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33. Mirzapur Cadet College

Biology (Creative)

Answer to the question no. 1

eq \o((,a) Inflorescence is the arrangement of a cluster of flowers on a branch or on a system of branches in a flowering plant. 

eq \o((,b) Cross-pollination is the transfer of pollen from the male reproductive organ of one plant to the female reproductive organ of another plant of the same species.Cross-pollination gives some economic advantages such as-

1.
Plants become stronger and more stress endurable

2.
New traits are acquired 

3.
Plants become more capable of enduring adverse environment

4.
Plants become genetically diverse, for which they earn the ability to resist diseases

As plants are more viable in this type of pollination, so fewerfertilisers and pesticides are allowed to be used; moreover, the yield would be better. This is why cross-pollination is economically advantageous. 

eq \o((,c) Water drops are deposited on the inner surface of polythene due to plant’s intrinsic transpiration process.

Transpiration is the process of water moving through plants and its evaporation from leaves, stems and flowers. We all know that plants need water. However, it only uses a small amount. The rest is lost by transpiration (about 99%). Leaves have pores all over them, thesepores are called stomata. The plants open their stomata to let in carbon dioxide and water comes out of the pores in the process. It cools the plants, but it is also a critical part of the water cycle. Transpiration adds a huge quantity of the water back into the air. Plants absorb water by their root. Even after separating them from their roots, the capillary action of water within plant’s transportation system remains active until the whole plant is dried out. Due to lack of moisture in the air trapped inside the poly bag, the red amaranth kept transpiring which made water droplets to be deposited in the bag.

eq \o((,d) Though this important process transpiration contributes many useful actsto a plant (i.e. maintain water balance, uptake of minerals with water due to diffusion pressure deficit created by transpiration force, removing excess water from plant body etc.), it also plays some harmful roles. For instance, if the rate of the loss of water is greater than the rate of its absorption, it will cause adeficiency of water and minerals in the plant. As a result, the plant may die. If water amount is lesser in thesoil, water absorption will be very minimum though the transpiration process would be active as usual. To face this crisis, nature causes many plants to drop leaves in winter. Because of the lack in transpiration, the required diffusion pressure deficit will not develop and as a result, the rate of osmosis will be slow.

So, it can be said that transpiration is an essential activity for a plant though it causes some harms to it. For the contrary of the character, Scientist Curtis designated the process transpiration as ‘necessary evil’.

Answer to the question no. 2

eq \o((,a) A system of nomenclature in which each species of animal or plant receives a name of two terms of which the first identifies the genus to which it belongs and the second the species itself, is called binomial nomenclature. The formal introduction of this system of naming species is credited to a scientist named Carl Linnaeus.

eq \o((,b) According to the classification system invented by Margulis, Protista belongs to the first kingdom under the superkingdom Eukaryota. The characteristics are of this kingdom are mentioned below-

1.
Structurally, they are unicellular or multicellular, individual or colonial or filamentous; they are simplest eukaryotes

2.
The nuclei in their cells are well structured

3.
Their cells contain nuclear materials bounded by a nuclear membrane

4.
Chromatin material consists ofDNA, RNA and protein

5.
All types of cellular organelles are present in their cells

6.
Their modes of nutrition are absorption, ingestion or photosynthesis.

7.
They accomplish their asexual and sexual reproduction by the process of mitosis and conjugation, respectively. No embryo is developed in them.

Example: Protozoa (Amoeba, Paramecium) and

unicellular algae, diatom etc.

eq \o((,c) The completed diagram of an ovule is drawn below-
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eq \o((,d) The stem represents a fully matured ovule, which is haploid in nature. After fertilization, the whole structure will give rise to a complete plant.

A sporophyte is the diploid multicellular stage in the life cycle of a plant or alga. It develops from the zygote produced when a haploid egg cell is fertilised by a haploid sperm and each sporophyte cell therefore has a double set of chromosomes, one set from each parent. The fusion of male and female gametes produces a diploid zygote, which develops into a new sporophyte. 

Two cells are produced after first division of zygote.

At the same time, flourishing of endosperm is also ignited. The cell towards the micropyle is called the basal cell and the cell towards the centre of the embryo sac is called the apical cell. The division of these two cells continues side by side. Gradually, the apical cell turns into anembryo. The suspensor also gets developed concurrently. Cotyledon, radicle and plumule are developed one after another and the secondary nuclei start to make the endosperm. The cells in an endosperm are triploid that means they possess three sets of thechromosome (3n). At maturity, the ovule with the endosperm and embryo turns into a seed. As the seed germinates, a complete sporophyte is developed.

Answer to the question no. 3

eq \o((,a) A GMO (genetically modified organism) is the result of a laboratory process where genes from the DNA of one species are extracted and artificially forced into the genes of an unrelated plant or animal. The foreign genes may come from bacteria, viruses, insects, animals or even humans. GMOs are also known as “transgenic” organisms. Genetic engineering allows GMOs to be created with traits that aren’t native to themselves.

eq \o((,b) This particular characteristic named photosynthesis allows an organism to produce its own food using sunlight and carbon dioxide of air. The amount of carbon dioxide in the air controls photosynthesis rate. The rate of photosynthesis increases with the concurrent increase of carbon dioxide up to 1% in the atmosphere. In aquatic plants, carbon dioxide is dissolved in the water and the concentration of this gas is ten times higher (0.3%) than air (0.03%). This allows higher photosynthesis rate in aquatic plants than in land plants.

eq \o((,c) The “A” labelled part in the figure is known as centriole.

Centriole is a unique feature of the animal cell. A cell organelle named centrosome contains two centrioles. Centriole is a hollow cylindrical structure composed of nine triplets of microtubules and fibres of protein. It plays key roles in cell division. During the prometaphase phase of mitosis cell division, two centrioles take place at the opposite poles of the cell and create spindle machine. The spindle machine develops astral rays, which are basically protein fibres. These fibres get attached to the centromere of chromatids and help them to be separated from their sister chromatids and also in taking place at the opposite ends of the cell. Centrioles are usually absent in the cells of higher plants and most fungi. But in animal plants, no cell division will occur if centriole is absent. This is why nerve cells do not get divided because they do not have any centriole.
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Figure: Centrioles during cell division

eq \o((,d) The figure “B” represents a chloroplast in which photosynthesis takes place.

Chloroplast is a unique cell organelle to plants and to some other organisms who can produce their own food. In chloroplasts, sunlight is trapped and using light energy, carbohydrate is produced from water and carbon dioxide. This complex and lengthy process is named as photosynthesis. Simpler carbohydrate glucose is produced in this way. Photosynthesis happens in two phases. They are described below.

1. The light-dependent phase

2. The light-independent phase

In the light-dependent stage, sunlight is converted into chemical energy and ATP and NADPH2 are produced. In presence of light, an e- is discharged from a chlorophyll molecule and reaches the same or another chlorophyll molecule. In this process, ATP is produced. Again, NADPH2 is produced in an acyclic process. Photolysis of water occurs in the acyclic process, releasing oxygen. In the light-independent stage, CO2 is reduced by ATP and NADPH2 and glucose is formed. Two pathways have been identified which are associated with carbon dioxide reduction; they are Calvin cycle and Hatch-Slack cycle. a. Calvin cycle (C3 cycle). The first stable substance produced in Calvin cycle is the 3-carbon compound named 3-Phosphoglyceric acid, thus the cycle is called C3 pathway. During the formation of amolecule of glucose from 6 molecules of CO2, the Calvin cycle will circulate for six times. In theC4 cycle, the first stable substance formed in this pathway is a 4-carbon molecule named Oxaloacetic acid. In C4 plants, at the same time, both the Hatch and Slack cycle and the Calvin cycle are carried out.

The whole processes occur within chloroplasts where chlorophyll plays an active role.

Answer to the question no. 4

eq \o((,a) Body Mass Index (BMI) is a measurement of a person's weight with respect to his or her height. The value of a person’s BMI indicates his/her health state i.e. if he/she is normal, overweight, obese or underweight.

BMI is calculated by this formula-

BMI=Body weight (kg)/ height of the body. (meter)2

eq \o((,b) Respiration is very important to plants without any doubt. Plants produce simpler carbohydrates via photosynthesis, but they also need energy to conduct their other physiological activities, which can only come from breaking down the foods they produce. Respiration helps them in harvesting energy from food. Photosynthesis provides sugar to plants. Cellular respiration turns that sugar into ATP and releases CO2. Photosynthesis provides the fuel and cellular respiration burns it. Moreover, respiration in plants is required to balance out the amount of carbon dioxide in the atmosphere.

eq \o((,c) Fardin is having some problems with his plants of his garden. The Horticulturist suggested him to use some nutrients. The problems Fardin was facing were-

1.
Leaves of fruit plants turning yellow

2.
Flowering plants are losing flowers, buds and leaves

These two symptoms indicate that there might be some deficiency in the plant body. Plants require food, water, carbon dioxide and oxygen. But these are not all. Plants also need some essential nutrients and minerals, which help plants grow well and strong. Deficiency of these nutrients lead to various adverse conditions for plants, and it may also initiate theonset of some plant diseases. By observing the symptoms, one can assess which nutrient element the plant lacks. In this case, Fardin’s plants are lacking nitrogen and phosphorous. The formation of chlorophyll is inhibited due to deficiency of nitrogen;

leaves turn yellow and growth and division of cells  are halted. The flower buds, leaves and fruits are fallen off due to deficiency of phosphorous. The Proper amount of fertiliser containing these two nutrients will improve the situation of Fardin’s garden.

eq \o((,d) For conducting a number of physiological and biochemical processes inside, a plant needs certain amounts of nutrients. There are 16 total nutrients molecule categorized into two types-

1. Macronutrients- consumed in a large amount by plants; 9 in number

2. Micronutrients- comparatively lesser amount needed; 7 in number

All these nutrients play particular roles in plant body. They are also associated with plant growth and reproduction. Deficiency of these nutrients lead to different symptoms and it is harmful for the plants. It is important for plants to get continuous access to these elements. As indicated in the stem, Fardin’s plants were depleted of nitrogen and phosphorous. Nitrogen plays a very important role in general growth of plants and increases amount of water in plant tissues. Phosphorous is the importantstructural element of nucleic acids, different phospholipids, NADP and ATP. Phosphorous is an essential element for the elongation of root. Besides, some elements like potassium helps a plant to absorb water; magnesium is an important component of chlorophyll molecule; iron is the structural component of cytochrome and so it is required for aerobic respiration;manganese is needed to construct and maintain chloroplasts; zinc is a necessary thing for the synthesis of amino acids etc. and other nutrients also play their active roles. Deficiency of any of these leads to particular symptoms, which need to be resolved. Various fertilisers contain these elements in proper amount and so it is important to make the land fertile by applying some fertiliser.

Answer to the question no. 5

eq \o((,a) Antibiosis is a biological interaction between two or more organisms that is detrimental to at least one of them. If the growth and development of any organism is partly or completely interrupted by the biochemical substance produced by another organism that might lead the first organism to death, then this process is called antibiosis. This phenomenon is more common in microorganisms.

eq \o((,b) Hemorrhage or blood clotting may happen at any artery of the brain due to stroke. The symptoms are following-

-
Vomiting, severe headache,

-
The patient becomes unconscious within a few minutes.

-
Shoulder may become rigid and hard

-
Becomes unable to speak clearly

-
Decreased rate of respiration and heart beats

-
Face turns red

These are sudden symptoms and patient need to be hospitalized as soon as possible.

eq \o((,c) Alimentary system or alimentary canal is a canal running from the mouth to the anus. The bag-like part of the system is known as stomach.

The stomach is a bag like organ located in between the oesophagus and small intestine. Its wall is thick and muscular. The inner surface of the stomach is lined with numerous gastric glands. The juice secreted from the gastric glands contains a range of enzymes that help degrading foods chemically. Gastric juice also contains hydrochloric acid which activates the pepsin enzyme and also kills the germs that come with the food itself. Pepsin degrades proteins into smaller peptides. The chemical and physical actions of the stomach covert the food into a partially digested semi-liquid chyme, which passes through the small intestine for further digestion. 

eq \o((,d) The brown coloured gland is liver.

The liver is situated just below the diaphragm in the right side of the stomach. It is the largest gland of the body. The right lobe of theliver is larger than the left lobe. Liver consists of four incomplete lobes. Each lobe consists of lobules and each lobule contains numerous cells. These cells produce a deep green coloured alkaline fluid named bile. Bile is stored in thegallbladder which is situated beneath the liver and is attached withliver. It stores bile. Liver is called the organic laboratory because different types of biochemical reactions take place in it.

The functions of liver are-

1.
Bile, secreted from liver creates an alkaline environment for food to be digested well.

2.
It also emulsifies fat molecules so that lipase enzyme can work better.

3.
An excess amount of glucose is converted to larger carbohydrate named glycogen and is stored in the liver.

4.
An excess amount of amino acids are also stored in the liver.

5.
Liver produces certain proteins for blood plasma

6.
Stores iron 

7.
Clears out cholesterol from the body
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Figure: A human liver

Answer to the question no.6

eq \o((,a) An ulcer is the inflammation and injury to stomach or intestine. Irregularities in taking foodcause the over secretion of acid. If it continues for a long time, injuries in stomach and intestine occur and then it is called gastric ulcer.

eq \o((,b) Leukemia is a cancer of the blood cells. There are several broad categories of blood cells, including red blood cells (RBCs), white blood cells (WBCs), and platelets. Generally, leukaemia refers to cancers of the WBCs. Leukemia occurswhenover theformation and over multiplication of white blood cells from the bone marrow happen. The symptoms of this disease include the followings-heart problem, chest pain, nosebleed, wound in skin, joint pain in hands and legs; swelling, tremor of hands and legs etc..

eq \o((,c) A fetus is an unborn offspring of a mammal, in particular an unborn human baby more than eight weeks after conception. The uterus, also commonly known as the womb, is a hollow muscular organ of the female reproductive system that is responsible for the development of the embryo into ababy. The uterus is the part of the pathway for the sperm to reach the ovum. It is responsible for the menstruation, the implantation of the zygote, the development of the fetus then the labour. The uterus is lined with mucous membrane rich in the blood capillaries to form placenta which responsible for thenourishment of the fetus during the pregnancy through the umbilical cord. After fertilization, the egg gradually passes along the oviduct to the uterus and cell division starts happening (cleavage stage). At the last stage of cleavage, a mass of cells of the growing embryo is formed into ablastocyst. The blastocyst becomes embedded in the uterine wall, this process is called implantation or conception. Embedded with uterus the embryo grows and turns into a human fetus. The time between the implantation and childbirth is called pregnancy, all of which happens inside uterus.

eq \o((,d) Police will let Rima’s parents identify her by her clothes or other physical features. But in case of thedecomposed body, police will identify Rima’s parents by doing a DNA test. 

A scientific and practical method of DNA test is called DNA fingerprinting. To perform the DNA test, the first requirement is an organic specimen from which intact DNA can be extracted. The police will collect samples from Rima’s dead body and from her parents. Then, in the laboratory, DNA will be collected from the samples. After that, DNA is then cut into many pieces by using more than one restriction enzymes. By a special method called gel electrophoresis, DNA fragments are separated according to their length. Then these fragments are hybridized with radioactive element labelled DNA probes. Rima and her parents’ DNA test results will be compared to see if there is any match. As an offspring gets 50% DNA from its mother and 50% from its father, so Rima’s test results will match with her parents. 

Answer to the question no.7

eq \o((,a) Epilepsy is a common condition that affects the brain and causes frequent seizures or convulsions.It is also known as the fainting disease.

eq \o((,b) Colour blindness is the inability to distinguish one or several chromatic colours. We have pigments in our optical nerve cells, which allow us to identify and distinguish between different colours.A patient, deficient of one or multiple colour identifying pigments in their optical nerve, suffers from colour blindness. The most common case is the red-green colour blindness. This condition is genetic and can pass to the offsprings.

eq \o((,c) The figure in the stem is an alveolus. It is shown in the stem that alveolus is actively participating in gaseous exchange. The whole system, of which alveolus is a small part, is named as the respiratory system. In human, respiratory system consists of nasal aperture, pharynx, larynx, trachea, bronchus, bronchiole, alveoli and a pair of lungs. Lungs are the principal organ in this system.

[image: image4.jpg]Nose

RIGHT
LUNG

Rib





Figure: A diagram of the respiratory system

eq \o((,d) Lung contains numerous air sacs or alveolus, smelled bronchioles and blues. The air sacs are called the alveolus. The smaller bronchioles (alveolar ducts) terminates in crusts alveoli. So air can enter from the nasal passage to the alveoli directly. Each alveolus (singular of alveoli) wall is composed of a single layer of epithelial cells. The alveoli are surrounded by mesh of capillaries. When air enters the alveolus, it expands like a balloon and contracts automatically. The wall of the alveoli and blood capillaries are so thin that gaseous exchange occurs between them easily.
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Figure: Gaseous exchange inside alveoli; the dark arrows indicate oxygen inflow and light arrows indicate carbon dioxide outflow

Cellular respiration gives rise to by-product, which is a gas named carbon dioxide. It is carried by blood and finally reaches lungs alveoli. Through the process of diffusion, carbon dioxide is expelled out from the alveoli. In exchange, oxygen enters the bloodstream for the air and reaches every cell of the body via thebloodstream. 

Answer to the question no.8

eq \o((,a) The dental formula is the way of expressing the number and kinds of teeth possessed by a mammal. A dental formula is usually written in the form of four ‘fractions’, one for each type of tooth, with the upper and lower lines describing the upper and lower jaws respectively. For example- the formula 2.1.2.3 for upper teeth indicates 2 incisors, 1 canine, 2 premolars, and 3 molars on one side of the upper mouth.

eq \o((,b) The differences between organ and system are listed below-

	
	Organ
	System

	1.
	An organ is a group of tissues
	A system is a group of organs

	2.
	Different organ performs differently or similar function in a system.
	Collectively does a physiological function

	3.
	There are many organs in human body.
	In total, there are 11 organ systems in human body.

	4.
	Example: Kidney, heart, lungs etc.
	Example: nervous system, digestive system etc.


eq \o((,c) For batting, Gayle uses his arm muscles, which consists of biceps and triceps.

The biceps muscle is attached to scapula at the top and radius at the bottom. Movement or locomotion is done by muscle contraction-relaxation due to nerve impulses. The arm can bend at the elbow due to biceps and triceps muscle movement. By the stimulation of voluntary nerves, contraction of biceps muscle pulls the radius and ulna towards the body, so the arm bends. At that time triceps muscle relaxes. Opposite phenomenon occurs to push the arm back down again. That means by the stimulation of voluntary nerves the triceps muscle (on the back of the upper limb) contracts and straightens or extends the radius and ulna. At the same time, biceps relaxes. Thus, biceps help in themovement of the arm, allowing us to do voluntary works with the arm.

eq \o((,d) The tissue by which Gayle is able to select bad or good ball at batting is called skeletal tissue. Skeletal tissue is associated with skeletal system

Skeletal Muscle: The biceps and triceps are skeletal muscles. They are also called voluntary muscles because they can contract or expand according to organism’s will.The cells of the voluntary muscle tissue are tubular, unbranched and provided with transverse striations. These cells generally have more than one nucleus. 

Bones:The bones of thearm are humerus, radius and ulna. Bone is the modified form of connective tissue, which constitutes part of the skeleton. It is the hardest tissue of the body and is composed of organic substances. The matrix of the bone is hard and brittle. The bone cells remain scattered within the matrix. Bone cells are called osteoblast. These cells are branched and look like a spider. Bone is mainly composed of phosphorous, potassium and calcium different compounds. Besides, it contains approximately 40%-50% parts of water. Living bone cells contain about 40% organic and 60% inorganic substances. Sufficient vitamin -D and calcium enriched foods are necessary for bone formation and maintaining its integrity. 
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Figure: Arm movement with the help of bones and skeletal muscle

This is how Gayle scores well at batting because he can control the bat with his arm movement and takes the perfect shot.

34. Mymensingh Girls’ Cadet College, Mymensingh

Biology (Creative)

Answer to the question no. 1 
eq \o((,a) Carotene is the name of a pigment of chromoplast. 

eq \o((,b) Incomplete oxidation of pyruvic acid is one of the stages of anaerobic respiration. In anaerobic respiration, with the help of enzymes, cytoplasm, pyruvic acid, being incompletely oxidized, produce CO2 and ethyl alcohol or only lactic acid. 

eq \o((,c) The figure mentioned above is a figure of a leaf which is generally green coloured for containing green coloured plastids called chloroplast. Description of chloroplast is given below ( 

Green coloured plastids are called chloroplast. They are found in the cells of leaves, young stems and other green parts of a plant. The grana parts of a plastid capture solar energy and convert it into chemical energy. This captured solar energy helps to produce simple carbohydrates from cellular water and carbon dioxide taken from air with the help of many enzymes in stroma. For having chlorophyll, this type of plastid looks green. Besides, pigments carotenoids are also present in them. 


eq \o((,d) The figure mentioned above is a figure of leaf. Mesophyll tissue is the main tissue of a leaf. The role of mesophyll tissue in plant life is analyzed below(
The mesophyll tissue of a leaf is the main place of occurrence of photosynthesis. Terrestrial green plants absorb water from soil through their roots and send it to the chloroplasts in the mesophyll tissue, and by receiving CO2 from the atmosphere through the stoma, it is sent to the same chloroplasts. Mesophyll tissue protects leaf. The spongy mesophyll allows the plant to bend and move in the wind, which itself moves gases around the leaf’s cells. 

Answer to the question no. 2 
eq \o((,a) 5-carbon ribose sugar is the sugar of RNA.

eq \o((,b) In meiosis cell division, four daughter cells are produced from an eukaryotic cell. Nucleus divides twice and chromosome divides once in this process, and number of chromosomes become half in the daughter cells than that of the mother cell. As the number of chromosomes decreases by half, the process of cell division is called reductional division.  

eq \o((,c) Fig-A is the figure of prophase- the first stage of mitosis cell division and fig-B is the figure of telophase, the last stage of mitosis. The steps between prophase and telophase are given below (  

Prophase ( 

(i)
At the onset of the stage, nucleus becomes little larger and chromatin fibres start condensing into short, thick and tightly coiled structures called chromosomes. 

(ii)
At this stage, chromosome can be seen under compound microscope. 

(iii)
Though every chromosome then divides into two sister chromatids, at the centromere each one remains together. 

(iv)
As the centromeres are still in a mess form, it is little tough to count the number of chromosomes easily in a cell. 

Telophases(
(i)
Chromosomes being decondensed and surrounded by new nuclei elongate back into thin and long structures called chromatin fibres. 

(ii)
Nucleus also reappear. 

(iii)
Ultimately, two new nuclei are formed in two poles. 

(iv)
The spindle apparatus is disintegrated and so, spindle fibres gradually disappear.  
eq \o((,d) Fig-B mentioned above is the figure of telophase-the last stage of mitosis cell division. The problems that will arise if telophase happens in a irregular way are analyzed below ( 

All of us are acquainted with the word tumour and cancer. These are the results of irregular cell divisions. In mitosis cell division, a cell divides into two and two cells divide into four cells and the process continues. But here the process remained controlled. If this control is lost due to any reason, cell division continues in an irregular way. This results in the formation of tumour. Formation of cancer cells are also a result of uncontrolled irregular cell division. It has been revealed through research that various types of papilloma virus are responsible in the development of cancer cells. Two genes E6 and E7 of the virus produce a chemical substance that displaces the two protein molecules which control cell division. As a result, the controlling factor of cell division is eliminated and tumour is formed. Sometimes these two genes amalgamate with those of host cell and stop the functions of protein molecules that control increase of cell. Thus develop cancer cells or in other word cancer. 

Answer to the question no. 3
eq \o((,a) Cow is the name of a herbivorous animal. 

eq \o((,b) If any food chain is stretched from the dead organisms to the different trophic levels, then it is called a saprophytic food chain. 

Example is ( 

Dead body ( Fungi ( Earth worm. 

eq \o((,c) Fig-A is the figure of large aquatic plant and fig-B is the figure of a fish. Relationship between aquatic plant and fish is known as common solism. This is explained below ( 

The relationship formed between organisms that interact in nature are referred to by ecologists as symbiotic relationships. In commonsalism, one organism benefits from the relationship while the other species involved neither benefits nor is harmed. In the above steam fish gets benefit from the equatic plants. It eats the branches of plants and get food from that while the plants involved neither benefits nor is harmed. 
eq \o((,d) Fig-A is the figure of aquatic plants. Many problems will occur if the aquatic plants are extinct in aquatic environment. This is analyzed below ( 

Aquatic plants are one of important particle of the aquatic environment. They produce food, oxygen, and balance the ground level. If they are extinest in aquatic environment, fishes and other aquatic stuffes will hungry. Besides, if the oxygen level is decreased and CO2 level is increased in aquatic environment, it is quite impossible to survive there. So, their well existence is very important in the aquatic environment. 

Answer to the question no. 4
eq \o((,a) Escherichia coli is the name of a plasmid bacteria. 

eq \o((,b) Sterilized culture medium or establishment of sterilized culture medium is taking the culture medium in a glass container. Its opening is usually closed with a cotton plaque. Later in an autoclave machine, keeping it at the temperature of 121oC under 15(1 b/sq. inch pressure for 20 minutes, the medium is sterilized. 

eq \o((,c) The process mentioned in the stem is recombination DNA technology. The process is explained below ( 

(a)
Selection of targeted DNA. 

(b)
Selection of carrier so that the transfer of desired segment of DNA becomes possible. 

(c)
Selection of necessary restriction enzyme to chop DNA molecule at a particular locus. 

[image: image7.jpg]Isolation of DNA from

E.coli :
two sources  E.coli Plant cell
l;.?? L and plant cell
pa/ o Cutting of

DNA with
restriction
enzyme

Plasmid

#y e
Desired ,

. gene
1Sncky end

O Development of -

rccombinant DNA
adhesion of both
: DNA with DNA lygase
Recombinant
DNA
Plasmid Desired gene

(1] Insertion of recombinant DNA-
l ) plasmid in bactria
through transformation

16 Cloning of bacteria

o

Bacterio clones with desired gene

Figure: 14.2 Recombinant DNA technology




(d)
Selection of DNA ligase enzyme to join the segments of DNA chopped. 

(e)
Selection of host for the replication of the carrier DNA with the segment of desired DNA. 

(f)
Evaluation of the expression of recombinant DNA prepared with the desired DNA segment.   
eq \o((,d) The process mentioned above is recombinant DNA technology or genetic engineering. The utility of genetic engineering in developing plants and animals are analyzed below (  

Genetic engineering in developing plants ( 

Harmful insects resistant varieties of crops have been developed, such as Bt corn, Bt cotton, Bt rice etc. These crops are resistant to the harmful insects under lepidopter and coleoptera orders. Using this technology, virus resistant varieties of crops have been developed, for instance by transferring gene, tomato mosaic virus (ToMV), tobacco mosaic virus (TMV) resistant varieties of crops have been developed. Varieties of corn and cotton tolerant of herbicides have been produced by genetic modification. Nowadays, with no trouble transgenic plants are commercially available. Through genetic change, nutrition value of some crops has been improved. For example, vitamin i.e. beta-carotene gene has been transferred into rice. 

Genetic engineering in developing animals ( 

In livestock, for example transfer of protein C gene has been done to increase protein in cow milk though still it is in research level. Through genetic modification, genetic changes have been accomplished with the sheep by transferring the growth hormone producing gene from human being to with the view of increasing its size and meat production. To improve the amount and quality of sheep’s for, 2 bacterial genes, such as CycE and CysM have been transferred to the genome of sheep.  

Answer to the question no. 5
eq \o((,a) Constipation is not a particular disease. When stools become hard, or stool does not pass for two or more days, this situation is called constipation. 

eq \o((,b) Food preservation is a process by which rottening of food can be resisted. As a result, the properties, acceptability, food value remain intact. Food preservation resists the position of food by bacteria, fungal infection, oxidation of fats. 

eq \o((,c) The probable sources and remedy caused by the commercial colours, formalin and insecticides are described below ( 

	Name of adulterant 
	Probable Sources
	Remedy

	(i) Commercial colours
	Unapproved colours used in industries, used in manufacturing ice-cream, blended ice-cream, artificial juice, coloured drinks, producing sweets etc.
	Avoiding the use of inedible components, such as – waste products of tannery, coal, soil etc. 

	(ii) Formalin
	Chop, preservation of dead body in the morgue etc. are the main uses, unapproved use for the preservation of fish, fruits, milk etc.
	Avoid the use of formalin. 

	(iii) Insecticides 
	used as pesticide in vegetables production, but its poisonous effect exists in many cases. Unapproved use of D.D.T in dry fish. 
	After expiry of the effects of poisonous chemicals, vegetables should be marketable, not to use D.D.T in dry fish. 


eq \o((,d) The mentioned box-X is an adulterant that may vanish the Bangladeshi nation. My opinion is given below ( 

As clear environment is necessary to live in the beautiful world, similarly safe food stuff is essential. At present, unethically used harmful and unhealthy chemical substances are used as adulterant and coloured material and these are sold in the market. As a result, public health is now threatened. Bangladeshi nation may even be vanished. The Romans used water container made of lead. By any means, people, who drank that water, were affected by poisonous lead and a crippled generation took birth. In Bangladesh, various kinds of adulterants are mixed with the food. Commercial colours, antibiotic, chemical substances, pesticide formalin are mentionable. The cattle fishes, poultry animals etc, which are fed by unapproved adulterant food, are threatening to human life and health. These adulterant foods are injurious to health. Some harmful effects of health risk are mentioned commercial colour that is used in textile or for colouring, that is used in ice-cream, blended ice-cream, candies etc. These types of foods gradually destroy liver function that causes various disease. Sometimes, these poisonous compounds are a cause of some complex disease symptom and even may occur some type of cancer. 
Answer to the question no. 6
eq \o((,a) Blood pressure is the pressure of the blood against the wall of the arteries. 

eq \o((,b) When systolic and diastolic pressures rise more than the normal pressure, this is called high blood pressure or hypertension. 

eq \o((,c) Mentioned item of the stem is cholesterol. If cholesterol is high in blood, various problems will occur. Blood circulation is interrupted due to accumulation of fat in the coronary artery of the heart. Possibility of heart disease increases to a great extent when blood circulation is disturbed because of accumulation of too much fat in the artery. It is proved that the presence of high cholesterol is related to the irregularities of heart and blood transportation. Though it is one of the important components of bile, it is a waste product and it is eliminated by the liver. Increased amount of cholesterol deposits in the gall bladder as sediments. The sediment of cholesterol forms stones which is familiar as gall bladder stone. 
eq \o((,d) Dina can not avoid cholesterol because of it’s usefulness. This is analyzed below ( 

Cholesterol is involved in constructing cell membrane and its protection. It helps in producing and reproducing hormones such as androgen and estrogen. Cholesterol is utilized in producing hormone adrenal gland and in production of bile. Cholesterol in skin prepares vitamin ‘D’ in presence of sun light. Cholesterol is essential for the metabolism of fat soluble vitamin; such as vitamin A, D, E and K. For the activities of neurons, cholesterol is essential. 
Answer to the question no. 7
eq \o((,a) Diaphragm is muscular sheet which separates the thoracic cavity from the abdominal cavity. It looks like a spreading umbrella. 

eq \o((,b) Small stone like substances produced by kidney is known as kidney stone. Excessive body weight, infection in kidney, drinking insufficient water are the causes of kidney stones. 

eq \o((,c) The box ‘B’ is the name of a disease. Asthma. The sign and symptoms of Asthma are given below ( 

i)
Sudden increase in respiratory distress. 

ii)
Suffocation, lip becomes blue, the veins of the neck swell.

iii)
Rapid deep breathing is attempted and whizzing and whistling sound in the chest. 

iv)
As sufficient oxygen is not available in the alveolus, that results in the suffering of the patient. 

v)
White cough secretion. 

vi)
Usually there is no fever. 

vii)
Patient becomes weak. 

viii)
During inspiration, the skin between two ribs is drawn inward. 

eq \o((,d) Box-A is name of kidney disease ( nephrities. We can survive from nephrities by following some rules like ( 

i)
Drink fresh coconut water on a regular basis, preferably every day. 

ii)
Consume a high amount of avocadoes, as it helps the problem to get extent. 

iii)
Have plenty of fresh vegetable. 

iv)
Increase intake of water. 

v)
Cut down intake of salt. 

vi)
Eliminate fried food from diet. 

vii)
Take medicine properly.
Answer to the question no. 8
eq \o((,a) A joint which is composed of a capsule, synovial membrane, a synovial cavity with a kind of lubrication fluid or synovial fluid, is called synovial joint. 

eq \o((,b) The differences between tendon and ligament are given below ( 

	Tendon
	
	Ligament

	Tendon joins skeletal muscle to a bone
	(i)
	Ligaments join a bone to another bone

	It is tough and inelastic
	(ii)
	It is strong but elastic 

	It is a modification of white fibrous tissue 
	(iii)
	It is modification of yellow clastic tissue

	Fibroblasts lie in a almost continuous rows 
	(iv)
	Fibroblasts lie scattered 


eq \o((,c) Ruma is suffering from rheumatic disease and Rafsana is suffering from osteoporosis. Remedies for their bone related diseases are given below ( 

Remedies for rheumatic disease ( 

i)
To avoid labour

ii)
Take a short nap at day time

iii)
Take deep heat in the affected joint. 

iv)
Live in a healthy environment.

v)
Avoid pulse and seed type of food. 

Remedy for osteoporosis( 

i)
Take a balanced diet. 

ii)
Regular exercise 

iii)
Taking of vitamin ‘D’ and calcium enriched food. 

iv)
Take skimmed milk and the dairy products. 

v)
Elderly people about 50 years should take 1200 milligram calcium.  
eq \o((,d) The disease of Ruma and Rafsana which are brain/nervous system related are compared below ( 

i)
Ruma suffered from epilepsy while Rafsana suffered from Parkinson's disease. 

ii)
Epilepsy is a type of brain disease that starts with compulsion. In many cases, patient becomes unconscious. It is also known as fainting disease. On the other hand, Parkinson's disease is such a condition of brain that cause jerking of hands and legs, the patient becomes unable to walk and move. Generally, this disease starts after the age of 50 years. But in exceptional cases young people many suffer from it. 

iii)
The main cause of epilepsy is yet unknown on the other hand, loss of dopamine production cause Parkinson's disease. 
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Answer to the question no. 1
eq \o((,a) The endosperm is the tissue produced inside the seeds of most of the flowering plants following fertilization.
eq \o((,b) To perform the DNA test, the first requirement is an organic specimen. Bone of a person, teeth, hair, blood, saliva, semen can serve as valuable organic specimens. The small profile on the place of occurrence of crime or profile from the specimen of victim of a crime is compared with the map obtained from the blood or organic specimen of a suspected person. 

eq \o((,c) The process given in figure-A is known as phloem translocation. The process is explained below—

As the leaves and the roots grow away from each other, there must be a rapid and effective transport system between them for the conduction of food. This is done by sieve tubes of phloem. Phloem is one of the most important bundles of vascular bundle. We know that there are xylem bundles and phloem bundles in a vascular bundle. In phloem bundle, there are sieve tubes, comparion cells phloem parenchyma and bast fibres. Sieve tube is a kind of thin walled living cell without nucleus. Being longitudinally side by side, they form a net like structure. The septa in between them being disappeared in some places develop sieve shaped forms. This is why food substances can easily move from cell to cell. In winter, these openings are blocked because of deposition of chemical substance callose, and thus the movement of food is inhibited. At the advent of summer, the callose is removed being degraded and the movement of food increases. 
eq \o((,d) The above physiological process is known as translocation in plants, which has a great role in plants, life. This is analyzed below—

Movement or transportation of water and mineral salts in plants is called translocation in plants. All the scientists agree with the necessity of translocation of water and mineral substances in plants. Now, the matter of consideration is that the water and mineral substances, that are to be used, must be taken up to the place where the reactions will occur. This is why the translocation of water and mineral salt is very important. Water and mineral salts being absorbed through the root hair reach the vessels of the xylem tissue crossing the cortese region and gradually reach the leaves along with the current on flow of translocation. 

Food is produced there in the leaves. The food produced in the leaf reaches the different regions of a plant through sieve tubes of phloem tissue. If the flow in the xylem vessels or phloem sieve tube is blocked for any reason, the plant would have to die. This is why it can be said that translocation in plants is a very important activity for the existence of their life. 
Answer to the question no. 2
eq \o((,a) Bast fibre is a strong woody fibre obtained chiefly from the phloem of plants and used especially in cordage, matting and fabrics. 
eq \o((,b) The main function of mitochondria is to help organism in cellular respiration. The process of respiration has mainly four stages: glycolysis, Acetyl co-A formation, the Kreb’s cycle and electron transport system. The first two stages do not occur in mitochondria, but the reactions of the third and fourth stages are performed in mitochondria.

A series of biochemical reactions of Kreb’s cycle occur in mitochondria of a call. Lastly, another series of biochemical reactions occur through the electron transport chain, a series of electron carrier in the inner membrane of mitochondria. In this process, energy is produced. This is why mitochondrion is called ‘the power house’ of a cell. 

eq \o((,c) The process (i) mentioned in the stem is photosynthesis. The process (i) in presence of light is described below—

The energy of light is essential in the light dependent phase of photosynthesis. In this phase, solar energy is transformed into chemical energy. Through this process ATP (Adenosine triphosphate) and NADPH + H+ (reduced nicotinamide adenine dinueleotide phosphate) are produced. The organic substance chlorophyll plays a very important role in the development of ATP and NADPH+H+. The chlorophyll molecules absorb photons from light and with the help of the energy obtained from the photon absorbed, ATP is formed by the addition of an inorganic phosphate with ADP. The process of the formation of ATP is called photophosphorilation. 

ADP + Pi  eq \o(Light, (((((,Chlorophyll) ATP
eq \o((,d) The 1st process mentioned in the stem is photosynthesis and the 2nd process mentioned in the stem is respiration. The existence of the living organisms will be threatened if these processes are stopped. This is explained below—

Photosynthesis is the most important biochemical process in the world. The foods we eat are directly or indirectly derived from green plants and the green plants produce the food through the process of photosynthesis. So, it can be said that the food for all plants and animals on earth is produced through the psychological process of photosynthesis. For the normal growth and survival of plants and animals on earth, CO2 and O2 gases should be present in the atmosphere within normal limit. If the amount of the gases is different than normal, atmospheric environment becomes hostile to the living world. As green plants absorb CO2 and release O2 through the process of photosynthesis, the correct ratio of O2 and CO2 in the atmosphere is maintained. An organism performs all types of activities with the energy produced in the process of respiration. This process helps plants absorb mineral salts, which indirectly drives the growth and other psychological activities in a plant. This process also controls the growth of organisms. So, if photosynthesis and respiration do not occur, human civilization would be extinct. This is why these two processes are important biochemical processes in the living world. 
Answer to the question no. 3
eq \o((,a) Gamete is a mature haploid male or female germ cell which is able to unite with another of the opposite sex in sexual reproduction to form zygote. 
eq \o((,b) Hydrolysis of different enzymes takes place in the membrane of golgi body. It involves in the secretion of some hormones and some other different substances in a living cell. It plays some important roles in many metabolic activities. Sometime, golgi body stores protein. 

eq \o((,c) The division mentioned in the stem is meiosis or reductional division and mitosis cell division is known as equational division meiosis cell division. The differences between mitosis and meiosis cell divisions are given below : —
This is given below—

	Meiosis
	
	Mitosis

	Sexual
	(i)
	Asexual

	Occurs in humans, animals, plants etc.
	(ii)
	All organisms. 

	Genetically different
	(iii)
	Genetically identical

	4 haploid daughter cells produced
	(iv)
	2 diploid daughter cells produced.

	Chromosome number is reduced by half
	(v)
	Chromosome number remains the same.

	Nucleus divides twice and chromosome divides once. 
	(vi)
	Nucleus and chromosomes are divided only once.

	Also called reductional division
	(vii)
	Also called equational division.

	Karyokinesis Occurs in interphase l
	(viii)
	Karyokinesis occurs in interphase.


eq \o((,d) The division mentioned in the stem is known as meiosis cell division. In the absence of meiosis cell division the fate of organisms are given below—

If meiosis did not occur, fusion of gametes would result in a doubling of the chromosomes for each successive reproduced generation. If meiosis did not occur, there is no genetic variation in the offsprings produced by random fusion of the gametes. Without meiosis the number of chromosomes are varied in every generation. Hence, no species can hold its characters and continues it. The species is disordered. 

Answer to the question no. 4
eq \o((,a) Fertilization is a process by which male and female gametes are fused together, initiating the development of a new organism.
eq \o((,b) Biodiversity is the variety of plants and animal life in the world or in a particular habitat at a high level which is usually considered to be important and desirable. Briefly, it can be said that biodiversity is the abundance and variability among organisms existing on the earth. 

eq \o((,c) Fig-A mentioned in the stem is the figure of steps of recombinant DNA technology or genetically modified organism. The different steps of recombinant DNA technology is described below—

i. 
Selection of targeted DNA. 

ii. 
Selection of a carrier so that the transfer of desired segment of DNA becomes possible.

iii. 
Selection of necessary restriction enzyme to chop the DNA molecule at particular locus. 

iv. 
Selection of DNA ligase enzyme to join the segments of DNA chopped. 

v. 
Selection of a host for the replication of the carrier DNA with the segment of desired DNA.

vi. 
Evaluation of the expression of recombinant DNA prepared with the desired DNA segment. 

eq \o((,d) Recombinant DNA technology or genetic engineering can be utilized to produce better crops. Harmful insects resistant varieties of crops have been developed, such as Bt corn, Bt cotton, Bt rice etc. These crops are resistant to the harmful insects under Lepidoptera and coleoptera orders. Using this technology, virus resistant varieties of crops have been developed, for instance by transferring gene tomato mosaic virus (ToMv), and tobacco mild green mosaic virus (TMGMV) resistant varieties of crop have been developed. Varieties of corn and cotton tolerant to herbicides have been produced by genetic modification. Scientists have become able to develop herbicides tolerant variety of tomato by transferring herbicides tolerant genes into the tomato from a kind of bacteria. Though genetic change, nutrition value of some crops has been improved. For example, vitamin i.e. beta- carotene gone has been transferred into rice. Taking efforts to add iron in rice is being continued. The attempts are also being made to develop salinity and drought resistant varieties of different crops through genetic modification. 
Answer to the question no. 5
eq \o((,a) The functional unit and secretory part of uriniferons tubule of kidney is nephrone. 
eq \o((,b) Osmoregulation is the process of regulating water potential in order to keep fluid and electrolyte balance within a cell or organism relative to the surrounding. 

eq \o((,c) Fig-A mentioned in the stem is nervous system. Neuron is the basic functional unit of the nervous system. Structure of a neuron is described below—

The neuron comprises of two parts; as (a) cell body and (b) processes. 

[image: image8.jpg]Plasma membrane

Dendrite
“Nucleus

Cell body
Axon hillock
Initial scgnent of axon

Node of Ranvier

Axon< (fj _—— Schwanncell

Myolin Sheath

4

“igure: 10.4 A neuron

Terminal buttons





(a) Cell body: The part of the neuron which contains a nucleus, cytoplasm remains bounded by plasma membrance, round, oval, star shaped is known as cell body. Cytoplasm contains mitochondria, golgi bodies, lysosome, fat, glycogen, rissel’s granules. 

(b) Processes: A variable number of nerve fibres extends from the cell body which is called processes. Processes are of two types, e.g. 

i. Dendrite: These are small branched process around the cell body A nerve cell may have many dendrites, or even zero. 

ii. Axon: A long unbranched extended process originated from the cell body is axon. Mainly neurilema enclosed axon is called nerve fibre. Numerous dendrites and axons together form a nerve, the fatty layer between neurilima and axon is called myolin or myolin seth. Between the two adjointing neurons bridge or tiny gap between axon of a neuron with the dendrite of the other. The sites or function of these gapes are called synapse. Nerve impulses transmit into the dendrite of next neuron by a electrochemical process. 
eq \o((,d) Fig-A is known as nervous system and Fig-B is known as islets of langerhans. Both of them control and regulate animal body. This is analyzed below—

Reflexes are automatic, involuntary responses. The reflex are in the main functional unit of the nervous system that helps a person react to a stimulus. Voluntary movement, language are the major functions of cerebral cortex. The major functions of the cerebellum are maintenance of movement balance and posture. The hypothalamus regulates the body temperatures, emotions and hunger, thirst and controls the circadian rhythms. Mid brain has sites controlling vision, hearing, eye movement and general body movement. Islets of langerhans also known as ductless gland. The ductless cell secretes insulin and glucagon which controls the level of glucose in blood. Thus, the group of cells in islets of langerhans regulate in carbohydrate metabolism. Thus, nervous system and ductless gland control and regulate animal body. 
Answer to the question no. 6
eq \o((,a) Asthma is a chronic disease involving the airways in the lungs. 
eq \o((,b) Oxyhaemoglobin is a bright red haemoglobin formed by the combination of haemoglobin with oxygen present in oxygenated blood. 

eq \o((,c) Gaseous exchange in our body is given below—

Absorption of Oxygen: Gaseous exchange in the lung takes place by diffusion. During the blood transport a large amount of Oxygen diffuses from the plasma to lymph. It is noted that it happens when oxygen concentration in lymph is less. So, the oxygen concentration in plasma becomes less. Then, haemoglobin begins to give up oxygen which was bound with it. In this way at first oxygen enters plasma and then into lymph.

Carbon dioxide transport: CO2 is produced by oxidation of food. CO2 at first diffuses through the cell membrane into the lymph. Then, from lymph CO2 enters into the blood plasma through capillary diffusion. CO2 is mainly transported as bicarbonate to the lungs. In the lungs, the carbon dioxide is released from dicarbonate and passed to the alveolie. The CO2 forced out diffusing through blood capillaries and alveoli. 
eq \o((,d) The lungs are the main organ of the respiratory system. The respiratory system provides oxygen to the body’s cell while removing CO2. Controlling procedure of the lungs is explained below—

The main function of the lungs is the process of gas exchange called respiration. In respiration, O2 from incoming air enters the blood and CO2, a waste gas from the metabolism, leaves the blood. Every cell in our body needs O2 in order to live. Thus lungs are very important organs of our body. 
Answer to the question no. 7
eq \o((,a) AIDS is Acquired Immune Deficiency Syndrome. 
eq \o((,b) The grouping is very important when it comes to having a blood transfusion. If blood is given to a patient that has a blood type that is incompatible with the blood type of the blood that the patient receives, it can cause intravenous clumping in the patient’s blood which can be fatal. 

eq \o((,c) The mentioned organ is heart. The function of different values of the heart is given below—

The walls of the two atrium contract and then muscles of the ventricle relax. As a result, the tricuspid value situated between the right sino auricular ventricular apertures opens. Oxygenated blood from the two ventricles contracts together and during this period the left and right auriculovenlricular apertures are closed by their tricaspid and bicaspid values. At the same time oxygenated blood leaves the left ventricle through the aorta towards the body and the opening of both the arteries are closed by semi lunar valves which prevents blood returning to the ventricle. 
eq \o((,d) A pumping mechanism is performing spontaneously by the help of heart this is explained below—

The heart works like a pump and beats 1000, 000 times a day. The heart has two sides, separated by an inner wall called the septum. The right side of the heart pumps blood to the lungs to pick up oxygen. The left side of the heart receives the oxygen rich blood from the lungs and pumps it to the body. 

Answer to the question no. 8
eq \o((,a) BMR is Basal Metabolic Rate. It indicates the used energy of human being at resting stage. 
eq \o((,b) Taxonomy usually refers to the theory and practice of describing, naming, and classifying living things. Such work is essential for the fundamental understanding of biodiversity and its conservation. In fact, our lives are filled with the need to separate and classify the many different objects that surround us. 

eq \o((,c) The system mentioned above is known as dialysis. This is described below—

When kidney failure happens then the process of purifying blood by scientific method is named dialysis. Usually, with the help of kidney machine, blood can be purified. A kidney machine (dialysis machine) receives blood through a tube connected to an artery. Inside the machine blood flows through dialysis lubing which allows small molecules, including urea, uric acid to pass through its walls.
The ‘cleaned’ blood is returned to patient through a tube connected to a vein. 
eq \o((,d) In our body, kidney is the organ which purifies blood. Purification mechanism of blood by kidney is given below— 

Blood is sent to the body’s filter treatment plant, where it is purified by kidneys. Each kidney receives blood through the renal artery from abdomenal aorta. This blood is passed through the structure of the kidneys called nephrons, where waste products and excess water pass out of the blood stream, as urine. In nephrone, glomerulus acts as a filter and produces glomerular filtrate from the blood. 
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Answer to the question no. 1 
eq \o((,a) Glycolysis is a metabolic process that occurs in nearly all living cells in which glucose is converted in a series of steps to pyruvic acid and during which energy is released in a form of ATP. 

eq \o((,b) The differences between Aerobic and Anaerobic respiration are given below( 

	Aerobic respiration
	
	Anaerobic Respiration

	It occurs in majority of organisms. 
	(i)
	It occurs in few organisms (e.g., yeast, and same bacteria) 

	Oxygen is used
	(ii)
	Oxygen is not used. 

	It always releases CO2
	(iii)
	It may or may not release CO2

	It generates water. 
	(iv)
	It does not produce water.

	Aerobic respiration involves four principle steps : glycolysis, acetyl co-A formation, Kreb’s cycle, and electron transport system. 
	(v)
	Anaerobic respiration involves two steps : 

glycolysis and incomplete oxidation of pyruvic acid. 


eq \o((,c) The mentioned process is aerobic respiration. Through aerobic respiration, a molecule of glucose is completely oxidized and 38 ATP molecules are produced. This has been shown in the chart below- 

	State of respiration
	Substance produced 
	Used substance
	Net product 

	Glycolysis 
	2NADH + H+ 4 molecules ATP
	2 molecules ATP
	6 ATP

2 ATP

	Acelyl Co-A
	2 NADH + H+
	-
	6 ATP

	Kreb’s cycle
	6NADH + H+ 

2 FADH2
2 GTP
	-
	18 ATP

4 ATP

2 ATP

	
	
	Total
	38 ATP


Here, 

1 molecule NADH + H+ = 3 molecules ATP

1 molecule FADH2 = 2 molecules ATP

1 molecule GTP = 1 molecule ATP

eq \o((,d) The mentioned process is known as respiration which controls the overall biological activities of an organism. This is analysed below (
The main source of energy is the Sun. Through the process of photosynthesis, plants store solar energy in their food as carbohydrates as a potential energy. The stored energy in the food cannot be directly used by organisms for the maintenance of their life. During respiration this potential energy is transformed into a usable form (kinetic energy) and because of this property of chemical reactions, heat is released as a result. This kinetic energy provides the organisms with all the energy they require to perform all of their physiological activities. Carbohydrates, fats, proteins and organic acids can be processed and consumed through this process. These complex compounds in the bodies of living organisms, are broken down into simpler compounds before releasing energy, and after being reduced the compounds are transformed into ATP. An organism performs all types of activities with the energy produced in the process of respiration. Respiration helps plants to absorb mineral salts, which indirectly drive the growth and other physiological  activities in a plant. In this physiological process, organisms oxidise the complex organic compounds into simpler substances, to produce energy. Some bacteria cannot live in the presence of oxygen. Their main source of energy is anaerobic respiration. So, we can say that respiration controls the total biological activities of an organism. 
Answer to the question no. 2 
eq \o((,a) The aggregation of cells that are alike in origin, and alike or different and collectively perform a special function is called a tissue. 

eq \o((,b) Tissues are a very specific organization of cells encountered only in the most advanced eukaryotes – plants and animals. For a group of cells to form tissues, they must have intricate mechanisms for intercellular communication, that is the ability to produce varying cell morphologies with different functions. Bacteria have minimal intercellular communication and no way to coordinate their structure and growth to produce a larger organism. Although some species of bacteria form coordinated colonies, even those cells are incapable of significant differentiation. 

eq \o((,c) Figure-A shows an epithelial tissue. The characteristics of epithelial tissues are given below ( 

(i) 
The cells of epithelial tissue lie closely or side by side on basement membrane. 

(ii) 
Epithelial tissue's covers the body. 

(iii) 
They line all the cavities.

(iv) 
They compose the glands. 

(v) 
There are three types of epithelial tissues- squamous epithelial tissues, cuboidal epithelial tissues and columnar epithelial tissues. 

(vi) 
Cells of squamous epithelial tissue are flat like scales, their nucleus is large. 

(vii)
Cells of cuboidal epithelial tissue are cuboidal; i.e., the length, and height of the cells are nearly equal. 

(viii)
Cells of columnar epithelial tissue are narrow and elongated like a column. 
eq \o((,d) Fig-B is the figure of a connective tissue and fig-C is the figure of a muscular tissue. The differences between connective and muscular tissues are given below (
(i) 
The amount of the matrix is much more in a connective tissue. On the other hand, the matrix is nearly absent in a muscular tissue. 

(ii) 
Both connective and muscular tissues have three classes. 

(iii) 
Connective tissues can have various levels of vascularity. But vascularity is nearly absent in muscular tissues. 

(iv) 
Connective tissues form the internal structure of the body whether muscle cells are delicate, elongated or fibre-like. 

(v) 
Connective tissues give the body a definite shape and affords firmness, helps in organ movement and locomotion. On the other hand, through contraction and expansion, muscle tissues take part in organ movement, locomotion and internal circulation.  
Answer to the question no. 3
eq \o((,a) Swedish botanist, physician and zoologist Carolus Linnaeus is the father of classification. 

eq \o((,b) The aim of classification is to acquire knowledge of every group and subgroup of each organism. The documentation of this accumulated information systematically focusing on the diversity of living organisms, taking proper steps after identifying organisms to conserve them, or increasing the number of species for the well-being of human beings and the living world are the objectives of classification.  

eq \o((,c) The first kingdom is monera which is under the first superkingdom, prokaryota. The characteristics of monera are described below ( 
They are mostly unicellular, filamentous or colonical. Though chromatin is present in every cell, there is no nuclear membrane or nucleolus in their cclls. No plastids, mitochondria, endoplasmic reticuli are there in their cells but ribosomes are present in them. A cell divides through the process of binary fission. Their chief mode of nutrition is absorption, though some of them produce their food through the process of photosynthesis.

eq \o((,d) The lesson that Anika came to know about the binomial nomenclature are mentioned below ( 

(i) 
The language of scientific naming of an organism would be Latin. 

(ii) 
Every scientific name should have two parts, and genus name always comes first followed by the species name. 

(iii) 
The scientific name of any organism should have to be unique because the same legitimate name cannot be used for naming two different organisms. 

(iv) 
The first alphabet of the first name would be in capital letters with the remaining alphabets in small letters, and the second part of the name would be with small letters totally. For example, Onion- Allium cepa, Lion-Panthera leo. 

(v) 
At the time of printing of a scientific name, it should be done in Italics. Rice – Oryza sativa, Katla 


Fish – Catla catla, for example. 

(vi) 
When a scientific name would be written in hand, the two parts of it should be underlined separately. For example, Oryza sativa. Catla Catla.
(vii) 
If the scientific name of an organism is named by the same scientists, the earliest legimate name given by the first scientist will be accepted in accordance with the rules of priority. 

(viii)
The scientist who gives the scientific name of any organism, his name may be cited in abbreviated form at the end of the binomial name by mentioning the year of naming. 

For example : Homo sapiens L. 1758


      Oryza sativa L. 1753

Answer to the question no. 4
eq \o((,a) An ecosystem is a community of living organisms in conjunction with the non-living components of their environment interacting as a system.  

eq \o((,b) Commonsalism is defined as a relation between two kinds of organisms in which one obtains food or one benefits from the other without damaging or benefiting it. For example, epiphytic plants collect food from the air, but do not do any harm to the plant providing shelter. Some algae dwell in the bodies of other plants, but do not do any harm to them. 

eq \o((,c) The diagram indicates a predator food chain. The diagram of this food chain is given below ( 

Grass ( Grass hopper ( Toad ( Snake 

The food chain, where organisms of the primary level are of the smallest size and consecutively consumers of the higher level prey on the organisms of the lower level and at last eat them, is called a predator food chain. In the diagram, the green grass on a field is the primary producer and grasshopper is the consumer of primary level. Toads eat the grasshopper as their food and the snake eats the whole toad as its food. So, the toad is the consumer of the secondary level and the snake is the consumer of the tertiary level. 
eq \o((,d) If the number of grasshoppers increased rapidly in the mentioned food chain, the toad would eat more grasshoppers and grow physically quickly. This means that they can increase their number rapidly. When the number of toads increased, the snakes eat more toads as their food. That increases the number of snakes rapidly. Snakes are dangerous and they are not friendly to humans. They can bite people and create other problems. When the snakes die, their body mixes with the soil. But when their amount will increase, the property of soil will be imbalanced. So, biodiversity will be broken. 
Answer to the question no. 5
eq \o((,a) Goiter is a swelling in the neck resulting from an enlarged thyroid gland. A goiter is associated with a thyroid that is not functioning properly. 

eq \o((,b) Constipation : It is not a particular disease. When stool becomes hard, or stool does not pass for two or more days, this situation is called constipation. Leading a lazy life, intestinal disorder, slows down the contraction of colonic muscles, not taking roughage containing food increases the probability of constipation. 

Dysentery : Dysentery is a type of gastroenteritis that results in diarrhea with blood. Other symptoms may include fever, abdominal pain, and a feeling of incomplete defecation. 

eq \o((,c) The muscle mentioned above is the cardiac muscle. The properties of the cardiac muscle are given below ( 

(i) 
The cells of the cardiac muscle tissue are tubular (very similar to those of voluntary muscle), branched and provided with transverse striations. 

(ii) 
Between the cells of this tissue intercalated discs are present. 

(iii) 
The cells of the heart muscle remain joined together by branches, so they contract and relax altogether.  

(iv) 
Through rhythmic contractions and relaxations, the cardiac muscle controls the circulation of the body from a particular stage of the embryonic condition till the last moment of death. 
eq \o((,d) The muscle mentioned above is the cardiac muscle. The heart is made of the cardiac muscle. The process of circulation of blood through the heart is described below ( 

The heart works by contraction and relaxation. The continuous contraction and  relaxation transports blood throughout the whole body. 
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Figure- Human heart

The contraction of the heart ventricle is called a systole, and the relaxation of heart ventricle is called a diastole. A  complete contraction (systole) and relaxation (diastole) of the heart constitutes a heartbeat. Due to the relaxation of the ventricles, the blood enters the heart coming from different parts of the body. Such as deoxygenated blood from the superior venacava enters the right atrium. At the same time, the oxygenated blood enters the left atrium through the pulmonary veins from the lungs. The walls of the two atria contract and then the muscles of the ventricles relax. As a result, the tricuspid valve situated between the right sino auricular ventricular apertures open. Blood of the ventricle cannot return to the atrium when two ventricles relax deoxygenated blood, the right ventricle passes through the pulmonary artery towards the lungs. Here, blood becomes purified. At the same time oxygenated blood leaves the left ventricle through the aorta towards the body and the opening of both the arteries (the aorta and the pulmonary artery) are closed by semi lunar valves which prevents blood returning into the ventricle. Thus successive contraction and relaxation of atrium and ventricle helps in the continuous transportation of blood. 
Answer to the question no. 6
eq \o((,a) A lacteal is a lymphatic capillary that absorbs dietary fat in the villi of the small intestine. 

eq \o((,b) The pancreas is an important mixed gland located obliquely at the back of the stomach. The pancreas secretes digestive juices, on the other hand it secretes hormones that control the level of glucose. So, the pancreas acts as an exocrine and an endocrine gland. That is why the pancreas is called a mixed gland. 

eq \o((,c) The stem belongs to digestive system. A labeled figure of digestive system is given below (
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Figure : Digestive system of man

eq \o((,d) Stem ‘A’ is known as the small intestine. The digestion of food in small intestine is described below ( 

When the chime enters the duodenum, two secretions namely pancreatic juice from the pancreas and bile from the liver poured through the bile duet. Both of these secretions are alkaline in nature. Pancreatic juice neutralises the acidity of chime. The enzyme of the poncreatic juice continues the digestion process of proteins  and carbohydrate and starts fast digestion. Bile is secreted from the liver. It neutralises the acidity of the food and brings the alkaline medium. Bile salts emulsifies fats which means it helps fat droplets to mix with water. Bile salt is one of the constituents of bile. It also emulsifies fats so that it becomes easier for lipase to digest fats easily. Lipase converts the fat droplets into fatty acids and glycerol. 

Fats ( Fatty acid + glycerol

Pancreatic juice contains trypsin, lipase and amylase on the other hand, intestinal juice contains the enzymes, maltose, lactose, sucrose etc. Trypsin, converts partly digested protein into amino acids and simple peptides. 

Polypeptide  eq \o(Trypsin,(((() Amino acid and simple peptide 

Amylase enzyme converts the maltose into glucose. 

Carbohydrate   eq \o((,(() glucose.

Answer to the question no. 7
eq \o((,a) Pneumonia is caused by pneumococcus bacteria. 

eq \o((,b) The trachea is a long tube which lies in front of the esophagus and extends from the larynx downwards in the thoracic cavity. It is supported by rings of cartilage and smooth muscles. The tracheal wall is covered with mucus membrane and cilia. Air flows through the trachea. But the constant rhythmic beating of the cilia traps dust, germs and other unwanted particles, throwing it out of the body.  

eq \o((,c) Breathing is the first incident of the stem. All the organs related to breathing remain open only through pharynx and the other ends of the organs remain closed. So, the air enters the air sac of the lung easily through the nasal passage. Nerve impulses help in managing breathing. The intercostal muscles and diaphragm contract. So, the diaphragm goes downwards and thoracic cavity expands. The volume of the thoracic cavity increases and the air pressure decreases. So, the pressure within the thoracic cavity becomes less than the outer atmospheric pressure. 
eq \o((,d) The importance and process of gas absorption in the 2nd part of the stem is explained below ( 

Gaseous exchange in the lungs takes place by diffusion. The exchange of gases between alveoli and blood and tissue occurs by the process of diffusion. Diffusion of gases takes place due to gas pressure difference. After oxygen enters into blood from the lungs dissolving oxygen flows in two ways. A small amount oxygen of flows in plasma and most of the oxygen makes a loose bond with the iron of part of hemoglobin and forms a temporary compound that is oxy-hemoglobin. From oxy-hemoglobin oxygen separates easily.  

Hemoglobin + oxygen ( Oxy-hemoglobin (unstable compound)  

Oxy-hemoglobin ( free oxygen + hemoglobin 

After entering blood capillaries oxygen separates and penetrates into the lymph nodes by diffusion first from the red blood corpuscle and then blood capillaries. Finally from lymph nodes, the oxygen reaches the cell after penetrating the cell membrane.  

Answer to the question no. 8
eq \o((,a) A joint, which is composed of a capsule, synovias membrane, a synovial cavity with a kind of lubrication fluid or synovial fluid, called synovial bone joint.   

eq \o((,b) Differentiation of tendons and ligaments are given below ( 

(i) 
Tendons join the skeletal muscle to the bones but ligaments join one bone to another bone. 

(ii) 
Tendon is tough and inelastic but ligament is strong but elastic. 

(iii) 
Tendon is a modification of white fibrous tissue but ligaments are modification of yellow elastic tissue. 

(iv) 
In tendon, fibroblasts lie in a almost continuous rows. On the other hand, in ligaments, fibroblasty lie scattered. 

eq \o((,c) The organ of the stem is the heart. The structure of the heart is given below ( 

The heart is a triangular shaped, hollow, muscular pumping organ. It is situated in the left side on  between the two lungs. The Heart consists of special Unvoluntary muscles. It is surrounded by a thin membrane named the pericardium. 
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Figure - Human heart

The walls of the heart consists of three layers. 

(i) Epicardium (2) Myocardium & (3) Endocardium

1. 
Epicardium – Basically it consists of connective tissue. This layer is covered with epithelial tissue. 

2. 
Myocardium –This layer is between epicardium and endocardium consists of strong involuntary muscles.

3. 
Endocardium – It is the inner most layer. The chambers of the heart are surrounded by this endocardium. This layer also covers the valves. 
eq \o((,d) The disease of the stem is a heart attack. Treatment of a heart attack is given below ( 

- 
To keep free from this disease some rules should be followed, so that the blood pressure may be controlled.

- 
Avoid smoking, take regular exercise like walking. 

- 
Changing food habits, eating sufficient amount of fruits and vegetables. 

- 
Avoid fatty diet, fried spicy and fast food. 

- 
Take medicine regularly.
37. Pabna Cadet College, Pabna
Biology (Creative)

Answer to the question no. 1

eq \o((,a) A monoecious plant is a plant where both the male (androecium) and female (gynoecium) reproductive systems exist together. Monoecious plant species can have either perfect flowers (both of the sex organs present in the same flower), or male and female separate flowers on the same plant. For example- corn is a monoecious plant.

eq \o((,b) The differences between fly and air pollinated flowers are mentioned below-

	
	Fly Pollinated
	Air Pollinated

	1.
	Comparatively larger in size
	Not necessarily large enough

	2.
	The petals are brightly coloured to attract the insects
	Petals are not brightly coloured

	3.
	Contains nectar glands; insects collect honey from these glands
	No nectar gland is present in these flowers

	4.
	Pollens are larger and sticky, sometimes has spikes
	Pollens are small, light and smooth.

	5.
	Contains smell

i.e. Chinese hibiscus
	No smell is necessarily present

i.e. rice, wheat


eq \o((,c) In the stem, figure Y represents a cell organelle, named mitochondria.

Mitochondriais often called the powerhouse of cell. It is directly involved in energy production from food. Mitochondria are made of two membranes. The outer membrane covers the organelle and contains it like a skin. The inner membrane folds over many times and creates layered structures called cristae. each membrane is composed of phospholipid bilayers and proteins. Cristae are studded with small round bodies known as oxysomes The fluid contained in the mitochondria is called the matrix which contains a highly concentrated mixture of hundreds of enzymes and ribosomes. Plant produces energy from food via glycolysis process where glucose is broken down to carbon dioxide, water and releases energy in the form of ATP. Last two stages of glycolysis (Krebs cycle and electron transport) occur in mitochondria. The first two stages of glycolysis combinedly produce only 2 net ATP, while in mitochondria the series of biochemical reactions of last two stages releases 36 ATP, thus 38ATP is produced in glycolysis. These reactions take place within the oxysomes with the help of various enzymes. So it is clearly understood why mitochondria is so important in cellular respiration.

eq \o((,d) Figure X represents a chloroplast. It is a cell organelle and unique to plants and some algae.

An important feature of green plants is that they produce carbohydrates from carbon dioxide and water in presence of sunlight. In green plants, this process is called photosynthesis. In this process, light energy is transformed into chemical energy with the help of chloroplasts. Photosynthesis has two phases-

1. The light-dependent phase

2. The light-independent phase

In the light-dependent stage, sunlight is converted into chemical energy and ATP and NADPH2 are produced. In presence of light, an e- is discharged from a chlorophyll molecule and reaches the same or another chlorophyll molecule. In this process, ATP is produced. Again, NADPH2 is produced in an acyclic process. Photolysis of water occurs in the acyclic process, releasing oxygen.  In the light-independent stage,  CO2 is reduced by ATP and NADPH2 and glucose is formed. Two pathways have been identified which are associated with carbon dioxide reduction; they are Calvin cycle and Hatch-Slack cycle. This whole process occurs within chloroplasts where chrolophyl plays an active role. 

Answer to the question no. 2

eq \o((,a) An energy pyramid is a graphical model of energy flow in a community or ecosystem. The different levels represent different groups of organisms that might compose a food chain.

eq \o((,b) A food chain is a linear network of links in a food web starting from producer organisms and ending at apex predator species. In different ecosystems, food chains may be different.

The food chain, where organisms of the primary level are of the smallest size and consumers of higher level feed on the organisms of lower level, is called predator food chain.

In most cases, parasitic organisms derive their food from the host which is much larger in size than they are. In some cases, some other smaller parasites are dependent on all the parasites for their food. In this type of food chain, primary producers may not be always at the beginning level. The chain

remains incomplete.

eq \o((,c) Thefigure in the stem is an ovule.
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Figure: An ovule of a plant

eq \o((,d) A sporophyte is the diploid multicellular stage in the life cycle of a plant or alga. It develops from the zygote produced when a haploid egg cell is fertilised by a haploid sperm and each sporophyte cell, therefore, has a double set of chromosomes, one set from each parent. The fusion of male and female gametes produces a diploid zygote which develops into a new sporophyte.

Two cells are produced after first division of zygote.

At the same time, flourishing of theendosperm is also ignited. A zygote divides transversely. The cell towards the micropyle is called the basal cell and the cell towards the centre of the embryo sac is called the apical cell. The division of these two cells continues side by side. Gradually, the apical cell turns into anembryo. The suspensor also gets developed concurrently. Cotyledon, radicle and plumule are developed one after another and the secondary nuclei start to make the endosperm. The cells in an endosperm are triploid that means they possess three sets of chromosome (3n). At maturity, the ovule with the endosperm and embryo turns into a seed. As the seed germinates, a complete sporophyte is developed.

Answer to the question no.3

eq \o((,a) Planktons are the small and microscopic organisms drifting or floating in the sea or fresh water. Planktons are of two types- 

1. 
Phytoplanktons- These are green plants or algae, capable of photosynthesis and are the producers of an ecosystem.

2. 
Zooplanktons – It is the common name given to many small species of animals found in fresh and marine waters throughout the world. They feed on phytoplanktons and are the primary level consumers in an ecosystem.

eq \o((,b) The biological relationship between two organisms where they are both benefited and no harm is caused by each other- is called mutualism. Both of the organisms help each other survive in the environment. A perfect example of mutualism is lichen. Here, algae produce food via photosynthesis and supplies to fungi, whereas fungi provide shelter, mineral nutrition and trapped moisture from theair to algae.

eq \o((,c) In the figure, it is shown that water and minerals are uptaken by plant roots from thesoil, and is transported to the rest of the plant parts (i.e. bud, leaf, stem).

Plants absorb water from the soil via osmosis with the aid of root hairs. Plants also absorb mineral nutrients from the soil along with water. Mineral salts dissolved in the water of cell sap. Then the cell sap ascends upwards slowly with the influence of different factors. Concurrently, the lateral translocation of cell sap also occurs. Translocation of cell sap is categorized into two steps: 1) the arrival

of soil water and mineral salts from root hair to the vascular tissue of the root and 2) translocation from avascular bundle of root to leaves. At the first stage, osmosis, diffusion and suction from transpiration etc. play their important role in the absorption of water and mineral salts. Then, water and mineral substances reach the vascular bundle of the root, then through the vascular bundle of the stem - they reach the mesophyll tissue of leaves. Transportation of water and minerals to the leaves and other plant parts is done by phloem and xylem tissues.

So based on the directions and name of labelled parts indicated in the figure, it is proven then the above process happens inside plant body.

eq \o((,d) Plants by their roots, generally, absorb capillary water from the soil. The diffusion pressure deficit in a cell of a leaf is developed because of transpiration, and then water from the adjacent cell moves towards the cell. In the same way diffusion pressure deficit is developed in the second cell and water is moved to it form the adjacent cell. This way a continuous diffusion pressure deficit is extended up to root hair and a suction force is developed. Because of this suction force, capillary water continues to enter the cell root hair through the process of osmosis and diffusion. In this way, water taken up into the root hairs moves through the cortex tissue. This way of movement of water is called cell-to-cell osmosis. Then water moves from the cortex tissue to the endodermis, the pericycle, and finally into the vascular bundles. Once water entered into the vascular bundles, it continues to be taken up and flowed laterally through xylem tissue. The water flowing through different branches and branchlets of theplant, ultimately, reaches the leaves and this is accomplished by the active involvement of the two processes named osmosis and transpiration.

Answer to the question no.4

eq \o((,a) Osmosis a process by which molecules of a solvent tend to pass through a semipermeable membrane from a less concentrated solution into a more concentrated one.

eq \o((,b) Photoperiodism is the physiological reaction of organisms to the length of day or night. In some plants, the duration of exposure to light or dark is crucial as theformation of flower in those plants are affected by them.

Phototropism is the orientation of a plant or other organism in response to light, either towards the source of light (positive phototropism) or away from it (negative phototropism). For examples, plant shoots grow towards the light source, while the roots tend to stay away from the light.

eq \o((,c) From the elements given in the stem, the following food web is proposed-
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eq \o((,d) It is essential to conserve the environment to maintain the habitable condition for the organisms living on Earth. There isan innumerable number of organisms on earth and for their survival, there are different substances such as soil, water and air etc. All these natural components are being damaged to meet the different types of humandemands such as food, clothes, dwelling place, and health care for the excessive population of the present world. In our environment, not a single organism is unwanted. In the realm of nature, all the organisms and the inanimatesubstances are bonded with each other. The biodiversity is formed with millions of species

of plants, worms and insects, birds, animals and humans etc. and the existence and well being of human race are based on it. Biodiversity will be sustained if the environment is conserved. The green plants produce energy and food, toads clean up the environment by feeding on pests, poisonous snakes are eaten by monitor lizards and peacocks. All of the elements mentioned in the stem are intertwined and mandatory for each other. Extinction of one single organism in the web might destroy the overall balance, which is already happening in the Sundarbans, where the number of tigers has become as low as 400, and the number of deeris increased alarmingly. Destruction of forests and habitats of living organisms for men’s own selfish motives are creating hazards in the environment, enhanced greenhouse effect is seen, the seasons are not balanced anymore, sea level is rising, consequently, vast coastal areas are being inundated. If the environment is well conserved, it will be possible to be safe from all the catastrophes. This is why from now on all the best measures should be taken to conserve the environment because it is a must.

Answer to the question no.5

eq \o((,a) Epilepsy is a common condition that affects the brain and causes frequent seizures or convulsions.It is also known as the fainting disease.

eq \o((,b) BMR stands for basic metabolic rate. In case of male, the formula for calculating BMR is as follows-

BMR (male) = 66+(13.7 × weight in Kg) + (5 × height in cm) – (6.8 × age in year).

eq \o((,c) The gases shown in the stem are oxygen and carbon dioxide. Oxygen is used for conducting cellular metabolic reactions, and as a by-product carbon dioxide is formed.

The gas exchange process is performed by the lungs and respiratory system. Air, a mix of oxygen and other gases, is inhaled. In the throat, the trachea, or windpipe, filters the air. The trachea branches into two bronchi, tubes that lead to the lungs.With the help of nerve stimulation, the intercostal muscles (muscles between the ribs) and diaphragm contract. So the diaphragm goes downwards and thoracic cavity expands. The volume of the thoracic cavity increases and the air pressure decreases. So the pressure within the thoracic cavity becomes less than the outer atmospheric pressure, forcing the lung to expand and draw air through nose and trachea. This is inhaling. After contraction, the muscles relax allowing the diaphragm and thorax to return to its normal position. So the air pressure increases, the lung shrinks back forcing carbon dioxide-enrichedair to be expelled out. This is exhaling. 

The diaphragm is a dome-shaped muscle below the lungs that controls breathing. The diaphragm flattens out and pulls forward, drawing air into the lungs for inhalation. During exhalation, the diaphragm expands to force air out of the lungs.

eq \o((,d) The exchange of oxygen and carbon dioxide occurs between air and blood vessels of the lung. Gaseous exchange occurs in two steps-  absorption of oxygen and expelling of carbon dioxide.

Absorption of Oxygen: Lung alveoli has small blood capillaries where oxygen enters via diffusion process. In blood,oxygencannot be in free state, rather it combines withthe haemoglobin of the red blood cells and forms a temporary comopund named oxyhaemoglobin. Production of these compounds depends on the concentration of oxygen in plasma.

Oxyhaemoglobin begins to release oxygen and oxygen diffuses from the plasma to lymph during blood circulation. It happens when oxygen concentration in lymph is low.

Haemoglobin + oxygen →oxy haemoglobin

Oxy haemoglobin→ free oxygen + haemoglobin

At last from lymph, oxygen reaches to the cells penetrating the cell membrane.

Carbon dioxide transport: Carbon dioxide is produced in cellular respiration where food is oxidized to give off energy.Carbon dioxide at first diffuses through the cell membrane into the lymph and then from the lymph enters the plasma by diffusing through blood capillaries. Generally, carbon dioxide is transported in the form of carbonic acid, bicarbonate, and carbaminohaemoglobin. Carbon dioxide is mainly transported to the lung in the form of bicarbonate. Inlungs, carbon dioxide is passed to the alveoli and forced out of the body via exhale process.

Answer to the question no.6

eq \o((,a) Osmoregulation is the process by which the body regulates the osmotic pressure in any organisms. Osmoregulation is used to keep the bodily fluid from being too diluted or too concentrated. In humans, kidney is involved in osmoregulation.

eq \o((,b) Islets of Langerhans are a part of human pancreas. The group of cell in islets of Langerhans secretes two distincthormones which regulate carbohydrate metabolism.

Insulin- lowers the amount of blood glucose

Glucagon- increases the amount of blood glucose

eq \o((,c) Type A organ is the heart in the human blood circulation system. It pumps blood and thus blood is circulated to different parts of the body.

The heart is a vital organ. This organ functions very effectively and keeps the O2 and CO2 rich blood separated. From the superior and inferiorvenacava, CO2 rich blood enters into the relaxed right atrium (atrial diastole). Later,  the muscles of right atrium contracts (atrial systole) and CO2 rich blood enters right ventricle through thetricuspid valve. Then right ventricle contracts (ventricular systole) and blood passes through the pulmonary artery and reaches the lungs. In lungs, the blood is purified and replenished with O2. Oxygenated blood enters pulmonary vein and enters the relaxed left atrium through pulmonary vein. Contraction of the left atrium pushes the blood flow towards left ventricle through bicuspid valve. Due to the barrier between pairs of right and left atrium-ventricle, CO2 and O2 rich blood never get mixed up.During ventricular diastole, O2 rich blood from the left ventricle circulates throughout the body using aorta as a medium.All of the valves are one directional, this is why blood cannot go back to the chamber from which it has been passed onto the next. And so the direction of blood flow is maintained.
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Figure: Cross section of human heart

eq \o((,d) Type B of the stem is indicated as the brain. Brain’s largest part is the cerebrum.

Cerebrum consists of two incompletely divided lobes, the right and the left lobes. They are separated by deep furrows, called cerebral hemisphere. The right hemisphere controls the left side of the body and the left hemisphere controls the right side of the body. This part of the brain is provided with much folded and wrinkled surface. The left lobe of thecerebrum is comparatively well developed. The cerebrum is called forebrain. It is covered by a membrane, called meninges. The exterior surface of the cerebrum is named as cortex which is composed of numerous neurons and is grey in colour. The other name of the cortex is grey matter which keeps internal connection with the spinal cord. Inner layer of cerebrum contains nerve fibres, these are white in colour. That is why it is called white matter. White matter carries nerve impulses to the upper and lower part of the spinal cord.

The cerebrum is the organ which receives nerve impulse and sends aresponse (nerve impulse) to the various organs of the body. Conscious activities, e.g. speech, vision, hearing, intelligence, memory, thinking, determination and activities of voluntary muscles are controlled by cerebrum and there is asensorycentre for every kind of activity. Cerebrum also helps to take the decision and respondto stimulation.

Answer to the question no.7

eq \o((,a) Thalassemia is an inherited blood disorder characterized by abnormal haemoglobin production.  Hemoglobin is the protein molecule in red blood cells that carries oxygen. The disorder results in excessive destruction of red blood cells.

eq \o((,b) DNA testing is the scientific analysis and application of DNA- collected and extracted from some biological samples. DNA testing is done to identify a criminal, treating a genetic disorder, paternity testing etc. DNA of an individual is unique to him and matches 50% with his father and 50% with themother. In acriminal investigation, DNA testing is done to exclude the suspects and identifying the real culprit. DNA testing gives very accurate results as

eq \o((,c) Figure epresents a human tooth.

The tooth typically consists of three parts. As:−

(1) Crown: The part above the gum.

(2) Root: The inner part below the gum.

(3) Neck: The part between crown and root.

Each tooth is  composed of the following components–

(a) Dentine: The main part of the tooth consists

of hard bony tissue.

(b) Enamel: The crown is covered with enamel.

Enamel is the hardest component of a tooth composed of calcium phosphate, calcium carbonate, and fluoride.
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Figure: A tooth and its parts

(c) Pulp: Dentine surrounds a pulp cavity with blood vessels (artery and vein), soft cells and nerves running through it. The blood supply nourishes dentine with food molecules and oxygen.

(d) Cement: The root of the tooth is covered with a thin covering, the cement. Tooth remains attached with the gums by means of this cement.

eq \o((,d) The figure of the stem represents thehuman digestive system. The A labelled part is the liver and B labelled part is the pancreas.

Liver: Liver is situated just below the diaphragm on the right side of the stomach. Different types of biochemical reactions take place in the liver. It produces bile which has mainly, water, bile-salt, cholesterol, mineral salts etc. in it. Liver does the followings in food digestion-

1. Bile, secreted from liver creates an alkaline environment for food to be digested well.

2. It also emulsifies fat molecules so that lipase enzyme can work better.

3. Excess amount of glucose is converted to larger carbohydrate named glycogen and is stored in liver.

4. Excess amount of amino acids are also stored in liver.

Pancreas:Pancreas is an important mixed gland located at the back of the stomach. The pancreas secretes digestive juice and some regulatory hormones.These hormones help balance the amount of glucose in the body. Pancreatic juice contains trypsin, lipase and amylase enzymes. These enzymes break down proteins, fats and carbohydrates-respectively.

Thus part A and B helps in digestion.

Answer to the question no.8

eq \o((,a) Hormone is a chemical substance produced in the body that controls and regulates the activity of certain cells, organs or physiological phenomena. Hormones are secreted from glands and is transported via bloodstream.

eq \o((,b) A genetic disorder is a disease that is caused by an abnormality in an individual's DNA. Genetic disorders can be inherited from parents or maybe acquired. Often, genetic disorders are not curable or preventable. For example- thalassemia is a blood disease which is caused in babies due to the defective globin genes acquired from both of the parents.

eq \o((,c) Mr. Noman had hypertension and later he had a stroke.

Hypertension is called the silent killing disease. As the age increases, the risk of hypertension increases many times. The causes of hypertension include- family history of hypertension and/or diabetes or cholesterol, excessive stress, smoking habit, increased BMI, intake of excessive salt, fatty diet etc.

Hypertension is not curable, but it can be prevented or controlled by taking medicine regularly, maintaining adiet, doing physical activities, giving up smoking or other bad habits and most importantly giving up the habit of eating foods containing cholesterol. 

Colloquial name of brain haemorrhage is called stroke. It is a deadly and fatal disease. Generally,long-term hypertension might cause stroke, leading to haemorrhage. Frequently agitation or excitement, over

stress, workload might initiate the onset of stroke.

Medications or surgeries (in the worst case of stroke) are suggested after someone encounters a stroke. The preventive measures could be avoiding smoking, keeping hypertension under control, taking medicine regularly and not to be stressed so much.

eq \o((,d) Mr Zaman is suffering from kidney failure.

The kidney is a very important organ because it excretes wastes and also takes part in some regulatory systems like controlling blood pressure and water balance regulations. Diseases like nephritis, diabetes, hypertension etc. can cause kidney failure. Complex nephritis, excessive blood loss, diarrhoea etc may cause sudden kidney failure. 

The treatments include two major procedures including medications as well. These are-

1. Dialysis- Doctors recommend kidney dialysis for partial kidney failure. It is the artificial procedure of mimicking kidney functions. With the help of dialysis machine, waste products and excess fluid from the blood is removed. This process is expensive because it is a long-term treatment.

2. Kidney transplant- A kidney transplant is the transfer of a healthy kidney from one person into the body of a person. The donor’s kidney should be compatible with the patient’s kidney and so various tests are done before kidney transplantation. 

So these are the treatments for kidney failure. The best way to prevent is to take healthy diets with adequate water and giving up the habits of smoking and drinking.

As Mr Zaman is in critical condition, he will be needing a healthy kidney. In the meantime he will need kidney dialysis until a kidney donor is found.

38. Rangpur Cadet College, Rangpur
Biology (Creative)

Answer to the question no.1

eq \o((,a) Virus free plantlets can be produced using meristem tissue culture technology. Meristems are agroup of cells that are capable of dividing continuously. Nowadays potato plants are being produced from potato tuber in this way.

eq \o((,b) Artificial medium for tissue culture needs to besterilized as an aseptic and contamination free environment is required to grow the plants. The medium is taken in a conical flask or glass tube and the opening is sealed with a cotton plug. Then, it is placed inside an autoclave machine for at least 20 minutes at 121°C temperature and 15-lb/sq-inch pressure.

eq \o((,c) Dr M. K. Chakraborty has developed a new variety of bacteria using genetic engineering technology.

The steps of this particular technique is mentioned below-

1. 
At first, the gene(s) that can degrade oil and hydrocarbon is identified, characterized and extracted in the laboratory.

2. 
The target bacterium in which the gene is going to be transferred is selected.
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Figure: Insertion of targeted gene into the bacterium

3. The target gene(s) and a vector plasmid are cut with the same restriction enzyme.

4. 
Then the genes(s) are ligated to the plasmid with the help of ligase enzyme. At this stage, the plasmid is called recombinant plasmid.

5. 
The plasmid is then inserted to the target bacterium via transformation process.

6. 
The expression profile of the targeted gene(s) is evaluated to see how efficiently the bacterium is degrading oil and hydrocarbon. This new variety of bacteria can also be called a genetically modified organism (GMO).

eq \o((,d) Genetic engineering is always better than the traditional process. The following comparisons can be presented to favour the statement-

1. Genetic engineering is a part of modern biotechnology. This technique is very precise and accurate. 

2. 
Traditional ways of reproduction allow breeding between two organisms of the same or similar species. The opportunities are narrowed down in the traditional process. But genetic engineering creates opportunities to transfer genes from any source organism. 

3. 
To get an organism with desired characteristics via traditional process is much time consuming rather than genetic engineering.

4. 
Unwanted genes might be transferred with the desired gene and the transfer of the desired gene also remains uncertain in traditional breeding.

5. 
Traditional reproduction is not controlled by any rules and methods of bio-safety, but in case of genetic engineering, it is controlled by internationally accredited rules and methods of bio-safety. 

6. 
Testing for toxicity is not done in traditional reproduction but test for toxicity is done in genetic engineering.

It is easy to manipulate an organism’s characteristics via genetic engineering, which gives us the advantage over conventional breeding methods.

Answer to the question no. 2

eq \o((,a) Endodermis is present in between cortex and pericycle in roots of plants.

eq \o((,b) Passive absorption is the process in which water and minerals are absorbed by plants through the root hairs. The significance of this absorption is that no metabolic energy is required. Imbibition and osmosis are involved in this process.

eq \o((,c) In the stem- X, Y and Z represent a stomata, a vessel and a tracheid/xylem fibre, respectively.

Stomata are similar to a pore found in the epidermis of leaves,stem, and other organs that are used to control gas exchange. In addition, stomata allow water vapour to leave from plant body. This process is known as transpiration. The vessel and tracheid/xylem fibre are not directly associated with stomata, but they play some role in transpiration. Water and minerals are taken up by root hair cells of theplant and are transported to the other parts of theplant via two complex transport tissues, one of which is named as xylem tissue. Tracheid/xylem fibre and vessel are modified cells of xylem tissue. Vessels are long hollow tubes, which allow the ascending of water in the form of cell sap through its channel. Water reaches leaves and transpires through stomata. Without stomata, transpiration would not be possible hence water might get trapped inside plant body; and without xylem fibre/tracheid and vessels, water can never reach leaves. Thus, X, Y and Z are interconnected.

eq \o((,d) The activity, which takes place by X, is known as transpiration.

Transpiration is the process in which plants get rid of theexcess amount of water in the form of vapour. Through this system, a pressure is created within the water carrying xylem vessels of the plant, and this force helps transport nutrition and water to the leaves from the root hairs of plant and later the process of preparing food is initiated. If transpiration is stopped, then the plant cannot make food and food cannot be transported to other plant parts as there will be no water pressure inside the plant’s body. Moreover, transpiration keeps the plant’s temperature balanced. But excessive transpiration may lead to dehydration and nutrition depletion in plants. So it can be said that transpiration has both positive and negative effects on the plant. Transpiration is also called the necessary evil based on its pros and cons.

Answer to the question no.3

eq \o((,a) A food chain is a linear network of links in a food web starting from producer organisms and ending at apex predator species. The food chain, where organisms of the primary level are of the smallest size and consumers of higher level feed on the organisms of the lower level, is called predator food chain.

eq \o((,b) A long food chain involves the active participation of a wide range of organisms. The producers in an ecosystem produce food from which the other organisms also get energy. At every trophic level, almost 80-90% energy is reduced. The more level there will be, the less amount of energy will reach to the consecutive predators.

eq \o((,c) According to the statements of the stem, it is understood that X is the producer, Z is a secondary consumer, and K is decomposer.

Producer X prepares food via photosynthesis in the presence of sunlight. It is converting the light energy into chemical energy. Zooplanktons feed on producers and so they are aprimary level consumer. Z is a secondary level of consumer feeding on zooplankton. Big fishes are the tertiary level consumer and a hawk is a top-level predator. Each food level is called a trophic level. The amount of energy is much higher at the level of producers than that of the next tropic levels. Thus, at each trophic level energy is being passed on but at the same time is being reduced significantly. So a hawk will not get the same amount of energy that a zooplankton or a big fish gets. This flow of energy is sometimes represented as energy pyramid. 

eq \o((,d) According to the description of the stem, K is a decomposer.

All of the organisms in an ecosystem are dependent on each other for food and other things, but none of them is immortal. At one point, organisms die. When they die, fungi and some bacteria work on the dead bodies and degrade them by a series of enzymatic reactions. In this way, organic molecules are released in the water reservoir. These molecules are further degraded in soil and later taken up by the plant. These molecules work as nutrients for plant and algal growth. In this way, the energy cycle is initiated once again as soon as the plants start photosynthesis. So the water reservoir is itself a self-supporting ecological unit because there are plants as producers, several consumer level and decomposers to replenish the water with organic molecules once again.

Answer to the question no.4

eq \o((,a) Carbon assimilation pathway in C4 plants is known as Hatch-Slack pathway. Here, the first stable compound in CO2 reduction is a 4-carbon organic molecule, whereas in all other plants the first stable compound is a 3carbon molecule. 

eq \o((,b) Young cells of plants contain more amount of protoplasm than old or aged cells. Therefore, young cells are more capable of conducting respiration at a higher efficiency, whereas old cells are worn out and start losing enzymatic activity, which slows down the respiration process.

eq \o((,c) Figure O represents an androecium of plant, which is plant’s male reproductive organ. A complete part of androecium is named as thestamen. A stamen contains anther at the top and anther is held up by a filament.

Based on the orientation and structure of the filaments, androeciumis divided into 5 categories, they are-

1. Monadelphous- Stamens are grouped together around the style of thegynoecium. Example- Chinese hibiscus

2. 
Diadelphous- Filaments are attached in two groups

3. 
Polyadelphous– Filaments are attached in more than two groups. Example-cotton tree

4. 
Syngenesions –When stamens are fused together

5. Epipetalous- stamens are inserted in the petals(corolla).
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Figure: Different types of stamen: from the left- Monodelphous, Diadelphous, Polyadelphous, Syngenesions and Epipetalous

eq \o((,d) The figure Z represents a female ovule.

A sporophyte is the diploid multicultural stage in the life cycle of a plant or alga. It develops from the zygote produced when a haploid egg cell is fertilised by a haploid sperm and each sporophyte cell, therefore, has a double set of chromosomes, one set from each parent. The fusion of male and female gametes produces a diploid zygote which develops into a new sporophyte.

The gynoecium is composed of one carpel consisting of an ovary, a stigma, and a style. In ovule, an egg cell is formed in an egg apparatus, which is also collectively called an embryo sac. Embryo sac contains egg cell, synergid cell and antipodal cell. Through pollination, mature pollen lands on the stigma of a carpel. Then pollen tube grows penetrating the style and becomes little flatulent absorbing some liquid. Once the tips of the extended pollen tube entering into the embryo sac eject two male gametes in the embryo sac. One of them meeting with the egg causes the emergence of a zygote. Another male gamete mixing with the secondary nuclei develops triploid endosperm cells. After fertilization, the ovule becomes seeds, ovary becomes fruit. A zygote divides transversely. The cell towards the micropyle is called the basal cell and the cell towards the centre of the embryo sac is called the apical cell. The division of these two cells continues side by side. Gradually, the apical cell turns into anembryo. The suspensor also gets developed concurrently. Cotyledon, radicle, and plumule are developed one after another and the secondary nuclei start to make the endosperm (3n). Thus a new sporophyte is formed again.

Answer to the question no.5

eq \o((,a) The placenta is a temporary organ that develops in the uterus during pregnancy after 12 weeks of fertilization. This structure provides oxygen and nutrients to the growing baby and removes waste products from the baby's blood.

eq \o((,b) AIDS stands for Acquired Immunodeficiency Disease. Human Immunodeficiency Virus (HIV) causes it. It is a non curable deadly disease which is spread through body fluids. A host loses all its immunity when attacked by HIV, thus multiple complications are associated with AIDS.

eq \o((,c) The process P is known as fertilization.

Fertilization is the union of a nucleus of paternal origin, with an egg nucleus of maternal origin, to form the primary nucleus of an embryo. In all organisms, the essence of fertilization is, in fact, the fusion of the hereditary material of two different sex cells, or gametes, each of which carries half the number of chromosomes typical of the species.

The significance of fertilization:

1) 
Fertilization ensures diploid of the organism by fusion of haploid male and female gametes.

2) 
Fertilization provides new genetic constitution to the zygote. 

3) 
Fertilization process increases the metabolic activities of the egg. 

4) 
Fertilization initiates embryogenesis.

5) 
A species is saved from being extinct due to fertilization.

eq \o((,d) Q in the stem is represented as a zygote.

A zygote is a eukaryotic cell formed by a fertilization event between two haploid gametes- male and female.

In case of animals, afusion of sperm (male gamete) and egg (female gamete) results into a zygote. After fertilization, the egg gradually passes along the oviduct to the uterus and cell division starts happening (cleavage stage). At the last stage of cleavage, a mass of cells of the growing embryo is formed into ablastocyst. For the development of next stage of blastocyst, the embryo has to be implemented in the inner wall of the uterus. This process is called implantation or conception. Inuterus, the embryo grows and turns into a human fetus.

In case of plants, pollen grain’s nucleus undergoes meiotic cell division and gives rise to two nuclei. One of them fuses with the egg in ovule and produces azygote. The zygote divides transversely ad gives rise to two cells- basal cell and apical cell. The division of these two cells continues side by side. Gradually, the apical cell turns into anembryo. The suspensor also gets developed concurrently. Cotyledon, radicle, and plumule are developed one after another and the secondary nuclei start to make the endosperm. The cells in an endosperm are triploid that means they possess three sets of chromosome (3n). At maturity, the ovule with the endosperm and embryo turns into a seed. As the seed germinates, a complete sporophyte is developed.

Answer to the question no. 6

eq \o((,a) Hormone is a chemical substance produced in the body that controls and regulates the activity of certain cells, organs or physiological phenomena. Hormones are secreted from glands and is transported via thebloodstream.
eq \o((,b) Parkinson's disease (PD) is a neurodegenerative disorder that affects predominately dopamine-producing neurons. Nerve cells produce a substance called dopamine. It helps in muscular movement.As this disease causes depletion in dopamine, so nerve cells become unable to send stimulation to the muscles and the muscle loses its effectiveness. 

Parkinson disease cause jerking of hands and legs, the patient becomes unable to walk and move. Generally, the disease starts after the age of 50 years. In exceptional cases, young people may suffer too due to heredity. 

eq \o((,c) Having the habits of consuming tobacco and taking drugs have serious fatal consequences. Use of tobacco increases nicotine level in blood. At first, nicotine stimulates nerve cells and afterwards, it creates the demand of nicotine in the body. To meet this demand peoples become addicted to tobacco. As a result, the effectiveness of nerve cells is destroyed due to excessive nicotine intake. Hands, legs and head trembles involuntarily. So it causes various problems such as – inability to draw a straight line, unable to write etc. Drug addiction creates bad effect and influence on thenervoussystem. Due to addiction, a person is defeated to his willpower and is compelled to take addicting substances. His thinking capability gradually destroys only because of addiction. Addicted person losses his attention to his work and fail to lead a normal life. The excess addition makes him unconscious or senseless and falls here and there. Nowadays there are treatment and rehabilitation centres for drug-addicted people. It needs co-operation and sympathy of family members towards the addicted person.

eq \o((,d) The brain is an important part of the nervous system.

Central nervous system consists of thebrain and spinal cord. Brain is protected in the skull.

The swollen part of the nervous system, which is at the top of the spinal cord and remains in the skull, is called the brain. The brain is divided into three parts- a) Forebrain b) Midbrain and c) hindbrain.

a) Forebrain or prosencephalon: The largest part of the brain is cerebrum which consists of two incompletely divided lobes, the right and the left lobes. Deep furrows named cerebral hemisphere separate them. This part of thebrain is provided withmuch folded and wrinkled surface. The leftlobe of thecerebrum is comparatively well developed. The cerebrumis called forebrain. A membrane, called maninges, covers it. The exterior surface of the cerebrum is named as cortex (grey matter) which is composed of numerous neurons and is gray in colour. Inner layer of cerebrum contains nerve fibres, which are white in colour. This is why it is called white matter. White matter carries nerve impulses to the upper and lower part of the spinal cord.Sensory centre regulatesconscious activities, e.g. speech, vision, hearing, intelligence, memory, thinking and voluntary muscular actions.

b) Midbrain or Mesencephalon: The upper part of the hindbrain is midbrain or mesencephalon. It is a bridge between forebrain and hindbrain. There is a cylindrical part that is located at the back part of midbrain is pons. It forms a connection cerebellum and medulla oblongata. Its functions are to co-ordinate the activities of various muscles and balance.

c) Hindbrain or Rhombencephalon: It consists of cerebellum, pons, and medulla oblongata. Cerebellum is located at the back part of pons. It is divided into right and left lobes. Its exterior part is composed of grey matter and the inner part with white matter. Cerebellum controls the muscle stretch, co-ordinates in movement, balance and controls the voluntary activities. The pons is a bridge of white fibres, which is located in between the medulla oblongata and midbrain. The medulla oblongata is the most posterior part of the brain. Its front part is connected with pens and spinal cord behind. There are 12 pairs of cranial nerves, extend from the cerebrum and medulla oblongata and within which pairs of nerves originate from medulla oblongata. These nerves control the functions of heart, lung, pharynx, swallowing of food etc. 12 pairs of cranial nerves originate from the brain and spread in different regions.

Answer to the question no.7

eq \o((,a) Intercalated discs are microscopic identifying features of cardiac muscle. Intercalated discs link the cells together and define their borders. 

eq \o((,b) An ideal food pyramid is a triangular diagram representing the optimal number of servings to be eaten each day from each of the basic food groups.

This diagram shows carbohydrates at the base and fat and oils at the apex. This arrangement is based on the amount of food required to be eaten daily considering each type of food group as an individual.

eq \o((,c) In the stem, X represents prokaryotic bacteria while Y represents eukaryotic amoeba. Differences between them are listed below-

	
	Bacteria
	Amoeba 

	1.
	Prokaryotic
	Eukaryotic 

	2.
	Contains no nucleus
	Contains well-developed nucleus

	3
	Contains nucleoid material but no chromosome
	Contains chromosomes in nucleus

	4.
	Membrane bound organelles are absent i.e. mitochondria etc.
	4. Membrane bound organelles are present

	5.
	Has cell wall
	Has no cell wall

	6.
	Moves by means of flagella 
	Moves by means of pseudopods

	7.
	Smaller in size
	Larger in size


eq \o((,d) X represents prokaryotic bacteria, Y represents eukaryotic amoeba and Z represents a tiger.

It is clear that tiger is definitely the superior most organism among them. Tiger is a multicellular organism; more precisely, it is an animal. Animals are higher eukaryotic organisms. Their cells are enriched, their physiological system is complex, and some of them can think for themselves. In their natural habitats, tiger is considered a predator. It can hunt and prey. On the contrary, amoeba and bacteria both are unicellular organisms. Their physiological process is much simplified. Bacteria feed on organic molecules while amoeba feeds on some algae and even bacteria. There is no muscle or compartment system in these two organisms. They only need some solid surface to attach to or sometimes even float in the water, while tigers require a complete environment with shelter and food. So it can be stated without any dispute that tiger is a much higher organism and amoeba and bacteria.

Answer to the question no.8

eq \o((,a) A tendon is a tough band of fibrous connective tissue that usually connects muscle to bone and is capable of withstanding tension.

eq \o((,b) Doctors recommend kidney dialysis for partial kidney failure.It is the artificial procedure of mimicking kidney functions. With the help of dialysis machine, waste products and excess fluid from the blood is removed. This process is expensive because it is a long-term treatment. 
eq \o((,c) Pneumonia is a dangerous disease of the lungs. Pneumonia is an inflammatory condition of the lung, caused mainly due to Pneumococcus bacteria infection. Excessive cold followed by bronchitis may lead to Pneumonia. It is alife-threatening disease in children and elderly people.An individual may not be able to get enough oxygen when his lungs are inflamed or damaged due to pneumonia. Low oxygen can cause damage to other body organs (kidneys, heart, and brain).

The symptoms include-

-Deposition of mucus-like liquid substances producing cough

-Coughing and breathing distress

-High fever and chest pain

-Severe respiratory distress; whizzing sound in the chest is heard 

Remedies are-

-Seeking timely advice from the doctor and following the given treatment  

-Feeding hot and liquid nutritious diet

-Drinking plenty of water

Preventive measuresare-

-To be careful enough so that the children elders are not affected by cold or bronchitis

-Living in houses with adequate air supply

-Keeping the patient in tolerabletemperature and dry environment 

eq \o((,d) In the stem, discussions have been made about lungs.

The lungs are the main organs of the respiratory system in humans and many other animals. The right and left lung isituated on either side of the heart within the thoracic cavity. It is spongy, soft, and light reddish in colour. The right lung is three-lobed and the left one is two-lobed. The enter surface of the lung. is covered by a double-layered membrane, which is named as pleura. Space between the two layers contains one type of fluid. The fluid saves lungs from friction as the lungs rub against the thorax during breathing. Lung contains numerous airsacs or alveolus, smelled bronchioles and blues. The air sacs are called the alveolus. The smaller bronchioles (alveolar ducts) terminates in crusts alveoli. So air can enter from the nasal passage to the alveoli directly. Each alveolus (singular of alveoli) wall iscomposed of a single layer of epithelial cells. The alveoli are surrounded by amesh of capillaries. When air enters the alveolus, it expands like a balloon and contracts automatically. The wall of the alveoli and blood capillaries are so thin that gaseous exchange occurs between them.

The main function of the lungs is the process of gas exchange. In respiration, oxygen from theincoming air enters the blood and is carried to the cells. Cellular metabolism produces carbon dioxide, which is carried in the lungs and exhaled in the environment via breathing.
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Figure: A cross-section of human lungs.
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Answer to the question no. 1
eq \o((,a) Zygote is the first cell produced after the union of male and female gametic cells. 
eq \o((,b) Lysosome is an organelle in the cytoplasm of eukaryotic cells containing degradative enzymes enclosed in a membrane. It protects cells from germ. The enzyme of lysosome kills the germ. These enzymes are protecte by a membrane so that the cell does not degraded. The cells adjacent to lysosome is degraded because the membrane of lysosome is destroyed due to oxygen deficiency.  

eq \o((,c) Fig-A is the figure of plastid. Chloroplast contains chlorophyll which is an essential component of photosynthesis. Photosynthesis is a biochemical reaction mentioned below– 
6CO2 + 12H2O eq \f(Light,chlorophyll)→ C6H12O6 + 6H2O + 6O2 

In case of sugarcane, light independent phase or dark phase of photosynthesis occurs. The process is described below —

There are several cycles for light independent phase– i.e. Calvin cycle, Hatches' Slack, CAM etc. In case of sugarcane, Hatch and Slack pathway occurr. It is also known as C4 cycle as sugarcane is a C4 plant. In this pathway no light is directly required, but the process can be carried out in the presence of light. In this phase, carbohydrates are produced by the reduction of CO2 with the help of ATP and NADPH + H+ produced in the light phase. The first stable substance formed in the pathway is 4–carbon oxaloacetic acid.
eq \o((,d) The process that occurred in Fig-A is photosynthesis, which is very important for the living world. This is analyzed below—

 Photosynthesis is the most important biochemical process in the world. Through the process, a bridge is developed between life and sunlight. No animal can produce its food by itself. The food that we eat such as rice, bread, fruits, vegetables, fish, meat etc. are directly or indirectly derived from green plants. So, all the form of animals are completely dependent on green plants for their food, and the green plants produce the food through the process of photo synthesis. So, it can be said that the food for all plants and animals on earth produced through the  physiological process of photosynthes. For maintaining the balance of different components in atmosphere, especially the ratio of CO2 and O2, photosynthesis is very important since this process maintains a crucial balance. For the normal growth and survival of plants and animals on the earth, these two gas should be present in the atmosphere within normal, limit. If the amount of the gases is different than normal atmospheric environment becomes hostile to the living world. As green plants absorb CO2 and release O2 through the process of  photosynthesis, the correct ratio of O2 and CO2 in the atmosphere is maintained. The progress human civilization makes is mostly dependent on photosynthesis directly or indirectly. Foods, clothes, industrial materials, medicine, fuel, coal, petrol, gas are produced from plants. So, if photosynthesis does not occur, human civilization would be ruined and living world would be extinct. This is why photosynthesis is the most important biochemical processes in the living world.   
Answer to the question no. 2
eq \o((,a) CAM is Crassulacean acid metabolism. 
eq \o((,b) Photolysis is defined as the chemical decomposition caused by light or other electromagnetic radiation. In light dependent phase of photosynthesis, oxygen, hydrogen and electrons are evolved through the hydrolysis of water with the help of sunlight and chlorophyll. The process is called the photolysis of water.  

eq \o((,c) The first step mentioned above is known as glycolysis. The neat energy production in glycolysis is given below– 

Substance produced : 

2 molecules of pyruvic acid 2 NADH + H+ 4 molecules ATP 

Used substance : 

2 molecules ATP 

We know, 

1 molecule NADH + H+ Or NADH2
= 3 molecules ATP

( Neat production = [{(2 ( 3) + 4} – 2] ATP


= {(6+4) – 2} ATP


= (10–2) ATP


= 8ATP
eq \o((,d) The above process is known as anaerobic respiration. If oxygen is added in above process it will convert into aerobic respiration which has a last stage named electron transport system. The electron transport system is given below–

In this process, NADH + H+, FADH2, produced in glycolysis and Kreb’s cycle are oxidised and consequently ATP, water, electrons and protons are produced. The energy is released at the time of passing of electrons containing high energy through the electron transport system. The energy is used in the formation of ATP. Electron transport system is constituted in the mitochondria. 
Answer to the question no. 3
eq \o((,a) GMO is genetically modified organism.
eq \o((,b) Biotechnology is the use of biological processes, organisms, or systems to manufacture products intended to improve the human life. In other words, Biotechnology is a technology that involves the use of living organisms. Biotechnology is mainly used in agriculture, food science and medicine. In biotechnology, living organisms are used to make useful chemicals and products or to perform an industrial task.   

eq \o((,c) Fig-B shows us one of the steps of tissue culture. The step is known as establishment of sterilized medium. The next steps are given below–

Transfer in root developing medium: If no root is developed in the plantlets by this time, then after attaining a definite height, shoots are cut and again placed in the root developing medium. 

Transfer to natural environment or to field level: After washing with water and putting them outside the room on the tubs, the plantlets are allowed to adapt with the external environment. When the grown up plantlets become fresh and strong, they are once planted in soil in natural environment. 

eq \o((,d) The role of disease free seedling production from the process tissue culture is analyzed below–

By utilizing tissue culture, now a days in the reproduction of plants and in field of developing new variety, much achievement has been obtained and new horizons have evolved with the vast hopes. From the plant part in a short period of time, innumerable plantlets can be produced with the same characters. Easily disease free and especially free from viruses, plantlets can be produced. Tissue culture technology is well accredited for the production and conservation of the species about to be extinct. Nowadays, it has become a regular practice to make some plants free from viral disease by culturing their meristems, such as potato, tubers. It has become possible to produce disease free plantlets and seed micro tuber of potato applying tissue culture.

Answer to the question no. 4
eq \o((,a) Purines are the two carbon nitrogen ring bases– adenine and guanine. 
eq \o((,b) The flowers which get pollinated with the aid of animals are called zoophilic flower. Zoophilic flowers are usually large in size. If they are small, they are arranged in the inflorescence. They have attractive colours. Fragments may be present or absent in them. Such as Kadam, Shimul and taro are zoophilic flowers.  

eq \o((,c) The solution of the problem given by Mr. Kabir is analyzed below–

According to Mendel's law, if the number of F1 tall pea plants are six hundred in number then the number in F2 generation = 600 ( eq \f(3,4) 


= 450

(
Ratio between F1 and F2

= 600 : 450


= 60 : 45


= 4 :3

eq \o((,d) Application of Mendel's law in plant breeding are given below–

The theory of Mendel is applied in breeding of plants and animals. The controlled sexual reproduction is done in plants and animals having desired characteristics. As a result, generation with various characteristics are produced. From this generation, desired characteristics are selected for breeding to get plants and animals having desired characteristics. At present, this theory is applied largely for the production of improved variety of crops. 
Answer to the question no. 5
eq \o((,a) Blood is the fluid that circulates through the heart, arteries, veins and capillaries of the circulatory system.  
eq \o((,b) The components of blood plasma are–

(i) Protein i.e. albumin, globulin 

(ii) Glucose 

(iii) Small droplets of fats

(iv) Mineral salts

(v) Vitamins

(vi) Hormones

(vii) Antibodies

(vii) Waste products i.e. CO2, urea 

Besides it contains small amount of NaCl, NaHCO3 and amino acid.

eq \o((,c) Blood is made of three types of corpuscles; as–

(i) Red blood corpuscles 

(ii) White blood corpuscles 

(iii) Platelets 

(i) Red blood corpuscles: Among the three blood cells red blood corpuscles or erythrocytes are huge in number and plays an important role for the transpiration of oxygen required for respiration. Red blood cell is formed in bone marrow. The average viability of a red blood cell is 120 days. The red blood cell is non-nucleated, appears mostly like a circle and biconcave disc. Hemoglobin of red blood cells transports Oxyhemoglobin and also carbon dioxide. 

(ii) White blood corpuscles: These are some kinds of white blood corpuscles or leucocytes in human blood. It is irregular in shape and fewer in number than red blood corpuscles. There are 5–10 thousand white blood corpuscles per cubic milliliter. White blood corpuscles are produced in red bone marrow and lymphatic glands. Its average viability is 20 days. It is colourless but contains a nucleus. White blood cell engulfs the germs by spreading pseudopodia. This process is named phagocytes. The dead white blood corpuscles turn into pus. White blood corpuscles acts as a guard, destroys the germ by the process of phagocytosis and produce antibody.

Platelets: Platelets or thromcytes are small in size, colourless  and spindle shaped. They remain in cluster. There are approximately 2.5 million platelets per cubic milliliter of blood. It helps in coagulation or blood clotting. It originates in the bone marrow. Its average viability is 5-10 days.
eq \o((,d) The fluid mentioned above in the picture is blood, comparison between A group blood and O group blood are given below—

(i) In blood group −A, A antigen is present, while in blood group–O, there is no antigen. 

(ii) In blood group-A, b antibody is present, while in blood group-O; a,b antibodies are present. 

(iii) Group-A can donate blood to A and AB blood group, while blood group −O can donate blood to all group. 

(iv) Group–O can receive blood from A and O group, while group-O can receive blood from only O group. 
Answer to the question no. 6
eq \o((,a) The aggregation of cells that are alike in origin and alike or different types and collectively perform a special function is called tissue. 
eq \o((,b) There are three types of connective tissues. They are— 

(i) Fibrous connective tissue. 

(ii) The skeletal connective tissue. 

(iii) Fluid connective tissue. 

eq \o((,c) The figure of the tissue mentioned above is cardiac muscle tissue. The structure of cardiac muscle is described below—

The special type of involuntary muscle that forms the heart of vertebrate animals is called cardiac muscle. 

The cells of this muscle tissue are tubuler, branched, and provided with transverse striations. Between the cells of this tissue, intercalated discs are present. The contraction and relaxation of this tissue is not dependent on the will of the animal. That is the structure of heart muscle is like that of voluntary muscle and the function is like that of involuntary muscle. 
eq \o((,d) Comparison between cardiac muscles and skeletal muscles are given below—

	Cardiac muscles 
	
	Skeletal muscles

	Involuntary
	(1)
	Involuntary.

	Nerve supply from brain and automatic nerve supply
	(2)
	Nerve Supply from central nervous system

	Walls of heart
	(3)
	Attached to bone via tendon 

	Branched
	(4)
	Un-branched

	Intercalated discs are present
	(5)
	Intercalated disc are absent


Answer to the question no. 7
eq \o((,a) Reproduction is the biological process by which new individual organisms are produced from their parents. 
eq \o((,b) Zygote is the first cell produced after the union of male and female gametic cells. Zygote undergoes repeated mitotic division to organize a body of an organism. 

eq \o((,c) Figure-A is the figure of embryo. Development of an embryo is given below—

The fertilized egg gradually passes along the oviduct to the uterus. Immediately after fertilization, cell division begins in the zygote. The cell division is called cleavage. At the last stage of cleavage, the growing embryo arrives in the uterus. At this stage, this mass of cells of the growing embryo is called blasocyst. The changes that happen in the uterus is very important for the development of embryo. 
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Fig. : Embryonic Growth and development




For the development of the next stage of blastocyst, the embryo has to be embeded with inner wall of the uterus. So, the blastocyst becomes embedded in the uterine. This process is called implantation or conception. Embedded with uterus the embryo grows and turn into a human body. The embryo or fetus develops in the uterus for 38-40 weeks. 
eq \o((,d) Fig-A is a figure of embryo and figure-B is the stem of a plant. 

Difference between human reproduction and plant reproduction are given below—

	Human reproduction
	
	Plant reproduction

	Male gamete is sperm
	(1)
	Female gamete is pollen

	Female gamete is egg produced in ovary
	(2)
	Female gamete is egg produced in ovule 

	Human reproduce only sexually
	(3)
	Plants can reproduce sexually or asexually 

	Human sex does not always produce offspring.
	(4)
	Plant can produce many offspring 


Answer to the question no. 8
eq \o((,a) Neuron is defined as the basic functional unit of the nervous system.
eq \o((,b) Peripheral nervous system is the nervous system that is outside the central nervous system end comprises the cranial nerve's excepting the optic nerve, the spinal nerves, and the autonomic nervous system.

eq \o((,c) The largest part of the nervous system is forebrain or cerebrum. It is described below– 

Cerebrum has two lobes; right lobes and left lobes. They are separated by deep furrows. These are cerebral hemisphere. The right hemisphere controls the side of body and the left hemisphere controls right sides of the body. Cerebrum is covered by a membrane named maninges. The exterior surface of the cerebrum is named as cortex which is composed of numerous neurons and is gray in colour. So, the other name of the cortex is grey matter which keeps internal connection with the spinal cord which is located in the vertebral column. Inner layer of cerebrum contains nerve fibers, these are white in colour. That is why it is called white matter. White matter carries nerve impulses to the upper and lower part of the spinal cord. Cerebrum is the higher organ which receives nerve impulse and sends response.  
eq \o((,d) The organ mentioned above is brain. The importance of brain is given below–

The brain is important in the human body because it allows a person to think, feel and store memories, and it controls and co-ordinates the body's actions and reactions. Pathway of tracts are controlled by brain. Hormone regulations are controlled by brain. Optical lobe receives and processes visual formation, parietal lobes control sensory projections, touch, visual abilities, temporal lobe controls smells, hearing, balance, emotion. Frontal lobe controls emotional control of motor projections, thinking and personality building. Hence, we can see why the brain is arguably the most important organ in the human body.
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Answer to the question no. 1 
eq \o((,a) Adenosine Tri-Phosphate (ATP) is called biological coin.

eq \o((,b) During meiosis division, the nucleus is divided twice whereas the chromosomes are divided once. As a result, the daughter cells get half of the number of chromosomes compared to their mother cell. Due to the decrease in chromosome numbers in the progeny cells, meiosis is specially called as reductional division.

eq \o((,c) Plant produces food by a unique process named photosynthesis.

Photosynthesis is a complex and a long process including a series of biochemical reactions. The summed up reaction looks like the following-
6CO2 + 12H2O  eq \o(light,(((((, chlorophyll)   C6H12O6 + 6H2O + 6O2


This process happens in two stages- 1.the light-dependent stage and 2.the light independent stage.

Light-independent phase or dark phase:

No light is directly required in the light independent phase, but the process can becarried out in the presence of light. In this phase, carbohydrates are produced by thereduction of CO2 with the help of ATP and NADPH+H+ produced in the light phase. Inthe green plants, two pathways of CO2 reduction have been identified; they are (1) Calvin cycle (2) Hatch & Slack cycle.

a.Calvin cycle (C3 cycle):The first stable substance produced in this cycle is the 3-carbon compound named 3-Phosphoglyceric acid, thus the cycle is called C3 pathway. During theformation of amolecule of glucose from 6 molecules of CO2, the Calvin cycle willcirculate for six times.

b.C4 cycle or Hatch-Slack pathway:The first stable substance formed in this pathway is a 4-carbon molecule named Oxaloacetic acid.In C4 plants, at the same time both the Hatch and Slack cycle and the Calvin cycle arecarried out. The rate of photosynthesis in C4 plants is higher than that of in C3 plants.Some examples of C4 plant are maize, sugarcane, other plants of grass type, mothagrass and amaranthus.

So in these two processes, carbohydrate can be produced in plants.

eq \o((,d) Photosynthesis is the most important biochemical process in the world. Through the process, a bridge is developed between the life and the sunlight. No animal can produce its food itself. The foods we eat such as rice, bread, fruits, vegetables, fish, meat, milk, egg etc., are directly or indirectly derived from green plants. So, all the forms of animals are completely dependent on green plants for their food, and the green plants produce the food through the process of photosynthesis. So, it can be said that the food for all plants and animals on earth is produced by the physiological process of photosynthesis.

Also, plants emit oxygen in the environment which is a by-product of the photosynthesis process. Except for a few organisms, all organisms including animals and plants depend on oxygen for their living, because oxygen helps in thebreakdown of foods, giving off energy in the respiration process.

For maintaining the balance of different components in the atmosphere, especially the ratio of CO2 and O2, photosynthesis is very important since this process maintains the crucial balance. Any hamper in this process will lead to less or no oxygen and food production, which will slowly let the living world to the ultimate destruction.

Answer to the question no.2

eq \o((,a) Ligaments are short bands of tough, flexible tissue, made up of lots of individual fibres, which connect the bones of the body together. Ligaments can be found connecting most of the bones in the body.

eq \o((,b) Osteoporosis is a disease characterized by low bone mass and deterioration of bone tissue due to calcium deficiency. This leads to increased bone fragility and risk of fracture (broken bones). Symptoms of this disease may include back pain or reduction in muscle strength. As this disease is more likely to occur in older age, taking balanced diet and doing optimum exercise are the preventive measures.

eq \o((,c) In the figure illustrated in thestem, the A labelled part of human body is named as biceps muscle.

The muscles and bones perform animportantrole in locomotion. Thebiceps muscle is attached to scapula at the top and radius at the bottom. Movement or locomotion is done by muscle contraction-relaxation due to nerve impulses.The arm can bend at the elbow due to biceps and triceps muscle movement.By thestimulation of voluntary nerves, contraction of biceps muscle pulls the radius and ulna towards thebody, so the arm bends. At that time triceps muscle relaxes. To push the arm back downagain quite opposite phenomenon occurs. That means by the stimulation of voluntarynerves the triceps muscle (on the back of the upper limb) contracts and straightens or extends the radius and ulna. At thesame time biceps relax. Thus biceps help in themovement of the arm, allowing us to do voluntary works with the arm.

eq \o((,d) The B labelled part of the stem is known as bone. Both bone and cartilage are the modified form of connective tissue.

Differences between bone and cartilage are mentioned below-

	
	Bone
	Cartilage

	1.
	Hardest tissue of the body
	Relatively soft.

	2.
	Contains hard and brittle matrix
	Contains soft matrix

	3.
	Fragile
	Not fragile

	4.
	Flexible
	Not flexible

	5.
	Bone cells are called osteoblasts.
	Cartilage cells are names as chondrocytes.

	6.
	Matrix contains proteins and salts
	Matrix is composed of chondrin

	7.
	Capsule of cells absent
	Capsule of cells present

	8.
	Bone cells are branched and look like spiders.
	Cartilage cells are round in shape.

	9. 
	Bones form the skeleton.
	Cartilages are found in bone joints.

	10.
	Bone stores crucial nutrients, minerals, and lipids and produces blood cells that nourish the body and play a vital role in protecting the body.
	Its main function is to connect bones together and helping in restricting friction.


Answer to the question no. 3

eq \o((,a) Evolution is the change in the heritable characteristics of biological populations over successive generations. Evolutionary processes give rise to biodiversity at every level of biological organization, including the levels of species and individual organisms.

eq \o((,b) Thalassemia is an inherited blood disorder characterized by abnormal haemoglobin production.  Hemoglobin is the protein molecule in red blood cells that carries oxygen. The disorder results in excessive destruction of red blood cells, which leads to anaemia.A red blood cell is composed of two types of protein-

αglobulin and β globulin. Thalassemia is caused by the disintegration of the two genesrelated to the above-mentioned proteins. The treatment is blood transfusion at regular intervals with medication.

eq \o((,c) Comparison of the three diagrams are mentioned below-

	Topic/number
	Figure E
	Figure F
	Figure G

	1.
Nature
	All of the three diagrams are human cells.

	2.
Type
	Female or male gamete cell
	Male gamete cell
	First cell in embryo formation

	3.
Name
	Sperm or Egg
	Only sperm
	Zygote

	4.
State
	Haploid
	Haploid
	Diploid

	5.
Chromosome number
	22
	22
	44

	6.
Chromosome-type
	Contains chromosome X
	Contains chromosome Y
	Contains all the chromosomes including sex chromosomes as well.


eq \o((,d) Figure G indicates a zygote cell that will eventually develop into a male embryo because males have both of the sex chromosomes in their cells.

If the principles and orders of determining human sex are pondered over well, we willfind that in determining sex, a mother plays no role because a mother always produceseggs containing only X chromosome. The other side of the fact is that a father producessperms contrarily, 50% of the sperms have X and other 50% have Y chromosomes in their cells. At the time of conception, thetype of sperm- which will fuse with the egg, determines the sex of the offspring. As infertilization, only one sperm is fused with an egg, this is why either X or Y chromosomeof a father successfully accomplishes the job of determining thesex of offspring. Here, the Y chromosome bearing sperm fused with an egg and so the zygote has the chromosomes ofboth the type X and Y. The chromosomes would be XY. This resulted in theoffspring being a son. 

Answer to the question no.4

eq \o((,a) A hierarchical system is used for classifying organisms to the species level. Some units or ranks are used in taxonomy. The largestclassification rank is kingdom, and the smallest classification rank is species.

Kingdom

Phylum / Division

Class

Order

Family

Genus

Species

eq \o((,b) Genetics is the branch of biology deals with genes and heredity. The study of genetics includes information regarding genes (what they are, what they do, and how they work), genetic variation, and heredity in living organisms. These are all theoretical sciences and knowledge of these studies is used in the applied biological field. As physical biology deals with the theoretical concepts, so genetics is under the branch of physical biology.

eq \o((,c) The naming process of the tree (plant in nature) shown in figure-2 could be done by binomial nomenclature accorded with the declared principles of International Code of BotanicalNomenclature (ICBN). Although that plant can be given a generic name, but to be included in the study it has to be given a scientific name following these particular rules-

1. 
Naming should be in Latin.

2. 
The name should have two parts- genus firstfollowed by the species name.

3. 
The name should be unique.

4. 
The first alphabet of the first name would be in capitalletter but all the others should be in small letter.

5. 
The name should be typed in Italic font.

6. 
Handwritten name should be underlined separately.

7. 
The kingdom is Plantae.

eq \o((,d) Figure-1 and 2 represents a mushroom and a tree, respectively. Tree is more advanced between these two organisms. The explanations are as followed-

1. 
Mushroom is a fungus and tree is a plant.

2. 
Mushroom cannot produce its own food, but being a plant,tree can produce its own food by photosynthesis.

3. 
Mushroom reproduces through spores, but Tree reproduces by sexual reproduction system, which is a unique characteristic of an advanced plant.

4. 
Mushroom cannot be divided into root, stem and leaves but trees can be.

5. 
Vascular tissue is an important characteristic of advanced plants, which is absent in mushroom but present in tree.

6. 
Tree has more rigid structure, which gives it superiority over weak bodied mushroom.

7. 
Mushrooms do not bloom flowers, trees do.

8. 
Fruits and seeds are produced by trees but not mushroom.

9. 
Trees are much more complex organisms than mushroom,

10. 
Mushroom is way smaller in size, compared to a tree mentioned in the stem.

11. 
Trees have leaves, and can do transpiration. Mushrooms cannot.

12. 
Trees are independent, because they can produce their own food. Mushrooms feed on the remains of dead plant and animals.

And so trees can be declared as the advanced organism as per the stem is concerned.

Answer to the question no. 5

eq \o((,a) Stamens are the male reproductive part of a flower which produces pollen grains.Syngenesious is the organization of stamens where they remain fused together by the anthers.

eq \o((,b) Clusters of flower arranged in a small branch of atree, following some special orders of arrangement is called inflorescence. The stem holding the whole inflorescence is called a peduncle on whichflowers are orderly arranged. If the growth of thisaxis in unlimited, it is called indefiniteinflorescence.

eq \o((,c) The part P of the stem is stamen, which is the male reproductive organ of a flower. 

If part P is absent, it might lead to the following complications-

1. 
Being the male reproductive organ, stamen has anther, in which pollen grains are produced. Absences of stamen will lead to no pollen production.

2. 
Pollen grains are male gametophytes. Absence of pollen will make a flower incomplete. The flower would be solely female flower.

3. 
No self-pollination will occur if stamen is absent. Hence purity of the species will not be conserved.

4. 
For fertilization, the flower without stamen needs to encounter cross-pollination events.

5. 
As cross-pollination depends on carriers like wind, insect or birds, fertilization possibility of this flower would be uncertain.

6. 
Therefore, the plant’s existence could be at stake if pollination does not occur.

7. 
If the flower happens to be cross-pollinated, then the offspring will not be 100% identical to their parental lineage.

eq \o((,d) Part  Q of the stem is the female reproductive organ of a plant, named as gynoecium.

Gynoecium is most commonly used as a collective term for the parts of a flower that produce ovules and ultimately develop into the fruit and seeds. Here in the stem, the gynoecium is composed of one carpel consisting of an ovary, a stigma, and a style. In ovule, an egg cell is formed in an egg apparatus, which is also collectively called an embryo sac. Embryo sac contains egg cell, synargid cell and antipodal cell. Through pollination, mature pollen lands on thestigma of a carpel. Then pollen tubegrows penetrating the style andbecomes little flatulent absorbingsome liquid. Once the tips of theextended pollen tube entering into theembryo sacejects two male gametes in theembryo sac. One of them meetingwith the egg causes the emergence ofa zygote. Another male gamete mixingwith the secondary nuclei developtriploid endosperm cells. After fertilization, the ovule become seeds, ovary becomes fruit. Through seeds, the plants’ progenies are developed via germination. Thus the part Q serves its own species by taking part in fertilization.

Answer to the question no. 6

eq \o((,a) At a constanttemperature and atmospheric pressure, the potential energy of a substance that allows it to be diffusedfrom a solution of its higher concentration to the lower concentration iscalled its diffusion pressure. Under the same atmospheric pressure, the differencebetween the diffusion pressure of a solution and that of a solvent is called diffusionpressure deficit.

eq \o((,b) Differences between diffusion and osmosis is mentioned below- 

	
	Diffusion
	Osmosis

	1.
	Involves movement of solute molecules.
	Involves movement of solvent molecules.

	2.
	Direction of solute flow is from higher to solution with lower concentration
	Direction from solvent flow is from lower to higher concentration of solution

	3.
	Does not require any membrane
	Requires semi permeable membrane

	4.
	Fast process
	Slow process

	5.
	Occurs in both liquid and gas
	Occurs in only liquid

	6.
	Requires no energy.
	Requires energy.


eq \o((,c) In the stem, it is shown that the plant is absorbing water via osmosis.

Plants by their roots, generally, absorb capillary water fromthe soil. The diffusion pressure deficit in a cell of a leaf is developed because oftranspiration, and then water from the adjacent cell moves towards the cell. In the sameway diffusion pressure deficit is developed in the second cell and water is moved to itform the adjacent cell. This way a continuous diffusion pressure deficit is extended up toroot hair and a suction force is developed. Because of this suction force, capillary watercontinues to enter the cell root hair. Water enters the root hair cell through theprocess of osmosis and diffusion. Through this way, water taken up into the root hairsmoves through the cortex tissue. This way of movement of water is called cell-to-cellosmosis. Then water moves from the cortex tissue to the endodermis, the pericycle, andfinally into the vascular bundles. Water having once entered into the vascular bundles, itcontinues to be taken up and flowed laterally through xylem tissue. The water flowingthrough different branches of plant, ultimately, reaches the leaves and thisis accomplished by the active involvement of the two processes named osmosis andtranspiration.
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Figure: Absorption and conduction of water

eq \o((,d) Through transpiration, as excess water is escaped being evaporated, a suction forcebeing developed causes the root to absorb water. The process depends on many factors.They are roughly grouped into two: a) external factors and b) internal factors

	Factors
	
	Name
	Relationship

	External factors
	1.
	Temperature
	High temperature leads to more water absorption, low temperature slows down the transpiration and water absorption.

	
	2.
	Relative humidity
	Low humidity leads to more water absorption, high humidity does the opposite.

	
	3.
	Light
	Light affects the process of transpiration by increasing the temperature of the plant and opening of the stomata is dependent on light.

	
	4.
	Wind velocity
	Heavy wind removes the saturated air and the rate oftranspiration  and water absorption increases

	
	1.
	Stomata
	The rate of transpiration varies with the number, volume, structure and the arrangement of stomata.

	Internal Factors
	2.
	Number of leaves
	The rate of transpiration varies with the number, volume, structure and arrangement of leaves

	
	3.
	Volume of mesophyll
	High and low volumes lead to high and low absorption of water, respectively

	
	4.
	Volume of the aerial parts of the plant
	Volume is proportional to the absorption efficiency


Answer to the question no. 7

eq \o((,a) A prokaryotic cell lacks a well-developed nucleus and other membrane-bound organelles.

eq \o((,b) Mitochondria are tiny organelles inside cells that are involved in releasing energy in the form of ATP from food.This process is known as cellular respiration. It is for this reason that mitochondria are often referred to as the powerhouses of the cell. Cells that need a lot of energy, like muscle cells, can contain thousands of mitochondria.

eq \o((,c) The stem shows a chromosome. Chromosome’s main element is DNA.

The main component of thechromosome is deoxyribonucleic acid. It is usually a double-stranded spiral structure of polynucleotides. A strand is complementary to the other. There are sugar (five-carbon), nitrogen bases (adenine, guanine, cytosine, thymine) and inorganic phosphate involved in giving DNA its distinct structure. Nitrogen bases are of two types, such as- purines [adenine (A), guanine (G)] are purines and pyrimidines[cytosine (C) and thymine (T) ]. Adenine of a strand bonds with a thymine of another strand by two hydrogen bonds [A=T] and guanine of a helix connects with a cytosine of opposite helix by three hydrogen bonds [G≡C] This bond is always developed in between a purine and a pyrimidine. So a strand of DNA is complementary to another strand. A complete twist in a helix is 34A0 long and in a complete twist, there are ten nucleotides. So the length between the two adjacent nucleotides is 3.4A0 in average.
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Figure: Structure of  DNA
eq \o((,d) The DNA element of the stem plays the important role of hereditary in anorganism through genes.

Chromosomes are situated in the nucleus. Chromosomes are made of DNA.  Genes are composed of DNA and are called the unit of heredity that is transferred from a parent to offspring and is held to determine some characteristic of the offspring.They are positioned throughout the chromosome of organisms. Thelocation of a gene throughout achromosome is called locus. In a pairof chromosomes, genes are spread orstructured in pairs. For a specific character, at least onegene is responsible. Insome cases, a character is expressedthrough a cooperative action of moregenes. In other cases, a gene controlsmore than one character. From the theory of different researches, it has been made clearthat a gene is the perfect master of heredity. The number of gene in different organisms is not the same. In the same nature of organisms, the number of gene is more or less thesame. Genes are arranged in a common principle alongside from one end to another end.Chromosomes are separately spread from each one in a leaner form. The factor, which Gregor Johan Mendel in1866 mentioned in his work concerning heredity in plants, is known as gene. Genes also determine the gender as sex chromosomes X and Y contain different array of genes.

Answer to the question no. 8

eq \o((,a) In biology, tissue is a cellular organizational level between cells and a complete organ. A tissue is an ensemble of similar cells and their extracellular matrix from the same origin that together carry out a specific function.

eq \o((,b) Epithelial tissue is composed of cells laid together in sheets with the cells tightly connected to one another. The cells of the epithelial tissue lie closely side by side on a basement membrane. Epithelial tissue forms boundaries between different environments. It is of 3 types- squamous, cuboidal and columnar.

eq \o((,c) Figure-A represents parenchyma tissue. Parenchyma tissue is present in different parts of plants.

1. Parenchyma is Complex tissue: The parenchyma cells in xylem are called xylem parenchymaor wood parenchyma. The parenchyma cells in phloem are called phloemparenchyma. Xylem and Phloem are vascular tissues; they conduct water, mineral and foods. These tissues are present in almost all parts of the plants.

2. Upper layer of leaves contains palisade parenchyma cells and interior of leaves contain spongy parenchyma tissues. 

eq \o((,d) The presence of parenchyma cells is seen in almost every parts of aplant. The tissue, which contains the cells of thesame shape, size and structure, is one kind of simple tissue. The cells of this type are living, isodiametric, thin-walled and turgid withprotoplasm. Intercellular space is found in parenchyma cells. The cells are thinwalled, and the walls are composed of cellulose. When chloroplasts are present inthis type of cells, they are called chlorenchyma. The parenchyma cells with air-filledspaces are called aerenchyma, that usually found in aquatic plants. The mainfunctions of parenchyma cells are to organize the body or body parts of plants toproduce, conduct and store food.
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Answer to the question no. 1

eq \o((,a) The figure of the stem is a DNA molecule. 

eq \o((,b) Genetically modified foods or GM foods are foods produced from organisms that have had changes introduced into their DNA using the methods of genetic engineering. For example- corns, super rice etc. are GM foods because they contain genes that are not intrinsic to them.

eq \o((,c) The differences between DNA and RNA are listed below-

	Topic
	DNA
	RNA

	1. Full form
	De-oxy ribonucleic acid
	Ribonucleic acid

	2. Strands
	Double-stranded
	Single-stranded; sometimes for secondary loops within the strand

	3. Nitrogenous bases
	adenine, cytosine, guanine and thymine
	adenine, cytosine, guanine and uracil

	4. Function
	DNA is the genetic material
	RNA is the genetic material only in some viruses

	5. Types
	DNA has no types
	RNAs can be of many types- tRNA, mRNA, rRNA etc.

	6.Significance
	DNA codes for RNA
	Some RNA codes for protein

	7. Location
	In bacteria, DNA is located in the cytoplasm. In eukaryotic organisms, DNA is located inside thenucleus. Chloroplasts and mitochondria have DNA.
	RNA can be present in both nucleus and cytoplasm.


eq \o((,d) Heredity is the passing on of traits from parents to their offspring. The study of heredity in biology is called genetics. Gregor Johan Mendel is called the father of genetics.

Back in 1933, A scientist named Thomas Morgan discovered that chromosomes play role in heredity. Chromosomes reside inside the nucleus. In human cells, there are 46 chromosomes, where 2of them are sex chromosomes. During reproduction, male and female haploid gamete receive 50% of the genetic material from the mother germ cells and after fertilization, the zygote has 50% paternal and 50% maternal genetic materials. Now, organism’s traits are defined by their genes; these genes are actually DNA because they are located in chromosomes and chromosomes are thelong-coiled structure of DNA. For expressing a single trait, one or more genes are associated with it. Defects in these genes cause genetic disorders, which can be inherited if father/mother has defective genes. Colour blindness, thalassemia –these are inherited genetic diseases caused due to theabsence of genes or defects in the DNA molecules which make up those particular genes associated with the disease. Thus, heredity is controlled by genes, which are parts of DNA. 

Answer to the question no. 2

eq \o((,a) TMGMV stands for tobacco mild green mosaic virus. This virus particularly attacks tobacco plants.

eq \o((,b) Plants absorb minerals and water from thesoil with the help of root and they can produce their own food via photosynthesis. In tissue culture, a bunch of cells gives rise to new plants. Here artificially formulated foods and nutrients are provided to the cells; hence, a culture medium is prepared for their growth and further development. A sterilized culture medium contains theproper amount of essential mineral nutrients, vitamins, phytohormones and sucrose. Agar is used to solidifying the culture medium so that cells can have structural support.

eq \o((,c) Tissue culture has a number of steps, which are described below-

1. 
Selection of mother plant: A healthy and disease free part of a plant with desired traits is selected for plant tissue culture. It is called explant.

2. 
Preparation of culture medium: For the growth of the plant tissue, culture medium with anoptimum amount of essential mineral nutrients, vitamins, phytohormones, sucrose etc. is prepared. Agar is used to make the medium semi-solid. 

3.
Establishment of thesterilized medium: Culture medium and apparatuses used in tissue culture must be contamination and germ-free. And so, everything is autoclaved at 121°C temperature and 15lb/sq-inch pressure for at least about 20minutes. The explant is placed after the media is cooled. The culture is allowed to be continued in an adequate amount of light and air supply at room temperature. After a few days callus is formed.

4. 
Transfer in root developing medium: If no root is developed in the plantlets by this time, then after attaining a definite height, shoots are cut and again placed in the root-developing medium. 

5. 
Transfer to natural environment: The plantlets are allowed to be adapted to the external environment. When the grown-up plantlets become fresh and strong, they are planted in soil or in fields. 
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Figure: Plant tissue culture steps

eq \o((,d) Generally, one or a group of cells of the same type is called tissue. The process of growing a tissue on a nourishing and sterilized medium is tissue culture. Plant tissue culture is a collection of techniques used to maintain or grow plant cells, tissues or organs (like pollen, apical or lateral bud, node, root) under sterile conditions on a nutrient culture medium of theknown composition. Micropropagation is a part of tissue culture process, where a huge number of plantlets are produced having the same characteristics as the mother plant.

The significance of tissue culture can be understood by the following advantages it offers-

1. 
Innumerable plantlets can be produced with the same characters from one single plant,

2. 
Disease-free plants are produced

3. 
Rare species can be preserved and be saved from extinction.

4. 
New characters in plants can be developed.

6. 
The plants, which do not produce endosperm, can be developed directly by culturing their embryo.

7. 
Different products like oil, perfume etc. can be made using tissue culture.

8. 
Plants can be adapted to any environment using tissue culture rather than growing them in their native area.

9. 
Disease and pest resistant plantlets are being developed i.e. potato, banana.

10. 
Rapid aforestation is done by producing a large number of saplings of different plants through tissue culture.

Thus tissue culture has helped us achieve a lot of good things. So it is a very significant invention.

Answer to the question no. 3

eq \o((,a) In the stem, a food chain is shown which relates dead body, fungi, and earthworm with each other. This food chain is named as asaprophytic food chain.

eq \o((,b) A decomposer is a creature or organism that breaks down organic matter such as dead animals and plant materials. The main reason that decomposers are so important to an ecosystem is because of their role in recycling nutrients back into the environment. When a decomposer breaks down decaying organic material, they produce waste material. This waste material is rich with nutrient. Plants absorb the nutrients. Thus, the whole cycle is completed. Decomposers are also important as they remove the dead and decaying organic matter from ecosystems. Without decomposers, this material would continue to mount up and would cause living plants and animals to die due to lack of nutrients, light and water.

eq \o((,c) Food web is a network of food chains or feeding relationships by which energy and nutrients are passed on from one species of living organisms to another.In most of the cases, it is found that the same consumer can be placed in different tropiclevels. This way some food chains collectively may form a net or web-like structure called food web. This is a true phenomenon for both the terrestrial and aquatic ecosystem. This concept would be clearer by the concept of a pond ecosystem.
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Figure: A food web

In the diagram above, it is found that primary producers algae directly providezooplanktons and small fishes with their food. Both the small and big fishes eatzooplankton.Big fish also eats the small fishes. A hawk feed on small and bigfishes. Herefive organisms have developed some food chain in different ways. This way, food webs that are more complex can be developed in different ecosystems.

Total five food chains are found in the food web mentioned above.

1. 
algae- small -fish hawk

2. 
algae-zooplankton -big fish -hawk

3. 
algae- small fish- big fish- hawk

4. 
algae- zooplankton -small fish -big fish –hawk

5. 
algae-zooplankton -small fish–hawk

eq \o((,d) Plants produce food through the photosynthesis processafter obtaining necessary inorganic substances. Herbivorous Animals eatthese plants and consecutively carnivorous animals eat the herbivorous. At each trophic level, 80-90% of theenergy of the previous consumer level are used up. After death, procurement of energy is stopped in all the organisms. Then the chemicalenergy stored in the dead bodies comes back to the environment in the form of inanimatesubstances with the help of decomposers. The energyis stored in different inanimate substances of the environment becomes suitable forthe plants to use again. And this way the flow of natural energy in ecosystems is beingcontinued.

Answer to the question no. 4

eq \o((,a) An incomplete flower is shown in the picture, which is taking help from a hummingbird/bee or its pollination.

eq \o((,b) Pollination is the process of transfer of pollen grains from the stamens to the ovules. In case of incomplete flowers which lack either androecium or gynoecium, are pollinated by some external media like insects, air or water. These media are called pollination media.

eq \o((,c) Differences between self and cross-pollination are shown in the following table.

	
	Self Pollination
	Cross-Pollination

	1. 
	The pollination of a flower by pollen from the same flower or from another flower on the same plant.
	The transfer of pollen from the male reproductive organ of one plant to the female reproductive organ of another plant

	2.
	No carrier is needed
	Carrier is a must

	3.
	Parental traits are conserved.
	3. Offspring gets mixed trait

	4. 
	The offspring acquire less survival capacity.
	Survival capacity is the best in cross-pollinated plants

	5.
	Less adaptation ability
	Higher adaptation ability

	6.
	No new species are created
	New species are created

	7.
	Wastage of pollen grains is minimum
	Wastages of pollen grains are maximum

	8.
	Example: Barley, oats, rice
	Pea, sunflower, soybean


eq \o((,d) In the stem, it was shown that cross-pollination was happening with the help of a carrier.

Cross-pollination is one way in which plants reproduce. There are many advantages to this method, the foremost is introducing genetic diversity to the plant. Some plants have to be cross-pollinated because the male and female flowers are not on the same plants. Cross-pollination occurs between two flowers having adifference in genotype. Thus, the seed that is produced from this has variation in genotype. Therefore, the new plant grown from this seed is not identical with the mother plant. New variation may produce even a new species. Due to combinations of the most plants their adaptability increase so natural calamity (disaster) cannot extinct them easily.

Advantages of cross-pollination also include-

1. 
Combination of new character occurs

2. 
New varieties may be originated

3. 
Seeds become more viable and more tolerant.

4. 
Adaptability of new plants increases Overall, it can be concluded that cross-pollination is very much significant in plant reproduction.
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Figure:  A simple diagram of cross-pollination
Answer to the question no. 5

eq \o((,a) The placent is a temporary organ that develops in theuterus during pregnancy after 12 weeks of fertilization. This structure provides oxygen and nutrients to the growing baby and removes waste products from the baby's blood.

eq \o((,b) Thalassemia is an inherited blood disorder characterized by abnormal haemoglobin production. Hemoglobin is the protein molecule in red blood cells that carries oxygen. The disorder results in excessive destruction of red blood cells, which leads to anaemia. A red blood cell is composed of two types of protein-

α globulin and β globulin. Thalassemia is caused by the disintegration of the two genes related to haemoglobin production. The treatment is blood transfusion at regular intervals with medication. 

eq \o((,c) In “On the Origin of Species”, Darwin claimed that there was a continual ‘struggle for existence’ in nature, in which only the fittest would survive. This theory came partly from his reading of Thomas Malthus’s Essay on the Principle of Population. For Darwin, the inevitability of a struggle for survival was the key to evolution by natural selection.The concept of the struggle for existence concerns the competition or battle for resources needed to live. Any individual plants and animals that happened to vary in an advantageous way would be more likely to triumph over their competitors. Every animal is struggling with its adverse environment. Flood, drought, storm, rain,excess heat, winter, volcanoes, tsunami, tornado, earthquake etc. disturb the normalform of life in an environment. Only the survivors would produce offspring, which might diversify and develop further, to fill any available ecological niche. New species very gradually came into being, while many old species became extinct.This is why struggling is inevitable.

eq \o((,d) According to Darwin, those organisms win the battle of survival, which gain success in struggling by being changedin physical characters. By their excellence in modifying their traits and inheritance of characters are developed through adaptations from generation to generations.On the contrary, the organism, which cannot introduce new changes in them, are disqualified by nature.So they become extinct. Ancient animal dinosaur became extinct in spite being much strong because they could not adapt well with theenvironment. Nature selected positive characteristics are passed on to the next generations. Conversely, the organisms, with adverse diversity in the struggling with the passage of time aredestroyed ultimately. Darwin mentioned that this type of adaptation is the first solution to win the struggle against nature. In nature, many plants and animals attain some abilitiesbeing well adapted, depending on the environment they have around themselves. Residents of water and desert lands have completely different traits, which they attain by living in those particular surroundings. Thus, all animals get adapted to nature. The organisms, which can pass these traits to their offspring, are well fit to live long.

Answer to the question no. 6

eq \o((,a) The skeletal system is the framework of the body, consisting of bones and other connective tissues like tendon, ligaments, cartilages etc., which protects and supports the body tissues and internal organs. The adult human skeleton contains 206 bones.

eq \o((,b) Osteoporosis is a disease characterized by low bone mass and deterioration of bone tissue due to calcium deficiency. This leads to increased bone fragility and risk of fracture (broken bones). Symptoms of osteoporosis include the followings−

−
thickness decreases

−
muscle strength reduces

−
back pain,

−
pain in bones

eq \o((,c) The figure A of the stem represents a human kidney, which is an organ of the excretory system.

The human excretory system is a biological system, which helps remove the nitrogenous waste materials produced during metabolism inside the body. These waste materials are commonly urea, uric acid, creatinine and various salts. Nephrons are structural and functional units of thekidney. In nephron, blood is filtered and purified leaving the waste materials deposited in Bowman’s capsule for some time being. Later these wastes are excreted via urine continuously through a complex process. This urine reaches to the pelvis of the kidney through collecting tubules and proceeds through the funnel-likeextended part of the pelvis and enters ureter. Ureter carries urine from kidney to theurinary bladder. Urine is stored there for the time being. When the bladder is filled up with urine, a sensation of urination is created and allows urine to pass out of the body through urethra. In this way, waste materials are removed from the body through renal system. This is how A organ works in human.

eq \o((,d) The kidney is a very important organ because it excretes wastes and takes part in some regulatory systems like blood pressure and water balance regulations. Diseases like nephritis, diabetes, hypertension etc. can cause kidney failure. Complex nephritis, excessive blood loss, diarrhoeaetc may cause kidney dysfunction.

The treatments include two major procedures including medications. These are-

1. 
Dialysis- Doctors recommend kidney dialysis for partial kidney dysfunction. It is the artificial procedure of mimicking kidney functions. With the help of dialysis machine, waste products and excess fluid from the blood are removed. This process is expensive because it is a long-term treatment.

2. 
Kidney transplant: A kidney transplant is the transfer of a healthy kidney from one person into the body of a person. The donor’s kidney should be compatible with the patient’s kidney and so various tests are done before kidney transplantation. 

So these are the remedies for kidney dysfunction. The best way to preventit is to take healthy diets with adequate water and giving up the habits of smoking and drinking.

Answer to the question no. 7

eq \o((,a) External respirationis the processes by which external air is drawn into the body in order to supply the lungs with oxygen, and (used) air is expelled from the lungs in order to remove carbon dioxide from the body.

eq \o((,b) The diaphragm is a sheet of muscles which separates the thoracic cavity containing the heart and lungs, from the abdominal cavity and performs an important function in respiration. When the diaphragm contracts and moves lower, the chest cavity enlarges, reducing the pressure inside the lungs. To equalize the pressure, air enters the lung from the environment. When the diaphragm relaxes and moves back to normal, the elasticity of the lungs and chest wall pushes air out of the lungs.

eq \o((,c) An ideal food pyramid is a triangular diagram representing the optimal number of servings to be eaten each day from each of the basic food groups. The diagram has carbohydrates at the base and fat and oils at the apex. This arrangement is based on the amount of food required to be eaten daily considering each type of food group as an individual. 
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Figure: An ideal food pyramid

The following figure is made up using the food items mentioned in the stem-
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Figure: Carbohydrate at the base of food pyramid

eq \o((,d) Adulteration is an addition of another substance to a food item in order to increase the quantity of the food item in raw form or prepared form, which may result in the loss of actual quality of the food item.

At present, harmful and unhealthy chemical substances areused as anadulterant and coloured material and these are sold in the market. As a result ,public health isnow threatened. This risk of health disaster continues in course of time. Some of the food adulterants are commercial colours, antibiotic, chemical substances (e.g. sorbet, carbide,insecticide, pesticide, formalin, heavy metal) etc. Dishonest businessmen use these cheaper materials as food adulterants and these contain no nutrition value, rather these things harm the body to the extreme. Some harmful effects of health risk are mentioned.

1. 
The commercialcolour that is used in textile for colouring, is now being used in ice-cream,juices, candies etc. These types of foods gradually destroy liver function.and that causes various diseases, even cancer.

2. 
Formalin is being used to make the vegetables and fishes look fresh, but actually, it causes cellular destruction after these foods are consumed. even may occur some type of cancer.

3. 
Insecticides are used in the storage food and vegetables. Its effect remains for a certainperiod before expiry date is over these substances should not be marketed, becausepoisonous effect increases the health risk. Infants sufferfrom various types of illness and their mental development is retarded.

4. 
Uses of unapproved chemicalsubstances, carbide and otherchemicals to ripen the fruits also destroy the inner vital organs.

And in these ways, food adulterants are posing a great risk to human health.

Answer to the question no. 8

eq \o((,a) A stroke occurs when the blood supply to the brain is interrupted or reduced. This deprives the brain of oxygen and nutrients, which can cause the brain cells to die. It also causes haemorrhage inside the brain.

eq \o((,b) The pituitary gland is the main hormone-producing gland. Despite being small in size, thepituitary gland secretes several hormones which helps in the growth and regulation of the functions of reproductive organs, breast milk secretion, contraction of the uterus etc. Some of these pituitary hormones have aninfluence on other endocrine glands. It is also called the master gland.

eq \o((,c) In the figure of the stem, a heart’s diagram is represented, where Alabelled part is the left atrium and B labelled part is the left ventricle. 

Oxygen-poor blood from the superior and inferior vena cavae fills the heart's right atrium. The atrium contracts (atrial systole and blood enterthe right ventricle.Blood travels through the pulmonary arteries to the lungs to pick up oxygen.Oxygen-rich blood returns from the lungs to the heart's left atrium through the pulmonary veins. As soon as heart's left atrium fills with blood, it contracts. This event is called atrial systole.As the left ventricle fills with blood, it contracts. This event is called ventricular systole. The aortic valve located between the left ventricle and aorta opens and closes quickly. This allows blood to flow into the aorta. The aorta is the main artery that carries blood from the heart to the rest of the body.And through small arteries and arterioles, oxygen-rich blood is ensured to each cell of human body.

eq \o((,d) The heart is a triangular shaped, hollow muscular

pumping organ. It is situated on the left side, in between the two lungs. The heart consists ofspecial involuntary cardiac muscles. It surrounded by a thin membrane named pericardium. Theheart of the wall consists of three layers(1) Epicardium, (2) Myocardium and (3) Endocardium.

(1)
Epicardium: This layer is covered withepithelial tissue. Fat bodies remain scattered on it.

(2)
Myocardium: This layer is in between epicardium and endocardium. It consists ofstrong involuntary muscles.

(3) 
Endocardium: It is the innermost layer.The chambers of the heart are surrounded by this. This layer also coversthe valves. The inner part of the heart ishollow and chambered in four separateparts. The upperchambers are right and left atriumand lower chambers are right and leftventricles. The atria are comparatively thin walled while ventricular walls are muscular andthick. The atria and ventricles are separated by inter atricular and inter-ventricular septum, respectively.Unidirectional valves guard the aperture between the two atria and ventricles. The right atriculo-ventricular aperture is guarded by a tricuspid valve made up of threeflaps. Similarly, the left aperture is guarded by a bicuspid value made upof two flaps. The opening of the aortaand the pulmonary artery is guarded byvalves named semilunar valves, which allow thetransport of blood in one direction andprevents the backflow of blood.
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Figure: A cross-sectional diagram of the human heart

42. Sylhet Cadet College, Sylhet
Biology (Creative)
Answer to the question no. 1

eq \o((,a) Reproduction is the natural process where an organism produces its offsprings.

eq \o((,b) Puberty is the period of sexual maturation and achievement of fertility. It causes physical and behaviouralchanges and affects boys and girls differently during adolescence.It is initiated by hormonal signals from the brain to the gonads: the ovaries in a girl, the testes in a boy. In response to the signals, the gonads produce hormones and transformations of the brain, bones, muscle, blood, skin, hair, and sex organs occur.

eq \o((,c) The hormones which play role in puberty are secreted from various hormonal glands. Their functions are described below-

1. 
The pituitary gland is the main hormone-producing gland. Because Pituitary gland secretes several hormones which help in the growth and regulation of the functions of reproductive organs, breast milk secretion, contraction of the uterus etc. Some of these pituitary hormones have aninfluence on other endocrine glands. 

2. 
Thyroxine hormone of thethyroid gland is active in the expression of sexual behaviour, mental behaviour and metabolism. 

3. 
Hormones of adrenal gland regulate the growth of reproductive organs and help express sexual behaviours. 

4. 
In male, testosterone and androgen hormones from testes allow the growth of beard and change in vocal cord. 

5. 
In female, estrogen, relaxin and progesterone from ovary regulates menstrual cycle, egg production, female behaviours, development of embryo, placenta and uterus during pregnancy. 

6. 
After placenta is developed during pregnancy in female, placental hormones i.e. gonadotropin and progesterone excite the ovary and develops mammary glands

Thus a various range of hormones control the puberty period and helps male/female in sexual maturation.

eq \o((,d) In the stem, it is shown that two haploid gametes fuse with each other to form a zygote (P) and later the zygote develops into an embryo which resulted in a human baby(Q). And this whole process occurs withinuterus.

The uterus, also commonly known as the womb, is a hollow muscular organ of the female reproductive system that is responsible for the development of the embryo into ababy. The uterus is the part of the pathway for the sperm to reach the ovum, It is responsible for the menstruation, the implantation of the zygote, the development of the fetus then the labour. The uterus is lined with mucous membrane rich in the blood capillaries to form placenta which responsible for thenourishment of the fetus during the pregnancy through the umbilical cord. After fertilization, the egg gradually passes along the oviduct to the uterus and cell division starts happening (cleavage stage). At the last stage of cleavage, a mass of cells of the growing embryo is formed into blastocyst.  For the development of next stage of blastocyst. The embryo has to be embedded in theinner wall of the uterus. So the blastocyst becomes embedded with the uterine wall, this process is called implantation or conception. Embedded with uterus the embryo grows and turns into a human fetus. Time between the implantation and childbirth is calledpregnancy, all of which happens inside theuterus.

Answer to the question no. 2

eq \o((,a) The diaphragm is a sheet of muscles which separates the thoracic cavity containing the heart and lungs, from the abdominal cavity and performs an important function in respiration.

eq \o((,b) Kidney transplantation is a surgical procedure to place a healthy kidney from a live or deceased donor into a person whose kidneys no longer function properly. The donor’s kidney should be compatible with the patient’s kidney and so various tests are done before kidney transplantation. It is possible to live with one kidney, and hence kidney transplantation is appreciated when the patient has renal failure.

eq \o((,c) The doctor suggested Mr Bashir undergo kidney dialysis.

Dialysis allows the removal of waste materials from the body with the help of a dialysis machine when kidney(s) are unable to function. A dialysis machine receives blood through a tube connected to an artery. Inside the machine, blood flows through dialysis tubing which allows small molecules, including urea, uric acid to pass through its walls. The ‘cleaned’ blood is returned to the patient through a tube connected to a vein. The dialysis tubing is bathed in a liquid similar to blood plasma. In this way, a kidney machine purifies blood through dialysis tubing. This allows wastes to diffuse out of the blood. But regular

dialysis is expensive and time consuming.
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Figure: Dialysis procedure

eq \o((,d) Mr. Bashir’s son Asif might be suffering from chronic bronchitis.

Bronchitis is an inflammation caused by bacterial infection of the lining of the bronchial tubes, which carry air to and from the lungs. Bronchitis could be acute or chronic. Acute bronchitis is thetemporary inflammation of the airway, while chronic bronchitis is recurrent and doesn’t go away easily. The infections keep coming back, especially in certain seasons the patient is more vulnerable.

Complications of this disease could be-

· Cough and production of mucus (sputum)

· Chest pain during cough

· Fatigue

· Shortness of breath

· Slight fever and chills

· Chest discomfort

· Inability to take solid foods

This disease can be prevented by –

· Avoiding smoking, drinking alcohol or use of tobacco.

· Following treatment according to the doctor’s advice

· Keeping the patient in warm temperature and dry environment.

· Feeding nutritious and warm liquid food e.g. hot milk, soup etc.

· Full rest

Answer to the question no.3

eq \o((,a) Plasma is the clear liquid portion of blood that remains after red blood cells, white blood cells, platelets and other cellular components are removed. It constitutes about 55% of the whole volume of blood and its main component is water.

eq \o((,b) Blood pressure (BP) is the pressure of circulating blood on the walls of blood vessels. During heart muscle contraction, the blood pressure is the highest and is called systolic, while during heart muscle relaxation it’s called diastolic blood pressure. According to the doctors,  when an adult person has a blood pressure of nearly 120/80 mmHg, then it is called standard blood pressure. The systolic pressure is 120 mmHg or slightly less than that. The diastolic pressure is 80mmHg or slightly less than that. For leading a healthy life, it is important to control blood pressure to keep it within normal range

eq \o((,c) Z in the stem is blood, which is a liquid connective tissue. It performs various functions, but most importantly it carries oxygen to each of the cells of the body. Blood is circulated in the entire body with the help of a pumping organ namedheart.

This organ functions very effectively and keeps the O2 and CO2 rich blood separated. Cellular metabolism produces CO2, which enters the capillaries via diffusion. These capillaries form veins and later connect withthe superior and inferior venacava. From eachvena cava, CO2 rich blood enters into the relaxed right atrium. Later,  the muscles of right atrium contracts and CO2 rich blood enters right ventricle through thetricuspid valve. Then right ventricle contracts and blood passes through the pulmonary artery and reaches the lungs. In lungs, the blood is purified and replenished with O2. Oxygenated blood enters pulmonary vein and enters the relaxed left atrium. Contraction of the left atrium pushes the blood flow towards left ventricle through bicuspid valve. Due to the barrier between pairs of right and left atrium-ventricle, CO2 and O2 rich blood never get mixed up.From the left ventricle, O2 rich blood circulates throughout the body using aorta as a medium and through capillaries.
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Figure: Blood circulation by human heart

eq \o((,d) Comparison of pulmonary and systemic circulation is given below-

	
	Pulmonary Circulation
	Systemic Circulation

	1.
	Replenishes blood with oxygen from the lungs.
	Distributes blood from the heart to the tissues of the body

	2.
	Transports deoxygenated blood from the body through the right side of the heart to the lungs. Then returns oxygenated blood to the left side of the heart from the lungs.
	Transports oxygenated blood from the heart to the body to supply the body with nutrients and oxygen, then carries the deoxygenated blood back to the heart

	3.
	Blood is transported in the arteries.
	Blood is transported in the veins.

	4.
	Blood pressure is low
	Blood pressure is high

	5.
	Affects right ventricle
	Affects left ventricle


Answer to the question no. 4

eq \o((,a) Osteoporosis is a disease characterized by low bone mass and deterioration of bone tissue due to calcium deficiency. This leads to increased bone fragility and risk of fracture (broken bones).

eq \o((,b) A bone joint which is composed of a capsule, synovial membrane, a synovial cavity with a kind of lubrication fluid or synovial fluid, is called synovial joint. The synovial fluid and the cartilage of the joint reduce friction and less energy is used for the movement of the joint. Synovial joints are the only joints that have a space between the adjoining bones. This space, referred to as the synovial (or joint) cavity, is filled with synovial fluid. The entire joint is surrounded by an articular capsule composed of connective tissue. This allows movement of the joint as well as resistance to dislocation. Synovial joints are capable of the greatest movements. Knees, elbows, and shoulders are examples of synovial joints.

eq \o((,c) Sajib’s left leg’s bone has been fractured. Bone is a connective tissue of the body.

Bone is the modified form of connective tissue which constitutes part of the skeleton. It is the hardest tissue of the body and is composed of organic substances. The matrix of the bone is hard and brittle. The bone cells remain scattered within the matrix. Bone cells are called osteoblast. These cells are branched and look like a spider. Bone is mainly composed of phosphorous, potassium and calcium different compounds. Besides, it contains approximately 40%-50% parts of water. Living bone cells contain about 40% organic and 60% inorganic substances. Sufficient vitamin -D and calcium enriched foods are necessary for bone formation and maintaining its integrity. Due to the deficiency of these substances, the normal growth of bones is hindered.

eq \o((,d) The fractured part is bone and sprained part is muscle.

The interaction of muscles with the bones causes body movements, known as locomotion. The skeleton constitutes the structure of the body and muscular system makes the covering of the structure.

Voluntary muscles remain attached to the bones by a strong’s elastic part named a tendon. Muscle contraction is the result of nerve impulses. With the withdrawal of impulses the muscle again stretches?
extends or relaxes. This contraction and relaxation of muscles, attached to the bones, help in movement. In this way muscles help in stretching/extension of

limbs and fold the organ, contraction of the muscle draws a bone or limb away from the body or towards the body, helps in lowering a part, lifting a part or rotating a part etc.

Generally, muscles move the skeleton by working in opposite pairs. For instance, while bending elbow, the biceps (muscles on the front of the upper arm) contract and the triceps (muscles on the back of the upper arm) relax. It works the other way while straightening arm - the triceps contract while the biceps relax. In some joints, like the shoulder joint, many different muscles are attached. This allows even greater freedom of movement.

Answer to the question no. 5

eq \o((,a) A plasmid is a small, circular, double-stranded DNA molecule that is distinct from a cell's chromosomal DNA. Plasmids naturally exist in bacterial cells, and they also occur in some eukaryotes.

eq \o((,b) A GMO (genetically modified organism) is the result of a laboratory process where genes from the DNA of one species are extracted and artificially forced into the genes of an unrelated plant or animal. The foreign genes may come from bacteria, viruses, insects, animals or even humans. Because this involves the transfer of genes, GMOs are also known as “transgenic” organisms.This process may be called either Genetic Engineering (GE) or Genetic Modification (GM).This creates combinations of plant, animal, bacterial and virus genes that do not occur in nature or through traditional crossbreeding methods. For example- super rice is a genetically modified organism (plant).

eq \o((,c) Dr. Nasim produced a number of seedlings without any seed in tissue culture method indicated as A in the stem.

Generally, one or a group of cells of the same type is called tissue. The process of growing a tissue on a nourishing and sterilized medium is tissue culture. Plant tissue culture is a collection of techniques used to maintain or grow plant cells, tissues or organs (like pollen, apical or lateral bud, node, root) under sterile conditions on a nutrient culture medium of theknown composition. The steps involved in this process are described below-

1. A healthy, disease resistant plant with high quality is selected for plant tissue culture.

2. For the growth of the plant culture, semi-solid culture media is prepared following proper nutritional composition with anenergysource like carbohydrate and some hormones.

3. All the equipment including the media is autoclaved at high temperature to sterilize them.

4. The plant tissue collected from the mother plant is placed in the medium and optimum growth condition is maintained in the laboratory.

5. At this stage, the tissue goes through repeated cell division and into a callus or a cluster of cells without differentiation.

6. After some time, the cells give rise to small plantlets and if no root is developed and they are placed into differently formulated root developing media.

7. Lastly, the tiny plantlets with shoot and root are placed in the natural environment and are allowed to undergo adaptation process.
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Figure: Plant tissue culture steps

eq \o((,d) Plant B can be produced using genetic engineering, which can be made following the steps-

1. Extracting the desired plant’s disease free part.

2. Choosing the organism  (i.e. bacteria) from which beta-carotene and iron gene will be isolated.

3. A plasmid DNA is selected to be used as a vector or carrier for multiplication of the gene. The plasmid is cut by restriction enzyme

4. The beta-carotene and iron producing genes are also cut with the same restriction enzyme.

5. Plasmid DNA and both of the genes are ligated together with ligase enzyme.

6. The recombinant DNA is inserted into a suitable host for multiplication of the genes.

7. Then, the plasmid DNA is checked for the expression efficiency.

8. Later, the recombinant DNA is introduced into the plant cells, or it can be ligated with the plant’s DNA.

9. Then the plant cells are allowed to grow in tissue culture.

10. Small plantlets will develop and they are placed in the natural environment with keen observation to see how they express those genes. Thus plant B can be developed.

Answer to the question no. 6

eq \o((,a) The plasmalemma is a biological membrane that separates the interior of all cells from the outside environment (the extracellular space). It consists of a lipid bilayer with embedded proteins.

eq \o((,b) The differences between somatic cell and gamete cells are-

	
	Somatic cell
	Gamete cell

	1.
	Known as body cells
	Known as sex cells

	2.
	Deploid
	Haploid

	3.
	Can be of various types
	Two types- egg and sperm

	4.
	Undergoes mitosis
	Meiosis cell division of germ cells give rise to gametes

	5. 
	46 chromosomes
	23 chromosomes

	6.
	Contains both X and Y chromosomes
	Contains either X or Y chromosome


eq \o((,c) Figure B represents a mitochondria, which is a feature of eukaryotic cells.

Mitochondria are made of two membranes. The outer membrane covers the organelle and contains it like a skin. The inner membrane folds over many times and creates layered structures called cristae. each membrane is composed of phospholipid bilayers and proteins. Cristae are studded with small round bodies known as oxysomesThe fluid contained in the mitochondria is called the matrix which contains a highly concentrated mixture of hundreds of enzymes, ribosomes, RNA and mitochondrial DNA. The folding of the inner membrane increases the surface area inside the organelle. Since many of the chemical reactions happen on the inner membrane, the increased surface area creates more space for reactions to occur. Mitochondria is called the powerhouse of cell because cellular respiration occurs here.
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Figure: Mitrochondria

eq \o((,d) In the figure-A, an image of a nucleus is shown. Nucleus has chromosomes, which are initially threadlike structures called chromatin, but during cell division, they get condensed and become shorter in length. Chromosomes contain numerous genes. Genes are in control of the chararistics of an organism. An organism’s physical appearance and other traits are defined by the genes it has. Physical attributes like eye and skin color, shape of the nose etc. are determined by genes. The function of chromosomes is to pass the parental genes to the offspring via germ cells. And this way hereditary traits are being carried from generations to generations through chromosomes. As the chromosomes are present in the nucleus, so without any doubt it can be said that the organelle of figure A plays an important role in heredity.

Answer to the question no. 7

eq \o((,a) GTP(guanosine triphosphate) is an energy-rich nucleotide analogous to ATP that is composed of guanine, ribose, and three phosphate groups and is necessary for peptide-bond formation during protein synthesis.

eq \o((,b) In general, photolysis is a  chemical process by which molecules are broken down into smaller units through the absorption of light. It is the process of breakdown of awater molecule into hydrogen and oxygen under the influence of light during the light reaction of photosynthesis.

eq \o((,c) The reactant molecule shown in the stem is a 6-carbon sugar named glucose. In presence of oxygen, glucose breaks down into carbon dioxide, water and gives a lot of energy. The X in the reaction is the energy.

Net production of ATP in aerobic respiration of glucose is described below-

1. In glycolysis, 4ATP and 2NADPH + H+ is produced, 2ATP is consumed, remains 2neat ATP

2. In acetyle co-A formation, 2NADPH + H+ s produced

3. In krebs cycle 2GTP, 2FADH2 and  6NADPH + H+is formed.

4. In electron transport system, all NADPH and FADH2 take part and produces ATP, which gives-


1FADH2= 2ATP


1NADPH + H+= 3ATP


1GTP=1ATP

In total= (2+6)+(6)+(4+2+18)


= 38 ATP

So in aerobic respiration,total energy content will be equivalent to 38 ATP. Each ATP gives calorie energy.

eq \o((,d) Anaerobic respiration is the respiration in absence of Oxygen. Many useful microbes perform their respiration like this. These microbes are highly important for manufacturing food products of various kinds, as well as other significant industrial and natural processes. Our body also utilizes this respiration method, when muscles need to generate sudden energy.

Importance of Anaerobic respiration:

1. 
Some Bacteria cannot live in presence of oxygen. Among them, the only process of producing energy is anaerobic respiration.

2. 
In this process, Ethyl alcohol is produced which is used in different industries.

3. 
The process is utilized in Lactic Acid Fermentation.

4. 
It allows various chemical reactions to take place.

5.
Many important organic molecules are produced commercially via anaerobic respiration.

6. 
In bread and baking industry, anaerobic respiration of yeast helps in softening the bread.

Answer to the question no. 8

eq \o((,a) Food chain is a hierarchical series of organisms each dependent on the next as a source of food.

eq \o((,b) Energy flow is the amount of energy that moves through a food chain.The largest source of energy for an ecosystem is the sun. The energy that is not used in an ecosystem is eventually lost as heat. Energy and nutrients are passed around through the food chain when one organism eats another organism. Any energy remaining in a dead organism is consumed by decomposers. Nutrients can be cycled through an ecosystem but energy is simply lost over time.

An example of energy flow in an ecosystem would begin with the autotrophs that take energy from the sun. Herbivores then feed on the autotrophs and change the energy from the plant into energy that they can use. Carnivores subsequently feed on the herbivores and, finally, other carnivores prey on the carnivores. At each trophic level, about 80-90% of energy is consumed.

eq \o((,c) The organisms mentioned in the stem are categorized as follows−
	
	Category
	Name
	Description

	1.
	Producer
	Grass
	produce food through the photosynthesis process

	2.
	Primary consumer
	Grasshopper, mosquito larvae
	They directly consume producers

	3.
	Secondary consumer
	Small fishers, toad
	They consume organisms of primary level consumer

	4.
	Tertiary consumer
	Snake
	They consume organisms of secondary level consumer i.e. snake feed on toad

	5.
	Top predator
	Falcon
	Feeds on snake and is not usually a prey of any other level


eq \o((,d) The amphibian component of the stem is atoad. Toads can be increased in number for many reasons, but the consequences will be as follows-

1. 
Being a secondary consumer organism, increase in number of toads will significantly reduce the number of primary consumer organisms

2. 
As a result, producers will be rising in number

3. 
Toads will compete among themselves and with other secondary level consumers for food

4. 
Tertiary level consumers will be increased in number(snake)

5. 
Top predators who feed on tertiary consumers (falcon) dependent on toads as a food source(snake eating toad) will be increased in number as well.

Therefore an imbalance will be created in the ecosystem. But after a certain amount of time (if no other external force is applied) the numbers of different consumer levels will be balanced again.

43. Jhenidah Cadet College, Jhenaidah
Biology (Creative)

Answer to the question no. 1

eq \o((,a) Symbiosis is any type of a close and long-term biological interaction between two different biological organisms, be it negative or positive. The organisms may be of the same or of different species

eq \o((,b) An ideal food pyramid is a triangular diagram representing the optimal number of servings to be eaten each day from each of the basic food groups.

This diagram shows carbohydrates at the base and fat and oils at the apex. This arrangement is based on the amount of food required to be eaten daily considering each type of food group as an individual.

eq \o((,c) As mentioned in the stem, Ahsan’s teacher discussed pond’s ecosystem yesterday.

Ecosystem is a biological community of interacting organisms and their physical environment in a given area. Living community, inanimate components of the environment and the physical conditions collectively develop an ecosystem. To take a closer look at an ecosystem, a pond can fit here best. The components are described below-

1. Non-living components- different types of organic and inorganic components, water, sunlight, carbon dioxide, oxygen, calcium, phosphorus etc.

2. Living components - producers, consumers of first level, consumers of tertiary level and different types of decomposers.

i.
Producers: The producers are the photosynthetic algae and plants of shallow water. The free-floating microscopic organisms are called plankton. Phytoplankton, green algae and other aquatic plants, which produce food through the photosynthesis process, are called primary producers. 

ii.
Consumers of primary level: Different types of floating insects, larva of mosquito, very small animals, zooplankton etc. are the consumers of first level.

iii.
Consumers of tertiary level: Some small fishes, prawns etc. are the examples of tertiary consumers since they eat secondary consumers as their food. Shoul, Bhetki, etc. big fishes and stork are the consumers of tertiary level.

iv.
Decomposers: Many fungi and bacteria live in the pond as saprophytes, and they release organic materials in the environment.
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Figure:  A pond’s ecosystem

eq \o((,d) Ecosystems maintain themselves by cycling energy and nutrients obtained from external sources. At the first trophic level, primary producers (plants, algae) use solar energy to produce organic plant material through photosynthesis. Herbivores—animals that feed solely on plants—make up the second trophic level. Predators that eat herbivores comprise the third trophic level; if larger predators are present, they represent still higher trophic levels. Organisms that feed at several trophic levels are classified at the highest of the trophic levels at which they feed. Decomposers, which include bacteria, fungi, molds, worms, and insects, break down wastes and dead organisms and return nutrients to the soil.

The low rate of energy transfer between trophic levels makes decomposers generally more important than producers in terms of energy flow. About 80% to 90% energy is reduced in every stage.  Decomposers process large amounts of organic material and return nutrients to the ecosystem in inorganic form, which are then taken up again by primary producers. Energy is not recycled during decomposition, but rather is released. The more a food chain is long the more energy would be reduced in higher tropic level and at one stage there would remain no energy. The structure of tropic levels in an ecosystem can be represented by a pyramid.

Answer to the question no. 2

eq \o((,a) The structural and functional unit of kidney is named Nephron, which is a cell.

eq \o((,b) Amino acids are building blocks of proteins. Not every protein contains each of the all amino acids required in our body. This is why when two or more type of protein foods are taken together, they meet the necessity of amino acids and serve nutrition well. Thus mixed protein preparations are called supplementary protein. For example- food prepared by boiling rice and pulse contains supplementary proteins.

eq \o((,c) Figure Q represents the organ stomach, which is a part of the human digestive system. 

Stomach is a bag like organ located in between the oesophagus and small intestine. Its wall is thick and muscular. Inner surface of the stomach has lines within numerous gastric glands. The roles stomach play in our body are mentioned below-

1. 
Stomach carries out the physical and chemical digestion of food. When the muscles contract and relax periodically, it results in the physical digestion of the food.

2. 
It also serves as the storage for food for a time period.

3. 
The juice secreted from the gastric glands contains a range of enzymes that help degrading foods chemically. Pepsin degrades proteins into smaller peptides.

4. 
Gastric juice also contains hydrochloric acid which activates the pepsin enzyme and also kills the germs that come with the food itself.

4. 
The chemical and physical actions coverts the food into a partially digested semi-liquidchyme which passes through the small intestine for further digestion. 

eq \o((,d) The figure-P represents a human kidney. Kidney is a part of the excretory system that helps remove certain metabolic or chemical wastes.

Kidney is a very important organ, because it excretes wastes and also takes part in some regulatory systems like blood pressure and water balance regulations. Diseases like nephrities, diabetes, hypertension etc. can cause kidney failure. Complex nephritis, excessive blood loss, diarrhoeaetc may cause sudden kidney failure. 

The treatments include two major procedures including medications. These are-

1. 
Dialysis- Doctors recommend kidney dialysis for partial kidney failure. It is the artificial procedure of mimicking kidney functions. With the help of dialysis machine, waste products and excess fluid from the blood is removed. This process is expensive because it is a long-term treatment.

2. 
Kidney transplant: A kidney transplant is the transfer of a healthy kidney from one person into the body of a person. The donor’s kidney should be compatible with the patient’s kidney and so various tests are done before kidney transplantation. 

So these are the treatments for kidney failure. The best way to prevent is to take healthy diets with adequate water and giving up the habits of smoking and drinking.

Answer to the question no. 3

eq \o((,a) An autosome is any chromosome that is not a sex chromosome. Autosomes play roles in physiological, embryonic and the formation of thebody of organisms which have no part in determining sex. In humans, there are 44 autosomes.

eq \o((,b) A sex-determination system is a biological system that determines the development of sexual characteristics in an organism. In humans, there are two types of sex chromosomes seen- X and Y. A female has XX and a male has XY chromosomes. During reproduction, female gametes (egg) contain X chromosome and male gametes (sperm) contain either X or Y chromosome. An egg can be fertilized with either one of the sperm type X or Y. So, zygote can be having both the chromosomes as type X, or can be having one X and the other one Y. The baby, which is born having both the chromosomes as X i.e. XX, will be a baby girl and the baby, who is born with a chromosome of type X and the other one is of Y, will be a baby boy.

eq \o((,c) The molecule is DNA, of which the teacher talked in the class.

The main component of chromosome is deoxyribonucleic acid. It is usually a double-stranded spiral structure of polynucleotides. A strand is complementary to the other. There is sugar (five-carbon), nitrogen bases (adenine, guanine, cytosine, thymine) and inorganic phosphate involved in giving DNA its distinct structure. Nitrogen bases are of two types, such as- purines [adenine (A), guanine (G)] are purines and pyrimidines[cytosine (C) and thymine (T) ]. Adenine of a strand bonds with a thymine of another strand by two hydrogen bonds [A=T] and guanine of a helix connects with a cytosine of opposite helix by three hydrogen bonds [G≡C] This bond is always developed in between a purine and a pyrimidine. So a strand of DNA is complementary to another strand. A complete twist in a helix is 34A0 long and in a complete twist, there are ten nucleotides. So the length between the two adjacent nucleotides is 3.4A0 in average.
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Figure: Structure of DNA

eq \o((,d) To detect the criminal, DNA testing can be done.

Biological samples from crime sites are collected and DNA is extracted from them. The test result is compared with the genetic profiles of the suspects and if any match is found, further investigation is allowed to identify the real culprit.

DNA profiling and matching of physical data, such as fingerprints, are used in solving all crime types. The forensic scientists will look for suitable samples at a crime scene, examining such items as weapons, clothing, hair or anything else from which they can obtain body cells for DNA profiling, or fingerprints or "marks" for use in fingerprint matching. The DNA database can help to solve undetected cases where there is no suspect. DNA profiling can also be used to identify a body formally. This is achieved by obtaining DNA profiles from both the mother and father or by relating personal effects to a body. DNA profiling is used in such cases after all other means of identifying a body have been carried out.The details of a person's fingerprints are distinctive to them and only them. Even identical twins do not have identical fingerprints. 

Thus DNA resting helps establish justice in the society. In Bangladesh, along with evidence, witness, eyewitness dependent judiciary system,

DNA has opened a new window of ensuring true justice.

Answer to the question no. 4

eq \o((,a) Taxon, plural Taxa, is any unit used in the science of biological classification, or taxonomy. Taxa are arranged in a hierarchy from kingdom to subspecies, a given taxon ordinarily including several taxa of lower rank. In descending order, these are kingdom, phylum (in plants, division), class, order, family, genus, species.

eq \o((,b) Thyroid is a hormone-secreting gland of the body. Thyroid problemsoccur when over or low secretion of hormones occurs due to external or internal factors. For example, iodine deficiency creates thyroid problems.

eq \o((,c) Given in the stem Mr Farid’s has-


Weight= 60kg


Height=130cm= (130/100)=1.3m

((Mr Farid’s BMI = 60/(1.3)2=35.50

eq \o((,d) BMI stands for Body Mass Index.It is a measure of body fat based on height and weight. A BMI value of 35 or over indicates thesecond stage of obesity, which applies in case of MrFarid. A sound BMI value for ahealthy person should be ranging from 18.5 – 24. For having a sound BMI value, MrFarid should do the followings-
1. Regular exercise
2. Eating healthy diet
3. Eating less carbohydrate
4. Taking protein-rich diets
5. Taking adequate water etc.
Answer to the question no. 5
eq \o((,a) involuntary muscle isa muscle that contracts without conscious control and found in walls of internal organs such as stomach and intestine and bladder and blood vessels, heart etc.
eq \o((,b) Synapse is the connection between a neuron’s axon and another neuron’s dendrite. Through the synapse nerve stimulus from a neuron is transmitted to the next neurons by electrochemicalsignalling system. Without synapse, it won’t be possible for signals to pass through the organs and make a response.
eq \o((,c) The figure B shown in the stem represents plant phloem tissue.
The phloem is a vascular tissue and complex in nature. This type of tissue is composed ofsieve tube, companion cell, phloemparenchyma and phloem fibre.

a) 
Sieve Cell: They are special types of cells.Sieve cells arranged end to end and makea tubular structure called sieve tube. Thecells are separated from each other by asieve-likeplate called sieve plates.Their main function is to conduct foodproduced in leaves to the different parts of a plant.

b) 
Companion cell: Along with each sieve cell, a parenchyma cell with a large nucleus is found. It is assumed that the nucleus of a companion cell controls someactivities of its neighbouring sieve cell. A companion cell is turgid with protoplasmand thin-walled.

c) 
Phloem parenchyma: The parenchyma cells in phloem are thinly walled and have protoplasm like otherparenchyma cells. They help store and conduct food. 

d) 
Phloem fibre: Phloem fibres are sclerenchyma cells. These long cells are arrangedend to end with other. They are also called bastfibres i.e. jute fibre.
Thus phloem tissue phloem transports food from the leaves to the rest of the plant.
eq \o((,d) The A part of the figure represents a nucleus in a cell.
The nucleus is a membrane-bound prominentorganelle found in the eukaryotic cells. It is roughly roundor spherical in structure. Mature sieve cells and red bloodcells lack nucleus. 

Awell-structured nucleus has the following parts:

a) 
Nuclear membrane: Thedouble-layered membrane that encloses thenucleus is called nuclear membrane. It is composed of lipids and proteins. In this membrane, there are some channels called nucleopores.Substances get in and out of a nucleus through the pores. The membrane separates thecontents of a nucleus from thecytoplasm.

b) 
Nucleoplasm: The jell-like fluid enveloped by thenuclear membrane is called nucleoplasm. It is similarto the cytoplasm of a cell. The viscous fluid containsnucleic acids, proteins, enzymes and some othersubstances dissolved in and mixed with it.

c) 
Nucleolus: In a nucleus round shaped structure attached to a chromosome iscalled nucleolus. This non-membrane bound structure is composed of RNA and proteins.Its main function is to assemble ribosomes in a eukaryotic cell.

d) 
Chromatin reticulum: A mass of genetic material, composed of thread-like coiledstructures, is called chromatin reticulum. Chromatin fibres get supercoiled duringnuclear division and become more condensed, and then they are called chromosomes.Chromosomes are individually more distinct. They are the units of heredity and passgenetic information from generation to generation. The normal members of a group ofidentical organisms have the same number of chromosomes. Chromosomes containgenes, and thus carry hereditary trait from generation to generation

[image: image35.jpg]Nucleolus
Nucleoplasm
Chromatin

Nuclear pores





Figure: A detailed diagram of the nucleus
A nucleus houses the heredityinformation in it and controls all the activities of a cell.
Answer to the question no. 6
eq \o((,a) A plasmid is a small, circular, double-stranded DNA molecule that is distinct from a cell's chromosomal DNA. Plasmids naturally exist in bacterial cells, and they also occur in some eukaryotes.

eq \o((,b) Genetic engineering, also called genetic modification, is the direct manipulation of an organism's genome using biotechnology. It is a set of technologies used to change the genetic makeup of cells, including the transfer of genes within and across species boundaries to produce improved or novel organisms.

eq \o((,c) A mass of cells grew from the stem in mitosis cell division process.

Mitosis a type of cell division that results in two daughter cells each having the same number and kind of chromosomes as the parent nucleus. Mitosis occurs in somatic cells and through this division, as the number of cells increases, the plants and animals grow in length and width. Mitosis contains the following stages-

(a) Prophase: This is the first stage of mitosis. At the onset of the stage, thenucleus becomes little larger and chromatin fibres start condensing into short, thick and tightly coiled structures called chromosomes. At this stage, chromosomes can be seen under compound microscope. Though every chromosome then divides into two sister chromatids, they remain attached at the centromere.

(b) Pro-metaphase: At the very early of the stage, spindle apparatus having two poles is developed.The middle planeof the spindle apparatus is called equator. Spindlefibres are stretched from one pole to the other. Kinetochores are protein structures assembled on centromeres and link the chromosomes with mitotic spindles. At this stage kinetochores in centromeres of chromosomes get attached with some fibres of spindle apparatus These fibres are generally called traction fibres. They are also called chromosomal fibre as chromosomes are attached with them. Chromosomes then start assembling on the equatorial plane. The nuclear membrane and nucleolus being disintegrated begin to disappear. In animal cells, spindle apparatus is developed from centrioles, and the centrioles remain in two poles with astral rays spreading round from them.

(c) Metaphase: At the onset of the stage, all the chromosomes complete their assembling at the equator, middle plane from the two poles. The centromere of each chromosome remains on the equator but the two arms take position towards the poles. In this stage, chromosomes look the shortest and thick. The attraction between chromatids decline and repulsion increases. At the late of the stage, division of centromere starts. Nuclear membrane and nucleolus disappear completely.

(d) Anaphase: The sister chromatids become the two sister chromosomes and they are pulled apart. The cleaved centromere moves first to the pole while the chromatids trail behind. Each chromosome splitting into two moves to two poles, and so the number of chromosome remains unchanged. On the position of thecentromere in the chromosome, chromosomes look V, L, J or I shaped, and then these chromosomes are called metacentric, sub-metacentric, acrocentric and telocentric respectively. At the end of the stage anaphase, the daughter chromosomes are totally pulled to the two poles and start their elongation.

(e) Telophase: It is the last stage of mitosis and a reversal of prophase. Chromosomes being decondensed and surrounded by new nuclei elongate back into thin and long structures called chromatin fibres. Nucleolus also reappears. So, ultimately, two new nuclei are formed in two poles. The spindle apparatus is disintegrated and so, spindle fibres gradually disappear.

eq \o((,d) The experiment conducted in the laboratory by Raihan is named as tissue culture. Generally, one or a group of cells of the same type is called tissue. The process of growing a tissue on a nourishing and sterilized medium is tissue culture. Plant tissue culture is a collection of techniques used to maintain or grow plant cells, tissues or organs (like pollen, apical or lateral bud, node, root) under sterile conditions on a nutrient culture medium of theknown composition.

The achievements of tissue culture are-

1. 
Innumerable plantlets can be produced with the same characters from one single plant,

2. 
Disease-free plants are produced

3. 
Rare species can be preserved and be saved from extinction.

4. 
New characters in plants can be developed.

6. 
The plants, which do not produce endosperm, can be developed directly by culturing their embryo.

7. 
Different products like oil, perfume etc. can be made using tissue culture.

8. 
Plants can be adapted to any environment using tissue culture rather than growing them in their native area.

9. 
Disease and pest resistant plantlets are being developed i.e. potato, banana.

10. 
Rapid aforestation is done by producing a large number of saplings of different plants through tissue culture.

Thus tissue culture has helped us achieve a lot of good things.

Answer to the question no. 7

eq \o((,a) Cartilage is an important structural component of the body. It is a firm tissue but is softer and much more flexible than bone. Cartilage is a connective tissue found in many areas of the body including joints between bones e.g. the elbows, knees and ankles.

eq \o((,b) A bone joint which is composed of a capsule, synovial membrane, a synovial cavity with a kind of lubrication fluid or synovial fluid, is called synovial join. The parts of the joint are the articulating surface of bone, covered with smooth cartilage, synovial fluid and synovial membrane. Synovial joints have ligaments for holding the bones together collectively to form a strong fibrous capsule. The synovial fluid and the cartilage of the joint reduce friction and less energy is used for the movement of the joint.

eq \o((,c) The organ mentioned in the stem is ahuman heart.
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Figure: Cross section of human heart

The heart is a triangular shaped, hollow muscular pumping organ. It is situated on the left side in between the two lungs. Heart consists of special unvoluntary muscles. It surrounded by a thin membrane named pericardium. The heart of the wall consists three layer, Example- (1) Epicardium (2) Myocardium and (3) Endocardium.

The heart circulates blood through two pathways: the pulmonary circuit and the systemic circuit. In the pulmonary circuit, deoxygenated blood leaves the right ventricle of the heart via the pulmonary artery and travels to the lungs, then returns as oxygenated blood to the left atrium of the heart via the pulmonary vein.In the systemic circuit, oxygenated blood leaves the body via the left ventricle to the aorta, and from there enters the arteries and capillaries where it supplies the body's tissues with oxygen. Deoxygenated blood returns via veins to the venae cavae, re-entering the heart's right atrium. Thus heart keeps the blood circulation always active.

eq \o((,d) In plants, water and minerals are absorbed by body and translocated to every cell. The excess water from plant is expelled in a unique process named transpiration. 

Advantages: The metabolic activities of any living cell are mostly dependent on this process. Because of transpiration, a suction force is developed in xylem channel and that is called transpiration suction. With the suction force, a plant absorbs water and mineral saltsthrough its root hairs and the absorbed water and mineral salts are conducted to the leaves. If the force decreases, the absorption of water will be decreased and the metabolic activities along with the production of food will be slothful. In the mesophyll of leaf, diffusion pressure deficit is developed because of transpiration and helps the absorption of water. A plant keeps the temperature in the cells of leaves always in a tolerable state by continuously reducing the thermal energy absorbed by the mesophyll. 

Disadvantages:On the contrary, though this important process transpiration contributes many useful actsto a plant, it also plays some harmful roles. For instance, if the rate of the loss of water is greater than the rate of its absorption, it will cause deficiency of water and minerals in the plant. As a result, the plant may die. If water amount is lesser in soil,  water absorption will beminimumthough the transpiration process would be active as usual. To face this crisis, nature causes many plants to drop leaves in winter. Because of the lack in transpiration, the required diffusion pressure deficit will not develop and as a result, the rate of osmosis will be slow.

So, it can be said that transpiration is an essential activity for a plant though it causes some harms to it. For the contrary of the character, Scientist Curtis designated the process transpiration as ‘necessary evil’.

Answer to the question no. 8

eq \o((,a) The transfer of pollen from the male reproductive organ (anther) of one plant to the female reproductive organ (stigma) of another plant is known as cross-pollination. Insects and wind are the main agents of cross-pollination. New plant characteristics are developed in this way.

eq \o((,b) The placenta is a temporary organ that develops in uterus during pregnancy after 12 weeks of fertilization. This structure provides oxygen and nutrients to the growing baby and removes waste products from the baby's blood. The placenta attaches to the wall of the uterus, and the baby's umbilical cord arises from it.At the time of childbirth,placenta is eliminated from the body. It produces some important hormones. Hormones protect the embryo and help in normal development.

eq \o((,c)  Figure X represents an embryo sac of plant.
Near the micropyle being nourished in the nucellus ofan ovule, a cell starts to become larger. Its protoplasm is dense and the nucleus is comparatively larger. The cell divides into four haploid cells through meiotic division. All cells except the smallest one gets destroyed. Gradually the larger cell matures into an embryo sac. The nucleus of the cell is haploid. 8 nuclei are evolved as the nucleus divides through mitosis. These two nuclei take position in two opposing poles.Next, these two nuclei consecutively divide twice and result in four nuclei. 
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Figure: Embryo sac developement

In the next stage, two nuclei form the two poles coming at the middle of the cell get fused and cause the emergence of two haploid secondary nuclei. The nuclei in the two poles turn into cells with some amount of cytoplasm. Collectively, the combined structure of the three cells near the micropyle is called egg apparatus. In between the cells, the one occupying the middle place is the ovum, which is little larger. This is called an egg cell and the other two are called synargid cells. The cells in the opposite pole to the egg apparatus are called antipodal cells. This way the process ofdeveloping embryo sac is ultimately done.

eq \o((,d) The figure Y shows a virus particle named HIV (Human Immunodeficiency Virus). It causes a life-threatening disease named Acquired immune deficiency syndrome (AIDS).

Causes: 

1.
Physical relation with infected partner would allow the virus entry into the body. The virus also can enter the body through broken skin, mouth sores or small tears.

2. 
In some cases, the virus may be transmitted through blood transfusions.

3. 
HIV can be transmitted through needles and syringes contaminated with infected blood. Sharing intravenous drug paraphernalia puts an individual at high risk of HIV and other infectious diseases, such as hepatitis.

4. 
During pregnancy or delivery or through breastfeeding,  infected mothers can infect their babies. But by receiving treatment for HIV infection during pregnancy, mothers significantly lower the risk to their babies.

Symptoms:

Signs and symptoms of the disease are exposed not before 6 months of entering the germs of the disease with the body of ahealthy person. But it may take longer. The symptoms are –

- Rapid loss of body weight.

- Fever for more than one month foran unknown reasons.

- Dry cough for prolonged period.

- Pain in armpit, neck and face become rough.

- Puffiness and swelling of some organs. Such as: face, eyelid, nose etc.

- Itching in the whole body.

Still, there is no cure for the disease. It is better to take preventive measures and be cautious.

44. Barisal Cadet College, Barisal
Biology (Creative)

Answer to the question no. 1 
eq \o((,a) The process through which the molecules of any substance are spread from the region of higher concentration to the region of its lower concentration is called diffusion. 

eq \o((,b) The metabolic activities of any living cell are mostly dependent on transpiration. Because of transpiration, a suction force is developed in the xylem channel and that is called transpiration suction. With the suction force, a plant absorbs water and mineral salts through its root hairs, and absorbed water and mineral salts are carried to the leaves. In the mesophyll of leaves, a diffusion pressure defect is developed because of transpiration and helps in the absorption of water. A plant keeps the temperature in the cells of leaves always in a tolerable state by continuously reducing the thermal energy absorbed by the mesophyll.   

eq \o((,c) The process mentioned in the stem is known as osmosis. In the stem where kismises raisins get soaked and round shaped are explained below ( 

When kismises are placed in water (a hypotonic solution), they absorb water by a process called osmosis and swell up. Osmosis is the net movement of their higher con centration to a region of molecules from their lower concentration through a semi permeable membrane. The movement of water into the cells of kismises through their cell membranes continues until the cells become turgid. 
eq \o((,d) The reaction of the other solution in the above stem is known as reverse osmosis or plasmolysis which plays a very significant role in botanical life. This is analyzed below ( 

It is a vital phenomenon as it explains the process of osmosis. It helps to detect whether a particular cell is living or dead as plasmolysis does not take place in a dead cell. Plasmolysis is important as it helps the plants by shrinking the protoplasm, thereby controlling the plant from wilting. Since a plasmolysed cell can undergo deplasmolysis by placing the cell in the hypotonic solution so that the cell become normal. The phenomenon of plasmolysis is exploited in the process like adding the concentrated solutions of sugar to check the growth of the microorganism like bacteria, fungi etc.  
Answer to the question no. 2 
eq \o((,a) The elaboration of TMGMV is tobacco mild green mosaic virus. 

eq \o((,b) By utilizing tissue culture, nowadays in the reproduction of plants and in the field of developing new varieties, much achievement has been obtained and new horizons have evolved with vast hopes. From the plant part in a short period of time, innumerable plantlets can be produced with the same characters. Easily disease free and especially free from viruses. Tissue culture technology is well accredited for the production and conservation of the species about to be extinct. Tissue culture technology is being used for the development of plants of new character. Nowadays, it has become a regular practice to make some plants free from viral diseases by culturing their meristems, such as potatos. Plantlets of different types of pulses, groundnuts, and jute have also been produced. It has become possible to produce disease free plantlets and seed micro tubers of potato by applying tissue culture.  

eq \o((,c) The method mentioned in the stem is known as tissue culture. The process is described below ( 

Steps of tissue culture ( 

(i)
Selection of mother plant : The healthy, disease resistant plant with high quality is selected for plant tissue culture. 
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(ii)
Preparation of culture medium : For the growth of the plant culture, the culture media are made by mixing proper amounts of essential mineral nutrients, vitamins, phytohormones, sucrose and condensing substance agar to bring the medium to a semi-solid state. 

(iii)
Establishment of sterilized medium : Taking the culture medium in a glass container, its opening is usually closed with a cotton plaque. Later in an autoclave machine, keeping it at the temperature of 121(C under 15 1b/sq. inch pressure for 20 minutes, the medium is sterilzied. After the medium turns into a cold and semisolid state, these explants are inoculated. Then again after closing the mouth or opening the glass container, it is kept in a room with the controlling of light and temperature for the growth of explants. At this stage, the tissue placed on the medium through repeated cell division turns directly into a plantlet or callus or a cluster of cells without differentiation. 

(iv)
Transfer in root developing medium : If no root is developed in the plantlets by this time, after attaining a definite height, the shoots are cut and again placed in the root developing medium. 

(v)
Transfer to the natural environment or plantation: After washing with water and putting them outside the room on the tubs, the plantlets are allowed to adapt with the external environment. When the grown up plantlets become fresh and strong, they are once planted in soil in the natural environment. 

eq \o((,d) Following tissue culture technology, Bangladesh can be benefited ecologically and commercially. This is analyzed below ( 
By utilizing tissue culture, nowadays in the reproduction of plants and in the field of developing new varieties, much achievement has been obtained and new horizons have evolved with vast hopes. From the plant part in a short period of time, innumerable plantlets can be produced with the same characters. Easily disease free and plantlets especially free form viruses, can be produced. Tissue culture technology, is well accredited for the production and conservation of the species about to be extinct. Tissue culture technology is being used for the development of the plants of new characters. Nowadays, it has become a regular practise to make some plants free from viral diseases by culturing their meristems, such as potato tubers. In Bangladesh more successes have been made through tissue culture, Today the production of the plantlets of different orchids which grow in other countries is possible. Disease resistant and high yielding plantlets of banana, wood apple, have been produced. Plantlets of different types of pulses, groundnut, jute have also been produced. It has become possible to produce disease free plantlets and seed micro-tuber of potato by applying tissue culture. 
Answer to the question no. 3
eq \o((,a) Photosynthesis is a process by which green plants use sunlight to synthesize nutrients from carbon-dioxide and water. 

eq \o((,b) Though the process of transpiration contributes many useful acts to a plant, it also plays some harmful roles. For instance, if rate of the loss of water is greater than the rate of absorption, it will cause deficiency of water and minerals in the plant. As a result, the plant may die. If water is deficient in soil, absorption will be very little, though the transpiration would continue as before. So the process transpiration is a necessary evil. 

eq \o((,c) The first phase mentioned in the stem is the light dependent phase of photosynthesis. this phase is explained below ( 

Light is essential in the light dependent phase of photosynthesis. In this phase, solar energy is transformed into chemical energy. Through this process ATP and NADPH + H+ are produced. The organic substance chlorophyll plays a very important role in the development of ATP and NADPH + H+. The chlorophyll molecules absorb photons from light rays and with the help of this energy, ATP is formed by the addition of an inorganic phosphate with ADP. The process of the formation of ATP is called photophosphorilation. 


ADP +Pi  eq \f(light,Chlorophyll)(  ATP.

eq \o((,d) The process mentioned in the stem is photosynthesis. If photosynthesis process stops, biodiversity will be destroyed This is analyzed below ( 

Photosynthesis is the most important biochemical process in the world. Through this process, a bridge is developed between life and sunlight. No animal can produce its food owm. The food we eat such as rice, bread, fruits, vegetables, fish, milk etc. are directly or indirectly derived from green plants. So, all forms of animals is completely dependent on green plants for their food, and the green plants produce the food through the process of photosynthesis. So, it can be said that the food for all plants and animals in the world is produced through the physiological process of photosynthesis. So, if the process of photosynthesis stops, biodiversity will be destroyed. 
Answer to the question no. 4
eq \o((,a) Biodiversity means the variability among living organisms from all sources including terrestrial, marine and other aquatic ecosystems. 

eq \o((,b) When the food energy flow from the primary producers through the different trophic levels, this flow is called a food chain. 

eq \o((,c) The ecosystem around Shafiq's home is a predator food chain. This is described below ( 

In a pool of fresh water, there are some aquatic plants. They are producers, while small fishes are the consumer of primary level as they eat the aquatic plants. Large fishes eat smalles fishes. So, they are known as consumers of the secondary level. As some birds live by eating fishes and insects. They are consumers of the top level. 

The flow chart is given blow ( 

Aquatic plants ( small fish


                      (

Birds  ( Large fish

Fig – Flowchart of a predator food chain. 

eq \o((,d) According to the stem, the consequence on the environment due to the changes are given below ( 

Due to the industrialization on the bank of the pool, the fishes are no longer found and water is not clear as well. Because, the chemicals and the waste materials of industries are fallen down to pool and for that reason fished are dead and water is polluted. As chemicals are mixed with water so its O2 level is destroyed. So, the ecosystem of the pool is totally destroyed. If there are fishes or insects, birds will not get food. Besides unwanted gases that produced in polluted water will harm the environment. 

So, ecological balance will get hampered. Moreover, are some water born and air born diseases will arise. Human are affected. This is why it is dangerous for the environment. 

Answer to the question no. 5
eq \o((,a) Dopamine is a neurotransmitter released by the brain that plays a number of roles in humans and other animals. 

eq \o((,b) The process DNA finger printing starts with isolating DNA from any part of the body such as blood, semen, teeth bones etc. The polymerase chain reaction is the next step in this process. Gel electrophoresis is the final step in this process of DNA fingerprinting. 

eq \o((,c) Fig-x is the figure of a synovial joint. The labelled diagram of a synovial joint is drawn below (
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eq \o((,d) In the stem, ‘P’ indicates biceps and ‘Q’ indicates the triceps. The role of the biceps are triceps in human locomotion are given below ( 

The biceps muscle is attached to the scapula at the top and radius at the bottom. By the stimulation of voluntary nerves when it contracts, it pulls the radius and ulna towards the body, so the arm bends. At that time the triceps muscle relaxes. To push the arm back down again opposite occurs. 

That means by the stimulation of voluntary nerves, the triceps muscle contracts and straightens or extends the radius and ulna. At the same times biceps relaxes. In this way various muscles help in the movement of different organs. 
Answer to the question no. 6
eq \o((,a) The part of a plant, being kept separate with the view of using it in tissue culture, is called an explant. 

eq \o((,b) Our height and weight are used to calculate our BMI. Knowing our BMI is essential. BMI can help a doctor determine our overall fitness and our risk of developing chronic diseases. So, keeping a good health it is essential to know BMI. 

eq \o((,c) The marked foods in fig-A are proteis which are composed of carbon, hydrogen and nitrogen. Proteins contain 20% of nitrogen. Sulphur, phosphorus and iron, are also present in a small quantity. Due to the presence of nitrogen, sulphur, phosphorus and iron the importance of proteins is different from carbohydrates and fats. Only proteins are the source of nitrogen. That is why it is, considered an important component in our. Our body uses protein to build and repair tissues. Our body also uses protein to make enzymes, hormones and other body chemicals. Protein is an important building block of bones, muscles, cartilage skin and blood. That is why proteins are is necessary for our body. 
eq \o((,d) Fig-B is plant or vegetable fat and Fig-C is animal fat. Animal fat is more important than vegetable fat. This is analyzed below ( 

Most vegetable fats are saturated fatty acid. On the other hand, most of the animal fats are unsaturated fatty acids. We all know saturated fat is dangerous for our health, on the other hand unsaturated fat of good for health. This is because unsaturated fats contain low levels of cholesterol. So, that is why animal fats are more important than vegetable fats. 
Answer to the question no. 7
eq \o((,a) The coronary artery is an artery that supplies blood to the heart. 

eq \o((,b) DNA replication is semi conservative because each helix that is created contains one strand from the helix from which it was copied. The replication of one helix results in two daughter helices each of which contains one of the original parental helical strands. 

eq \o((,c) A labelled diagram of the human nervous system is drawn below ( 
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eq \o((,d) The name of the organ mentioned in the stem is the kidney. The kideys are essential for the human body. This is analyzed below ( 

The kidney has an important role in the body to eliminate harmful and needless products. Each nephron of the kidney is continuously producing urine through a complex process. Besides, the kidneys help to expel nitrogenous waste product from the body. The kidneys maintain the balance of mineral salts e.g. sodium chloride, potassium chloride etc. inside the body Moreover, they maintain the balance of water, acid and base of the blood.     
Answer to the question no. 8
eq \o((,a) Full form of PCR is polymerase chain reaction.

eq \o((,b) Peritendium is the connective tissue surrounding a tendon. It provides vascular supply for tendon along with the vessels from musculotentinous junction proximally. 

eq \o((,c) marked ‘A’ the past is lungs. The structure of the lungs is explained below ( 

The lung is the main organ of the respiratory system. The right and left lungs are situated on either side of the heart within the thoracic cavity. It is spongy, soft and light-reddish in colour. The right lung is three lobed and the left one is two lobed. The entire surface of the lungs is covered by a double layered membrane. which is called as pleura. The lungs contain numerous air sacs or alveolus, small bronchioles and blood vessels.  
eq \o((,d) Part ‘B’ in the stem is blood. Gas-1 is oxygen and Gas-2 is carbon dioxide. Blood is essential for the transportation of oxygen and carbon dioxide. 

Gaseous transport in the lungs takes place by diffusion. In the blood, oxygen does not remain free. A large amount of oxygen combines with the haemoglobin of the red blood cell and forms oxyheamoglobin.

During the blood transport, a large amount of oxygen diffuses from the plasma to lymph a small amount of oxygen flows in plasma and most of oxygen makes a loose bond with iron part of haemoglobin and forms a temporary compound that oxyheamoglobin. From oxyhaemoglobin O2 separates easily. From lymph oxygen reaches the cell after penetrating the cell membrane. Again, CO2 is produced by the oxidation of food. From the lymph, CO2 enters blood plasma by capillary diffusion. CO2 is mainly transported as bicarbonate to the longs. In the longs CO2 is released from bicarbonate and passed to the alveoli. Then CO2 forced out diffusing through blood capillaries and alveoli. 
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Fig-b: Neuron
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