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LESSON 1

Pure and Applied Science

Science is one of the greatest
achievements of mankind. It was born in the
gradual collection of knowledge about nature
and has been developed by thousands of
different scientists. Each scientist has added
more knowledge to build on the knowledge
of the past, and many scientists have
developed theories, concepts, and
classifications in order to organize that
knowledge. Thus, science is a cumulative
body of organized knowledge about the
natural world.

There are two main branches of science:
pure and applied. The goal of pure science is
to discover the relationships which exist
among the objects and events in the universe.
In trying to explain natural phenomena, the
pure scientist develops theories, which are
then tested by means of observation and
experiment. When they are sufficiently
validated, these theories become the
principles of science. In other words, the goal
of pure scientists is to find out the laws of
nature. What he learns may later turn out to
be useful, but his goal is only knowledge, not
usefulness. In biology, for instance,
discovering the life cycle of a rare species of
insect is an example of the work of pure
science.
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Applied science, on the other hand, has a
different goal even though it uses the same
method as pure science. The goal of applied
science is to apply the laws of pure science to
the practical problems of life. An applied
scientist is interested in the usefulness of his
knowledge. Determining which stage of an
insect’s life cycle causes the most damage to
crops is an example of the work of an applied
scientist of agriculture.
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Free Reading

Read this passage and then circle a, b, c, or
d which best completes the following item.

In the applied science of agriculture,
information is needed from many sources to
solve the problems of plant and animal
growth. The chemical, physical, and
biological effects of an organism’s
surroundings must be understood. It is,
therefore, essential for a student of
agriculture to have a basic knowledge of
chemistry, physics, and biology. Although he
does not need to be a specialist in all these
branches of science, he must learn their
general principles and be able to apply these
principles in the special situations of plant
and animal production. An agriculturalist
without a scientific background will not be
able to understand new discoveries or to
apply the modern methods which have
become usual in present-day agriculture.
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The main idea of this passage is that a
student of agriculture should ............ .
a. be a specialist in all branches of science
b. be a specialist in chemistry, physics, and
biology
c. have a basic knowledge of science
d. apply modern methods in farming.

Translate the
Persian.

One of the modern concepts about the

following passage into

universe is expressed in a theory called the
uncertainty principle. This was suggested in
the 1920s by a young German physicist
named Heisenberg. Heisenberg offered
mathematical and logical proof that there are
limits to both the accuracy and completeness
of any piece of scientific knowledge. He
showed, for example, that it is impossible to
determine at the same time the position and
the speed of an electron within an atom. One
cannot observe electrons, he said; one can
only observe their effects. Thanks to the
work of Heisenberg and other twentieth-
century physicists, we now realize more
clearly the true limitations of science.

Copy the technical terms and expressions
used in this lesson. Then find the Persian

equivalents of those terms and expressions and
write them.
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LESSON 2

Life

What is life? For many people , it may be a
mystery. For the biologist, however, life is a
special quality which distinguishes living
things form non- living things. Except in the
case of viruses, the difference between living
and non -living thing can usually be seen
clearly. Life and living things can be
recognized by the following distinctive
characteristics:

1. Composition. All plants and animals
are composed of protoplasm. Although the
simple elements which make up protoplasm
are also found in non-living things, the
special combination of these elements in
protoplasm is found only in living organisms.

2. Organization. Protoplasm is divided
and organized into cells. Non- living things ,
except those that were once alive, are not
composed of cells. Some small organisms
have only one cell; they are called unicellular
organisms. Larger, multicellular organisms
have cells of different types which are
organized into groups; these groups form
tissues with different functions.

3. Growth and Metabolism. the total of
all chemical processes in a living organism is
called metabolism .In the processes of
metabolism, non-living materials are changed
into living protoplasm, and protoplasm is
broken down to supply energy to the
organism. By building up protoplasm in their
cells and dividing their cells , plants and
animals are able to grow.
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4. Reproduction. A one-celled organism
reproduces by dividing. In multicellular
organisms, reproduction my be either
asexual, i.e. by vegetative parts , or sexual ,
I.e. by reproductive organs.

5. Irritability. Protoplasm can respond to
changes in the environment. Animals usually
respond quickly , while plants respond more
slowly. Green plants, for example , respond
to the presence of sunlight and grow
gradually toward it. It is not, however,
possible for non- living things to respond to
the environment in the same way as do living
things.
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Free Reading

Read this passage and then circle a, b, c, or
d which best completes the following item.

A few characteristics can generally be
used to distinguish plants from animals. The
first difference is that most animals move
about freely, but the majority of plants stay in
one place. Also, the cell walls of plants are
much harder than the walls of most animal
cells. The third important difference is that
plants usually make their own food by
photosynthesis,  while  animals  keep
themselves alive from the things they eat.
Since almost all living things can be
classified as either plants or animals, the
science of biology is divided into two main
branches: botany and zoology. The study of
plants is referred to as botany, and the study
of animals is called zoology.
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The main idea of this passage is ......... .

a. the ways in which plants and animals get food

b. the cell walls of plants and animals

c. the ways in which plants and animals
differ

d. the various branches of biology

Translate the following passage into
Persian.

Viruses have a number of distinctive
characteristics. In order to reproduce, A virus
usually needs living cells, such as those of
bacteria or of the tissues of higher forms of
life, including man. The organism in which
the virus grows is called the host. In making
use of a host cell, the virus often damages or
destroys it; no organism is known to be
completely safe from viruses. Despite the
obvious harm viruses do, they are extremely
difficult to see because of their very small
size. They are much smaller than bacteria,
and with few exceptions, they are too small
to be seen with an ordinary microscope. The
first virus became visible when the electron
microscope was developed in 1940.

Copy the technical terms and
expressions used in this lesson. Then find
the Persian equivalents of those terms and
expressions and write them.
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LESSON 3

Food

The place where an organism can live and
grow depends greatly on its source of food.
In natural communities, plants and animals
exist only in places where they can produce
or obtain an adequate supply of food. Green
plants, for example , are rarely found in deep-
water habitats because they must receive
sunlight for their food manufacture. Another
example can be seen in animals such as polar
bears which eat only fish and must, therefore
, live near the sea.

Living organisms can be classified
according to their food behavior into three
groups:  producers,  consumers,  and
decomposers.

Producers. Producers are the green plants
that make their own food; by means of
photosynthesis, they build up carbohydrates
from carbon dioxide and water. In a forest ,
for example , the trees are the main
producers.

Consumers. Consumers are the organisms
that eat other organisms or their products.
Although a very few plants eat insects and
are therefore classified as consumers, most
consumers are animals. Animals that feed on
plants are primary consumers; they are called
herbivores. For example, most animals which
are raised as livestock are herbivores.
Animals that feed on other animals are
known as secondary consumers  or
carnivores.
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The animal which is eaten is usually
smaller than its predator. This is not ,
however, always true; a large deer may be
killed and eaten by a group of small wolves.

Some consumers obtain their food not by
consuming whole organisms but by
becoming parasites. Parasites, which may be
plants or animals , fasten upon the body of a
larger plant or animal and feed on it. The
organism that feeds the parasite is called the
host.

Decomposers. Decomposers are largely
tiny organisms such as bacteria and various
fungi. They obtain their food, in part , at least
, from the dead bodies or waste products of
other organisms. At the same time, in fact,
many decomposers serve a very useful
purpose in the ecological community because
they release the chemical material in the
remains of dead plants and animals and
make it available for a new generation of
plants.
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Free Reading

Read this passage and then circle a, b, c,
or d which best completes the following item.

Animals differ widely in their food habits.
Some insects feed on the tissue or juices of a
single species of plant or the blood of one
kind of animal, but most animals obtain
several or many kinds of food. Cows, sheep,
deer, and other plant-eaters are said to be
herbivorous; dogs, cats, wolves, and other
flesh-eaters are called carnivorous; and man,
bears,
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and other flesh-eaters are called
carnivorous; and man, bears, and other
organisms that eat both plant and animal
materials are called general feeders, or
omnivorous. Because plants are more readily
available than animals as food, there are
more herbivorous types of consumers than
there arte other types. However, food from
plant sources usually has less usable organic
material than the same amount of food from
animal sources: thus, herbivores generally eat
larger amounts and eat more often than
carnivores.

Omnivorous feeders eat ........... :
a. animal material

b. a single species

c. both plant and animal food

d. food from plant sources only

Translate the following passage into
Persian.

Ecological communities are studied by
describing the habitats and Kkinds of
organisms living in them as well as the
feeding habits of the animals. Healthy
communities are basically stable because
they support many kinds of green plants,
many kinds of herbivores, and many kinds of
carnivores. Thus, there are various paths
available for the cycling of materials and the
flow of energy. If one species of plant
disappears, there are other green plants still
manufacturing food. If one species of
herbivore dies out, there are other herbivores
still eating plants. Likewise if a species of
carnivore is removed, there are others
remaining to continue the cycling of
materials and energy through the community.

Copy the technical terms and expressions
used in this lesson. Then find the Persian
equivalents of those terms and expressions and
write them.
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