailed guidelines to teachers and frequently asked 
questions are enclosed for reference.
For any clarifications you may please contact Shri. Pramod Kumar T.K, A.P and J.D on 011-
23211574 or on email : pramodkumartk.cbse@gmail.com
Yours sincerely,

(Sugandh Sharma)
Addl. Director (Research & Innovation)



Encl :
 Annexure 1 : Guidelines to teachers for Open Text Based Assessment
 Annexure 2 : Frequently asked Questions
 Annexure 3 : Open Text Material for Class IX, 2016
 Annexure 4 : Open Text Material for Class XI, 2016
Distribution :
Copy to the respective Heads of Directorates, Organizations and Institutions as indicated 
below with a request to disseminate the information to all the schools under their 
jurisdiction:
1. The Commissioner, Kendriya Vidyalaya Sangathan, 18-Institutional Area, Shaheed Jeet 

Singh Marg, New Delhi-110016.
2. The Commissioner, Navodaya Vidyalaya Samiti, B-15, Sector-62, Institutional Area, 

Noida-201309.
3. The Director of Education, Directorate of Education, Govt. of NCT of Delhi, Old 

Secretariat, Delhi-110 054.
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7. The Director of Education, Govt. of Andaman Islands, Port Blair - 744101.
8. The Director of Education, S.I.E., CBSE Cell, VIP Road, Junglee Ghat, P.O.744103, 

Andaman Islands
9. The Secretary, Central Tibetan School Administration, ESS Plaza, Community Centre, 

Sector 3 Rohini, Delhi-110085.
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 Geography 
 Code (029)

1. Theme—

The Dynamic Ocean Current
Abstract

Ocean currents contribute to the transportation of heat from 
the tropics to the poles, partially equalizing earth surface 
temperatures. Ocean circulation patterns influence climate and 
living conditions for plants and animals, on land and in the 
marine ecosystem. They also affect the routes taken by ships 
as they carry goods and people across the sea. Ocean currents 
in their own inevitable way play an important role in our life 
impacting our economic and socio cultural activities.

Introduction
  There are many similarities between the ocean and the atmosphere. 

Due to differential heating of air and water, their movement is 
influenced. Like the ocean has currents, atmosphere has winds. These 
ocean currents like the wind are a means to redistribute solar energy 
from one place to another. The oceans also have surface currents and 
deep water current just as the atmosphere has surface winds and 
upper atmospheric circulations. Also like the winds, many of these 
currents have established “permanent” patterns, which can last for 
tens of thousands of years. Our climate is very much dependent 
on ocean currents, since they redistribute massive amounts of heat 
energy from one part of the earth to another. A disruption of ocean 
currents would lead to dramatic changes in the climate and vice versa. 
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  The ocean currents have a significant impact on the movement of 
energy and moisture between the oceans and the atmosphere as they 
circulate water worldwide, as an end result, they are important to the 
world’s weather. The Gulf Stream for example is a warm current that 
originates in the Gulf of Mexico and moves north toward Europe. 
Since, it is full of warm water, the sea surface temperatures are higher, 
which keeps places along the coast of Europe warmer than other areas 
at similar latitudes. 

  The cold Humboldt or Peruvian Current is another example of a 
current that affects weather. This current is normally present off the 
coast of Chile and Peru, it creates extremely productive waters and 
keeps the coast cool and northern Chile arid. However, Chile’s climate 
is altered when it gets disrupted it is believed that El Niño plays a role 
in its disturbance.

  
Ocean Currents

  The volume of water carried by ocean currents is measured in units 
called Sverdrup, where 1 Sverdrup is a flow rate of 1 million cubic 
meters of water per second. To give an example of how large this 
circulation is, the total flow of fresh water from all the rivers in the 
world is about 1 Sverdrup. Whereas the flow of just one single ocean 
current – the Gulf Stream – varies from 30 Sverdrup to 150 Sverdrup, 
depending upon its location. This is why an oceanic current which is 
just a few degrees warmer or colder than the surrounding water can 
carry enormous amounts of heat energy from one location to another.
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Impact of ocean currents on our lives :
 1. The currents have an effect on nutrient levels in the ocean, which can 

affect the variety and concentration of flora and fauna of sea.
 2. Some of the world’s best fishing areas are located in places where a 

surface current moves away from a shore, because wherever surface 
currents flow away from the coast in the interior part of the sea, deep 
sea water upwells which is rich in nutrients.

 3. Ocean currents are also responsible for the accumulation of nutrients 
in rich patches, which are major fishing grounds.

 4. Many species of marine life take advantage of ocean currents for 
their seasonal migrations. The migrations of many organisms in the 
sea follow various currents in the oceans. Traveling along the path 
of a current is energy efficient and fast. They also affect the fisheries 
development and thus, fishing industry. Obviously, fishing along 
the migration path of a commercial species can be a good idea, if 
implemented at the right time.

 5. Also traveling along a current saves fuel, while traveling against it 
costs more fuel. In the old days of sail ships, this impact could be 
even more significant - the gulf stream in Atlantic Ocean was a great 
support for Spanish ships moving back from Caribbean Islands to 
Spain. The Agulhas Current in the southwest Indian Ocean was a 
major obstacle to Portuguese sailors trying to reach India.

 6. The sailing of ships is also affected by Icebergs movement caused 
by currents - Labrador Current, which flows south out of the Arctic 
Ocean along the coasts of Newfoundland and Nova Scotia, is famous 
for moving icebergs into shipping lanes in the North Atlantic Ocean.

 7. Debris floating in the ocean also tends to converge in certain zones 
because of these currents. The North Atlantic Garbage Patch and the 
Great Pacific Garbage Patch are places where a lot of trash dumped 
into the oceans has aggregated.

  Typically, ocean currents are divided into two types based on depth: 
surface currents (which usually extend not more than about 400 
metres below the surface), and deep water currents (also known as 
the thermohaline circulation) which prevail in greater depth of the 
ocean.

Causes for the formation of Ocean Current
  Currents normally move in a definite direction and assist considerably 

in the circulation of the Earth’s moisture, they affect the weather, 
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marine life and water pollution. It changes the pressure conditions 
over water bodies, finally, wind blows from higher pressure to low 
atmospheric pressure area which directly affect the ocean’s surface 
water and current start moving.

Solar Activity
  The Sun’s energy drives the circulation of water in the oceans, 

indirectly through winds. The direct effect of solar energy is highest at 
the equator, decreasing towards the poles producing uneven heating 
of water in the ocean. It changes the pressure conditions over water 
bodies. Finally, wind blows from high pressure to low atmospheric 
pressure areas which directly affect the ocean’s surface water and 
currents start moving.

Winds
  The oceans are largely flat expanses, unobstructed by topography, 

winds can blow for long distances, for prolonged periods of time. It 
takes winds blowing over a longer time period to produce a sustained 
movement of water in the wind’s direction. When steady winds blow 
in a certain direction at 20 miles per hour for about 10 hours are going 
to generate a surface water current at about 0.4 miles per hour. There 
are many long-duration wind patterns (such as the trade winds or 
the westerly winds) which blow for sustained periods of weeks or 
months in the same direction over vast expanse of ocean.

Coriolis Force and Ocean Gyres
  Due to the Coriolis force, currents tend to flow in curves rather than 

in straight lines. Such circular flows are called oceanic gyres. When 
the space for movement by the ocean current is restricted by land 
bounding the ocean, these curves can close in on themselves, and 
cause a circular flow of water around a centre. Gyres are usually 
bounded by the shallow waters of continental shelves. There are five 
major gyres in the world’s oceans, which are limited by the continents 
around them. These gyres are responsible for much of the world’s 
surface currents.

  Their locations are highly influenced by the temperature of the water 
and the ocean-land boundary. In fact, all ocean gyres have clockwise 
circulation in the northern hemisphere and anticlockwise circulation 
in the southern hemisphere. However, there are smaller currents that 
are produced as the result of local heating or cooling, or because of 
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the presence of land forms such as undersea ridges, hills, mountain 
ranges, the presence of island chains, etc.

Ocean Gyres
Gravity
  The equatorial bulge of the oceans caused by the expansion of water 

under equatorial heat creates a slope, and water tends to run downhill 
under the force of gravity. This is one of the major reasons for surface 
water flow from the equator or areas of lower latitudes towards poles, 
areas of higher latitude.

What do disaster managers and food industry have in common?
  They both use the El Niño/Southern Oscillation (ENSO) data. ENSO 

refers to the cyclical changes in sea surface temperatures, surface air 
pressure, and atmospheric and rainfall patterns, that occur across 
the Equatorial Pacific Ocean.

  These global maps centered on the Pacific Ocean show patterns of 
sea surface temperature during El Niño and La Niña episodes. The 
colours along the equator show areas that are warmer or cooler than 
the long-term average.
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El Niño and La Niña
Effect of the El Niño and La Niña
  Weather patterns in many parts of the world are influenced by El 

Niño and La Niña. Humans and ecosystems can be positively and 
negatively affected. Natural climate patterns result from interactions 
between the ocean and the atmosphere. They affect weather around 
the world and may cause cultivation of food crops and food prices to 
jump or fall, cause human deaths and billions of rupees in property 
damage.

  On the Pacific coast of South America in the 1800’s, local fishermen 
noticed a warm ocean current. Every year this warm water would 
appear around Christmas-time. Referring to the birth of Christ, they 
named this current El Niño, which means “the boy” in Spanish. El 
Niño is today known to be much more than just a local current off the 
coast of Peru.

  An El Niño condition is said to occur when surface water in the 
Pacific, near the equator, becomes warmer and the winds are blowing 
weaker than normal from the East. The opposite condition, when the 
water is colder than average and winds are blowing stronger from 
the East, is called La Niña. El Niño and La Niña events usually occur 
every 3 to 5 years. These interactions of the ocean and atmosphere 
produce important consequences for people and ecosystems in many 
parts of the globe. Food production is impacted by El Niño Southern 
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Oscillation phenomenon (ENSO). Changes in temperatures and 
currents in the oceans that happen during El Niño impact marine life. 
This can impact people who make their livelihood from fishing and 
consumers who depend on certain fish for food. Agriculture is heavily 
dependent on climate as ENSO’s effect on rainfall and temperature 
influences agriculture.

 How El Niño impacts monsoon rainfall in India :
  According to Skymet, a private weather forecaster, El Niño and Indian 

monsoon are inversely related. The most prominent droughts in India 
- six of them - since 1871 have been El Niño droughts, including the 
recent ones in 2002 and 2009, it said. However, one thing is clear that 
El Niño years do affect monsoon rainfall in India. During this time, 
the rainfall is generally below normal, which has its bearing on crop 
production. El Niño directly impacts India’s agrarian economy as it 
tends to lower the production of rainy season Kharif crops such as 
rice, sugarcane, cotton and oilseeds. The ultimate impact is seen in 
the form of high inflation and low gross domestic product growth as 
agriculture contributes around 14 per cent to the Indian economy.

The table shows the impact of El Nino and La Nina over a decade

Year Occurrence  Impact Monsoon*

2004  El Niño Drought  88%

2005 Neutral Normal 101%

2006 Neutral Normal 103%

2007 La Niña Excess 110%

2008 La Niña Above Normal 105%

2009 El Niño Severe Drought 79%

2010 La Niña Normal 100%

2011 La Niña Normal  104%

2012 Mild El Niño Below Normal  92%

2013 Neutral Above Normal 106%

 *Monsoon as percentage of 50-year average
Source : Skymet
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  El Niño may impact India’s 2014-15 GDP, inflation: report
  Press Trust of India / Updated On: April 27, 2014 14:01 (IST)
  New Delhi : An El Niño-induced below normal monsoon this year 

could have a bearing on India’s economic growth and inflation in 
fiscal year 2014-15, according to reports. An HSBC report said inflation 
may remain sticky in the current financial year as a possible El Niño 
effect on the monsoon is likely to push up food prices and geopolitical 
uncertainties are likely to pump up commodity rates across the world.

  El Niño refers to the warmer-than-average sea surface temperature in 
the central and eastern tropical Pacific Ocean. This condition occurs 
every 4-12 years and had last impacted India’s monsoon in 2009, 
leading to the worst drought in almost four decades. El Niño-induced 
drought result in a spike in inflation levels to around 8-10 per cent, 
a Bank of America-Merrill Lynch report said. If rains are normal, 
Consumer Price Index (CPI)-based inflation should come off to 7-7.5 
per cent by March 2015 and if the El Niña impacts the kharif harvest, 
rising food prices would push up CPI inflation to 8-10 per cent.

The Warm Kuroshio Current

  The Kuroshio Current (also known as the Black Tide or the Japanese 
Current) is the north-flowing portion of the North Pacific Ocean gyre. 
It is the Pacific Ocean’s counterpart of the Atlantic’s Gulf Stream. The 
Kuroshio Current brings warm tropical water from the equatorial 
regions towards the polar regions. Thus, like the Gulf Stream, it 
moderates the climate of Japan, the Aleutians and coasted Alaska 
and British Columbia. The Kuroshio Current carries copepods, squid, 
and other marine life northwards. It’s warm waters sustain coral reefs 
off the east coast of Japan, some of most northerly coral reefs in the 
world. The Kuroshio Current is considered to have its beginning off 
the east coast of Taiwan, where the North Equatorial Current changes 
from flowing west to flowing more toward the north. At its southern 
beginning, the Kuroshio Current has a temperature of up to 25°C. By 
the time it turns east off the Aleutian Islands, the water temperature 
has dropped to as low as 2°C. The overall transfer of heat from the 
tropical regions to northern polar regions is massive.
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The ocean currents surrounding the Japanese archipelago: 1. Kuroshio 
2. Kuroshio extension 3. Kuroshio countercurrent 4. Tsushima Current 

5. Tsugaru Current 6. Soya Current 7. Oyashio 8. Liman Current

  Kuroshio Power Plant :
  Taiwan imports 99.2% of its energy, with only a small portion 

of indigenous energy, such as hydro, wind, and solar because as 
a country it lacks energy reserves. These situations in terms of 
energy security are very severe. To resolve these severe situations, 
harnessing the power of the Kuroshio in eastern Taiwan offers a 
great opportunity. This ocean current is strong and stable as it passes 
through eastern Taiwan. By precisely locating high-quality sites and 
with careful planning, one can possibly generate exploitable power 
more than 30 GW(gigawatt). With 30 GW of clean energy, Taiwan 
could effectively enhance energy security, reduce green house gas 
emission, and lower energy-purchasing cost.

  Source: Energy Research Centre and Institute of Applied Mechanics, 
National Taiwan University, Taipei Taiwan.

The Cold Oyashio current :
  It is a cold subarctic ocean current flows south and circulates counter 

clockwise in the western North Pacific Ocean. The waters of the 
Oyashio Current originate in the Arctic Ocean and flow southward 
via the Bering Sea, passing through the Bering Strait and transporting 
cold water from the Arctic Sea into the Pacific Ocean. It collides with 
the Kuroshio Current off the eastern shore of Japan to form the North 
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Pacific Current (or Drift). The upwelling, nutrient-rich water of the 
Oyashio from the north is a boon that provides for and nurtures 
marine organisms.

  The current has an important impact on the climate of the Russian Far East, 
mainly between Lake Baikal in Eastern Siberia to the Kamchatka. The 
waters of the Oyashio Current are possibly the richest fishery in the world 
owing to the exceedingly high-nutrient content of the cold water.

  However, the Oyashio Current also causes Vladivostok to be the most 
equatorward port to seasonally freeze and necessitates ice breaking 
ships to remain open in winter.

The Warm Gulf Stream in the Atlantic Ocean
  The Gulf Stream is a very warm, deep, current that carries water from 

the tropics to the poles. It makes up a portion of the North Atlantic 
Subtropical Gyre. It is a strong, fast moving, warm ocean current that 
originates in the Gulf of Mexico and flows into the Atlantic Ocean. 
The behavior of the Gulf Stream is determined by the presence of 
a coastline—in this case the eastern United States and Canada. The 
Gulf Stream was first discovered in 1513 by the Spanish explorer Juan 
Ponce de Leon and was then used extensively by Spanish sailors as they 
travelled from the Caribbean to Spain across the Atlantic ocean.

Gulf Stream Current in the Atlantic
Impact of the Gulf Stream
  The Gulf Stream is one of the most significant currents dictating the 

climate of the region where it flows. It gathers all of its water from 
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the warm tropical waters of the Caribbean and the Gulf of Mexico. 
As such, it keeps sea surface temperatures warm, causing the areas 
around it to be warm and more hospitable. Climate of Florida and 
much of the Southeastern United States for instance remains mild all 
the year round.

  The greatest impact of the Gulf Stream is on the climate of Europe. 
Since, it flows into the North Atlantic Ocean, it too is warm (though 
at this latitude the sea surface temperatures are cooled considerably) 
it helps keep places like Ireland and England much warmer than they 
would otherwise be at such a high latitude. The Gulf Stream is also 
responsible for keeping northern Norway’s coast free of ice and snow.

The Cold Labrador Current in the North Atlantic Ocean 
  The current flows from the Arctic Ocean south along the coast of 

Labrador and passes around Newfoundland, continuing south along 
the east coast of Nova Scotia. This cold water current keeps the east 
coast of Canada (in the north) cold and sparsely inhabited. In fact, 
the tree line on the east coast of Canada stops at about 53° to 56° N 
latitude (there are no trees north after that). Whereas some places in 
central Siberia, the tree line extends as far north as 72°N, a difference 
of about 15° of latitude.

Meeting of the warm Gulf Stream
 and the Cold Labrador Current in the Grand bank

  An interesting thing happens when the cold Labrador Current 
meets the warm Gulf Stream off the coast of Newfoundland and the 
Maritime Province. This meeting of a cold and warm current produces 
heavy fogs in the Grand Banks, as well as very rich fishing grounds. 
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