Class X

Chapter 2 - Genetics - Some Basic Fundamentals

A. MULTIPLE CHOICE TYPE:
(Select the most appropriate option)
Question 1:
Which one of the following has the smallest number of chromosomes?
(a) Onion
(b) Mouse
(c) Monkey
(d) Ascaris
Solution 1:
(d) Ascaris
Question 2:
Which one of the following is the phenotypic monohybrid ratio in F2 generation?
(a) 3:1
(b) 1:2:1
(c) 2:2
(d) 1:3
Solution 2:
(a) 3: 1
B: VERY SHORT ANSWER TYPE:
Question 1:
Match the terms in column I with their explanations in column 11.

Solution 1:
(a) - (iii) Study of laws of inheritance of characters
(b) - (v) Chromosomes other than the pair of sex chromosomes
(c) - (iv) A gene that can express when only in a similar pair
(d) - (ii) The alternative forms of a gene
(e) - (i) Chromosomes similar in size and shape
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Question 2:
Name two animals which have nineteen pairs of chromosomes.
Solution 2:
Lion, tiger, domestic cat (Any two)
Question 3:
Name any two genetic in humans.
Solution 3:
Colour-blindness, Thalassaemia, Sickle cell anaemia and Haemophilia (Any two)
Question 4:
Which one of the following genotypes is homozygous dominant and which one homozygous
recessive in regards to tongue rolling:
Rr,rr,RR
Solution 4:
Homozygous dominant — RR
Homozygous recessive - rr
C. SHORT ANSWER TYPE:
Question 1:
Differentiate between:
(a) genotype and phenotype.
(b) character and trait.
(c) monohybrid and dihybrid cross (phenotypic ratio)
Solution 1:
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Question 2:
Among lion, tiger and domestic cat, al the three have the same number of 38 chromosomes, yet
they have different appearances. How do you account for such differences?
Solution 2:
The characteristics of a species such as physical appearance, body functions and behavior are not
only the outcome of chromosome number, but these depend on the genotype of very organism.
That means the set of genes present in the organisms may vary and therefore lion, tiger and
domestic cat have the same number of 38 chromosomes, their characteristics (like different
appearances) are the result of the genes located on the chromosomes.
Question 3:
List any three features of garden pea with their dominant and recessive traits.
Solution 3:

Question 4:
Explain why generally only the male child suffers from colour blindness and not the female?
Solution 4:
Colour-blindness is caused due to recessive genes which occur on the X chromosome.
Males have only one X chromosome. If there is recessive gene present on X chromosome, then
the male will suffer from colour-blindness.
Females have two X chromosomes. It is highly impossible that both the X chromosomes carry
abnormal gene. Hence, if one gene is abnormal and since it is recessive, its expression will be
masked by the normal gene present on the other X chromosome. Females are unlikely to suffer
from colour-blindness.
Question 5:
In a certain species of animals, black fur (B) is dominant over brown fur (b) Show the possible
ratio of genotypes and phenotypes of the offspring of the pure breeding different coloured
parents.
Solution 5:
Phenotypic Ratio - 3 (Black Fur) :1 (Brown Fur)
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Genotypic Ratio - l(Homozygous Black Fur):2 (Heterozygous Black Fur): I (Homozygous
Brown Fur)
D: LONG ANSWER TYPE:
Question 1:
Explain the following terms:
(a) heterozygous
(b) Homozygous
(c) pedigree chart.
Solution 1:
(a) Heterozyous: The condition in which a pair of homologous chromosomes carries dissimilar
alleles for a particular character.
For example (i) A daughter (XX° ) from a normal homozygous mother for colour vision (XX) and a colour
blind father has one normal and one defective allele (X°Y).
(ii) Certain tongue rollers are heterozygous with Rr genotype.
(b) Homozyous: The condition in which a pair of homologous chromosomes carries similar
alleles for a particular character.
For example (1) A colorblind daughter (X°X°) will have both the X chromosomes with defective alleles.
(ii) A non-roller will have rr (homozygous) genotype.
(c) Pedigree Chart: A pedigree chart is a diagram that shows the occurrence and appearance or
phenotypes of a particular gene or organism and its ancestors from one generation to the next. In
the pedigree chart, males are shown by squares and females by circles.
Question 2:
State the three Mendel’s laws of inheritance.
Solution 2:
Mendel’s laws of inheritance are:
(I) Law of Dominance: Out of a pair of contrasting characters present together, only one is able
to express itself while the other remains suppressed. The one that expresses is the dominant
character and the one that is unexpressed is the recessive one.
(ii) Law of Segregation : The two members of a pair of factors separate during the formation
of gametes. The gametes combine together by random fusion at the time of zygote formation.
This law is also known as ‘law of purity of gametes’.
(iii) Law of Independent Assortment: When there are two pairs of contrasting characters, the
distribution of the members of one pair into the gametes is independent of the distribution of the
other pair.
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Question 3:
Does the sex of the child depend on the father or it is just a matter of chance? Discuss Solution 3:
The sex of the child depends on the father. The egg contains only one X chromosome, but half of
the sperms contain X-chromosome whereas the other half contains Y-chromosome. It is simply a
matter of chance as to which category of sperm fuses with the ovum and this determines whether
the child will be male or female.
If the egg fuses with X-bearing sperm, the resulting combination is XX and the resulting child is
female.
If the egg fuses with Y-bearing sperm, the resulting combination is XY and the resulting child is
male.

E. STRUCTURED I APPLICATION AND SKILL TYPE:
Question 1:
In a certain species of animals, black fur (B) is dominant over brown fur (b) Predict the genotype
and phenotype of the offspring when both parents are ‘Bb’ or have heterozygous black fur.
Solution 1:

Genotype - l(Homozygous Black Fur) :2 (Heterozygous Black Fur):l (Homozygous Brown Fur)
Phenotype -3 (Black Fur) :l(Brown Fur)

Class X

Chapter 2 - Genetics -

Biology

Question 2:
Two pairs (A & B) of rabbits were crossed as given below:

(a) Can you tell which coat colour (black or white) is dominant ? . . . . . . . . . . . . . . .
(b) Is the coat colour sex-linked ? . . . . . . . . . . . . . . . . .
Solution 2:
(a) Black
(b) No
Question 3:
Make a punnett square for finding out the proportion of different genotypes in the progeny of a
genetic cross between.
(a) A pure tall (TT) pea plant with a pure dwarf (tt) pea plant.
(b) red flower variety of pea (RR) with white flower variety of pea (rr)
Solution 3:
(a)

Genotype - 1(Homozygous tall) :2 (Heterozygous tall):1 (Homozygous dwarf)
Phenotype - 3 (Tall) :1 (Dwarf)
(b)
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Genotype - 1(Homozygous red) :2 (Heterozygous red): I (Homozygous white) Phenotype - 3
(Red) :1 (White)

Question 4:
A family consists of two parents and their five children and the pedigree chart below shows the
inheritance of the trait colour blindness in them.

(a) Who is colour blind in the parents — the Father or the Mother?

Solution 4:
(a) Father
(b) Two sons and three daughters
(c) The child I (daughter) is colour blind
(d) X chromosome
(e) Haemophilia

( i ) State Mendel’s law of Independent Assortmcnt.
( ii ) A homozygous tall plant (T) bearing red coloured (R) flowers is crossed with a homozygous
dwarf plant ( t ) bearing white flowers ( r );
(1) Give the Genotype and Phenotype of the F1 generation.
(2) Give the possible combinations of the gametes that can be obtained from the F1 hybrid.
(3) Give the dihybrid ratio and the phenotype of the offsprings of the F2 generation when
two plants of the F1 generation above are crossed.
( i ) When there are two pairs of contrasting characters, then the distribution of each pair to the
gametes is independent of the distribution of the other pair of characters.
( ii )

Q. 2 — (I) State Mendel’s law of dominance.
(II) A pure tall plant is crossed with a pure dwarf plant .Draw punnett squares to show
Fl generation & F2 Generation.
(Ill) Give the phenotype of F2 generation.
(IV) Give the phenotypic & genotypic ratio of F! & F2 generation.
(V) Name any TWO X- linked diseases in human.

Q.3 — In a certain species of animals black fur ‘B’ is dominant over brown ‘b’ predict the
genotype & phenotypes of the offsprings when both the parents have heterozygous black fur.
Ans: genotype —BB,Bb, bb. Phenotype — 3 offsprings with black fur, 1 offspring with
brown fur.
Q .4 — Find out the progeny of a marriage between a normal man & a carrier haemophilic
woman.
Ans: XXh ( carrier daughter) , XhY (Haemophiliac son ), XX ( normal daughter, XY (normal son).
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ABSORPTION BY ROOTS
EXERCISE: 1
A. MULTIPLE CHIOCE TYPE:
Question 1:
Absorption of water by the plant cells by surface attraction is called :
(a) Diffusion
(b) Osmosis
(c) Imbibition
(d) Endosmosis
Solution I:
c) Imbibition
Question 2:
A plant cell placed in a certain solution got plasmolysed. What was the kind of solution?
(a) Isotonic sugar solution
(b) Hypotonic salt solution
(c) Hypertonic salt solution
(d) Isotonic salt solution
Solution 2:
c) Hypertonic salt solution
Question 3:
The state of a cell in which the cell wall is rigid and stretched by the increase in volume due to
the absorption of water is called.
(a) Flaccidity (b) Turgidity (c) Capillarity
(d) Tonicity
Solution 3:
b) Turgidity
Question 4:
Which one of the following is a characteristic NOT related with the suitability of the roots for
absorbing water?
(a) Tremendous surface area
(b) contain cell sap at a higher concentration than the surrounding soil water
(c) Root hairs have thin cell walls
(d) Grow downward into the soil
Solution 4:
(d) Grow downward into the soil
Question 5:
Movement of molecules of a substance from the region of their higher concentration to the
region of their lower concentration without the involvement a separating membrane, is called
(a) Osmosis
(b) Diffusion
(c) active transport
(d) Capillarity
Solution 5: (b) Diffusion
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Question 6:
Osmosis and diffusion are the same except that osmosis there is:
(a) a freely permeable membrane
(b) a cell wall in between
(c) a selectively permeable membrane in between
(d) an endless inflow of water into a cell
Solution 6:
(c) a selectively permeable membrane in between
Question 7:
The highest water potential (capacity to move out higher concentrated solution) is that of
(a) Pure water
(b) 10% salt solution
(c) Honey
(d) 50% sugar solution
Solution 7
(a) Pure water
Question 8:
The space between the cell wall and plasma membrane in a plasmolysed cell is filled with.
(a) isotonic solution
(b) hypotonic solution
(c) Hypertonic solution
(d) water
Solution 8:
(c) hypertonic solution
Question 9:
What is responsible for guttation?
(a) Osmotic pressure
(b) Root pressure
(c) suction pressure
(d) Capillarity
Solution 9:
(b) Root pressure
Question 10:
The most appropriate characteristic of a semipermeable membrane is that
(a) it has minute pores
(b) it has no pores
(c) it allows the solute to pass through but not the solvent
(d) it allows a solvent to pass through freely but prevents the passage of the solute.
Solution 10:
(d) it allows a solvent to pass through freely but prevents the passage of the solute
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VERY SHORT ANSWER TYPE:
Question 1:
Name the following:
(a) The condition of a cell placed in a hypotonic solution.
(b) The process by which intact plants lose water in the form of droplets from leaf margins
(c) The process by which water enters root hairs.
(d) The term for the inward movement of solvent molecules through the plasma membrane of a
cell.
(e) The process by which molecules distributes themselves evenly within the space they occupy
(f) The pressure which is responsible for the movement of water molecules across the cortical
cells of the root.
(g) The pressure which is responsible for the movement of water molecules across the cortical
cells of the root.
Solution 1:
(a) Turgidity
(b) Guttation
(c) Osmosis
(d) endosmosis
(e) diffusion
(f) root pressure
(g) Root pressure
Question 2:
Give the equivalent terms for the following:
(a) Pressure of the cell contents on the cell wall
(b) The condition in which the cell contents are shrunken
(c) Loss of water through a cut stem
Solution 2:
(a) Turgor pressure
(b) Flaccidity
(c) Bleeding
Question 3:
Complete the following statements:
(a) Hypotonic solution is one in which the solution kept outside the cell has lower solute
concentration than the cell.
(b) Active transport is one in which the ions outside the roots are
(c) The bending movements of certain flowers towards the sun and the sleep movements of
certain plants at night are examples of
Solution 3:
(a) the fluids inside
(b) transported inside against their concentration gradient
(c) turgor movements
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Question 4:
(a) When placed in a more concentrated solution, the cell contents will
(shrink / swell up)
(b) The pressure by which the Molecules tend to cross the semi-permeable membrane
is called osmotic pressure. (salt / water)
(c) Active transport is in a direction to that of diffusion. (opposite / Same)
Solution 4:
(a) Shrink
(b) Water
(c) opposite
Question 5:
Match the items in column I with those in column II Column I Column II
a Xylem
(i) semi - permeable
b Phloem
(ii) permeable
c Cell membrane (iii) downward flow of sap
d Root pressure (iv) upward flow of water
e Cell wall (v) guttation
Solution 5: Column I Column II
a Xylem (iv) upward flow of water
b Phloem (iii) downward flow of sap
c Cell membrane (i) semi-permeable
d Root pressure (v) guttation
e Cell wall (ii) permeable
SHORTANSWER TYPE:
Question 1:
Differentiate between the following:
(a) Plasmolysis and deplasmolysis (b) Turgor pressure and wall pressure
(c) Guttation and bleeding (d) Turgidity and Flaccidity
Solution 1:
(a)
Plasmolysis Deplasmolysis 1. It refers to the shrinkage of the cytoplasm and withdrawal
of the plasma membrane from the cell wall caused due to the withdrawal of water when placed in
a hypertonic solution. 2. In Plasmolysis, the cell becomes flaccid. 1. Deplasmolysis is the
recovery of a plasmolysed cell when it is placed in water, wherein the cell‘s protoplasm again
swells up due to the re-entry of water. 2. In deplasmolysis, the cell becomes turgid. (b) Turgor
pressure Wall pressure Turgor pressure is the pressure of the cell contents on the cell wall. Wall
pressure is the pressure exerted by the cell wall on the cell content. (c) Guttation Bleeding
Guttation is the process by which drops of water appear along leaf margins due to excessive root
pressure. Bleeding is the loss of cell sap through a cut stem. (d) Turgidity Flaccidity It is the state
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of a cell in which the cell cannot accommodate any more water and it is fully distended. 1. it is
the condition in which the cell content is shrunken and the cell is not tight.
Question 2:
(a) Mention whether the following statements are true (T) or false (F)
(i) A plant cell placed in hypotonic solution gets Plasmolysed.
(ii) Addition of salt to pickles prevents growth of bacteria because they turn turgid.
(iii) Cells that have lost their water content are said to be deplasmolysed.
(iv) Xylem is the water conducting tissue in plants.
(v) The shrinkage of protoplasm, when a cell is kept in hypotonic solution.
(vi) The cell wall of the root cell is a differentially permeable membrane.
(b) Correct the false statements by altering the last word only.
Solution 2:
(a) (i) False (ii)False (iii) False (iv) True (v) False (vi) False
(b) (i) A plant cell placed in hypotonic solution gets turgid. (ii) Addition of salt to pickles
prevents growth of bacteria because they turn flaccid. (iii) Cells that have lost their water content
are said to be plasmolysed. (iv) The shrinkage of protoplasm, when a cell is kept in hypertonic
solution.
Question 3:
What is the difference between ‗flaccid‘ and ‗turgid‘? Give one example of flaccid condition in
plants.
Solution 3:
The cell is said to be turgid when the plant cell wall becomes rigid and stretched by an increase
in the volume of vacuoles due to the absorption of water when placed in hypotonic solution. On
the other hand, the cell is said to be flaccid when the cell contents get shrunken when the cell is
placed in hypertonic solution and the cell is no more tight. Flaccidity is the reverse of turgidity.
Example: Weeds can be killed in a playground by sprinkling excessive salts around their base.
Or
A plant cell when immersed in hypertonic solution like salt solution for about 30 minutes will
become flaccid or limp.
Question 4:
Give reasons for the following:
(a) If you sprinkle some common salt on grass growing on a lawn, it is killed at that spot. (b) If
you uproot a plant from the soil, its leaves soon wilt.
(c) It is better to transplant seedlings in a flower-bed in the evening and not in the morning. (d) A
plant cell when kept in a hypertonic salt solution for about 30 minutes turns flaccid. (e) Potato
cubes when placed in water become firm and increase in size.
Solution 4:
(a) Common salt when sprinkled on the grass causes the Plasmolysis of grass cell ultimately
leading them to death. Hence, if we sprinkle some common salt on grass growing on a lawn, it is
killed at the spot.
(b) If a plant is uprooted, the leaves continue losing water by transpiration, but there is no more
water absorbed the roots. This does not allow the compensation for the loss of water by
transpiration; hence the leaves of the uprooted plant wilt soon.
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(c) Transplantation causes stress to the seedlings. If the seedlings are transplanted in the
morning, they would have to immediately bear the additional stress of excessive transpiration
occurring during the hot afternoon. Transplantation in the evening helps the seedlings to adjust
for a longer time during the night (cooler temperatures) because the quantity of water absorbed
exceeds the loss of water through transpiration. Therefore, it is better to transplant seedling in a
flower bed in the evening and not in the morning.
(d) In a hypertonic solution, the solution outside the cell has higher solute concentration than the
fluids inside the cell. Therefore, water flows out from the plant cell due to exosmosis. The
cytoplasm shrinks and the plasma membrane withdraws away from the cell wall and this the cell
becomes flaccid. Hence a plant cell when kept in a hypertonic salt solution for about 30 minutes
turns flaccid.
(e) Potato cubes contain excess of salts and sugars as compared to the water in which the cubes
are placed. Hence, due to endosmosis, water from the surrounding enters the potato cubes
making them firm and increasing their size.
Question 5:
Mention whether the following statements are true (T) or false (F) and give explanation in
support of your answer.
Solution 5:
(a) True. Plasmolysis occurs due to outflow of water from the cell when placed in hypertonic
solution due to which the cytoplasm shrinks away from the cell wall. On the other hand,
deplasmolysis is the result of the re-entry of water into the plasmolysed cell when placed in
hypotonic solution due to which the protoplasm again swells up pressing tight against the cell
wall.
(b) False. Guttation is the process by which drops of water appear along leaf margins due to
excessive root pressure whereas bleeding is the loss of cell sap through a cut stem.
(c) False. There are two seed coats in a seed.
(d) False. The leaves of the twig remain turgid since its xylem is intact and xylem is responsible
for water conduction in plants.
(e) False. Guttation occurs due to excessive root pressure. t is maximum when root pressure is
maximum which occurs in the early mornings or at night. This is because during these times,
transpiration is very low and water absorption is very high.
(0 False. Dry seeds when submerged in water swell up due to imbibitions. On contact with water
dry seeds imbibe water and swell up.
Question 6:
What do you mean by transpiration pull?
Ans: As the water is lost from the surface of leaf by transpiration, more water molecules are
pulled up due to tendency of water molecules to remain joined (cohesion), produces a continuous
column of water through the stem. This phenomenon is known as transpiration pull.
Question 7:
―Grapes shrink when immersed in a very strong sugar solution‖, Explain.
Ans: Very strong sugar solution is hypertonic to the grape‘s juice. Therefore, water from inside
the grapes moves to outside hypertonic solution. It results in the shrinkage of grapes.
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Question 8:
Explain why grass in your lawn becomes greener if you add a little fertilizer to it. But it dies if
you add alot of it.
Ans: If a little fertilizer is added, it provides minerals and other nutrients, so the leaves
synthesize more chlorophyll and appear greener. If a lot of fertilizer is added, it forms a
hypertonic solution in the surrounding resulting in plasmolysis and consequently wilting of parts
of the plant. Ultimately the plant dies.
Question 9:
Describe the process of opening and closing of Stomata.
Ans: The guard cells surrounding the stomatal opening in leaves is provided with chioroplast
while the epidermal cells do not have chioroplast.
During the Day: In the presence of sunlight, photosynthesis takes place in the guard cells and
food in the form of soluble glucose is prepared. The glucose is prepared at a much faster rate than
it can be translocated. Hence, it accumulates in the guard cell and raises its osmotic pressure. The
surrounding epidermal cells have a lower osmotic pressure and water from them diffuses into the
guard cell, through the semi-permeable cell membrane. Due to the accumulation of water, the
guard cell becomes turgid and its inner concave wall is distended, leaving the stoma open.
At Night: The glucose is rapidly translocated through the phloem tissue to the different parts of
the plant body for utilization, and storage in the form of insoluble starch. Thus, the osmotic
pressure of the guard cell falls and water from the guard cell passes into the epidermal cells. The
guard cell becomes flaccid, its walls collapse and the stoma closes.

Question 10:
What is the differences between the following:
1. Osmosis and Diffusion.
2. Turgid and Flaccid.
3. Permeable and Semi-permeable membrane.
4. Active transport and Passive transport.
5. Turgor pressure and Wall pressure.
6. Turgor pressure and Root pressure.
7. Plasmolysis and Deplasmolysis.
8. Endosmosis and Exosmosis.
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Question 11:
The given diagram represents the result of an experiment conducted on two freshly taken leafy
shoots of a herbaceous plant. The lower ends of the shoots are dipped hi ordinary water.

(i) What is the attn of the experiment?
(ii) Some parts of the stem in both the shoots have been removed. Name the conducting tissue in
shoot A and in shoot B that has been removed.
(iii) What are the results of the experiment?
Solution 11:
(i) The aim of the experiment is to show that conduction of water xylem.
(ii) In shoot A, phloem has been removed. In shoot B. xylem has been removed.
(iii) In shoot B, xylem has been removed so the leaves show wilted appearance. But in shoot A.
xylem has not been removed and the leaves show turgid appearance.
Question 12:
Given below is the diagram of an experiment Just at the start. Study the diagram Carefully and
answer the following questions:
(i) What phenomenon is Intended to be shown by this experiment?
(ii) Which limb of the U tube contains more concentrated sucrose solution—A or B?
(iii) Why have the two kinds molecules been shown in different sizes?
(iv) Why is the membrane separating the two solutions labeled as semi permeable membrane?
(v) Which limb of the U-tube (A or B) is functionally comparable to the root hairs of a plant?
(vi) Redraw the diagram to show the result of the experiment after a few hours.
Solution 12:
(i) Osmosis.
(ii) Limb A in the U-tube has more concentration of sucrose solution
(iii) To represent solvent and solute particle: Bigger – Solute; Smaller — Solvent.
(iv) The membrane separating the two solutions allows only solvent molecules to pass through.
(v) Limb A is functionally comparable to the root hairs of a plant.
(vi)
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Question 13:

Guidelines 1 to 5 indicate the following:
(1) Cell wall, (2) Strong sugar solution, (3) Protoplasm (4) Large vacuole,
(5) Nucleus
(a) What is the state of the cell shown in the cell shown in the diagram?
(b) Name the structure which acts as a selectively permeable membrane.
(c) If the cell had been placed in distilled water instead of strong sugar solution, which feature
would not have been seen?
(d) Name any one feature of this plant cell which is not present in an animal cell.
Solution 13:
(a) The cell is flaccid i.e. it is plasmolysed.
(b) Plasma Membrane
(c) Plasmolysis would not occur and flaccidity would not be seen i.e. the protoplasm would not
have shrunken away from the cell wall.
(d) Cell Wall is absent in animal cell.
Question 14:
A leaf cell of a water plant was placed in a liquid other than pond water. After sometime, it
assumed a shape as shown below:

(a) Give the term for the state of the cell it has acquired.
(b) Comment on the nature (tonicity) of the liquid surrounding the cell.
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(c) Redraw in the space provided, the diagram of the cell is it is soon placed in ordinary water for
some time.
Solution 14:
(a) Flaccid Cell
(b) The liquid is hypertonic solution. It has higher solute concentration outside the cell than the
fluids inside the cell.

(c) At night d he re is shortage of water in the leaf, the guard cells turn flaccid and their inner
rigid walls become straight, thus closing the stomatal aperture.
Question 15:
Concentration of mineral nutrient elements is higher inside the root hairs than in the surrounding
soil. How do roots take them in from the soil?
Solution 15:
If the concentration of mineral nutrient elements is higher inside the root-hairs than in the
surrounding soil, then roots take them in from the soil by active transport. In active transport. the
mineral ions are forcibly carried from the surrounding soil i.e. the region of their lower
concentration into the roots i.e. the region of their higher concentration through the cell
membrane by expenditure of energy. This energy is supplied by the cell in the form of ATP.
Question 16:
Explain how soaked seeds swell up and burst their seed coats.
Solution 16:
When soaked in water, the seeds swell up due to imbibition and endosmosis. During these two
processes water enters the cell. Due to endosmosis, at some point, the seed coat is unable to bear
the turgor pressure and hence, the seed coat bursts.
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Question 17:
Leaves of the sensitive plant wilt and droop down on a slight touch. What mechanism brings
about this change?
Solution 17:
Leaves of the sensitive plant wilt and droop down on a slight touch due to turgor movement.
Petiole of sensitive plant is held up by turgid pulvinus tissue. The stimulus of touch leads to loss
of turgor at the base of the leaflets and at the base of the petioles i.e. pulvinus. The cells of the
lower side of pulvinus lose water and the petiole collapses. This causes the wilting and drooping
of the leaves.

Question 18:
What is transpiration pull? How is it caused?
Solution 18:
As water is lost from the leaf surface by transpiration, more water molecules are pulled up due to
the tendency of water molecules to remain joined i.e. cohesion. This produces a continuous
column of water throughout the stem which is known as transpiration pull. A negative pressure
or tension is produced in the xylem that pulls the water from the roots and soil. Transpirational
pull is an important force which causes the ascent of sap.

Question 19:
The diagram below represents a layer of epidermal cells showing a fully grown root hair
Study the diagram and answer the questions that follow:
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(a) Name the parts labelled A, B, C and D.
(b) The root hair cell is in a turgid state. Name and explain the process that caused this state.
(c) Mention one distinct difference between the parts labelled A and B.
(d) Draw a diagram of the above root hair cell as it would appear when a concentrated solution of
fertilizers is added near it.
Solution 19:
(a)
A - Cell wall
B - Cell membrane
C - Cytoplasm
D - Nucleus
(b) A root hair gets turgid because of the absorption of water from the surrounding. Absorption
of water by root hair is achieved by the process of osmosis. The concentration of water in the
surrounding is more than that of the interior of the cell; this causes the water from the
surrounding to move in because of endosmosis.

Question 20:
Two potato cubes each 1 cm in size, were placed separately in two containers (A&B), the
container (A) having water and the other (B) containing concentrated sugar solution. After 24
hours when the cubes were examined, those placed in water were found to be firm and had
increased slightly in size and those placed in concentrated sugar solution were found to be soft
and had somewhat decreased in size. Use the above information to answer the questions that
follow:
(a) Account for the firmness and increase in the size of the potato cubes placed in water.
(b) Account for the softness and decrease in size of the potato cubes which were places in sugar
Solution 20:
(c) name and define the physical process being investigated in this experiment. Solution
(a) Water is hypotonic to the potato cells, due to which endosmosis occurs and water enters the
potato cells. The protoplasm swells up pressing tight against the cell
wall. The cells are fully distended i.e. turgid. This causes the firmness and increase in the size of
the potato cubes when placed in water.
(b) Sugar solution is hypertonic to the potato cells, due to which exosmosis occurs and water
flows out of the potato cells. The potato cell loses its distended appearance, the cytoplasm
shrinks and the plasma membrane withdraws from the cell wall. The cells become limp or
flaccid. This causes the softness and decrease in size of the
potato cubes when placed in sugar solution.
(c) The process being investigated is osmosis. Osmosis is the diffusion of water molecules across
a semi-permeable membrane from a more dilute solution (with a lower solute
concentration) to a less dilute solution (with a higher solute concentration).
Question 21:
Given below is the diagrammatic representation of the transverse section of a part of a plant.
Study it and answer the questions that follow:

(a) Name the part of the plant that is shown
(b) Label the parts I to 6
(c) Write the functions of parts 3 and 5
Solution 20:
(a) It is the diagrammatic cross-section of a part of a root.
(b) - Root hair
2 - Epidermis
3 - Cortex
4 - Endodermis
5 - Phloem
6—Xylem

(c) Cortex (label 3) is the ground tissue and is active in the uptake of water and minerals. It also
helps in storage of photosynthetic products.
Phloem (label 5) helps in transporting the prepared food from leaves to different parts of the
plant.
Question 21:
Study the diagram given below and answer the questions that follows:

(a) Name the process being studied in the above experiment
(b) Explain the process mentioned in (a) above
(c) why is oil placed over water?
Solution 21:
(a) The process of water absorption by plant roots through osmosis is being studied here.
(b) A root-hair contains cell sap which contains higher concentration of salts as compared to
outside soil water. This difference sets off osmosis and outside water diffuses into the root-hair.
From the cell bearing root-hair, water passes into adjoining cells one after another to finally the
xylem vessels.
The surface of water was covered with oil to prevent any loss of water by evaporation.
Question 22:
Show by a series of diagrams, the change which a plant cell will undergo when placed in
(a) Hypertonic salt solution and
(b) Hypotonic salt solution
Solution 22:

TRANSPIRATION

EXERCISE (A)

MULTIPLE CHOICE TYPE:

Question 1:
Transpiration pull will be maximum under which set of the following conditions?
(a) Open stomach, dry atmosphere and moist soil.
(b) Open stomata, high humid atmosphere and well irrigated soil.
(c) Open stomata, high humid atmosphere and dry soil.
(d) closed stomata, dry atmosphere and dry soil.
Solution :
(a) Open stomata, dry atmosphere and moist soil
Question 2:
With decrease in atmospheric pressure, the rate of transpiration will
(a) increase
(b) decrease rapidly
(c) decrease slowly
(d) remain the same
Solution 2: (a) increase
Question 3:
The rate of transpiration is more when
(a) atmosphere is dry
(b) temperature is high
(c) humidity is high
(d) atmosphere is dry and temperature is high
Solution 3: (d)atmosphere is dry and temperature is high
Question 4:
One of the internal factors which affect the rate of transpiration is
(a) big size of the leaf
(b) colour of the leaf
(c) sunken stomata
(d) sunny day
Solution 4: (c) sunken stomata
Question 5:
Guttation takes place through
(a) stomata
(b) lenticels
(c) lower epidermis of leaves
(d) hydathodes
Solution 5: (d) hydathodes

Question 6:
The loss of water as water vapour from the aerial parts of a plant is known as
(a) evaporation
(b) perspiration
(c) guttation
(d) transpiration
Solution 6: (d) transpiration
Question 7:
Transpiration will be fastest when the day is
(a) cool, humid and windy
(b) hot, humid and still
(c) hot, humid and windy
(d) hot, dry and windy
Solution 7:
(d) hot, dry and windy
Question 8:
Most of the transpiration in tall trees occurs through
(a) stomata
(b) Lenticels
(c) cuticle
(d) Bark
Solution 8:
(b) Lenticels
Question 9:
Transpiration is best defined as
(a) loss of water by the plant
(b) evaporation of water from the surfaces of a plant
(c) loss of water, as water vapour, by a plant
(d) release of water by a plant into the atmosphere
Solution 9:
(b) evaporation of water from the surfaces of a plant
B. VERYSHORTANSWER TYPE:
Question 1:
Name the following:
(a) Openings on the stem through which transpiration occurs
(b) The process by which the intact plant loses water in the form of droplets.
(c) An instrument used to find the rate of transpiration
(d) A plant in which the stomata are sunken
(e) The apparatus to record the rate of transpiration in a cut shoot.
(f) Any two parts of a leaf which allows transpiration.
(g) The structure in a leaf that allows guttation.

(h) Loss of water as droplets from the margins of certain leaves.
Solution 1:
(a) Lenticels
(b) Guttation
(c) Potometer
(d) Nerium
(e) Ganong’s potometer
(f) Stomata and cuticle
(g) Hydathodes
(h) Guttation
Question 2:
Fill in the blanks:
(a) Transpiration is the loss of water as water from the parts of the plant.
(b) Closing of and shedding of leaves reduce
(c) Transpiration helps in creating Force and in eliminating excess
Solution 2:
(a) vapour, aerial
(b) stomata, transpiration
(c) suction, water (heat)
C. SHORTANSWER TYPE:
Question 1:
Given below is an example of a certain structure and its special functional activity:
Chioroplasts and Photosynthesis.
In a similar way, write the functional activity against each of the following:
(a) Hydathodes and
(b) Leaf spines and
(c) Lenticels and
(d) Thick cuticle and
Solution 1:
(a) guttation
(b) protection and reduced transpiration
(c) transpiration
(d) reduced transpiration
Question 2:
(a) State whether the following statements are True (T) Or False (F)?
(i) Most transpiration occurs at midnight.
(ii) Transpiration creates a pull for upward movement of the sap.
(iii) Wind velocity has an effect on transpiration.
(iv) Voltmeter is an instrument used for measuring the rate of transpiration in green plants.
(b) Rewrite the false statements, in (a) above, in the correct form by changing either the first or
the last word only.
Solution 2: (a) (i) False (ii) True (iii) True (iv) False

(b) (i) Most transpiration occurs at mid-day. (iv) Potometer is an instrument used for measuring the
rate of transpiration in green plants.
Question 3:
Give suitable explanation for the following:
a) A higher rate of transpiration is recorded on a windy day rather than on a calm day. b) Excessive
transpiration results in the wilting of the leaves.
c) Water transpired is the water absorbed.
d) More transpiration occurs from the lower surface of a dorsiventral leaf.
e) Cork and bark of trees help in preventing loss of water.
f) Perspiration and transpiration help to cool the body temperature of the organism. g) On a bright
sunny day, the leaves of certain plants roll up.
Solution 3:
a) Transpiration increases with the velocity of wind. If the wind blows faster, the water vapours
released during transpiration are removed faster and the area surrounding the transpiring leaf does
not get saturated with water vapour.
b) When the rate of transpiration far exceeds the rate of absorption of water by roots, the cells lose
their turgidity. Hence, excessive transpiration results in wilting of the leaves.
c) Plants absorb water continuously through their roots, which is then conducted upwards to all the
aerial parts of the plant, including the leaves. Only a small quantity of this water i.e. about 0.02%
is used for the photosynthesis and other activities. The rest of the water is transpired as water
vapour. Hence water transpired is the water absorbed.
d) There are more stomatal openings on the lower surface of a dorsiventral leaf More the number
of stomata, higher is the rate of transpiration. Hence more transpiration occurs from the lower
surface.
e) Cork and Bark of trees are tissues of old woody stems. Bark is thick with outermost layer made
of dead cells and the cork is hydrophobic in nature. These properties make them waterproof and
hence they prevent 1transpiration.
f) In both perspiration and transpiration, water is lost by evaporation from the body of the
organism as water vapour. This evaporation reduces the temperature of the body surface and brings
about cooling in the body of the organism.
g) On a bright sunny day, the rate of transpiration is much higher than any other days. The leaves
of certain plants roll up on a bright sunny day to reduce the exposed surface and thus reduce the
rate of transpiration.
Question 4:
Which of the following statements are true and which ones are false? Give reason in support of
your answer.
(a) Potometer is an instrument used for Demonstration of transpiration occurring from the lower
surface of a leaf
(b) Forest contribute in bringing rains.
(c) Hydathodes are similar to stomata in plant physiology.
(d) Atmospheric humidity promotes transpiration from a green plant.
(e) Some desert plants have sunken stomata on their leaves.
(f) Most transpiration occurs during midday.
Solution 4:

(a) False Reason: Potometer is used to measure the rate of transpiration in a plant. Demonstration
of transpiration occurring from the lower surface of a leaf is done by analyzing the changes in
colour of pieces of dry cobalt chloride paper attached (and held in place) to the two surfaces of a
leaf.
(b) True Reason: Transpiration carried out by the large number of trees in a forest. This increases
the moisture in the atmosphere and brings rain.
(c) False Reason: Hydathodes are special pores present on the ends of leaf veins through which
guttation occurs and water droplets are given out. Their openings cannot be regulated. Stomata on
the other hand are minute openings in the epidermal layer of leaves through which exchange of
gases as well as transpiration occurs. Water is given out as water vapour. Stomatal opening is
regulated by guard cells.
(d) False Reason: Transpiration is reduced during high atmospheric humidity. High humidity in the
air reduces the rate of outward diffusion of the internal water vapour across stomata, thereby
reducing the rate of transpiration.
(e) True Reason: Desert plants need to reduce transpiration as much as possible so as to survive in
the hot and dry environment. Hence some of them have sunken stomata as an adaptation to curtail
transpiration.
True Reason: During the day, the stomata are open to facilitate the inward diffusion of carbon
dioxide for photosynthesis. During mid-day, the outside temperature is higher, due to which there
is more evaporation of water from the leaves. Therefore more transpiration occurs during mid-day.
Differentiate the following

transpiration, transpiration allows ascent of sap, absorption and condition of minerals, brings
cooling effect; but excessive transpiration leads to wilting and finally death of the plant. Thus, it is
considered as a necessary evil.

Question 5 :
Give three means of water loss in plants.
Solution 5 :
The three means of water loss in plants are:
(a) transpiration (b) Guttation (c) Bleeding
CHAPTER 5 :

Transpiration

Question 1
Explain in brief the opening and closing mechanism of stomata.
Solution 1
The opening and closing of stomata depends upon the changes in the turgidity of their guard cells.
Due to absorption of water the guard cells become turgid.Their inner walls are pulled apart by their
outer wall.The gap between the guard cells become wider and stomata open. When guard cells are
flaccid due to loss of water, the outer walls are not stretched , their inner walls are not pulled apart
decreasing the gap between the guard cells and stomata close.
Question 2
Explain the mechanism of opening and closing stomata?
Solution 2
Mechanism of stomata: Stomata are small pores present on the leaves which contains two kidneyshaped guard cells. The opening and closing of stomata depends upon the changes in the turgidity
of their guard cells. Due to absorption of water the guard cells become turgid.Their inner walls are
pulled apart by their outer wall.The gap between the guard cells become wider and stomata
open.When guard cells are flaccid due to loss of water, the outer walls are not stretched, their inner
walls are not pulled apart decreasing the gap between the guard cells and stomata close.
Question 3
Why is transpiration important for plants?
Solution 3
Transpiration is important for plants because it evaporates excess water which
produces a cooling effect to plants. This process also helps in ascent of sap and transportation of
water and minerals to the various parts of the plants.

b) Transpiration is the loss of water in the form of water vapour from leaves & other aerial parts.
c) To prevent evaporation of water.
d) Bell jar without plant.
e) i) it gives cooling effect. ii) Creates suction force to absorb more water.
f) Sunken stomata, less no. of stomata, narrow leaves.

Q.15The given figure represents an experiment :

(a) Leaf A was coated with grease on both surfaces.
(b) leaf 13 was coated with grease on the lower surface,
(c) Leaf C was coated with grease on upper surface.
(d) Leaf D was left without application of grease.
(i) Which leaf dries first? Give reason.
(ii) Which leaf dries last? Give reason.
(iii) Why is leaf C semi-fresh?
Ans.
(i) Leaf ‘D’, as transpiration takes place from both surface
(ii) Leaf ‘A’ as there is no transpiration due to grease coated on both surfaces.
(iii) There is no transpiration from upper surface as grease is coated on that surface . transpiration
only takes place on lower surface.

The apparatus shown IS Garreau’s potometer designed to demonstrate unequal transpiration from
the surfaces of a dorsiventral leaf. Before keeping the leaf in between the cups, anhydrous calcium
chloride (CaCl2) contained in two small vials were weighed and placed m both the cups. The ends
of the cups were closed with corks through which two mercury manometers were connected.

(I)

What is the purpose of keeping CaCl2 vials inside the cup?

(II)

After few hours, CaCl2 vials were taken out and weighed again. Will you expect any
difference in weight? If so, give reasons.

(III)

What was the purpose of using a manometer?

(IV)

What do you mean by transpiration?

Ans:(I) To absorb the moisture formed as a result of transpiration.
(II) Yes. Weight of CaCI2 vial kept on lower side will be more as moisture has been absorbed
because rate of transpiration is more on the lower surface of the leaves.
(III) To measure the vapour pressure.
IV)
plant.

Transpiration is the loss of water in the form of water vapour from the aerial parts of the
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Q— 1. NAME THE FOLLOWING
I) Opening of stem through which transpiration occurs.
Ans. — Lenticels.
II) Process by which intact plant loses water in form of droplet.
Ans. — Guttation
III) Instrument used to find rate of transp.
Ans. — Potometer.
IV) Plant in which the stomata are sunken.
Ans. — Nerium.
V) Structure in a leaf that allows guttation.
Ans. — Hydathode.
VI) Chemical normally used to test rate of transpiration on either side of
a leaf. Ans. — Cobalt chloride.
VII) Waxy layer on the epidermis of leaf meant to reduce
transpiration. Ans. — Cuticle.
VIII) The kidney shaped cells present on stomata.
Ans. — Guard cell
IX) The colour of dry cobalt chloride paper.
Ans. — Blue.
X) Process of escape of plant sap from the cut surface
Ans. — Bleeding.
Q. 2— COMPLETE THE FOLLOWING
(I) Low atmospheric pressure
transpiration.
Ans. — Increases.
II) Opening & closing of stomata is controlled by
of guard cell .
Ans. — Turjty
III) transpiration helps in creating
force & in removing excess
.
Ans. — Suction force & water.
IV) Water reaches top of the plant by
.
Ans- transpiration pull.
V) 97% of total transpiration takes place through
.
Ans- Stomata
VI) Closing of
& shedding of leaves reduces
.
Ans — Stomata & transpiration
VII) Exchange of gases in plants takes place through
.

Ans — Stomata.
VIII) Leaves of the
plant have cuticular wax.
Ans — Xerophytic.
IX) More stomata are located on
surface.
Ans — ventral
X) An increase in CO2 conc in the atmosphere
transpiration.
Ans — Decreases.
Q. 3 — MULTIPLE CHOICE TYPE (BOLD ONE IS RIGHT ANS.)
(I) transpiration pull will be maximum under which set of following conditions?
a) Open stomata ,dry atmosphere & moist soil
b) Open stomata, high humid atmosphere & well irrigated soil
c) Open stomata ,high humid atmosphere & dry soil
d) Closed stomata, dry atmosphere & dry soil
II) With decrease in atmospheric pressure, the rate of transpiration will
a) increase,b) decrease rapidly, c) decrease slowly ,d) remain the same.
III) The rate of transpiration is more when
a)
atmosphere is dry, b) temp. is high, c) humidity is high, d) atmosphere is dry &
temp. is high
IV) One of the internal factor which affect the rate of transpiration is
a) big size of leaf, b) colour of leaf, c) sunken stomata, d) sunny day
V) transpiration will be fastest when the day is
a) cool, humid & windy ,b) hot, humid & still ,c) hot, humid & windy, d) hot ,dry & windy
VI) Forest contribute in bringing rain by
a) bleeding, b) transpiration ,c) guttation ,d) all of this
VII) Maximum transp is through
a) lenticels ,b) stomata, c) cuticle, d) root pressure
Q. 4 — STATE THE FUNCTION OF THE FOLLOWING
I) Stomata. Ans — exchange of gases during respiratipon & photosynthesis, evaporation during
transp.
II) Guard cell . Ans — contros opening & closing of stomata.
III) Hydathode . Ans —guttation.
IV) Leaf spine . Ans — reduce transp.
V) Lenticel . Ans — exchange of gases & transp in older stem.
VI) Xylem . Ans — upward conduction of water & mineral.
VII) Sunken stomata . Ans — to reduce transp.
Q. 5 — MENTION WHETHER ‘TRUE’ OR ‘FALSE’. IF FALSE, CORRECT THE
STATEMENT.
I) Most transpiration occurs at midnight
Ans : FALSE, mid day
II) Ttranspiration creates a pull for upward movement of the sap
Ans : true
III) Wind velocity has an effect on transpiration
Ans, true
IV) Voltmeter is an instrument used for measuring the rate of transpiration in green plant

Ans: False, p otometer
V) Structure of hydathodes and stomata are similar
Ans: False, different
VI) Atmospheric humidity promotes transpiration from a green plants
Ans: False, decreases
VII) Thick cuticle reduces rate of transpiration
Ans: true
VIII) The upper surface of the leaf transpires more
Ans: False, lower surface
IX) Leaves are reduced to spines in xerophytic plants
Ans: true
X) Loss of water in form of droplets is called bleeding
Ans: False, guttation.
I) Name the process being studied in above expt.
II) Why 3s oil placed over water?
III) What do we observe with regard to the level of water when this set up is placed in ‘A’ —
bright sunlight, ‘B’ — humid condition, ‘C’ — windy day.
Ans ;- I) Ira nsp
II) To prevent evaporation of water
fl) i\— rate of transp will be more & water level falls in a faster rate.
b- rate of transp is less due to the saturation of water in air & around the leaves & water level falls
slowly C — rate of transp is more as water in air & around the leaves are removed by wind.
Q. 6 -.Write the exact location of the following :
(i) Hydathode
Ans: along the leaf margin
(ii) Lenticels
Ans: bark of old stem
(iii) stoma
Ans-. On the epidermis of the leaf
(iv) Guard cell
Ans: around the stomata
(v) cuticle
Ans: on both the surface of the leaf

QUESTION BANK
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PHOTOSYNTHESIS
Q. 1— NAME THE FOLLOWING
I) The category of organism that prepare their own food from basic raw materials.
Ans — Autotrophs.
II) The kind of plastids found in mesophyll cells of the leaf.
Ans — Chloroplast.
Ill) The compound which stores energy in cells.
Ans—ATP.
IV) The first form of food substances produced during photosynthesis.
Ans — Glucose.
V) Organism that can called natural purifiers of air.
Ans — Plant.
VI) Part of chloroplast where dark reaction of photosynthesis takes place
Ans — Stroma.
VII) Tissue responsible for transportation of manufactured food material from leaves to all parts of
plant.
Ans — Phloem.
VIII) The site of light reaction .
Ans — Grana / Thylakoid
IX) The site of dark reaction.
Ans — Stroma.
X) The chemical used to test starch.
Ans — Iodine.
Q. 2 — DIFFERENTIATE BETWEEN FOLLOWING BASED ON CONDITION GIVEN.
I) Respiration & Photosynthesis [gas releasel.
Ans — Resp — CO, Photosynthesis — 02
II) Light & Dark reaction . [ site of occurrence]
Ans — Light — Thylakoid, Dark — Stroma
III) Light & Dark Reaction. [products formed]
Ans — Light reaction -oxygen,water, ATP & NADPH, Dark reaction--glucose.
IV) Producers & Consumers. [mode of nutrition
Ans Producer — autotrophic . consumer — heterotrophic.
V) Chlorophyll & Chioroplast. [ Part of plant cell]
Ans — Chlorophyll — inside chloroplast, Chloroplast — inside cytoplasm of plant cell.
Q. 3 — STATE WHETHER FOLLOWING STATEMENT IS TRUE OR FALSE, CORRECT
IF FALSE.
I) Dark reaction of photosynthesis occurs during night.
Ans — F, Day time.

II) Immediate product of photosynthesis is glucose.
Ans — T.
III) Photosynthesis requires enzymes,
Ans — T.
IV) Green plants are consumers.
Ans — F. Producer.
V) Photosynthesis results in loss of dry weight of plant.
Ans — F. Gain
VI) Photosynthesis stops at a temp. of about 35 C.
Ans — F. Above 4O C.
VII) Photosynthesis occur only in cells containing chloroplast .
Ans — T.
VIII) Algae are autotrophs.
Ans — T.
IX) Photosynthesis is the process of spleeting of H2O molecules in grana in presence of sunlight.
Ans — F. Photolysis.
X) The dark reac of photosynthesis is light independent.
Ans — T.
Q. 4 — COMPLETE THE FOLLOWING :
I) Dark reac of photosynthesis is known as
Ans — bio- synthetic phase.
II) Stroma is the ground substance in
Ans — Chioroplast.
III) In photosynthesis
is reduced &
is oxidized
Ans — CO2 & H2O.
IV) In photosynthesis radiant energy is converted into
Ans — chemical energy.
V) Calvin cycle was proposed by _
Ans — Melvin Calvin.
VI) The smaller unit of light energy is
Ans — photon.
VI1)
colour forms when iodine is added to starch.
Ans — Blue-black.
VIII) Light energy is trapped by
Ans — Chlorophyll.
IX) The stored form of glucose is
Ans — starch
X) Chlorophyll is present in
of chloroplast.
Ans — Thylakoid.
Q. 5 — Complete the following with appropriate terms.
To test the leaf for starch , the leaf is boiled in water to
. Its next boiled in methylated
spirit to
. The leaf is placed in warm water to soften it. It is then placed in a dish &
sole added .The region ,which contains starch, turns
& the region
which doesn’t contain starch , turns _

Ans - 1 — kill the cells, 2— remove chlorophyll , 3 — iodine , 4— blue-black, 5 — brown.
Q. 6 — ARRANGE THE FOLLOWING TERMS IN PROPER BIOLOGICAL SEQUENCE.
I) Water molecule, 02, grana, hydrogen, hydroxyl ion, photon.
Ans — photon,grana, water molecule, hydrogen,hydroxyl ion, 02
II) Iodine added, destarched plant, washed in water, leaf boiled in water, placed in sunlight.
Ans — Destarched plant, placed in sunlight, leaf boiled in alcohol , washed in water, iodine
added.
Q. 7 — GIVE FUNCTION OF THE FOLLWING
I) Guard cell
Ans -. opening & closing of stomata.
II) Palisade mesophyll.
Ans — helps in photosynthesis.
Ill) Spongy mesophyll.
Ans — storage of food material.
IV) Xylem in leaf vein.
Ans — Transport water & minerals.
V) Phloem in leaf veins.
Ans — Trnaportation of manufactured food.
Q. 8 — DEFINE THE FOLLOWING
I) Photosynthesis.
Ans- Process by which living plant cell containing chlorophyll produce food from CO2
H2O by using light & release 02 as a byproduct.
II) Photolysis.
Ans — Splitting of H20 molecule into hydrogen & oxygen ions in presence of light, grana.
III) PhotophosphoryIation .
Ans — Process of converting low grade energy ADP into ATP by indirect utilization of light
during light reaction of photosynthesis
IV) Polymerisation.
Ans — Combination of many glucose molecule together to form one molecule of starch.
Q. 9 — MULTIPLE CHOICE TYPE

Q. 10 — GIVE BIOLOGICAL REASON :
I) Most leaves have the upper surface more green & shiny than the lower ones.
Ans — Because just below the upper surface palisade parenchyma is located which contain
abundant chloroplasts,hence it is more green and shiny because of the presence of a more or
less continuous cuticle
II) It is not possible to demonstrate resp in a green plant kept in sunlight.
Ans — Green plants use up CO2 release during resp in the process of photosynthesis.
Ill) Why is sleeping under a tree at night not advisable
Ans — Because photosynthesis doesn’t take place at night & resp occurs . So atmosphere
surrounding the Tree is rich in CO2 which is harmful
IV) Light reaction is also called as photochemical reaction
Ans — Because it takes place in grana of chloroplast in presence of sunlight
V) Dark reaction is called bio synthetic phase.
Ans — Because reactions in this phase don’t require light energy & occur simultaneously
with light reac to produce glucose by using chemical energy.
STRUCTURED QUESTION
Q. 11 — Describe an experiment to prove that sunlight is necessary for photosynthesis.
Take a potted plant. Destarch it for 48 hours. Select one leaf and fit it with a Ganongs light screen.
Place the plant in sunlight. After 2-3 hours pick up the leaf under screen and test it for starch The
part of the Leaf which is covered by light screen does not show any starch test. No photosynthesis
has taken place there. The part which is uncovered turns blue-black showing that photosynthesis has
taken place there.
The apparatus shown given is an experimental set-up of certain aspect of photosynthesis. A plant
was placed In the dark for 24 hours then a leaf was taken and tested for starch:

(i) What Is the aim of the experiment?
(ii How is chlorophyll removed from the leaf?
(iii) Why is it necessary to grease the glass sheet?
(iv) What is the purpose of KOH?
(i)
(ii)
(iii)
(iv)

To show that CO2 is needed for photosynthesis and to make glucose-starch
By boiling the leaf in methylated spirit
To prevent the air from entering into the jar.
To absorb carbon dioxide.

Question 12 :
The figure given below represents an experiment to demonstrate a particular aspect of
photosynthesis. The alphabet ‘A’ represents a certain condition inside the flask.

(i) What is the aim of the experiment?
(ii) Identify the special condition inside the flask.
(iii) Name an alternative chemical that can be used instead of KOH.
(iv) In what manner do the leaves 1 and 2 differ at the end of the starch test?
Ans : i) To show that CO2 is needed for photosynthesis.
ii) There is no CO2 inside the flask.
iii) Sodalime
iv) Leaf 1 doesn’t contain starch won’t change into blue-black colour. Leaf 2 shows blueblack colour as starch is present in it.
Question 13:
The figure given represents an experiment set-up to study a physiological process in plants:

(i) Name the physiological process being studied.
(ii) Explain the process.
(iii) What as the aim of the experiment?
(iv) Give a well balanced equation to represent the process.
Ans : i) Photosynthesis.
ii) It is physiological process by which chlorophyll bearing cells of the plant prepare glucose
in the presence of sunlight using CO2 & H2O & release O2 as byproduct.
sunlight
iv) 6CO2 + 12 H2O --------------------- C6 H12O6 + 6 H2O + 6 O2
chlorophyll

Question 14:
The diagram given represents an experiment conducted to prove the importance of a factor in
photosynthesis,
Study the same and then answer the questions that follow:
(a) Name the factor being studied in this experiment.
(b) Why was the plant kept in a dark room before conducting the experiment?
(c) Why was the experimental leaf then kept in (1) boiling water (2) methylated spirit?
(d) Name the solution used to test for presence of starch in the leaf.
(e) What will we observe in the experimental leaf at the end of the starch test?
(f) Give a balanced chemical equation to represent the process of photosynthesis.

Ans:
a) To show that Sunlight is necessary for photosynthesis.
b) to destarch the leaves.
c) 1) the leaf was kept in boiling water to kill the cells. 2) to remove chlorophyll.
d) Iodine solution.
e) It is observed that the covered part of the leaf remains brown & the exposed part remain blueblack. sunlight
sunlight
f) 6CO2 + 12 H2O --------------------- C6 H12O6 + 6 H2O + 6 O2
chlorophyll

QUESTION BANK
CLASS — X [2019]
CHEMICAL COORDINATION IN PLANTS
Q. 1 — NAME THE FOLLOWING
i) Hormones that stimulates growth by cell dIv.
Ans : Cytokinins.
ii) Growth retarding hormone.
Ans : ABA.
iii) Main auxin found in most plants.
Ans: IAA
iv) Hormone regulate stomatal closure.
Ans : ABA.
v) Directional movement of plants towards a stimulus.
Ans Tropic movement.
vi) Hormone located at apical meristem.
Ans Auxin.
vii) Hormone stimulates germination of seeds,
Ans Cytokinin.
ix) Common gibberellins.
Ans : GA3.
x) A plant hormone related with delay of
senescence . Ans: Gibberellin.
Q. 2 — DEFINE THE FOLLOWING
I) Tropism.
Ans — Direction of response is related to direction from which the stimulus comes.
ii) Chemotropism .
Ans — The phenomenon of growth of plant organs in response to chemicals.
iii) Apical dominance .
Ans- Suppression of growth of lateral buds by apical buds.
Q. 3 — DIFFERENTIATE BETWEEN
I) Thigmotropism & Geotropism
Thigmo. — Movement of plant parts in response to touch.
Geo - Movement of plant parts towards the stimulus of gravity.
II) Phototropism & Chemotropism.
Phototropism — Movenent of plants towards stimulus of light.
Chemotropism — Movement of plant towards stimulus of chem.
Q. 4 — MATCH THE FOLLOWING
COLUMN — A
i) Auxin
ii) gibberllin
iii) cytokinin
iv) ethylene
v) ABA
Ans: i)
e,
ii)
d,

COLUM N — B
a) dormancy of seed
b) cell division,
c) fruit ripening
d) internodal elongation
e) apical dominance
iii)
b,
iv)
c,

v)

a

Q. 5 — GIVE EXAMPLE OF FOLLOWING
I) Chemotropism.
Ans — growth of pollen tube towards the ovule,
II) Thigmotropism.
Ans — growth of tendril around a support.
Ill) Phototropism.
Ans — growth of stem towards light.
IV) Hydrotropism.
Ans — growth of root towards water.
Q. 6 — Fill. IN THE BLANKS
i) Movement of plant parts either towards or away from stimulus is called
Ans — Tropic movement.
ii) Plant roots exhibit
tropism
Ans — Geotropism / hydrotropism.
iii)
plant hormone is a gas.
Ans — Ethylene.
iv) Development of roots without fertilization is
Ans- Parthenocarpy.
v)
hormone stimulates germination of seeds.
Ans — cytokinin.
Q. 7 — STRUCTURED QUESTION

Chemical Coordination in Plants
Q1. Differentiate the following
Ans: (a) Thigmotropism and Geotropism
The term thigmotropism refers to growth movement of plants in response
to touch.
The term geotropism means growing refers to the growth movement
towards Earth’s gravity.
(b) Phototropism and Chemotropism
Phototropism means the movement of plants /movement of a plant part
towards light,
Chemotropism is the phenomenon of movement of plants /movement of a
plant part towards source of nutrients or chemicals.
Q2. How is movement in plants different from that of animals?
Ans: Movements of body parts are common in animals, but in plants movements are seen in the
form of bending, twisting and elongation of certain parts. This difference in movements of plants
and animals is due to different modes of nutrition. Plants synthesize their own food, which animals
depend on plants for their food directly or in directly. Hence bodily movement in plants is not
needed, which it is essential in animals.
Q3. Explain
Ans: (a) Tropic movement: The biological phenomenon of growth or body movements of a
organism in response to an environment stimulus is called tropism or tropic movement.
(b) Phototropism: Phototropism means the movements of an organism in response to the stimulus
of light shoots show positive phototropism and roots show negative photogropism (grow away
from light).
(c) Positive tropism: The movement or growth of plant parts towards the source of stimulus is
called positive tropism.
Example: Roots are positively geotropic (grow towards earth’s gravity) and positively hydro
tropic (grow towards source of water)
(d) Negative tropism: The movement or growth of plant parts away from the source of stimulus is
called negative tropism.
Example: Shoots show negative hydrotropism (grow away from water source); roots are negatively
phototropic (grow away from sunlight)
Q4. Write the functions of the following:
Ans: Auxins: Promote cell elongation.
Suppress growth of lateral buds.
Delay fall of leaves.
Induce formation of parthenocarpic fruits.
Giberellins: Help in stem elongation.
Break dormancy in seeds and buds.
Delay senescence.
Induce parthenocarpy.
Cytokinins: Stimulate cell division and cell enlargement.
Prevents ageing of plant parts.
Inhibits apical dominance.
Ethylene: Induces fruit ripening.
Promotes senescence.
Abscisic:
Acid-Induces dormancy of seed and bud.
Inhibits seed germination and development.

Diagram Based Questions :
61. (i) What are phototropism and geotropism?
(ii) With labelled diagrams, describe an activity to show that light and gravity change the
direction that the plant parts grow in.
Ans. (i) (a) Phototropism is the movement of a part of the plant in response to light.
(b) Geotropism is the upward and downward
growth of shoots and roots in response to the pull of earth or gravity.
(ii) Activity To show that light and gravity change the direction that plant’s parts grown in.
A conical flask is filled with water and the neck of the flask is covered with a wire mesh. Then two
or three freshly germinated bean seeds are kept on the wire mesh. A cardboard box opened from
one side is taken.
The flask is kept in the box in such a way that the open side of the box faces the light coming from
a window.
After two or three days, it is noticed that the shoots bend towards light and upwards while the roots
away from light and downwards.
Now, the flask is turned so that the shoots are away from light and the roots towards light and this
condition is left undisturbed for .a few days.

Thus, it is seen that light or gravity will change the directions that plant parts grow. These tropic
movements can be either towards the stimulus or away from it. So, in two different kinds of
phototropic movement, shoots respond by bending towards light while roots respond by bending
away from it.

Plants also show tropism in response to other stimuli r well. The roots of a plant always grow
downwards while the shoots usually grow upwards and away from the earth.
This direction of growth in response to gravity is termed geotropic, growth of the plant towards the
centre of the earth is positively geotropic (i.e. main roots) and growth away from the centre of
earth is negatively geotropic (i.e. main stems).
62. Demonstrate using an activity thc geotropism in plants.
Ans. Take a few seeds of bean or gram and sow them in moist soil in a glass beaker. In three or
four days, the seeds will sprout. Each seed will give rise to a tiny seedling. Water the seedlings
regularly. Observe their growth for 8-9 days.

Notice the increase in the length of the stem growing away from the force of gravity and that of the
roots growing towards the force of gravity. The growth in the stem shows negative (away)
response to gravity, while the root shows positive (towards) response to gravity.

A tropism is a plant movement that is determined by the direction of an environmental stimulus.
When the stimulus is received by the plant, specific part of the plant shows response in the form of
growth movements. This is due to unequal growth on its two sides by the action of phytohormone.
Two pictures A and B given below are showing different kinds of tropic movements. Select the
correct option.
(a) A — Thigmotropism
(b) A — Phototropism
(c) A — Phototropism
(d) A — Chemotropism

B — Hydrotropism
B — Geotropism
B — Thigmotropism
B — Chemotropism

Ans. (b) A — Phototropism, because it shows the response of a plant towards light.
B — Geotropism. It shows the growth movement of roots towards earth and shoots in air.
64. Through an experimental set-up, demonstrate how hydrotropism occurs in plants.
Ans. The growth of plant parts towards or away from water is called hydrotropism. It is shown in
the diagram given below.

The Circulatory System
REVIEW QUESTIONS:
A. MULTIPLE CHOICE TYPE:
(Select the most appropriate option in each case)
Question 1:
Agranulocytes are:
(a) lymphocytes and monocytes
(b) lymphocytes and basophils
(c) eosinophils and basophils
(d) eosinophils and monocytes
Solution 1:
(a) lymphocytes and monocytes
Question 2:
White blood cells engulf bacteria in a process called:
(a) diapedesis
(b) phagocytosis
(c) active transport
(d) passive transport
Solution 2:
(b) phagocytosis
B. VERY SHORTANSWER TYPE:
Question 1:
Given below are certain structures, write the term for the functional activity.
(a) Blood platelets and
(b) Neutrophils and
(c) Erythrocytes and
(d) Lymphocytes and
(e) Bone marrow and
Solution 1:
(a) Blood platelets and blood coagulation
(b) Neutrophils and phagocytosis
(c) Erythrocytes and transportation of respiratory gases
(d) Lymphocytes and Produce antibodies
(e) Bone marrow and destruction of old and weak RBC‟s/production of RBCs and WBCs.
Question 2:
Name the following:
(a) The cells which transport oxygen to the different parts of the human body.
(b) The cells that initiate blood clotting.
Solution 2:
(a) Red Blood Cells
(b) Blood Platelets
C. SHORT ANSWER TYPE:
Question 2:
Why is it necessary to know the blood groups before giving transfusion?
Solution 2:

During blood transfusion it is necessary to know the blood groups before transfusion because it is
important that the blood groups of the donor and the recipient are compatible. In case of an
incompatible blood transfusion, the recipient develops antibodies that attack the antigens present on
the RBCs of the donor causing the blood cells to clump together which may result in death.
Question 3:
Differentiate between members of each of the following pairs with reference to phrases in brackets:
(a) Antibodies and antibiotics (Source)
(b) RBC and WBC (structure) (c) serum and vaccine (Composition)
Solution 3:
(a) Antibodies are produced by lymphocytes in response to the entry of pathogens in the blood stream.
Antibiotics are the medicines extracted from some bacteria and fungi. Antibiotics destroy or inhibit the
growth of pathogens.
(b) RBC: RBC is enucleated, biconcave, disc-like structure, flat in the centre while thick and rounded
at the periphery.
WBC: WBC is nucleated and amoeboid in shape.
(c) Serum: The plasma from which the protein fibrinogen has been removed is called serum. Vaccine:
Vaccine is killed or living weakened germs which are introduced in the body to stimulate the
production of antibodies against pathogens for a particular disease.
Question 4:
Complete the following statement by filling in the blank from the choices given in the brackets.
An anticoagulant present in the blood is (heparin, hirudin, thromboplastin, calcium).
Solution 4: Heparin
D. LONG ANSWER TYPE:
Question 1:
What are the functions of blood plasma?
Solution 1:
The functions of blood plasma are:
(a) Transports of digested food from the alimentary canal to tissues.
(b) Transports excretory materials from tissues to excretory organs.
(c) Distributes hormones from the glands to their target site.
(d) Distributes heat in the body to maintain the body temperature.
Question 2:
What are the main steps in coagulation of blood?
Solution 2:
Blood clotting or coagulation occurs in a series of the following steps:
(a) The injured tissue cells and the platelets disintegrate at the site of wound to release
thromboplastin.
(b) The thromboplastin with the help of calcium ions converts inactive prothrombin into active
thrombin.
(c) Thrombin in the presence of calcium ions converts soluble fibrinogen into insoluble fibrin which
forms a mesh or network at the site of wound.
(d) The blood cells trapped in this network shrink and squeeze out the plasma to leave behind a solid
mass known as the clot.
Question 3:
What are the following?

(a) Rh factor (b) Universal donor (c) Diapedesis.
Solution 3:
(a) Rh factor - It is an inherited antigen often found on the blood cells. Some individuals
have these antigens and are thus Rh positive (Rh+) while others who do not have this antigen are Rh
negative (Rh-).
(b) Universal donor - The person with blood group 0 is a universal donor as this type of blood can be
given to persons with any blood group i.e. 0, A, B, AB.
(c) Diapedesis - It is the squeezing of leucocytes through the wall of capillaries into the tissues.
Question 4:
Is it possible for the blood to clot under the skin? Give reason in support of your answer.
Solution 4:
Blood clotting is not dependent on the exposure of blood to air. In fact, clotting can be caused by the
movement of blood over a rough surface such as on cholesterol deposit inside of a blood vessel of the
skin.
Question 5:
State any five functions of the blood.
Solution 5:
The functions of the blood are:
(a) Transport of digested food from the alimentary canal to tissues. These substances are simple sugars
like glucose, amino acids, vitamins, mineral salts, etc.
(b) Transport of oxygen in the form of an unstable compound „oxyhaemoglobin‟ from the lungs to the
tissues.
(c) Transport of carbon dioxide from the tissues to the lungs.
(d) Transport of excretory materials from the tissues to the liver, kidney or the skin for elimination.
(e) Distribution of hormones from glands to the target sites.
(f) Distribution of heat to keep the body temperature uniform. (Any five)
REVIEW QUESTIONS:
A. MULTIPLE CHOICE TYPE:
(Select the most appropriate option in each case)
Question 1:
The nearest organ to which the heart supplies oxygenated blood is:
(a) Lung
(b) Stomach
(c) Intestine
(d) Heart itself
Solution 1:
(d) Heart itself
Question 2:
When a doctor is recording your pulse, he is pressing on your wrist exactly on a
(a) vein
(b) capillary
(c) artery
(d) arteriole
Solution 2:
(c) artery

Question 3:
The valve present between the right atrium and the right ventricle is the
(a) tricuspid valve
(b) bicuspid valve
(c) semi-lunar valve
(d) mitral valve
Solution 3:
(a) tricuspid valve
Question 4:
The blood vessel supplying blood to the kidney is the
(a) renal vein
(b) renal artery
(c) dorsal aorta
(d) hepatic vein
Solution 4:
(b) renal artery
Question 5:
Angina pectoris is due to
(a) defective nutrition
(b) inadequate supply of oxygen to the heart muscle
(c) defective functioning of mitral value
(d) infection by a virus
Solution 5:
(b) inadequate supply of oxygen to the heart muscle
Question 6:
The chief function of lymph nodes is to
(a) produce WI3Cs
(b) produce hormones
(c) destroy old RBCs
(d) destroy pathogens
Solution 6:
(d) destroy pathogens
Question 7:
Heart sounds are produced due to
(a) Closure of tricuspid and bicuspid valves
(b) Rushing of blood through valves producing turbulence
(c) Closure of aortic and pulmonary valves
(d) Entry of blood into auricles
Solution 7:
(a) closure of tricuspid and bicuspid valves and
(b) closure of aortic and pulmonary valves

B. VERY SHORTANSWER TYPE:
Question 1:
What are the average values of blood pressure in a normal adult human?
Solution 1:
The average values of blood pressure in a normal adult human are 100-140 mm for systolic.
pressure and 60-80 mm for diastolic pressure.
Question 2:
Is it true that your heart beats more than one lac times per day?
Solution 2:
Yes, the heart beats approximately 1, 03,680 times in a day.
Question 3:
Name the following:
a) Any one vein which starts from an organ and ends in another organ besides the heart.
b) The kind of blood vessels which have no muscular walls.
c) An artery which carries impure (deoxygenated) blood.
d) The kind of blood cells which can squeeze out through the walls of one category of blood
vessels.
e) The smallest common blood vessels formed by the union of capillaries.
f) The blood vessels which start from capillaries and end in capillaries.
g) The phase of the cardiac cycle in which the auricles contract.
h) The valve present in between the chambers on the right side of the human heart.
i) The phase of the cardiac cycle in which the ventricles get filled with blood from the atrium.
j) The fluid found between the membranes of the heart.
Solution 3:
a) Hepatic portal vein
b) Blood Capillaries
c) Pulmonary artery
d) White blood cells
e) Venules
f) Portal vein
g) Atrial systole
h) Tricuspid valve
i) Atrial systole
j) Pericardial fluid
Question 4:
Write the chief functional activity of each of the following:
(a) Blood platelets (b) Neutrophils
(c) Erythrocytes (d) Lymphocytes (e) Bone marrow
Solution 4:
(a) Blood platelets are involved in blood clotting or coagulation. Blood platelets disintegrate at the site
of injury to release thromboplastin which initiates the process of blood clotting. (b) Neutrophils
perform phagocytosis i.e. they engulf pathogens that enter the blood stream and destroy them.
(c) Erythrocytes transport oxygen from the lungs to the tissues in the form of an unstable compound
oxyhaemoglobin and transport carbon dioxide from the tissues to the lungs.
(d) Lymphocytes produce antibodies against pathogens which enter the blood stream. In some cases
they also perform phagocytosis.

(e) Bone marrow is involved in formation of RBCS and WBCs. It is also involved in the destruction of
old and weak RBCs.
Question 5:
Complete the following statements by tilling in the blanks from the choices given in the brackets. (a)
The blood vessels that begins and ends in capillaries is the (hepatic artery, hepatic portal vein, hepatic
vein)
(b) A blood vessels which has small lumen and thick wall is (capillary, lymphatic duct, artery, venule)
(c) The valve which prevents back flow of blood in the veins and lymph vessels (mitral valve,
tricuspid valve, semilunar valve).
Solution 5:
(a) The blood vessel that begins and ends in capillaries is the hepatic portal vein. (b) A blood vessel
which has small lumen and thick wall is artery.
(c) The valve which prevents the back flow of blood in the veins and lymph vessels is semilunar valve.
Question 6:
Note the relationship between the first two words and suggest the suitable word! words for the
fourth place:
(a) Lubb: Atrioventricualr valves :: dup
(b) Coronary artery: Heart :: Hepatic artery:
Solution 6:
(a) Lubb : Atrio-ventricular valve :: Dup : Semilunar valves
(b) Coronary artery: Heart:: Hepatic artery: Liver
Question 7:
Give reason, why a matured mammalian erythrocyte lacks nucleus and mitochondria?
Solution 7:
A matured mammalian erythrocyte lacks a nucleus and mitochondria. The lack of a nucleus increases
the surface area-volume ratio of RBCs, thus increasing the area for oxygen absorption. Also, the lack
of a nucleus reduces the size of the cell, making it easy to flow through the blood vessels and more
cells can be accommodated in a small area.
The lack of mitochondria implies that the cell does not use any oxygen absorbed for respiration, thus
increasing the efficiency of the cell to transport oxygen as all the oxygen absorbed is transported
without any loss.
C. SHORTANSWER TYPE:
Question 1:
What does the term “double circulation” mean?
Solution 1:
Blood flows twice in the heart before it completes one full round. The full round thus includes
pulmonary and systemic circulation. In pulmonary circulation, blood enters the lungs through
pulmonary arteries. Pulmonary veins collect the blood from the lungs and carry it back to the left
atrium.
In systemic circulation, blood from the left ventricle enters the aorta through which the blood is sent to
the body parts. From the body parts blood is collected by veins and sent back to the heart. Therefore,
the blood circulation in the human body is called double circulation.
Question 2:
When are the sounds “LUBB” and “DUP” produced respectively during heart beat?

Solution 2:
The first sound LUBB is produced when the atrio-ventricular valves i.e. tricuspid and bicuspid valves
close at the start of ventricular systole.
The second sound DUP is produced at the beginning of ventricular diastole, when the pulmonary and
aortic semilunar valves close.
Question 3:
Why do people have a common belief that the heart is located on the left side of the chest?
Solution 3:
People have a common belief that the heart is located on the left side of the chest because the narrow
end of the roughly triangular heart is pointed to the left side and during its working the contraction of
the heart is more powerful on the left side which can be felt.
D LONG ANSWER TYPE:
Question 1:
What are the following?
(a) Endothelium (b) Lymph nodes
(c) Venule (d) diastole
Solution 1:
(a) Endothelium- It is the innermost layer of the muscular wall of an artery or a vein which faces
the lumen.
(b) Lymph nodes- The structures from which fresh lymph channels arise which pour the lymph
into major anterior veins.
(c) Venule- The smallest common blood vessel formed by the union of capillaries.
(d) Diastole- The relaxation of muscles of ventricles or atria.
Question 2:
What are the functions of tonsils and spleen?
Solution 2:
Tonsils: Tonsils are lymph glands located on the sides of the neck. They tend to localize the infection
and prevent it from spreading it in the body as a whole. Spleen: The spleen is a large lymphatic organ.
The spleen acts as a blood reservoir in case of emergency such as haemorrhage, stress or poisoning. It
produces lymphocytes and destroys worn out RBCs.
Question 3:
How do you account for the following differences?
(a) The left ventricle has thicker walls than the right ventricle.
(b) The walls of the right ventricle are thicker than those of the right auricle.
Solution 3:
(a) The left ventricle pumps blood to the farthest points in the body such as the feet, the toes and the
brain against the gravity while the right ventricle pumps the blood only up to the lungs.
Therefore, the left ventricle has thicker walls than the right ventricle.
(b) The right ventricle pumps blood to the lungs for oxygenation whereas the right auricle receives the
blood from vena cavae and passes it to the right ventricle. Therefore, walls of the right ventricle are
thicker than those of the right auricle.
Question 4:
Give reason for the following:
(a) The walls of the left ventricle are thicker than the walls of all other chambers.
(b) Blood flowing away from the stomach and intestines is put into circulation via the liver and not
directly
(c) The blood groups of both the donor and recipient must be known before transfusing blood.

(d) Only the veins and not the arteries are provided with valves.
(e) Atrial wall is less muscular than the ventricular wall.
(f) The arteries are deep seated in the body
Solution 4:
(a) The left ventricle pumps blood to the farthest points in the body such as the feet, the toes and the
brain against the gravity. Thus, it requires greater force to push the blood. In order to with stand with
the force applied the walls of the left ventricle are thicker than the walls of all the chambers.
(b) The blood from stomach and intestines enters the liver via hepatic portal vein because the liver
monitors all the substances that have to be circulated in body. The excess nutrients sucif as glucose,
fats are stores in the liver. Excess amino acids are broken down by the process deamination. Toxic
substances are detoxified.
(c) During blood transfusion it is important that the blood groups of the donor and the recipient are
compatible. In case of an incompatible blood transfusion, the recipient develops antibodies that attack
the antigens present on the RBCs of the donor causing the blood cells to clump together which may
result in death. The examination of Rh factor is also necessary for the blood transfusion. Therefore, the
blood groups of both the donor and recipient must be known before transfusing blood.
(d) Veins carry the blood from the body part towards the heart while the arteries carry the blood from
the heart. Veins carry the blood against the force of gravity. Therefore, only the veins and not the
arteries are provided with valves.
(e) Atrial wall is less muscular as it pumps blood only to the ventricles where as ventricles have to
pump blood to different parts of the body even to the farthest and remotest parts for which greater
pumping force is required,hence it is more muscular
(f) If the arteries would have been superficially placed,a minor cut would have resulted in excessive
loss of blood as the pressure of the blood flowing through an artery is very high
Question 5:
Differentiate the following
Ans:

Question 6:
What does the term „double circulation‟ mean?
Ans: Double circulation means that the blood flows twice in the heart before it completes one full
round — the short pulmonary (lung) circulation and the long systemic (general body) circulation.
Question 7:
Describe in brief the cardiac cycle.
Ans: The Cardiac cycle is the sequential phenomenon of contraction and relaxation of heart. The
action potential causes atria and then ventricles to undergo contraction (systole) followed by their
relaxation (diastole). Systole forces the blood to move from the atria to the ventricles and then to the
pulmonary artery and the aorta. The heart beats 72 times in a minute. So, several cardiac cycles are
done per minute. The duration of cardiac cycle is 0.8 seconds. Two heart sounds are heard by
stethoscope during each cardiac cycle.
Question 8:
When are the sounds „LUBB‟ and „DUB‟ produced during heartbeat?

Ans: The first sound „LUBB‟ is produced when the atrio-ventricular valves get closed sharply at the
start of ventricular systole. The second sound „DUB‟ is produced at the beginning of ventricular
diastole when the semilunar valves, at the roots of aorta and pulmonary artery get closed.
Question 9:
What is the Rh-factor?
Ans: Rh-factor is a protein found on the surface of red blood cells. The Rh-factor was first discovered
in the Rhesus monkey. It was found that Rh (rhesus) antigens were causing many of the transfusion
failures that were unexplained by A-B-0 system. There are at least eight different Rh antigens so far.
The person bearing Rh-factor is Rh +ve and person who does not possess this factor is Rh-ve.

QUESTION BANK
CI.ASS —x [2019]
CHAPTER — CIRCULATORY SYSTEM
STRUCTURED QUESTION
Q. 1Given alongside is a diagram of a smear of human blood. Study the same and answer the questions
that follow:

(a) Name the parts 1. 2. 3 and 4
(b) Mention two structural differences between the parts labelled .1‟ and 2.
(c) What is the main function of the parts labelled 1. 2 and 3 respectively ?
(d) What is the Life span of the part Labelled 1 ?
(e) Name a soluble protein found in 4‟ whch helps in the clotting of blood.
Ans: a)1-RBC,2—WBC,3—Platelets,4--Plasma.
b) RBC - I — Non —nucleated, II — Biconcave & disc like. WBC — I- nucleated, II — irrregular
in shape.
c) 1- transports 02 & CO2, 2- protect the body from harmful micro organisms, 3- blood clotting.
d) 120 days.
e) Fibrinogen.
Q. 2The diagram below shows part of the capillary bed in an organ of the human body. Some of the blood
arriving at the capillaries at points labelled A, moves out into the spaces between the tissue cells.
Study the diagram and answer the questions that follow:

(a) When the liquid from the blood surrounds the cells, what is it called?
(b) Name any one important component of the blood which remains inside the capillaries and fails to
move out into the spaces.
(c) Some of the liquid surrounding the cells does not pass directly back into the blood but eventually
Ans: a) Extra cellular fluid, b) RBC, c) Lymph , d)(l) It supplies nutrition & 02 to those parts where
blood cann‟t reach . (II) It drains away excess tissue fluid & metabolites & returns proteins to the
blood from tissue spaces.
Q. 3The following simplified diagram refers to the outline plan of the circulation of blood in a mammal
Study the diagram and write the number and the name of the blood vessel in each case as mentioned
ahead.

(a) Several hours after a meal containing a lot of protein.
which vessel will contain the highest concentration
of urea?
(1,) Which vessel would contain the highest concentratlon of amino acids and glucose soon after a
meal?
Ans : a) hepatic vein, b) Hepatic portal vein.
Q. 4The diagrams below show different types of blood cells. Identify and name them A to G.

Ans :

A. RBC,
B. Basophil,
C.
F. Eosinophil,
G. Platelets.

Neutrophil,

D. Lymphocyte,

E. Monocyte,

Q. 5 — NAME THE FOLIO WING : (BOOK QUESTION)
(a) Any one vein which starts from an organ and ends in another organ besides the heart.
(b) The kind of blood vessels which have no muscular walls,
(c) An artery which carries impure (deoxygenated) blood.
(d) The kind of blood cells which can squeeze out through the walls of one category of blood vessels.
(e) The smallest common blood vessels formed by the union of capillaries.
(f) The blood vessel which starts from capillaries and ends in capillaries.
(g) The phase of the cardiac cycle in which the auricles contract.
(h) The valve present in between the chambers on the right side of the human heart.
(i) The phase of the cardiac cycle in which the ventricles get filled with blood from the atrium.
(j) The fluid found between the membranes of the heart.
Ans : ( a) Hepatic portal vein,( b) capillary , (c) pulmonary artery , (d) WBC, (e) venule, (f)portal vein
(f) atrial systole, (h) tricuspid valve , (I) ventricular diastole, (j) pericardial fluid
Q. 6 — NAME THE FOLLOWING (EXTRA QUESTIONS)
(i) The soluble protein present in plasma which is needed for formation of blood clots.
(ii) The iron containing pigment in erythrocytes.
(iii) The type of blood vessels with valves, wide lumen and non-elastic walls.
(iv) The valve between the left auricle and left ventricle.
(v) The blood vessel carrying blood away from the liver.
(vi) The blood vessel carrying blood to the kidney.
(vii) The movement of white blood cells through capillary walls,
(viii) The process by which white blood cells engulf bacteria.
(ix) The liquid part of the blood.
(x) Protein molecules made by the body in response to foreign molecules.
(xi) One common disease of the heart,
(xii) The instrument used to measure heartbeat.
(xi ii) The dilation of the artery.
(xiv) The opening through which auricles open into ventricle.
(xv) The membrane that encloses heart.

Ans: (i) fibrinogen , (ii) haemoglobin ,(iii) vein , (iv) bicuspid valve, (v) hepatic vein (vi) renal artery,
(vii) diapedesis, (viii) phagocytosis, (ix) plasma, (x) antibodies (xi) coronary thrombosis, (xii)
stethoscope, (xiii) pulse, (xiv) auriculoventricular aperature, (xv) pericardium.
Q. 7 — FILL IN THE BlANKS
a) A blood vessel which has small lumen & thick wall is
.
Ans — artery.
b) The wall which prevents backflow of blood in veins & lymph vessels is
Ans — semilunar valve.
c) An anticoagulant present in the blood is
.
Ans — heparin.
d) The thread like structures that hold cuspid valves are _
.
Ans — chordate tendinae.
e) S A node is present on the wall of
.
Ans — right auricle.
f)
is universal recipient blood group.
Ans — AB.
g) Irregular shaped blood cell is
.
Ans — WBC.
h) The blood vessel transports blood from heart to any organ is
.
Ans — artery.
i) The average heart beat rate is
beats / minute .
Ans —72.
j) Part of the blood from which fibrinogen is removed is
.
Ans — serum.
Q. 8 — SELECT ODD ONE IN THE FOLLOWING
A) RBC ,WBC,platelets, histone,
B) Tricuspid , foramen ovale ,bicuspid, semilunar.
C) artery, vein, nerve, capillary.
D) RBC, monocyte, lymphocyte , basophil.
E) Prothrombin ,thrombin, fibrinogen, albumin.

Ans — histone.
Ans — foramen ovale
Ans — nerve.
Ans — RBC.
Ans — albumin.

Q. 9 — MENTION FUNCTION OF THE FOLLOWING
i) Blood platelets
Ans — blood clotting.
ii) Neutrophil.
Ans — phagocytosis.
iii) Erythrocytes.
Ans — transport 02 to body parts.
iv) Lymphocytes.
Ans — produce antibodies.
v) Vit K.
Ans — clotting of blood.
vi) Coronary artery.
Ans — supplies oxygenated blood to wall of heart.
vii) Chordae tendinae.
Ans — To keep cuspid valve in position.

Q. 10 — DIFFERENTIATE
a) RBC & WBC (structure)
Ans — RBC — biconcave, WBC — irregular.
b) Erythrocytes & Leucocytes (function)
Ans — Ery — helps in 02 transportation. Leuco — protects from infection. c) Artery & vein (
direction of blood flow)
Ans — Artery — away from heart, Vein — towards heart.
d) Artery & vein (type of blood transports)
Ans — Artery — oxygenated blood , Vein — deoxygrnated blood.
e) Tricuspid & bicuspid valve .( location)
Ans — Tn — between right auricle & ventricle. Bi- between left auricle & ventricle.
f) Pulmonary artery & pulmonary vein . (types of blood)
Ans — P.A — Deoxygenated, P.V. — Oxygenated.
g) Blood & lymph . (composition)
Ans — Blood — plasma, RBC,WBC & platelets. Lymph — lymphocytes.
h) Coronary artery & renal artery (function).
Ans — C.A.- supplies blood to walls of heart. R.A. — supplies blood to kidney.
Q. 11 — DEFINE
i) Diapedesis — Process of WBC squeezing out of capillaries.
ii) Double cieculation — Blood flows twice in the heart before it complete one full round which
includes pulmonary & systemic circulation
iii) Phagocytosis — Process of engulfing microorganism by WBC,
iv) Diastole — Relaxation phase of heart.
v) Coronary thrombosis — A kind of heart condition in which blood clot is formed in coronary artery.
vi) Pulse — Alternate expansion & contraction of the wall of an artery with each systole & diastole of
left ventricle.
Q. 11 — GIVE BIOLOGICAL REASON
A ) Why do people have a common belief that the heart is located on the left side of chest.
Ans — The narrow end of the roughly triangular heart is pointed to the left side & during
working the contraction of the heart is most powerful at this end.
B) A matured mammalian RBC lacks nucleus.
Ans-To provide increased surface area for absorption of more oxygen
C) Veins have valves in the inner lining while arteries do not have valve.
Ans — To prevent back flow of blood. Lumen of valve is wider than arteries. So blood in
arteries flows with jerk & don‟t have valves
D) The wall of ventricles is thicker than auricle.
Ans — To exert more pressure & to pump blood out of the heart.
Q. 12 — STATE WHETHER THE FOLLOWING STATEMENTS ARE TRUE OR FALSE.
IF FALSE CORRECT IT.
i) Pulmonary vein carries oxygenated blood .
Ans — TRUE
ii) Blood plasma without fibrionogen known as lymph .
Ans — FALSE. [SERUM]
iii) Blood group „0‟ is universal recipient .
Ans — False . [DONOR)

iv) Iron is the mineral element responsible for clotting of blood .
Ans — False . [Calcium]
v) Blood vessel which has valves in inner lining called vein .
Ans — True.
vi) Systolic pressure indicates upper limit of BP .
Ans — True.
vii) The nearest organ to which heart supplies oxygenated blood is lung .
Ans — False .[Heart itself)
viii) Heart sound is produced (LUBB) due to closing of semi lunar valves.
Ans — False. [DUP]
Q. 13 — MATCH THE FOLLOWING
A
a)

S A node

B
i) plasma

b) defective hemoglobin in RBC

ii) serum

c) muscle fibre located in heart

iii) pace maker

d) liquid squeezed out of blood during clotting

iv) sickle cell anemia

e) never tires keep on contracting & relaxing

v) Purkinje fibre

f) cardiac cycle

vi) cardiac muscle

g) liquid part of blood without corpuscles

vii) 0.85 sec

Ans -

a — iii,

b — iv,

c — v,

d — ii,

e — vi,

f — vii,

g—i

The Excretory System
A. MULTIPLE CHOICE TYPE: (select the most appropriate option in each case)
Question 1:
Excretion primarily involves
(a) removal of all byproducts during catabolism
(b) removal by products during anabolism
(c) removal of nitrogenous wastes
(d) throwing out excess water
Solution 1:
(c) Removal of nitrogenous wastes.
Question 2:
Maximum amount of water from the glomerular filtrate is reabsorbed in
(a) proximal convoluted tubule
(b) descending limbs of loop of Henle
(c) ascending limb of loop of Henle
(d) distal convoluted tubule
Solution 2:
(a) Proximal convoluted tubule
Question 3:
Which one of the following in real sense is NOT an excretory activity?
(a) giving out carbon dioxide
(b) passing out faecal matter
(c) sweating
(d) Removal of urea
Solution 3:
(b) passing out faecal matter
Question 4:
In humans, urea is formed in
(a) ureter
(b) liver
(c) spleen
(d) Kidney
Solution 4:
(b) liver
B. VERYSHORTANSWER TYPE:
Question 1:
Name the following:
(a) The organ which produces urea
(b) The outer region of kidney containing the Bowman’s capsule
(c) The tuft of capillaries inside the Bowman’s capsule
(d) The part of kidney tubules where the term urine is first used for the fluid in it
(e) The vein in which urea concentration is maximum
Solution 1:
(a) Liver
(b) Cortex

(c) Glomerulus
(d) Collecting duct
(e) Hepatic vein.
Question 2:
Given below are two sets (a and b) of five terms each. Rewrite the terms in their correct order so
as to be in logical sequence.
(a) Afferent arteriole, renal vein, capillary network, glomerulus, efferent arteriole.
(b) Renal artery, urethra, ureter, kidney, urinary bladder.
Solution 2:
(a) Afferent arteriole, glomerulus, efferent arteriole, capillary network, renal vein
(b) Renal artery, kidney, ureter, urinary bladder, urethra
Question 3:
In each one of the following sets of body parts or substances or processed, pick out the one item
which overall includes the remaining foir.
(a) Glomerular filtrate, bowman’s capsule, ultrafiltration, glomerulus, blood plasma.
(b) skin, liver, lungs, kidney, excretion
(c) ADH, Water, pituitary, osmoregulation, urine
(d) C02, bile pigments, water, excretion, urea.
Solution 3:
(a) Ultrafiltration (b) Excretion (c) Osmoregulation (d) Excretion
C. SHORTANSWER TYPE:
Question 1:
Write down the functional activity of the following parts,
(a) Glomerulus
(b) Henle’s loop
(c) Ureter
(d) Renal artery
(e) Urethra
Solution 1:
(a) Glomerulus is involved in the process of ultrafiltration.,The liquid part of the blood which is
plasma including urea, salts, glucose filters out from the glomerulus into the renal tubule.
(b) Henle’s loop is involved in reabsorption of water and sodium ions.
(c) Ureter carries urine to the urinary bladder by ureteral peristalsis.
(d) Renal artery supplies oxygenated blood to the kidney.
(e) Urethra is involved in the process of micturition i.e. expelling urine out of the body.
Question 2:
Why is excretion necessary? Name the common excretory substance in our body.
Solution 2:
Excretion helps in removing toxic wastes from our body and it also plays an important role
osmoregulation i.e. the maintenance of the homeostasis of the body.
Carbon dioxide, water, nitrogenous compounds such as urea, uric acid and excess salts are some
common excretory products.

Question 3:

What is a uriniferous tubule? How does it function?
Solution 3:
A uriniferous tubule also known as the kidney tubule is the structural and functional unit of the kidney.
It takes in impure blood from the renal artery and removes wastes in the form of urine. It also provides
a larger surface area for reabsorption of salts and water.
Question 4:
Why is it necessary to maintain a normal osmotic concentration of the blood?
Solution 4:
Maintaining a normal osmotic concentration in the body means regulating the percentage of water and
salts. If this regulation mechanism fails we either end up losing vital salts and water or may
accumulate unwanted salts and excess water in our body.
Question 5:
If you donate one kidney to a needy patient, would it cause any harm to you? Give reason.
Solution 5:
If one kidney is donated to a needy patient, the other kidney alone is sufficient for removing
wastes or excretion. Thus, the donor can live a normal life.
Question 6:
In summer the urine is slightly thicker than in winter explain the reason.
Solution 6:
During summer, a considerable part of water is lost through perspiration so the kidneys have to
reabsorb more water from the urine. This makes the urine thicker in summer than in winters.
Question 7:
Differentiate between the following pairs of terms:
(a) Bowman’s capsule and malpighian capsule.
(b) Renal cortex and renal medulla (c) Renal pelvis and renal papilla
(d) Urea and urine (e) Excretion and katabolism
Solution 7:
(a) Bowman’s capsule is a thin walled cup containing the glomerulus. This Bowman’s capsule along
with the glomerulus is known as malpighian capsule.
(b) The renal cortex is the outer darker region of the kidney whereas the renal medulla is the inner
lighter region of the kidney.
(c) Renal pelvis is the expanded front end of the ureter in the kidney whereas the renal papilla is the
apex of the renal pyramid which projects into the pelvis.
(d) Urea is the chief excretory product which is excreted in the form of urine whereas urine is the
filtrate left after reabsorption and tubular secretion which contains 95% water and 5% solid wastes.
(e) Excretion is the process of removal of chemical wastes especially nitrogenous wastes from the
body. Catabolism on the other hand is the set of metabolic pathways which break down molecules into
smaller units and release energy.
Question 8:
Name the main nitrogenous metabolic waste excreted out by mammals including humans.
Solution 8:
Urea, creatinine, uric acid

D. LONG ANSWER TYPE:

Question 1:
Define the following terms:
(a) Ultrafiltration (b) Micturition
(c) Renal pelvis (d) urea (e) Osmoregulation
Solution 1:
(a) Ultrafiltration - The process of the filtration of blood in the glomerulus under great pressure during
which the liquid part of the blood i.e. plasma along with urea, glucose, amino acids and other
substances enter the renal tubule.
(b) Micturition: The process of expelling urine out of the body through urethra by opening the
sphincter muscles passing of urine involving relaxation of sphincter muscles between the urinary
bladder and urethra.
(c) Renal pelvis - Renal pelvis is the expanded front end of the ureters into the kidney.
(d) Urea - A nitrogenous waste produced primarily in the liver due to the break down dead protein
remains and extra amino acids.
(e) Osmoregulation It is a process of maintaining the blood composition of the body i.e. the normal
osmotic concentration of water and salts in the body.
Question 2:
Explain the terms ultrafiltration and selective absorption
Solution 2:
UltrafiltrationUltrafiltration involves filtration of the blood which takes place in the glomerulus. The
blood
containing urea from the afferent arteriole enters the glomerulus under high pressure. The high
pressure is created because the efferent arteriole is narrower than the afferent arteriole. The high
pressure causes the liquid part of the blood to filter out from the glomerulus into the renal tubule. This
filtrate is known as ‘glomerular filtrate’. Glomerular filtrate consists of water, urea, salts, glucose and
other plasma solutes. Blood corpuscles, proteins and other large molecules remain behind in the
glomerulus. Therefore the blood which is carried away by the efferent arteriole is relatively thick.
Selective absorption The Glomerular filtrate entering the renal tubule contains a lot of usable materials
such as glucose and sodium. As this filtrate passes down the renal tubule, a lot of water along with
these usable materials is reabsorbed. Such reabsorption is called ‘selective absorption’. The
reabsorption occurs only to the extent that the normal concentration of the blood is undisturbed.
Question 3:
What is dialysis? Under what condition is it carried out?
Solution 3:
Dialysis involves the use of artificial kidney or a dialysis machine. The patient’s blood is from the
radial artery is led through the machine where excess salts and urea is removed. The purified blood is
then returned to a vein in the same arm.
Dialysis is carried out in case of failure of both the kidneys. In case there is a permanent damage, then
the dialysis is to be repeated for about 12 hours twice a week.
Question 4:
Match the terms in Column I with those in Column II and write down the matching pairs.
Column I
Column II
(a) Bowman’s Capsule
Renal artery
(b) Contains more C02 and less urea
Regulates amount of water excreted
(c) Anti-diuretic hormone
Renal Vein
(d) Contains more urea
Glomerulus

Solution 4:
Column I
(a) Bowman’s Capsule
(b) Contains more C02 and less urea
(c) Anti-diuretic hormone
(d) Contains more urea

Column II
Glomerulus
Renal Vein
Regulates amount of water excreted
Renal artery

Question 5:
What is ultrafiltration?.
Solution 5:
In a nephron, the blood flows through the glomerulus under great pressure. The reason for this great
pressure is that the efferent (outgoing) arteriole is narrower than the afferent
arteriole (incoming). This high pressure causes the liquid part of the blood to filter out from the
glomerulus into the renal capsule.
Question 6:
what is osmoregulation?
Solution 6:
It is the mechanism by which the osmotic pressure is maintained and regulated between the body cells
and the intercellular fluid by providing fluid or by taking out excess of fluid in the cell
Question 7:
‘Urine is formed from alkaline blood, but ibis acidic in nature.” Comment.
Solution 7:
Blood is alkaline in nature but urine formed from blood is acidic. It is due to the reason that during
urine formation, certain acidic substances like H ions are added to the blood in the renal tubule which
gives acidic nature to urine.
Question 8:
Explain the functioning of kidney.
Solution 8:
Kidney plays a major role in the formation of urine. The formation of urine takes place in three steps:
(i) Ultrafiltration: The blood flows through the glomerulus under great pressure. This high pressure
causes the liquid part of the blood to filter out from the glomerulus into the renal tubule. During
ultrafiltration, almost all the liquid part of the blood comes out of the glomerulus and passes into the
renal tubule. The fluid entering the renal tubule is called the glomerular filtrate consisting of water,
urea, salts, glucose and other plasma solutes. The thicker part of the blood left behind in the
glomerulus after ultrafiltration, contains the two kinds of corpuscles namely, proteins and other large
molecules that are carried forward through the efferent arteriole. Thus, the blood proceeding away
from the glomerulus is relatively thick.
(ii) Reabsorption: The glomerular filtrate entering the renal tubule is an extremely dilute solution
containing a lot of usable materials including glucose and some salts such as those of sodium. As the
filtrate passes down the tubule, much of the water is reabsorbed together with the usable substances.
But their reabsorption is only to the extent that the normal concentration of the blood is not disturbed.
This is called selective reabsorption. The fluid which flows through the last part of the tubule is urine.
(iii) Tubular secretion: Certain substances like potassium (K) in the normal course and a. large
number of foreign chemicals including drugs like penicillin are passed into the forming urine by the

cells of tubular wall to remove toxic substances from the body. The liquid that passes into the
collecting tubule is termed as final urine.
Question 9:
The following diagram represents a mammalian kidney tubule (nephron) and its blood supply.

Parts indicated by the guidelines 1 to 8 are as follows:
1. Afferent arteriole from renal artery
2. efferent arteriole
3. Bowman’s capsule
4. Glomerulus;
5. Proximal convoluted tubule with blood capillaries;
6. Distal convoluted tubule with blood capillaries;
7. collecting tubule;
8. U-shaped loop of Henle
Study the diagram and answer the question that follow:
(a) where does ultrafiltration take place?
(b) Which structure contains the lowest concentration of urea?
(c) Which structure contains the highest concentration of urea?
(d) Which structure (normally) contains the lowest concentration of glucose?
(e) where is most water reabsorbed?
Solution 9:
(a) 4/Glomerulus
(b) 2/Efferent arteriole
(c) 1/ Afferent arteriole from renal artery
(d) 7/Collecting tubule
(e) 5/ Proximal convoluted tubule with blood capillaries
Question l0:
Given alongside is a highly simplified (but also somewhat wrong) diagram of the human kidney cut
open longitudinally. Answer the questions that follow.
(a) Define excretion
(b) Name the functional units of the kidneys.
(c) Why does the cortex of the kidney show a dotted appearance?
(d) Mention two functions of the kidney.
(e) Write two differences in the composition of the blood flowing through the blood vessels,
‘A’ and ‘B’[There is an error in the diagram. Can you identify it?]

Solution 10:
(a) The process of removal of chemical wastes especially nitrogenous waste from the body is known
as excretion.
(b) Nephrons
(c) As the cortex region contains malpighian capsules and the coiled parts of the nephron which are
proximal convoluted tubule and distal convoluted tubule , it shows a dotted appearance.
(d) Kidneys help in removing wastes or excretion and osmoregulation.
(e) The blood vessel ‘B’ is renal artery and the blood vessel ‘A’ is renal vein.
So the blood vessel ‘B’ contains oxygenated blood with high concentration of urea and glucose
whereas the blood vessel ‘A’ contains deoxygenated blood with low concentration of urea and glucose
as compared to renal artery.
Question 11:
Study the diagram given alongside and then answer the questions that follow:
(a) Name the region in the kidney where the above structure is present?
(b) Name the parts labelled 1, 2, 3 and 4.
(c) Name the stages involved in the formation of urine
(d) What is the technical term given to the process occurring in 2 and 3? Briefly describe the process.

Solution 11:
(a) The structure is a Bowman’s capsule, which is part of the nephron. The Bowman’s capsule is found
in the cortex of the kidney.
(b) I - Afferent arteriole
2 - Glomerulus
3 - Bowman’s capsule
4 - Efferent arteriole
(c) Urine formation occurs in two steps - ultrafiltration and reabsorption.
(d) The process occurring in 2 and 3 is known as ultrafiltration.
In the glomerulus, the blood flows under high pressure because of the narrow lumen of the capillary
network of the glomerulus. This forces most of the components (both waste and useable materials) of

the blood out of the capillaries. This process of the filtration of blood under high pressure in the
Bowman’s capsule is known as ultrafiltration.
Question 12:
Given alongside is the figure of certain organs and associated parts in the human body. Study the same
and answer the questions that follow:
(a) Name all the organ systems shown completely or even partially (b) name the parts numbered 1 to 5
(c) Name the structural and functional unit of the part marked ‘1’
(d) name the two main organic constituents of the fluid that flows down the part labelled ‘3’
(e) Name the two major steps involved in the formation of the fluid that passes down the part labelled
‘3’

Solution 12:
(a) Excretory system and Circulatory system and endocrine system.
(b) 1-kidney, 2-renal artery, 3-ureter, 4-urinary bladder, 5-urethera
(c) Nephron
(d) Urea and uric acid
(e) Ultrafiltration and selective reabsorption

Nervous System and Sense Organs
A. MULTIPLE CHOICE TYPE

(Select the most appropriate option in each case).

Question 1:
The insulating sheath covering the neural axon is called.
(a) piasmalemma (b) neurolemma
(c) dura mater (d) pia mater

Solution 1:
(b) neurolemma

Question 2:
Which one of the following pairs of brain part and its function is not correctly matched?
(a) Cerebrum — Memory
(b) Cerebellum - Balance of body
(c) Medulla oblongata — controls activites of internal organs
(d) Pons - Consciousness

Solution 2:

(d) Pons - consciousness

Question 3:
A mixed nerve is one which
(a) carries sensations from 2 or more different sense organs
(b) contains both sensory and motor fibres
(c) has a common root but braches into two or more nerves to different organs
(d) has two or more roots from different parts of brain.

Solution 3:
(b) Contains both sensory and motor fibres
B. VERY SHORTANSWER TYPE:
Question 1:
Narie the following:
(a) The fluid that is present inside and outside the brain.
(b) The junction between two nerve cells
(c) The part of the brain which is concerned with memory
(d) The part of the human brain which controls body temperature.

Solution 1:

(a) Cerebrospinal fluid (b) Synapse (c) Cerebrum (d) Hypothalamus

Question 2:
Note the relationship between the first two words and suggest the suitable word/words for the
fourth place.
(a) Stimulus: Receptor:: Impulse: . . . . . . . . . . . . . . . . . . . .
(b) Cerebrum: Diencephalon:: Cerebellunr . . . . . . . . . . . . . . . . . . . .
(c) Receptor: Sensory nerve:: Motor nerve . . . . . . . . . . . . . . . . . . . .

Solution 2:
(a) Stimulus: Receptor:: Impulse: neuron
(b) Cerebrum: Diencephalon:: Cerebellum: pons varolii
(c) Receptor: Sensory nerve:: Motor nerve: Effector

Question 3:
Complete the following statements by choosing the correct alternative from the choice given in
brackers:
(a) The dorsal root ganglion of the spinal cord contains cell bodies of
(motor/sensory/intermediate) neurons.
(b) Cerebellum is the part of the brain which is responsible for
(i) conducting reflexes in the bosy
(ii) maintain posture and equilibrium
(iii) controlling thinking memory & reasoning
(c) Reflex action is controlled by
(i) brain (ii) spinal cord
(iii) autonomic (iii) peripheral nervous system

Solution 3:
(a) Sensory (b) Maintaining posture and equilibrium (c) Spinal cord
C. SHORTANSWER TYPE:
Question 1:
Mention where in human body are the following located and state their main function:
(a) corpus callosum (b) central canal

Solution 1:

(a) Corpus Callosum - It is located located in the forebrain. It connects two cerebral hemispheres and
transfers information from one hemisphere to other.
(b) Central canal - It is located in centre of the spinal cord. It is in continuation with the cavities of the
brain. It is filled with cerebrospinal fluid and acts as shock proof cushion. In addition, it also helps in
exchange of materials with neurons.

Question 2:
State whether the following statements are true (T) or false (F).
(a) The main component of the white matter of the brain is perikaryon
(b) The arachnoid layer fits closely inside the pia mater.
(c) A double chain of ganglia, one on each side of the nerve cord belongs to the spinal cord.
(d) Dura mater is the outermost layer of the meninges.

Solution 2:
(a) False (b) False (c) True (d) True

Question 3:
Given below are two structures, write their special functional activity.
(a) cerebellum and
(b) Myelin sheath and

Solution 3:

(a) Cerebellum maintains balance of the body and coordinates muscular activity.
(b) Myelin sheath acts like an insulation and prevents mixing of impulses in the adjacent axons.

Question 4:
Write the functions of the following:
(a) synapse (b) Association neuron
(c) medullary sheath (d) Medulla obiongata
(e) cerebellum (f) Cerebrospinal fluid

Solution 4:
(a) Synapse: It is a gap between the axon terminal of one neuron and the dendrites of the adjacent
neuron. It transmits nerve impulse from one neuron to another neuron.
(b) Association Neuron: It interconnects sensory and motor neurons.
(c) Medullary sheath: It provides insulation and prevents mixing of impulses in the adjacent
axons.
(d) Medulla Oblongata: It controls activities of internal organs such as peristalsis, breathing and
many other involuntary actions.
(e) Cerebellum: It maintains balance of the body and coordinates muscular activity.
(f) Cerebrospinal Fluid: It acts like a cushion and protects the brain from shocks.

Question 5:
what do we refer to in the nervous system when we say:
(a) sensory, motor and mixed
(b) somatic and autonomic
(c) Natural and conditioned
(d) sensory, motors and association
(e) Gray and white

Solution 5:
(a) Sensory, motor and mixed nerves
(b) Somatic and autonomic nervous system
(c) Natural and conditioned reflexes
(d) Sensory, motor and association neurons
(e) Gray and white matter

Question 6:
Rearrange the following in correct sequence pertaining to what is given within brackets at the end.
(a) Effector sensory neuron Receptor motor neuron Stimulus central nervous system Response (Reflex
arc) (b) repolarization Depolarization Resting (polarised) (during conduction of nerve impulse through
a nerye fibre) (c) axon endings nucleus Dendrites axon perikaryon, Dendron (Neutron structure) (d)
diencephalon Cerebellum medulla oblongata Pons Cerebrum mid-brain (sequence of parts of human
brain).

Solution 6:
(a) Stimulus --- receptor --- sensory neuron --- central nervous system --- motor neuron effector --response
(b) Resting --- depolarization --- repolarization
(c) Dendrites --- Dendron --- perikaryon --- nucleus --- axon --- axon endings (d) Cerebrum --diencephalon --- mid-brain --- cerebellum --- pons --- medulla oblongata

Question 7:
What are the advantages of having a nervous system?

Solution 7:

The advantages of having a nervous system are as follows: (a) Keeps us informed about the outside
world through sense organs. (b) Enables us to remember, think and reason out. (c) Controls and
harmonizes all voluntary muscular activities such as running, holding, writing (d) Regulates
involuntary activities such as breathing, beating of the heart without our thinking about them.

Question 8:
Why do you call the spinal cord and the brain as the central nervous system?

Solution 8:
The brain and the spinal cord lie in the skull and the vertebral column respectively. They have an
important role to play because all bodily activities are controlled by them. A stimulus from any part of
the body is always carried to the brain or spinal cord for the correct response. A response to a stimulus
is also generated in the central nervous system. Therefore, the brain and the spinal cord are called the
central nervous system.

Question 9:
What is the difference between reflex action and voluntary action?

Solution 9:
Reflex actions are involuntary actions which occur unknowingly. Voluntary actions on the other hand
are performed consciously. Picking up an apple and eating it is an example of voluntary action
whereas withdrawal of hand on touching a hot object is an example of reflex action.

REVIEW QUESTIONS:
A. MULTIPLE CHOICE TYPE:

(Select the most appropriate option in each case).

Question 1:
Which part of the eye is grafted in a needy patient from a donated eye?
(a) Conjunctiva (b) Cornea
(c) Choroid (d) Ciliary muscles

Solution 1:
(b) Cornea

Question 2:
Which part of our ear is shaped like a snail shell?
(a) Semi circular canals (b) Cochlea
(c) Stapes (d) Eustachian tube

Solution 2:
(b) Cochlea

Question 3:
The three parts of human ear contributing in hearing are
(a) cochlea, ear ossicles and tympanum
(b) semicircular canals, utriculus and sacculus
(c) eustachian tube, tympanum and utriculus
(d) perilymph, ear ossicle and semicircular canals

Solution 3:

(c) eustachian tube, tympanum and utriculus

Question 4:
The region in the eyes where the rods and cones are located is the
(a) retina (b) cornea (c) choroid (d) sciera

Solution 4:
(a) retina

B. VERY SHORT ANSWER TYPE:
Question 1:
Name the following:
(a) The photosensitive pigment present in the rods of the retina.
(b) The part which equalizes the air pressure in the middle and external ear.
(c) The ear ossicle attached to the tympanum
(d) The outermost covering layer of the brain
(e) The tube which connects the cavity of the middle ear with the throat
(f) The part of the eye responsible for its shape.
(g) The nerves which transmit impulse from ear to the brain
(h) The photoreceptors found in the retina of the eye.
(i) The eye defect caused due to shortening of the eye ball from front to back.

Solution 1:
(a) Rhodopsin
(b) Eustachian tube
(c) hammer
(d) Dura mater
(e) Eustachian tube
(f) Cornea
(g) Auditory nerves
(h) Rods and cones
(i) Hypermetropia

Question 2:
Note the relationship between the first two words and suggest the suitable word/words for the fourth
place.
(a) Cones :Iodopsim :: Rods (b) sound: ear drum :: Dynamic balance .

Solution 2:

(a) Cones: lodopsin:: rods: rhodopsin (b) Sound: ear drum:: dynamic balance: semi-circular canals
C. SHORT ANSWER TYPE:
Question 1:
Differentiate between members of each of the following pairs with reference to what is asked in
brackets.
(a) Myopia and hyperopia (cause of the defect)
(b) Rods and cones (sensitivity)
(c) Semi-circular canal and cochlea (Senses perceived)
(d) Rod and cone cells (pigment contained) (e) Dynamic balance and static balance (Definition)

Solution 1:
(a) Myopia results when the eye ball is lengthened from front to back or the lens is too curved.
Hyperopia results from either too shortening of the eyeball from front to back or when the lens is too
flat.
(b) Rods are sensitive to dim light but do not respond to colour, cones are sensitive to bright light and
are responsible for colour vision.
(e) cochlea is responsible for hearing; it can perceive the senses of hearing.
(d) Semicircular canals are responsible for perceiving the senses to maintain the body balance. (e) Rod
cells contain rhodopsin whereas the cone cells contain iodopsin.
(f) Dynamic balance is when the body is in motion whereas static balance is positional balance with
respect to gravity.

Question 2:
State whether the following statements are True (t) or False, correct them by changing any one
single word in each.
(a) Deafness is caused due to rupturing of the pinna
(b) Semi circular canals are concerned with static (positional) balance.

Solution 2:

(a) False Correct statement: Deafness is caused due to rupturing of the eardrum.
(b) False Correct statement: Semicircular canals are concerned with dynamic balance.

Question 3:
Mention, where in living organisms are the following located and state their main functions:
(a) Fovea centralis (b) Organ of corti

Solution 3:
(a) Fovea centralis is located at the back of the eye almost at the horizontal centre of the eyeball. It is
the region of the brightest vision and also of the colour vision.
(b) Organ of corti is located in cochlear canal of the inner ear. It contains sensory cells which process
hearing.

Question 4:
Mention if the following statements are true (T) or false (F) Give reason.
(a) Sometimes medicines dropped into the eyes come into the nose and even throat
(b) Ciliary muscles regulate the size of the pupil
(c) yellow spot of the retina is the region of colour vision
(d) The auditory nerve is purely for perceiving sound
(e) Malleus incus and stapes are collectively called the ear ossicles
(f) Flavour and taste are one and the same thing.
(g) short-sightedness and hyperopia are one and the same thing
(h) Blind spot is called so because no image is formed on it.

Solution 4:
(a) True
(b) False! Ciliary muscles regulate the size of the lens.
(c) True
(d) False!The auditory nerve responsible for sound as well as for the body balance.
(e) True
(f) False! flavour is a combination of taste and smell.
(g) False! short-sightedness is myopia and hyperopia is long-sightedness.
(h) True

Question 5:
Given below are two sets (a) and (b) of five parts in each. Rewrite them in correct sequence.
(a) Cochlea, tympanum, auditory canal, ear ossicles, oval window.
(b) Conjunctiva, retina, cornea, optic nerve, lens

Solution 5:
(a) Auditory canal, tympanum, ear ossicles, oval window, cochlea (b) Conjunctiva, cornea, lens,
retina, optic nerve

Question 6:
Given below are certain structures. Write against them their functional acivity.
(a) organ of corti and

(b) Olfactory nerve and
(c) retina and
(d) Taste bud and

Solution 6:

(a) Organ of Corti and hearing (b) Olfactory nerve and smell (c) Retina and vision/Image formation
(d) Taste bud and taste

Question 7:
Answer the following:
(a) What is a lacrimal gland?
(b) In what two ways is the yellow spot different from the blind spot? (c) Name an old age eye defect.
What happens in it?
(d) What is meant by power of accommodation of the eye?
(e) Mention the characteristics of the image that falls on the retina of the eye.

Solution 7:
(a) Lacrimal gland is a tear gland located at the upper sideward portion of the eye orbit. Its secretion
lubricates the surface of the eye, washes always the dust particles and kills germs (b) Yellow spot is
the region of brightest vision and contains maximum sensory cells whereas a blind spot contains no
sensory cells and this is the point of no vision.
(c) Presbyopia is an age-old eye defect. In this condition, the lens loses flexibility resulting in farsightedness. Cataract is also very common in old people, the cornea becomes opaque and the vision is
cut down even to blindness. V
(d) The process of focusing the eye at different distances is called the power of accommodation. (e)
The image formed on the retina is inverted and real. -

Question 8:
What is meant by optical illusion? Give one example.

Solution 8:

An optical illusion is the life-like continuous movement on the screen. Television is an example of
optical illusion, where the scanning beam of a picture frame of the TV camera moves so rapidly on the
viewing screen of the TV set that our eyes cannot keep pace with it.

Question 9:
Where are the following located? Briefly mention the function of each:
(a) oval window (b) Cochlea
(c) Semicircular canals (d) Utriculus

Solution 9:
(a) Oval window is located in the middle ear. It helps in setting the fluid in the cochlear canals into
vibration.
(b) Cochlea is located in the inner ear. It helps in transmitting impulses to the brain via the auditory
nerve.
(c) Semicircular canals are located in the inner ear. These help in maintaining the dynamic eqillibrium
of the body.
(d) Utriculus is located in the inner ear. It joins the semi-circular canals to cochlea. It also helps in
maintaining static balance of the body.

D. LONG ANSWER TYPE:
Question 1:
Sometimes you remember a vivid picture of a dream you saw. What is the role of your eyes in this
experience?

Solution 1:
The brain sees the vivid picture of the dream through the eyes. Our eyes have actually never seen the
vivid picture. This is an example of optical illusion. The area of dream is controlled by the cerebrum
of the central nervous system. So sometime we can remember the vivid picture seen in the dream.

Question 2:
By closing the eyes and gently pressing them by your palms, you may see some specks of brilliant
light. How do you get this sensation while there is no light entering your eyes?

Solution 2:
If we look at a bright object and then close our eyes, the sensation of light persists for a short period.
This is known as persistence image or the after image. It lasts for one-tenth of a second. Therefore by
closing the eyes and gently pressing them with your palms, you see some specs of brilliant light.

Question 3:
Explain the terms „adaptation‟ and „accommodation‟ with reference to the eye.

Solution 3:

Adaptation is the ability to adjust vision in bright and dark areas. When we enter a dark room from
bright light, the rhodopsin pigment broken down in bright light is regenerated. It dilates the pupil and
allows more light to enter the eyes. This is called dark adaptation. On the other hand, if we enter bright
area from a dark room, the rhodopsin pigment is bleached. This constricts the pupil and reduces the
light entering the eyes. This is called „light adaptation‟
Accommodation is the process of focusing the eye at different distances. This is mainly brought about
by a change in the curvature of the lens. When the ciliary muscles contract, the lens becoEnes thicker
and we are able to focus a nearby object. On the other hand when the ciliary muscles relax, the lens
remains stretched i.e. the normal condition and we are able to focus on distant object.

Question 4:
You do not enjoy watching a movie from a very short distance from the screen in a cinema hail. Why?

Solution 4:
Our eyes are designed to focus at a great variety of distances. To focus constantly at a short distance
can make the lens focusing muscles fatigued. Therefore, we do not enjoy watching a movie from a
very short distance from the screen in cinema hail.

Question 5:
Name the three ear ossicles. How do they contribute in the mechanism of hearing?

Solution 5:
The three ear ossicles are: Malleus (hammer), Incus (anvil) and Stapes (stiff up). The last ear ossicle,
stapes, vibrates and transmits the vibration to the oval window. The role of other two ear ossicles is to
magnify the vibration of stapes as a result of their lever like action.

Question 6:
What is meant by power of accommodation of the eye? Name the muscles of the eye responsible for
the same

Solution 6:

The process of focusing the eye at different distances is called the power of accommodation. The
ciliary muscles are responsible for the power of accommodation.

E. STRUCTURED/APPLICATION/SKILL TYPE:
Question 1:
With reference to the functioning of the eye, answer the questions that follow:
(a) What is meant by power of accommodation of the eye?
(b) What is the shape of the lens during (1) near vision (2) distant vision?
(c) Name the two structure in the eye responsible for bringing about the change in the shape of the
lens.
(d) Name the cells of the retina and their respective pigments which get activated (1) in the dark and
(2) in the light.

Solution 1:

(a) The ability of the eye to focus sharply on things which are near to the eye as well as far off is
known as the power of accommodation.
(b) Shape of the eye:
• distant vision - flattened
• near vision - rounded or more convex
(c) Ciliary muscles and suspensory ligament (d) In the dark: Cells - rod cells, Pigment - rhodopsin In
the light: Cells - cone cells, Pigment — iodopsin

Question 2:
With reference to the human ear, answer the questions that follow:
(a) Give the technical term for the structure found in the inner ear.
(b) Name the three small bones present in the middle ear. What is the biological term for them
collectively?
(c) Name the part of the ear associated with (1) static balance (2) hearing (3) dynamic balance.
(d) Name the nerve, which transmits messages from the ear to the brain.

Solution 2:

(a) The middle ear or membranous labyrinth has two structures inside it, the cochlea and the
semi-circular canals.
(b) Malleus, incus and stapes
(c) Static balance - Utriculus and sacculus (inner ear)
Hearing - Internal ear
Dynamic balance - Semi-circular canals (inner ear)
Collectively they are termed as ossicles.

Question 7:
Name the three ear ossicles. How do they contribute in the mechanism of hearing?

Solution 7:
The three ear ossicles are: Malleus (hammer), Incus (anvil) and Stapes (stirr up).
The last ear ossicle, stapes, vibrates and transmits the vibration to the oval window.
The role of other two ear ossicles is to magnify the vibration of stapes as a result of their
lever like action.

Question 8:
What is meant by power of accommodation of the eye? Name the muscles of the eye
responsible for the same

Solution 8:

The process of focusing the eye at different distances is called the power of accommodation.
The ciliary muscles are responsible for the power of accommodation.

E. STRUCTURED / APPLICATION / SKILL TYPE:
Question 1:
With reference to the functioning of the eye, answer the questions that follow:
(a) What is meant by power of accommodation of the eye?
(b) What is the shape of the lens during (1) near vision (2) distant vision?
(c) Name the two structure in the eye responsible for bringing about the change in the shape of
the lens.
(d) Name the cells of the retina and their respective pigments which get activated (1) in the
dark and (2) in the light.

Solution 1:

(a) The ability of the eye to focus sharply on things which are near to the eye as well as far off is
known as the power of accommodation.
(b) Shape of the eye:
• distant vision - flattened
• near vision - rounded or more convex
(c) Ciliary muscles and suspensory ligament
(d) In the dark: Cells - rod cells, Pigment - rhodopsin In the light: Cells - cone cells, Pigment —
iodopsin

Question 2:
With reference to the human ear, answer the questions that follow:
(a) Give the technical term for the structure found in the inner ear.
(b) Name the three small bones present in the middle ear. What is the biological term for them
collectively?
(c) Name the part of the ear associated with (1) static balance (2) hearing (3) dynamic balance.
(ci) Name the nerve, which transmits messages from the ear to the brain.

Solution 2:
(a) The middle ear or membranous labyrinth has two structures inside it, the cochlea and the semicircular canals.
(b) Malleus, incus and stapes
(c) Static balance - Utriculus and sacculus (inner ear)
Hearing - internal ear
Dynamic balance - Semi-circular canals (inner ear)
Collectively they are termed as ossicles.

Question 3:
The figure below compares a part of our eye with a part of a photographic camera.

(a) name the corresponding parts of the eye the camera shown here that are comparable in
function.
(b) Explain the mode of working and the functions of the parts of the eye mentioned above

Solution 3:
(a) eyelid is comparable to the lens cover of the camera. The pupil act like the aperture of a camera.

(b) The cornea is the eye‟s main focusing element. It takes widely diverging rays of light and bends
them through the pupil; the rays are further converged by the lens.

Question 4:
Given below is a diagram depicting a defect of the human eye. Study the same and answer the
questions that follow:

(a) Name the defect shown in the diagram
(b) Give two possible reasons for this defect
(c) Name the parts labelled 1 to 4
(d) Name the type of lens used to correct this eye defect
(e) Draw a labelled diagram to show how the above mentioned defect is rectified using the lens named
above.

Solution 4:
(a) Myopia
(b) The two possible reasons for myopia are either the eye ball is lengthened from front to back or the
lens is too curved.
(c) 1 - vitreous humour, 2 - yellow spot, 3-lens, 4-pupil
(d) Concave lens
(e)

Question 5:
The figure below is the sectional view of a part of the skull showing s sense organ:

(i) Name the sense organ
(ii) What are the parts labelled „m‟, “I” and “s”? what do these three parts constitute collectively? (iii)
what do you call the part shown in the form of a spiral? What is it function?
(iv) Name the part labelled “tm”? What is its function?

Solution 5:
(i) Ear
(ii) m - malleus, i - incus and s - stapes respectively. These are collectively called as ear ossicles.
(iii) Cochlea. The vibrating movements in the hair of the sense cells of cochlea transmit the impulse
for hearing to the brain via auditory nerve.
(iv) Tympanic membrane. It vibrates and then sets the ear ossicles into vibration in the process of
hearing.

Question 6:
Given below is the diagram of a part of the human ear. Study the same and answer the questions that
follow:

(i) Give the collective biological term for malleus, Incus and stapes
(ii) Name the parts labelled A, B, and C in the diagram
(iii) state the functions of the parts labelled „A‟ and „B‟
(iv) Name the audio receptor region present in the part labelled „A‟

Solution 6:
(i) Ear ossicles
(ii) A - Cochlea, B - Semicircular canals, C - Ear ossicles
(iii) Cochlea helps in transmitting impulses to the brain via the auditory nerve.
Semicircular canals help in maintaining dynamic equilibrium of the body.
(iv) Organ of Corti

Question 7:
Draw a labelled diagram of the inner ear. Name the part of the inner ear that is responsible for static
balance in human beings.

Solution 7:

Utriculus and Sacculus are responsible for maintaining static balance in human beings.

Question 8:
Have a look at the posture of this girl who is reading a book and answer the questions which follow:

(a) Name the problem she is facing
(b) What are the two conditions shown in sections A and B of the eye as applicable to her.
(c) What kind of looking glasses she needs?

Solution 8:
(a) Myopia
(b) --Normal eye, B-Myopia
(c) Looking glasses with the concave lens are required here.

A. MULTIPLE CHOICE TYPE:
Question 1:
A gland having endocrine as well as exocrine function is
(a) pituitary (b) thyroid (c) pancreas (d) adrenal
Solution 1:
(c) pancreas
Question 2:
Exophthalmic goitre is caused due to the over activity of
(a) thymus (b) thyroid (c) parathyroid (d) adrenal cortex.
Solution 2:
(b) thyroid
Question 3:
The secretion of ADH (anti-diuretic hormone) is inhibited by (a)
emotion and stress (b) nicotine (c) alcohol (d) morphine
Solution 3:
(c) alcohol
B. VERY SHORT ANSWER TYPE:
Question 1:
Name the following:
(a) The three hormones produced by pancreas
(b) The hormone produced by adrenal medulla
(c) The condition caused by the over secretion of insulin
(d) The hormone secreted by 13 (beta) cells of the islets of Langerhans
(e) The hormone which increases blood pressure
(f) The hormone causing more urine formation
(g) The hormone which stimulates the entire sympathetic nervous system.
Solution 1:
(a) Insulin, glucagon, somatostatin
(b) Adrenaline
(c) Hypoglycemia
(d) Insulin
(e) Adrenaline
(f) Hyposecretion of Antidiuretic hormone (Vasopressin)
(g) Adrenaline
Question 2:
What would a child suffer from, if there was hyposecretion from his thyroid?
Solution 2:
If there was hyposecretion of the thyroid gland in a child; the child will suffer from cretinism.
The symptoms of cretinism are dwarfism, mental retardation, etc.
Question 3:
Choose the odd one out from each series

(a) The glands — thyroid, adrenal, pituitary, prostate
(b) The conditions — cretinism, myxoedema, goiter, scurvy
(c) The hormones — insulin, glucagon, cretinism, thyroxine
(d) The hormonal sources — adrenal cortex, adrenal medualla, cortisone, pituitary.
Solution 3:
(a) Prostate
(b) Scurvy
(c) Cretinism
(d) Cortisone
Question 4:
Identify the odd one in each of the following and mention what the rest are:
(a) Larynx; glucagon; testosterone; prolactin
(b) Adrenaline; penicillin; insulin; thyroxin
(c) Stomach; ileum; liver; adrenaline
(d) TSH; GH; ADH; Insulin
(e) Iodine, cretinism, goiter, myxedema
Solution 4:
(a) Larynx
Reason- Larynx is the sound box while the rest three i.e. glucagon; testosterone and prolactin are
hormones.
(b) Penicillin
Reason - Penicillin is an antibiotic while adrenaline; insulin; thyroxine are hormones.
(c) Adrenaline
Reason - Adrenaline is a hormone while the stomach, ileum and liver are the organs of the digestive
system.
(d) Insulin
Reason- Insulin is secreted by the pancreas while TSH, GH, ADH are the hormones secreted by the
pituitary gland.
(e) Iodine
Reason- Iodine is required for the synthesis of thyroxine hormone. While cretinism, goitre,
myxoedema are the deficiencies occur due to the deficiency of thyroxine.

C. SHORT ANSWER TYPE:
Question 1:
Mention which of the statements are true (T) and which are false (F). Give reason in support of
your answer.
(a) Adrenaline is often described as emergency hormone
(b) There are two kinds of diabetes (mild and severe) related with two different hormones.

(c) Simple goiter can be prevented by using iodised salt in food.
(d) Pituitary is popularly called the master gland
(e) Harmones ‗obey‘ the commands like ‗enough, slow down or ‗two little, speed up‘.
(f) Gigantism and dwarfirm in humans basically depend on the qualtity and quantity of the
food eaten during early growing age.
Solution 1:
(a) True
Reason- Adrenaline is described as emergency hormone because during any emergency situation more
adrenaline is secreted which makes the heart beat faster, increases the breathing, releases more glucose
into the blood stream to fulfill the energy requirement.
(b) False
Reason- The two different kinds of diabetes are diabetes insipidus caused due to insufficient secretion
of vasopressin and the other is diabetes mellitus‘ caused due to hyposecretion of insulin but they
cannot be described as mild and severe.
(c) True
Reason-Iodine is an active ingredient in the production of the thyroxine hormone.
(d) True
Reason- Pituitary gland controls the functioning of all the other endocrine glands.
(e) True
Reason- Hormones are poured directly into blood the blood stream and control physiological processes
by chemical means. Their action depends on the
feedback mechanism.
(f) True
Reason- Gigantism and dwarfism are controlled by the growth hormone from the pituitary gland.
Growth hormone is much more active in children for their normal body growth
along with which necessary substance required for the synthesis of growth hormone need to be
consumed.
Question 2:
How do endocrine glands differ from other glands?
Solution 2:
Endocrine glands are ductless glands, means they pour their secretion i.e. hormones directly into the
blood stream while the other glands are exocrine glands which have ducts. Through ducts they pour
their secretions (not hormones) into the blood stream.
Question 3:
Mention any two differences between a hormone and an enzyme.
Solution 3:
Hormones unlike enzymes are secreted by the endocrine glands only. Also the hormones unlike the
enzymes are poured directly into the blood. Hormones can be peptides, steroids, amine but all
enzymes are proteins.
Question 4:
Do you agree with the statement —― All hormones are chemical signals‖? Yes / No . Justify your
answer.
Solution 4:
Chemically hormones are peptides, amines or steroids. They are involved in regulating. The
metabolism of the body. They can bring about specific chemical changes during metabolic process.
Therefore hormones can be termed as ‗chemical messengers‘.

Question 5:
Why is iodine as a nutrient, important to our body?
Solution 5:
Iodine is an active ingredient in the production of the thyroxine hormone secreted by the thyroid gland.
Thyroxine hormone is a very essential hormone for our body. In case of its abnormal secretions a
person may suffer certain severe disorders. Therefore, it is an important nutrient for our body.
Question 6:
If you stand to make your maiden speech before a large audience your mouth dries up and heart rate
increases. What brings about these changes?
Solution 6:
Adrenaline is the hormone which prepares the body to meet any emergency situation. Adrenaline
makes the heart beat faster. At the same time, it stimulates the constriction of the arterioles of the
digestive system reducing the blood supply of the digestive system which makes the mouth dry.
Question 7:
If one adrenal gland is removed, the other one gets enlarged to some extent. How do you explain this
change?
Solution 7:
If one adrenal gland is removed, the other one gets enlarged. This is to meet the requirement of
hormones produced by the body.
Question 8:
Name the two kinds of diabetes? Mention their symptoms and the causes.
Solution 8:
1. Diabetes mellitus:
Cause - under secretion of Insulin hormone Symptoms
- excretion of great deal of urine with sugar, Person
feels thirsty and loss of weight. In severe cases, the
person may lose the eye sight.
2. Diabetes insipidus:
Cause - Under secretion of Anti-diuretic hormone
Symptoms - frequent urination resulting in loss of water from body and the person feels thirsty.
Question 9:
People living in the low Himalayan hilly regions often suffer from goiter. What could be the possible
reason for it?
Solution 9:
The Himalayan soil is deficient in iodine. Thus, the food grown in such soil also becomes iodine
deficient. Due to this reason, when Himalayan people consume iodine deficient food. they do not get
the proper intake of iodine. Therefore, people living in the low Himalayan hilly regions often suffer
from goitre.
Question 10:
Given below is a table designed to give the names of the glands, the hormones produced, their chief
functions, the effects of over secretion and under secretion in respect of thyroid, pituitary and
pancreas. Fill up the blanks 1-13.

Question 11:
Complete the following table by filling in the blanks numbers I to 7?

Solution 11:

Question 12:
Complete the following table by filling in the blank spaces numbered I to 8:

Solution 12:

D. LONG ANSWER TYPE:
Question 1:
Compare the hormonal response with the nervous response with respect to their speed, transmission
and the general nature of changes brought about.
Solution 1:

Question 2:
Mention three important differences between the action of hormones and that of nerves in the
regulatory mechanism of our body.
Solution 2:

E. STRUCTURED I APPLICATION! SKILL TYPE:
Question 1:
Study the diagram given below and then answer the questions that follow:

(a) Name the cells of the pancreas that produce (1) glucagon (2) Insulin
(b) state the main function of(l) glucagon and (2) insulin
(c) Why is the pancreas referred to as an exo-endocrine gland?
(d) why is insulin not given orally but in injected into the body:
(e) What is the technical term for the cells of the pancreas that produce endocrine hormones?
(f) where in the body is the pancreas located?
Solution 1:
a. Glucagon: Alpha cells of the islets of Langerhans
Insulin: Beta cells of the islets of Langerhans
b. Insulin: It maintains the levels of glucose (sugar) in the blood.
Glucagon: It raises the blood glucose levels by stimulating the breakdown of glycogen to glucose in
the liver.
c. An endocrine gland is one which does not pour its secretions into a duct, while an exocrine gland is
a gland which pours its secretions into a duct. Because the pancreas produces hormones such as
insulin, glucagon and somatostatin directly into the blood and not into a duct, it functions as an
endocrine gland. Because it secretes the pancreatic juices for digestion via a duct, it functions as an
exocrine gland. Hence, the pancreas is an exo-endocrine gland.
d. Insulin is not administered orally because the digestive juices degrade insulin, and thus the insulin is
ineffective in the body.
e. Islets of Langerhans
f. The pancreas is located in the abdomen below and behind the stomach.

Question 2:
Given alongside is a portion from the human body showing some important structure in
ventral (front) view.
(a) Where is this portion located in the body?
(b) Name the structure numbered 1 — 3
(c) state one main function of each of the structure named above.
(d) Is there any duct to carry the secretions from the structure numbered 2? If so, give its name.
Solution 2:
(a) This portion is located in the neck region above the sternum.
(b) 1- Larynx, 2 - Thyroid gland, 3 – Trachea
(c) Larynx is the voice box containing vocal cords. It helps in producing sound. Thyroid gland
produces thyroxine and calcitonin which are essential hormones. Trachea is the wind pipe that helps in
passing air to and from the respiratory system while breathing.
(d) Structure 2 is the thyroid gland. It is an endocrine gland, so it is ductless and pours its secretions
directly into the blood. Hence, there is no duct.
Question 3:
Given alongside is an outline diagram of human body showing position of certain organs.
(a) Name the parts numbered I to 4
(b) what is common to all these parts in regard to the nature of their functions?
(c) Name the nutrient element which is essential for the normal working of part 2.

Solution 3:
(a) 1- Pituitary gland, 2 - thyroid gland, 3 - pancreas, 4 - adrenal glands
(b) All the glands shown in the above diagram are endocrine glands. They secrete essential hormones
and pour their secretions directly into the blood.
(c) Iodine is essential for the normal working of thyroxine.
Question 4:
Given below are two diagram (one is correct the other is some hwat incorrect) showing the transport of
a hormone from its source gland/cell to the target organ/cell.
(a) which one has the error A or B
(b) what is the error‘?

Solution 4:
(a) A
(b) Hormone secreted by the endocrine gland is shown in the image A to be moving only in one
direction i.e. towards the target organ. But actually the hormones poured into the blood stream may
have one or more target sites at a time. The arrows shown are carried to all parts by the blood and their
effect is produced only in one or more specific parts.
(a) .

The Reproductive System
EXERCISE 1
A. MULTIPLE CHOICE TYPE:
Question 1:
1. Which one of the following is the correct route that a sperm follows when it leaves the testis
of a mammal?
(a) vas deferens, epididymis, urethra
(b) urethra, Epididymis, vas deferens
(c) Epididymis, urethra, vas deferens
(d) Epididymis, vas deferens, urethra
Solution 1:
(d) Epididymis, vas deferens, urethra
Question 2:
When pregnancy does not occur, the life of corpus luteum is about
(a) 4 days (b) 10 days (c) 14 days (d) 28 days
Solution 2:
(c)14 days
Question 3:
In female, after how much time after fertilization, does the fertilized egg get implanted in the
uterine wall?
(a) Few months (b) one month
(c) Three weeks (d) about seven days
Solution 3:
(d) About seven days
B. VERY SHORTANSWER TYPE:
Question 1:
Name the following:
(a) The body part in which the testes are present in a human male.
(b) The part where the sperms are produced in the testes
(c) The fully developed part of the ovary containing a mature egg
(d) The accessory gland in human males whose secretion activates the sperms
(e) The tubular knot fitting like a cap on the upper side of the testis.
Solution 1:
(a) Scrotum
(b) Seminiferous Tubules
(e) Graafian Follicle
(d) Seminal vesicle
(e) Epididymis
Question 2:
Choose the odd one in each of the following:
(a) Oestrogen; progesterone; testosterone; prolactin.
(b) Ovary; fallopian tube; ureter; uterus
(c) Seminiferous tubule; ovum; epididymis; sperm duct; urethra
(d) Sperm; implantation; fertilization; ovum; after birth.

Solution 2:
(a) Testosterone
(b) Ureter
(c) Ovum
(d) sperm
Question 3:
Rewrite the terms in the correct order so as to be in a logical sequence.
(a) Sperm duct, penis, testes, sperms, semen
(b) Puberty, menopause, menstruals, menarche, reproductive age.
(c) Graafian follicle, ostium, uterus, fallopian tube.
Solution 3:
(a) Testes , Sperms , Sperm duct , Semen , Penis
(b) Menarche ,Puberty, Reproductive age , Menstruals, Menopause
(c) Graafian follicle , Ostium , Fallopian tube, Uterus
Question 4:
Write in sequence, the regions which a mature sperm travels from the seminiferous tubules up
to the urethral opening in the human male.
Solution 4:
Seminiferous tubule , Epididymis , Vas deferens , Penis
C. SHORTANSWER TYPE:
Question 1:
What is semen?
Solution 1:
Semen is the mixture of sperms and secretions from seminal vesicles, prostate gland and
Cowper’s (bulbo -urethral gland).
Question 2:
Describe the functions of the following:
(a) Inguinal canal (b) Prostate gland (c) Testis (d) ovary (e) Oviduct
Solution 2:
(a) Inguinal canal: It is the. canal which allows the descent of testes along with their ducts, blood
vessels and nerves into the abdomen.
(b) Prostate gland: It is a bilobedstructure which surrounds the urethra and pours an alkaline secretion
into the semen.
(c) Testis: Testis is a male reproductive organ. There a pair of testes present in a scrotal sac descended
outside the body cavity. Testes produce sperms which are the male gametes.
(d) Ovary: Ovary is a female reproductive organ. It produces ova i.e. female gametes. (e) Oviduct: A
pair of oviduct is present on either side of the uterus. Oviduct carries the released ovum from the ovary
to the uterus.
Question 3:
What are the secondary sexual characters in the human male and female respectively?
Solution 3:
Secondary sexual characters in males: (i) Beard and moustache (ii) Stronger muscular built (iii)
Deeper voice Secondary sexual characters in females: (i) Breasts in females (ii) Large hips (iii)
High pitched voice

Question 4:
What are the accessory reproductive organs?
Solution 4:
The accessory reproductive organs include all those structures which help in the transfer and meeting
of two kinds of sex cells leading to fertilization and growth and development of egg up to the birth of
the baby. For example: uterus in females, penis in males.
Question 5:
What is hymen?
Solution 5:
Hymen is a thin membrane which partially covers the opening of the vagina in young females.
Question 6:
Define the following terms:
(a) Hernia (b) Ovulation (c) Puberty
Solution 6:
(a) Hernia: It is an abnormal condition which is caused when the intestine due to the pressure in
abdomen bulges into the scrotum through the inguinal canal.
(b) Ovulation:It is the release of the mature ovum by the rupture of the Graafian follicle (c) Puberty:It
is the period during which immature reproductive system in boys and girls matures and becomes
capable of reproduction.
Question 7:
List any two changes each in human male and female, which occur during puberty.
Solution 7:
Changes in human male: 1. Development of Beard and moustache 2. Voice becomes deeper
Changes in human female: 1. Development of Breasts in females 2. Development of high pitched
voice
Question 8:
Differentiate between the following pairs:
(a) Menarche and menopause
(b) ulbo-urethral gland and prostate gland
(c) Hymen and clitoris
(d) Uterus and vegina
(e) Efferent duct and sperm duct
Solution 8:
(a) Menarehe is the onset of menstruation in young females at about 13 years of age whereas
menopause is the permanent stoppage of menstruation at about 45 years of age.
(b) Cowper’s gland opens into urethra in human males and its secretion serves as a lubricant whereas
the prostate gland surrounds the urethra in males and its alkaline secretion neutralizes acid in female’s
vagina.
(c) Hymen is a thin membrane that partially covers the opening of vagina in young females whereas
clitoris is a small erectile structure located in the uppermost angle of vulva in front of the urethral
opening.
(d) Uterus is a hollow, pear shaped muscular organ located in the pelvic cavity. It is the site of
implantation for the embryo after fertilisation whereas the vagina is the muscular tube extending from
the cervix to the outside. At the time of sexual intercourse, the vagina receives the male penis and
provides entry for the sperms.

(e) Efferent ducts join to form the epididymis whereas the epididymis is continued by the side of the
testes to give rise to the sperm duct or vas deferens.
D. LONG ANSWER TYPE:
Question 1:
What is the significance of the testes being located in scrotal sacs outside the abdomen. Can there be
any abnormal situation regarding their locations? If so, what is that and what is the harm caused due to
it?
Solution 1:
Testes are responsible for the production of male gametes i.e. sperms. The normal body temperature
does not allow the maturation of the sperms Being suspended outside the body cavity, the temperature
in the scrotal sac is 2 to 3oC which is the suitable temperature for the maturation of the sperms
When it is too hot, the skin of the scrotum loosens so that the testes hang down away from the body.
When it is too cold, the skin contracts in a folded manner and draws the testes closer to the body for
warmth.
In an abnormal condition, in the embryonic stage, the testes do not descend into the scrotum. It can
lead to sterility or incapability to produce sperms.
Question 2:
Is it correct to say that the testes produce testosterone Discuss?
Solution 2:
Testosterone is the male reproductive hormone produced by the interstitial cells or the Leydig cells.
These cells are located in the testes. They serve as a packing tissue between the coils of the
seminiferous tubules. Therefore, it can be said that the testes produce the male hormone testosterone.
Question 3:
Suppose a normal woman has never borne a child; How many mature eggs would she have produced
in her lifetime? Your calculation should be based on two clues
(a) Eggs are produced at the rate of 1 egg every 28 days (one menstrual cycle)
(b) A woman’s total reproductive period is 13 —45 years.
Solution 3:
Total reproductive period = 33 years so approximately 430 eggs
EXERCISE. 2
A. MULTIPLE CHOICE TYPE:
Question 1:
In humans, the fertilization takes place in:
(a) Uterus
(b) Oviducal funnel
(c) Fallopian tube
(d) vagina
Solution 1:
(c) fallopian tube
Question 2:
The middle piece of sperm provides:
(a) energy
(b) food
(c) gene

(d) chromosomes
Solution 2:
(a) energy
Question 3:
The normal gestation period in humans is:
(a) 270 days
(b) 290 days
(c) 280 days
(d) 295 days
Solution 3:
(c) 280 days
B. VERY SHORTANSWER TYPE:
Question 1:
Name the following:
(a) The fluid surrounding the developing embryo
(b) The body part in which the embryo develops.
(c) The membrane which protects the foetus and encloses a fluid
(d) The canal through which the testes descend into the scrotum just before birth in human male
child.
Solution 1:
(a) Amniotic fluid
(b) Uterus
(c) Amniotic membrane
(d) Inguinal canal
Question 2:
Choose the odd one in each of the following:
(a) Sperm; implantation; fertilization; ovum; afterbirth
(b) Relaxin; cervix dilated; amniotic sac ruptures; child birth; follicle.
Solution 2:
(a) Sperm
(b) Follicle
Question 3:
Rewrite the terms in the correct order so as to be in a logical sequence:
(a) Implantation Ovulation child birth gestation fertilization.
(b) coitus ovum Sperm sperm duct urethra Vagina.
Solution 3:
(a) Ovulation , fertilization , implantation , gestation, child birth
(b) Sperm sperm duct urethra coitus vagina ovum
Question 4:
Give appropriate terms for each of the following:
(a) The onset of reproductive phase in a female.
(b) Rupture of follicle and release of ovum from the ovary.
(c) Monthly discharge of blood and disintegrated tissues in human female
(d) Process of fusion of ovum and sperm

(e) Fixing of developing zygote (blastocyst) on the uterine wall.
Solution 4:
(a) Menarche
(b) Ovulation
(c) Menstruation
(d) Fertilization
(e) Implantation
C. SHORTANSWER TYPE:
Question 1:
(a) State whether the following statements are TRUE (T) or FALSE (F):
(i) Fertilisation occurs in vagina
(ii) Uterus is also known as birth canal
(iii) Nutrition and oxygen diffuse from the mother’s blood into the foetus’s blood through
amnion.
(iv) Gestation period in humans is about 380 days.
(b) Rewrite any two of the wrong statements by correcting only one word either at the beginning
or at the end of the sentences.
Solution 1:
(a) (i) False (ii) False (iii) False (iv) False
(b) (i) Fertilization occurs in the fallopian tube. (ii) Vagina is also known as the birth canal. (iii)
Nutrition and oxygen diffuse from the mother’s blood into the foetus’s blood through placenta.
(iv) Gestation period in humans is about 280 days.
Question 3:
Given below are the names of certain stages/substances related to reproduction and found in
human body. Answer the questions related to them.
(a) Foetus.
• Where is it contained?
• How does it differ from embryo?
(b) Hyaluronidase
• Is it an enzyme or simply a protein?
• What is its function?
(c) Morula.
• What is this stage?
• Name the stage which comes next to it?
(d) Amniotic fluid.
• Where is it found?
• What are its functions?
(e) Gestation
• What is its meaning?
• How long does it normally last?
(f) Placenta
• What are the two sources that form placenta?
• Name any two main substances which pass from foetus to mother through placenta
• Name any two hormones it produces
(g) Implantation
• The development stage that undergoes this process
• The approximate time after fertilization, when it occurs.

Solution 3:
(a) Foetus: It is contained in the uterus. In foetus, limbs have appeared and resembles the humans
unlike the embryo which is a growing or dividing zygote.
(b) Hyaluronidase: Enzyme It is an enzyme secreted by the sperm that allows the sperm to penetrate
the egg.
(c) Morula: It is the stage in the development of human embryo which consists of a spherical mass of
cells. Blasto cyst
(d) Amniotic fluid: Between amnion and embryo It protects the embryo from physical damage, keeps
the pressure all around embryo and prevents sticking of foetus to amnion.
(e) Gestation: Gestation is the full term of the development of an embryo in the uterus. 280 days in
humans.
(f) Placenta: Placenta is formed by two sets of minute finger like processes called the villi. One set of
villi is from the uterine wall and the other set is from the allantois. Oxygen and amino acids.
Progesterone and oestrogen.
(g) Implantation: Blastocyst It occurs in about 5-7 days after ovulation.
D. LONG ANSWER TYPE:
Question 1:
Differentiate between :
(a) Semen and sperm
(b) Implantation and pregnancy
(c) Follicle and corpus luteum
(d) Amnion and allantois
(e) Impotency and sterility
(f) 1rostate gland and cowper’s gland (the nature of secretion)
(g) Identical twins and fraternal twins
Solution 1:
(a) Sperm is the male gamete produced by the testes. Semen on the other hand is the mixture of sperms
and alkaline secretions from the seminal vesicle, prostate gland and Cowper’s gland.
(b) Implantation is the fixing of embryo in the wall of uterus. The state that implantation produces is
known as pregnancy.
(c) Follicle is the cellular sac containing a maturing egg. Corpus luteum on the other hand is the
remnant of the follicle the release of ovum during ovulation.
(d) Amnion is a sac which develops around the embryo whereas allantois is an extension from the
embryo which forms villi of placenta.
(e) Sterility is the incapability to produce sperms whereas impotency is the inability to copulate.
(f) Prostate gland pours alkaline secretions into the semen to neutralize the acid in female’s vagina
whereas the secretion of Cowper’s gland serves as a lubricant.
(g) Identical twins are produced from one ovum i.e. one developing zygote splits and grows into two
foetuses whereas fraternal twins are produced when two ova get fertilized at a time.
Question 2:
Describe the functions of
(a) Amnion (b) placenta
Solution 2:
(a) Amnion: Amnion contains the amniotic fluid which surrounds the embryo.
This fluid protects the embryo from physical damage.
It maintains even pressure all around the embryo.
It also prevents sticking of foetus to amnion.

(b) Placenta: The placenta allows the diffusion of oxygen and nutrients such as glucose, vitamins and
amino acids from mother to foetus.
Similarly, it also allows the diffusion of carbon dioxide, urea and waste products from foetus to
mother. Placenta also acts as an endocrine tissue. It secretes oestrogen and progesterone.

CH-13 HUMAN EVOLUTION
SOLVED QUESTIONS
I. Name the following:
1 The birth place of human beings.
2 The person who proposed the theory at use and disuse of organs.
3. The Theory of natural selection as written by — 4 Who wrote Origin of species.?
5 The immediate ancestor of modern human being.
6 The human ancestor who lived in Eastern and Southern Africa.
7 l he first hominine who shows bipedal locomotion.
8 The first human ancestor who walked upright.
9 The human ancestor who had rounded skull and a vertical forehead.
10 The name Homo sapiens to human beings was given by
Ans. 1. Africa 2. Jean Baptiste de Lamarck
3. Charles Darwin,
4. Charles Darwin
5. Cro-Magnon man
6. Homo habilis
7. Homo erectus
8. Neanderthals
9. Cro..Magnon
10. Carolus Linnaeus
II. Choose the correct option from the brackets and complete.
1.. The species of human being who lived around 2 mya.
(Cro-Magnon, Homo sapiens, Neanderthals, Homo erectus)
2 The species that showed obligate bipedalism.
(Australopithecus, Homo habilis, Neanderthals, Homo erectus.)
3. The human ancestor who was called as handy man.
(Homo erectus, Neanderthals, Cro-Magnon, Home habilis)
4. The human ancestor who had a cranial capacity of 850-1000 cc.
(Homo ha bills, Homo erectus, Homo sapiens. Cro-Magnon)
Ans. 1. Home sapiens
2. Homo habilis
3. Homo habilis
4. Homo erectus.
IlI. Complete the following:
1. The example given by Lamarck for his theory use and disuse is
2.
was Charles Darwin’s book.
3. The brain size of cro-Magnon was
cc.
4. Angled cheek bones were found in
5.
was called as skillful person.
Ans. 1. Giraffe. 2. Origin of species 3. 1350
4. Neanderthals

5. Homo habilis

IV. Give technical term:
The gradual change in the heritable traits of organism from a simple to a more complex form,
Ans. Evolution.
V. Distinguish between the following on the basis of what is given In the brackets.
1. Homo erectus and Homo habilis (cranial capacity).
2. Australopithecus and Neanderthals (period of living).
3. Homo erectus and Homo habilis (canine teeth).
Ans.
1. Homo erectus had an average cranial capacity of about 850 to l00() cc. Homo habilis
cranial capacity between 750 to 1225 cc.

2. Ausiralopithecus: They lived around four million yea is ago. Neanderthals They lived around
500000 to 600000 years ago.
3. Home erectus had large canine teeth. Homo habilis had small canine teeth.
VI. Answer the following:
1. Explain the theory of inheritance of acquired characters.
Ans, The theory states that if an organism changes to adapt to its environment, those changes are
passed on to its offspring, i.e. Physiological changes acquired over the life of an organism may be
transmitted through offspring.
2. Taking an example explain the theory of use and disuse.
Ans. The theory of use and disuse was proposed by Lamarck. [Ic theorised that organism loose
characteristi they do not require and developed characteristics that are useful, e.g. The neck of giraffe
was long because it stretched to reach leaves on high trees.
3. What is natural selection by Darwin?
Ans. Natural selection is the principle by which each slight variation of a trait is useful, is preserved.
4. What is evolution?
Ans. Evolution is the gradual change in the heritable characteristics oI organisms from a simple to a
more complex form.
5. State the features Neanderthals with respect to bipedalism, cranial capacity and chin.
Ans. Neanderthals walked upright and showed bipedalism. They had a cranial capacity of 1600cc
and had angled cheek bones.
6. Mention the period of living of Australopithecus and Homo erectus.
Ans. Australopithecus lived around 5 million years ago Homo erectus lived around 1 7 million
years ago
7. What was the earliest defining human trait?
Ans. Bipedalism.
8. Row old is human evolution?
Ans. Humans first evolved in Africa. They lived between 6 and 2 mya.
9. Give some characteristics of Homo sapiens.
Ans. (i) Large and complex brain
(ii) Ability to communicative in any language.
(iii) Ability to thinking and capable of reasoning.
DIAGRAM BASED QUESTIONS
1. Study the skull of human ancestor and answer the following.

(i) Identify the figure.
(ii) State the features of the figure.
Ans. (i) Australopithecus.
(ii) They had a flat nose, strongly projecting lower jaw, their brain size was less than 500cc.
teeth was reduced in size. They showed bipedalism.
2.

Ans.

The figure shows a human ancestor. Study it and answer the following,

(i) Identify’ the figure.
(ii) Mention the structures that support bipedalism.
(iii) Where did they live?
(i) Cro-Magnon.
(ii) Location of foramen magnum and curvature of the spine support bipedalism.
(iii) They lived in Europe.

3.

Study the figure:

Ans.

(i) What does the figure depict?
(ii) State the features of It.
(i) Homo habilis.
(ii) They showed obligate bipedalism, They had protruding jaws. Their brain size was 75() to
1225cc.

BRAIN TEASERS
1. What function did the wisdom teeth perform?
Ans. Wisdom teeth are the third set of molars beneficial for our ancestors early diet of coarse, rough
food which require more chewing power and resulted in excessive wear of the teeth..
2. Name the book of Lamarck in which he had written the theme of evolution.
Ans. Philosophic Zoologique.

Population
REVIEW QUESTIONS
A. MULTIPLE CHOICE TYPE:
Question 1:
What was directly responsible for the rapid rise of world population in the twentienth century?
(a) Increased food production
(b) netter transport facilities
(c) Better education and job prospects
(d) Use of antibiotics and prophylactic vaccinations
Solution 1:
(d) Use of antibiotics and prophylactic vaccinations
Question 2:
Birth rate is the number of live births
(a) Per 1000 people per year
(b) Per 100 people per decade
(c) Per 1000 people per decade
(d) Per 100 people per year
Solution 2:
(a) Per 1000 people per year
B. V,ERYSHORTANSWER TYPE:
Question 1:
Give the technical term for the statistical study of human population of a region
Solution 1:
Demography
Question 2:
Name two surgical techniques (one for the human male and another for the human female) that
can be used to prevent pregnancy.
Solution 2:
(i) Tubectomy (For Female)
(ii) Vasectomy (For Male)
C.SHORTANSWER TYPE:
Question 1:
Write true (T) or false (F) for the following:
(a) Vasectomy is the surgical method of sterilization in human males
(b) Tubectomy is the placing of a diaphragm on the cervix
Solution 1:
(a) True (b) False
Question 2:
What is the total world population at present?
Solution 2:
It is approximately 7 billion.

Question 3:
Define the following terms:
(a) Birth rate
(b) Death rate
(c) Rate of growth of population
(d) Population density (e) Exhaustible resource
Solution 3:
(a) Birth Rate: It is the number of live births per 1000 people of population per year.
(b) Death Rate: It is the number of deaths per 1000 of population per year.
(c) Rate of growth of population: It is the difference between the birth rate and the death rate. As long
as the birth rate exceeds the death rate, the population grows. If the birth rate is lower than the death
rate, the population declines.
(d) Population density: It is the number of individuals per square kilometre (Km2) at any given time.
(e) Exhaustible resource: Exhaustible resources are the ones which when perished by the prolonged
use can never be renewed or replaced.
Question 4:
Mention whether the following statements are true (T) or false (F) Give reason in support of your
answer
(a) Cow was the first domesticated animal
(b) Rapidly growing industries favoured population rise
(c) Present human population growth is following arithmetic progression
(d) Birth rate (natality is the number of live births per hundred people of population per decade.
(e)Tubectomy is a popular surgical method of contraception in human males
Solution 4:
(a) False.Dog was the first domesticated animal.
(b) True. Rapidly growing industries made human life more and more comfortable, with greater
opportunities of jobs and with more production of food. All this favoured population rise.
(c) False. Present human population growth is following geometrical progression.
(d) False. Birth Rate (natality) is the number of live births per 1000 people of population per year.
(e) False. Vasectomy is the surgical method of contraceptionin human males while tubectomy is the
surgical method used in females.
Question 5:
What is the present rate of growth of population of the world and of our own country?
Solution 5:
The, rate of growth of population of the world is 1.092% (this rate results in about 145 net additions to
the worldwide population every minute or 2.4 every second {20l 1 estimates)) and for India is 1.344%.
Question 6:
What are the age restrictions for marriage by law for boys and girls in india?
Solution 6:
By law the minimum age is 21 years for boys and 18 years for girls.
Question 7:
Give two advantage of a small family
Solution 7:
Two advantages of small family are:
(a) Parents can give more attention to their children. (b) Small family helps every country in
controlling the growth of population.

Question 8:
Meition two reasons for the rapid increase of population in india
Solution 8:
(a) Illiteracy:
Most of the rural population which forms the bulk of our society is still illiterate, ignorant and
superstitious.
They also do not know the functioning of the human reproductive system.
(b) Traditional Beliefs:
Among the people from lower strata of the society, children are regarded as a gift of God and a
sign of prosperity.
Therefore, they make no effort to avoid pregnancy.
Question 9:
Some great author has said that a population explosion is far more dangerous than an atomic
explosion. Justif‟ his statement?
Solution 9:
Population growth is not the only threat humanity is facing, but it will be a major contributor to the
crises that await us and the planet in the coming century. Overpopulating the planet puts us all at risk
of extreme environmental and social consequences that we are beginning to witness today. The
extreme growth in human population is mortally taxing the Earth and its resources. Each individual
person has a unique impact on the planet‟s environment. Some people may be relatively less damaging
than others, but no living individual is without an ecological footprint. In other words, each person
needs basic resources and almost all people aspire to utilize significantly more resources than are
required by their basic needs. As a result, the Earth is attempting to impose its own checks on human
population. We can witness these “checks” in the form of widespread disease and the emergence of
new disease strains, food and water shortages, poor harvests and violent and destructive weather
caused by climate change. While it should be obvious that the Earth is a finite sphere and cannot
endure infinite growth, by any single species, we should also remember that Earth‟s current web-oflife is the result of billions of years of complex evolution. It is irreplaceable. When we look forward to
the next 40 years, the most significant population increases will take place in the areas of our world
where natural resources and the infrastructure of modernity are already the scarcest. 95% of the human
population growth is occurring in countries already struggling with poverty, illiteracy and civil unrest.
It will further stress, the already strained ecological systems and worsen poverty in much of the
developing world, thus aggravating threats to international security.
Thus, the statement made by an author „some great author has said that a population explosion is far
more dangerous than an atomic explosion‟ is true.
Question 10:
Explain briefly the relationship between poverty and population and how one affects the other.
Solution 10:
Poverty and population have been closely linked ever since the world faced changes due to the major
revolutions. Poverty has its own effects on the population and vice versa. Poverty prevails because of
illiteracy and traditional beliefs in the economically weaker strata. Since illiteracy and traditional
beliefs prevail the people from this stratum, they regard children as gift of God and a sign of
prosperity. They consider children to be helping hands in increasing the family income, hence they
keep producing more children forgetting that their current situation would do no good for the children
and they would add more to this already overburdened poverty strata. Hence, the population keeps on
rising and so does poverty. As the population increases the quality of life goes down.

Question 11:
List three major landmarks in human history which contributed to the sudden rise in population
of the world.
Solution 11:
(i) Tool making revolution.
(ii) Agricultural revolution.
(iii) Scientific industrial revolution.
Question 12:
What was the approximate Indian population according to the 1981 census? What was it in
1991?
Solution 12:
According to census, the Indian population in 1981 was 685 million and it was 846 million in
1991.
Question 13:
Sterilization in men means preventing the flow of sperms into the seminal vesicles by cutting or
ligaturing the vas deferens. Can there be a corresponding operation made in women? If yes, where?
Solution 13:
Yes, there could be a corresponding operation made in women. The name of the surgical procedure in
females is „tubectomy‟. In tubectomy, the abdomen is opened and the fallopian tubes (oviducts) are cut
or ligated i.e. tied with nylon thread to close the passage of the egg.
Question 14:
What is meant by family welfare centers? What is the symbols of family welfare in our country?
Solution 14:
Family welfare centers are those places where any help or advice about family planning is available
free of cost. These places could be any hospitals, dispensaries, etc. The inverted red triangle is the
symbol of family welfare in India.
Question 15:
List the advantages of having small families.
Solution 15:
Below are some of the advantages of having a small family:
(i) Financial condition of family is deeply related to the size of the family. A living cost of a large
family is surely much higher than a small family. A large family has more expenses on cloth, toys,
education and food whereas expenses in small family are very low.
(ii) Parents can easily fulfill the needs of one or two children. They can provide them best education
and look after them very well whereas when there are many children to look after parents just cannot
fulfill even the basic needs of the children properly. Therefore, as a result, children suffer, the parents
suffer and the nation suffers.
(iii) A child in a small family receives more support from their parents than in a large family. In large
family, parents have many children to look after, so they cannot give their best support to everyone
whereas in small family parents can give more support to children as they have only one or two
children to look after.
(iv) Family size also affects the health, especially that of the mother and the child. Frequent
pregnancies can cause illness to both the mother and the children. It can disrupt the health of the
women. It puts mother and baby‟s health at risk. So having a small family definitely leads to healthy
and happy family.

D. LONG ANSWER TYPE:
Question 1:
Our resources cannot keep pace with the rising population. Give three examples in support of this
statement.
Solution 1:
(i) Food: The first and most important need of the humans (or any living organism) is food. But with
the production of food rising by arithmetic progression and population growing by geometric
progression i.e. the number at each step is being multiplied. At the same time growing population is.
increasing the use of more and more agricultural land to build houses. Thus it is evident that food
would be running short for the unchecked rising population.
(ii) Water: Availability of clean and germ-free water for drinking purposes would be more and more
scarce with increase in population; the reason would be mainly, the pollution of rivers, ponds, lakes
etc.
(iii) Land: Man is bringing more and more land under cultivation and also using up land for building
more residential colonies, factories and industries. Usable land would thus become less and less
available.
Question 2:
How can the knowledge of processes of reproduction help people in limiting the size of their families?
Give two concrete examples
Solution 2:
(i) The orthodox view, to have at least one son especially in Indian society, should be modified with
education. People should be educated that their greed for a son can lead to numerous children in the
household which would worsen both their family‟s health and wealth. They should focus on proper
upbringing of the child, be it a son or a daughter.
(ii) Married couples should be educated to delay the birth of their first child, to space the second with a
sufficient interval for proper upbringing and to stop the third. They should also be educated to adopt
family planning methods by which they can prevent pregnancy after two children. These include
devices for both men and women, for example: Condoms, intrauterine devices (IUD) and oral pills.
Question 3:
What is the idea behind the phrase “population explosion”?
Solution 3:
For developing countries like India, population explosion is a curse and is damaging the development
of the country and its society. The developing countries are already facing a lack in their resources,
and with the rapidly increasing population, the resources available per person are reduced further,
leading to increased poverty, malnutrition, and other large population-related problems. The literal
meaning of population is “the whole number of people or inhabitants in a country or region”, and the
literal meaning of population explosion is “a pyramiding of numbers of a biologicalpopulation”. As
the number of people in a pyramid increases, so do the problems related to the increased population.
Some of the reasons for this population explosion are poverty, better medical facilities, and
immigration from the neighboring countries. The population in India continues to increase at an
alarming rate. The effects of this population increase are evident in the increasing poverty,
unemployment, air and water pollution, and shortage of food, health resources and educational
resources.
E. Questions
1. Fill in the blanks:
(i) The last census in India was taken in the year
(ii)
is the size of the population in relation to unit area at a given time.

(iii) Sex ratio is the number of
per thousand
(iv) Primitive man began existence about
million years back.
(v)
is the total number of live births per thousand people per year.
(vi)
is the total number of deaths per thousand people per year.
(vii)
is simply the number of individuals belonging to different age groups.
Solution 15
(i)2011
(ii) Population density
(iii) females, males
(iv) two
(v) Natality
(vi) Mortality
(vii) Age ratio
Question 2.
Choose the correct answer:
(i) Birth rate in developing countries is
(a) 10 (b) 20(c) 30 (d) 39
(ii) World population doubles in
(a) 15 years (b) 20 years(c) 30 years (d) 35 years
(iii) The present world population is about
(a) 500 million (b) 100 million(c) 5 billion (d) 7 billion
(iv) In 1991 population of India was
(a) 680 million (b) 550 million(c) 840 million (d) 1000 million
(v) Maximum physiological ability to produce offspring is
(a) birth rate (b) carrying capacity(c) biotic potential (d) population growth
(vi) Zero population growth means
(a) no new births (b) no immigration(c) loss and gain are equal (d) no emigration
(vii) Reasons for increase in human population are
(a) few diseases and good health.(b) low child mortality and few diseases.
(c) decrease in death rate and increase in longevity.
(d) availability of medicines and few diseases.
(viii) An IUCD is
(a) pill (b) casectomy(c) condom (d) copper-T
(ix) The oral contraceptive contains
(a) thyroxine (b) LH(c) GH (d) progesterone
(x) The purpose of vasectomy is
(a) to make the tests atrophy.(b) to stop the production of sperms.
(c) to prevent the presence of sperms in the semen.(d) to kill the sperms present in the semen.
Solution 1
(i) (b) 20
(ii) (d) 35 years
(iii) (d) 7 billion
(iv) (c) 840 million
(v) (c ) biotic potential
(vi) (c ) loss and gain are equal
(vii) (c) decrease in death rate and increase in longevity
(viii) (d) copper-T
(ix) (d) progesterone
(x) (c) to prevent the presence of sperms in the semen

Pollution: A Rising Environmental Problems
Exercise 1
Solution A. 1. (d) The dust raised during road-cleaning
Solution A.2. (b) Disposing of corpses in rivers
Solution A.3. (b) Ozone
Solution B. 1. (i) S02 (ii) Bromochiorodifluoromethane and chiorofluoromethane (iii) Mercury
Solution B.3. (1) vehicular air (ii) X-ray (iii) hot (iv) domestic activities
Solution C.1.
(i) Rivers contaminated with sewage:
A number of waterborne diseases are produced by the pathogens present in polluted water, affecting
humans as well as animals.
The flora and fauna of rivers, sea and oceans is adversely affected.
(ii) Too much gaseous exhausts containing C02 and S02:
The high concentration of C02 in atmosphere has been the main component of the green house effect
that has caused global warming i.e. the rise of atmospheric
temperature in recent years. Global warming causes melting of snow caps rise in sea levels.
S02 is poisonous and irritates the respiratory system of animals and humans. A
continuous exposure to S02 has been reported to damage the lungs and increase the rate of mortality.
S02 is also responsible for acid rainFkmf;
(iii) Pesticides such as DDT used in agriculture:
Pesticides kill soil microbes which are responsible to recycle the nutrients in the soil. Pesticides can
enter the food chain and affect the health of humans as well as animals. It can cause damage to the
lungs and central nervous system, failures of reproductive organs and dysfunctions of the immune
system, endocrine system, and exocrine
system, as well as potential cancer risks and birth defects.
(iv) Prolonged noise such as the one produced by crackers throughout night:
Prolonged exposure to the high decibel noise damages ear drums and can bring permanent hearing
impairment.
Noise pollution can lead to high blood pressure (hypertension), constant headache, lack of
concentration.
Solution C.2. Three major constituents of sewage:
Kitchen wastes; Sanitary waste and Waste from agricultural lands
SolutionC.3.
> The common sources of oil spills are: The overturned oil tankers, offshore oil mining and Oil
Refineries.
> The sea birds and sea animals sometimes get thick, greasy coating on their bodies due to oil spills.
> Sea birds may ingest their oil coated. This may irritate their digestive system, may damage liver and
kidney.
> Oil spills lead to the death of sea birds as well as sea animals.
Solution C.4.
Measures to minimise noise pollution:
1. Use of loud speakers should be banned.
2. Airports should be located away from the residcntial area.
Solution D.1.
1. Industrial Waste: Large number of industries produces waste water which contains various types of
chemical pollutants. Such wastes are commonly discharged into the rivers These chemicals cause
irritation to the body systems of fish.

2. Thermal Pollution: Many industries such as thermal power plants, oil refineries, nuclear plants use

water for cooling their machinery. This hot waste water may be 8-lOoC warmer than the intake water.
This hot water is released into the nearby streams, rivers or the sea and causes warming. The sudden
fluctuation in the temperature of water kills the fishes and harms the plant life growing in it.
Solution D.2.
(1) Noise Pollution
(ii) Industrial machines, workshops, trains, loud conversation, loudspeakers, etc.
(iii) Effects of noise pollution:
a. It lowers efficiency of work.
b. It disturbs sleep and leads to nervous irritability.

(i) Explain the harmful effects of thcsc activities.
(ii) Suggest ways in which the harmful effects of such
activities might be overcome»
Dcfomtation at (A) can lead to soil erosion and

floods. The part of soil that is washed into river «nd
seas reduces the clarity of water and reduces
photosynthesis by water plants. Defisrenation can

(iii) The three harmful effects of noise pollution on

also lead to desertification.

The mw mills (B) and pulp factory (

Ans. (i) The given figure is showing noise pollution,
(ii) The three common sources of noise pollution ate
(a) Trains
(b) Loudspeakers
(c) Jet crahs

cam air

pollution from the smoke given off. The pulp
factory ako throws oitt waste products into the river
(D) causing water pollution. At (E), the smoke given

out by the lorry is a further iourct of air pollution.
Th• carbon monoaide and other substances are
harmful to animals in high concentmtions. The
sewage discharge at (F) into the river by the town
causes water pollution. The bacteria in the sewage
up oxygen in the water, causing fishes and other
organisms in the river to die.

The harmful effects might be overcome by
preventing the cutting down of forests, treating
sewage and reducing the smoke from factories and
vehicles by using less harmful fuels.

human heath are as fnllows
(a) Nervous irritability

(b) Damaged eardrum
(c) Interferes with the concentration and thoughts.

(iv) Pollumnts are the agents that cause pollution and
bring undesirable changes in the environment.
(v) Two soil pollutants are
(a) Pesticides like DDT.
(b) Biomedical wastes like syringes, needles, etc.

SC, The figure shows greenhouse effect. Observe it
carefully and answer the question.

57. Given is a representation ofa kind of pollution.

Study the same and answer the questions tfiat
follows
lzoiTl

(i) What happens to A as it travels to earth?
(ii) Describe C and its effect.

(i) Name the kind of pollution.
(ii) List any three common sources of this pollution.
(iii) Mention thru harmfiil effects of this pollution on

htiman hath.
(iv) Explain the term ‘Pollumnt’.
(v) Name two soil pollutants.

Aris. (i) Ha)f of the incident radiations (A} fall on the
earrh surface and heat it and some portion of it is

reflected back.
(ii) Greenhouse gases absorb long wave (infrared)
radiation from the earth and emit it again towards
the earth. The cycle continues till the earth’s
surface has no long wave radiation to emit.
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EXERCISE: 1
A. MULTIPLE CHOICE TYPE
(Choose the best option out of the four alternatives a, b, c, and d)
Question 1:
The Chromatin material is formed forms of
(a) DNA only
(b) DNA and histones
(c) Histones only
(d) Nucleotides
Solution 1
(b) DNA and Histones
Question 2:
The term “chromosomes” literally means
(a) Inherited bodies
(b) Twisted threads
(c) Coloured bodies
(d) Shining threads
Solution 2:
(c) Coloured bodies
B. VERY SHORT ANSWER TYPE:
Questions 1:
1. Name the following:
a) The repeating components of each DNA strand lengthwise.
b) The complex consisting of DNA strand and a core of histones.
c) The type of bond which joins the complementary nitrogenous bases.
d) The three components of a nucleotide.
Solution 1:
(a) Nucleotides.
(b) Nucleosome.
(c) Hydrogen Bond.
(d) Phosphate, Sugar and Nitrogenous base.
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C. SHORT ANSWER TYPE:
Question 1:
What is the difference between chromatin fibre and chromosome?
Solution 1:
Chromatin fibre is unfolded, uncondensed, extended DNA. It is only visible when cell
under goes division whereas chromosomes are condensed DNA and they are visible
when the cell is divided.
Question 2:
What are the rungs of the “DNA ladder” made of?
Solutions:
Rungs of DNA ladder is made of nitrogenous bases which includes Adenine (A),
Guanine
(G), Cytosine (C) and Thymine (T).
Question 2:
Correct the following statements if there is any mistake.
a) The four nitrogenous bases in the DNA are Guanine, Thiamine, Adrenaline and
Cytosine.
b) Genes are specific sequences of bases on a chromosome.
c) A nucleotide is composed of a sulphate, a sugar (pentose) and a nitrogenous base.
d) Nucleosomes are groups of cysteine molecules surrounded by DNA strands.
e) If there are 46 chromosomes in a cell there will be 23 chromatin fibres inside the
nucleus during interphase.
Solution 2:
(a) The four nitrogenous bases in the DNA ladder are Guanine, Thymine, Adenine and
Cytosine.
(b) Genes are specific sequences of nucleotides on a chromosome.
(c) A nucleotide is composed of a phosphate, sugar (pentose) and a nitrogenous base.
(d) Nucleosomes are groups of histone molecules surrounded by DNA strands.
(e) If there are 46 chromosomes in a cell there will be 46 chromatin fibres inside the
nucleus during interphase.
D. LONG ANSWER TYPE:
Question 1:
What is a nucleosome?
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Solution 1:
Nucleosome is basic structural unit of DNA. Each strand of DNA winds around a core
of eight histone molecules. This core can be imagined like a football, around which a
long rope is wound with one or two ioops. Each such complex structure is called a
nucleosome. A single human chromosome may have about a million nucleosomes.
Question 2:
What are genes?
Solution 2:
Gene is a structural and functional unit of heredity and variations. Genes are specific
sequences of nucleotides on a chromosome that encode particular proteins which
express in the form of some particular feature of the body. In other words, gene is the
DNA segment of the chromosome and it controls the expression of characteristics.
E. STRUCTURED I APPLICATION I SKILL TYPE:
Question 1:
Given below is a schematic diagram of a portion of DNA.

(a) How many strands are shown in the pie?
(b) I-Tow many nucleotides have been shown in each strand?
(c) Name the parts numbered 1, 2, 3, 4 and 5 respectively.
(d) Name the DNA unit constituted by the parts 1, 2, 3 collectively.
Solution 1:
(a) 2
(b) 2 on each strand
(c) 1- Phosphate, 2- Sugar, 3- Nitrogen Base, 4- Hydrogen Bond, 5 — nitrogen base
(d) Nucleotide
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Question 2:
The three sketch (A, B and C) are intended to represent the replication of DNA. What
should be their correct sequence starting with the first and ending with the last ?

Solution 2:
B, C and A.
EXERCISE: 2
MULTIPLE CHOICE TYPE:
(Choose the best option out of the four alternatives a, b, c and d)
Question 1:
The number of chromosomes in a certain type of cell division is halved. This kind of
cell division occurs in.
(a) Only testis
(b) Only ovary
(c) Both ovary and testis
(d) All body cells
Solution 1:
(c) Both ovary and testis
Question 2:
In which one of the following options the two stages of mitosis have been given in
correct
sequence?
(a) Prophase, anaphase
(b) Metaphase, telophase
(c) Anaphase, telophase
(d) Telophase, anaphase
Solution 2:
(c) Anaphase, telophase
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Question 3:
Synthesis phase in the cell cycle is called so for the synthesis of more of.
(a) RNA
(b) RNA and proteins
(c) DNA
(d) Glucose
Solution 3:
(c) DNA
B. VERY SHORT ANSWER TYPE:
Question 1:
Imagine one cell (A) has undergone one mitotic division and another cell (B) has
completed its meiotic division. How many cells would the two produce?
Solution 1:
Cell A: 2
Cell B: 4
`
`
`
`
`
`
`
`
`
Question 2: `
`
`
`
`
`
`
`
`
`
Match the events given in column A with the phase in mitotic cell division in
column B

Solution 2:
(a) Metaphase
(b) Telophase
(c) Prophase
(d) Anaphase
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Question 3:
Fill in the blanks:
a) Mitosis occurs in our
cells
b) Mitosis produces two daughter cells whereas meiosis produces
daughter
cells.
c) Meiosis occurs only in
cells.
d) Humans have 46 chromosomes: Their sperms and eggs will have
chromosomes each.
e) During the pairing of chromosomes in meiosis, the
chromosomes come to
lie side by side.
f) The
(s) are surrounded by radiating rays called aster.
Solution 3:
(a) Somatic (body)
(b) Four
(c) Reproductive
(d) 23
(e) Homologous
(f) centriole
C. SHORT ANSWER TYPE:
Question 1:
State the difference between:
a) Chromosome and chromatid:
b) Centrosome and centromere:
c) Aster and spindle fibres:
d) Haploid and diploid:
Solution 1:
(a) A chromosome is an organized structure of DNA and protein found in cells. It is a
single piece of coiled DNA containing many genes, regulatory elements and other
nucleotide sequences whereas a chromatid is one of the two copies of DNA making up
a duplicated chromosome, which are joined at their centromeres, for the process of cell
division (mitosis or meiosis).
(b) The centrosome is an area in the cell where microtubules are produced. Within an
animal cell centrosome, there is a pair of small organelles called the centrioles. During
animal cell division, the centrosome divides and the centrioles replicate (make new
copies) whereas each chromosome in its condensed form consists of two chromatids
joined at some point along the length. This point of attachment is called centromere.
(c) An aster is a cellular structure shaped like a star, formed around each Centrosome
during mitosis in an animal cell whereas spindle fibers are aggregates of microtubules
that move
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chromosomes during cell division.
(d) A haploid cell is a cell that contains one complete set of chromosomes. Gametes are
haploid cells that are produced by meiosis whereas a diploid cell is a cell that contains
two sets of chromosomes. One set of chromosomes is donated from each parent.
Question 2:
“First meiotic division is the reduction division” what does the word „reduction‟ refer to
in this statement?
Solution 2:
In this statement, reduction means that the number of chromosomes are reduced to half
i.e. out of the 23 pairs of chromosomes in humans, only single set of chromosomes is
passed on to the sex cells.
Question 3:
“Gametes must be produced by meiosis for sexual reproduction”. Why is it so?
Solution 3:
Gametes must be produced by meiosis for sexual reproduction because the numbers of
chromosomes are reduced to half during meiosis and then the normal diploid numbers
of chromosomes are regained during the process of fertilization to maintain the
constancy of chromosome number in a species
Question 4:
Mention whether the following statements are (T) Or (F). Give reason in support of
your answer.
(a) As you grow from childhood to adulthood, your skin cells divide only to replace
such cells that are lost from the surface.
(b) The unfertilized human egg has half the number of chromosomes of the body cells.
(c) Nuclear membrane in mitotically dividing cells remains intact up to the metaphase
and disappears only in the telophase.
(d) Mitotic cell division can be a mode of reproduction.
(e) Crossing over between chromatids can occur only between homologous
chromosomes.
Solution 4:
(a) False - Surface skin cells are continuously lost and replaced by the underlying cells.
(b) True - All types of human cells, have 46 chromosomes. The only type of cell which
does not have 46 chromosomes are the sex cells, which have only half of the number,
so they have 23 chromosomes. The egg cell is a sex cell (found in female). So it must
have 23 chromosomes.
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(c) False - Nuclear membrane disappears in Prophase itself, however it reappears
during Telophase.
(d) True - Mitotic cell division can be a mode of asexual reproduction in unicellular
organisms like amoeba or yeast cell which divides into two daughter cells.
(e) True - While the maternal and paternal chromosomes are separating, the chromatid
material gets exchanged between the two members of a homologous pair resulting in
genetic recombination.
D. STRUCTURED / APPLICATION! SKILL TYPE:
Question 1:
Draw a labelled diagram to show the metaphase stage of mitosis in an animal cell
having „6‟
chromosomes.
Solution 1:

Question 2:
The diagram below represents a stage during cell division. Study the same and then
answer the question that follow:

Name the parts labelled 1, 2, and 3.
Identify the above stage and give a reason to support your answer.
Mention where in the body this type of cell division occurs.
Name the stage prior to this stage and draw a diagram to represent the same.
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Solution 2:
(a) 1 — Centrioles 2 - Spindle fibres 3
— Chromatids
(b) The stage described in the diagram is the late anaphase of mitosis in an animal cell.
The stage can be identified by the presence of separated chromatids which are found at
the two poles of the cell. The appearance of the furrow in the cell membrane classifies
the stage as the late anaphase.
(c) The division is mitotic division and this kind of cell division occurs in all the cells
of the body except for the reproductive cells.
(d) The stage before anaphase is metaphase.

Question 3:
The diagram given below represents a certain phenomenon which occurs during
meiosis. Name and explain the phenomenon by using the terms — homologous
chromosomes, chromatids, crossing over.

Solution 3:
The exchange of chromosomal segments between two non sister chromatids of a
homologous chromosome pair is called crossing- over. This is the process by which the
two chromosomes of a homologous pair exchange equal segments with each other.
Crossing over occurs in the first division of meiosis. At that stage each chromosome
has replicated into two strands called sister chromatids. The two homologous
chromosomes of a pair synapse, or come together. While the chromosomes are
synapsed, breaks occur at corresponding points in two of the non-sister chromatids, i.e.,
in one chromatid of each chromosome.
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Since the chromosomes are homologous, breaks at corresponding points mean that the
segments that are broken off contain corresponding genes, i.e., alleles. The broken
sections are then exchanged between the chromosomes to form complete new units, and
each ne recombined chromosome of the pair can go to a different daughter sex cell. It
results in recombination of genes found on the same chromosome, called linked genes
that would otherwise always be transmitted together.
Question 4:
Given below is a diagram representing a stage during mitotic cell division in an animal
cell examine it carefully and answer the questions which follow.

a) Identify the stage. Give one reason in support of your answer.
b) Name the cell organelle that forms the „aster‟
c) Name the parts labelled 1, 2 and 3.
d) Name the stage that follows the one shown above, how is that stage identified?
e) Mention two differences between mitosis and meiosis with regards to:
(i) The number of daughter cells produced.
The chromosome number in the daughter cells.
Solution 4:
(a) Late prophase. Because the nuclear membrane and nucleolus have disappeared.
(b) Centrioles
(c) 1 — Centromere 2 - Chromatids.
3 - Spindle fibre.
(d) Metaphase. The centromeres of chromosomes are drawn to the equator by equal
pull of two chromosomal spindle fibres that connects each centromere to the opposite
poles, forming a metaphasic plate.
(e)
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Question 5:
Given below are three diagrammatic sketches (A, B and C) of one and the same
particular phase during mitotic type of cell division.

(a) Identify the phase
(b) What is the diploid number of chromosomes shown in them?
(c) Identify whether these are animal cells or plant cells?
(d) Which of these is/are shown in correct direction?
(i) Only A
(ii) Only B
(iii) Only A and C
(iv) All the three
Solution 5:
(a) Metaphase.
(b) 4
(c) A — Animal
B - Animal
C—Plant
(iv) AIl the three
Question 6:
Shown below are four stages (A, B, C, D) (not in sequence) of a certain kind of cell
division.
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(a) Is it a plant cell or an animal cell? Give two reasons
(b) Is it undergoing mitosis or meiosis?
(c) What should be the correct sequence of these four stages among themselves?
(d) Name the stage that should precede the earliest of these stages
(e)Draw the stage names above inside the blank space provided.
Solution 6:
(a) This is an animal cell because:
i) The outline is circular (in plants it would be angular {rectangular or
polygonal}) and cell wall is absent.
ii) Centrosomes or centrioles are present. (These are found only in animal cells)
(b) Mitosis
(c) BC,D.A.
(d) Interphase

Question
Draw diagrams to show the different stages of mitosis.

Different steps of mitosis:

EXTRA QUESTIONS
Cell division
Chapter 1 - Cell Division Exercise 11 Question 1
Why is cell division necessary? Solution 1
Cell division is important for a variety of reasons. One reason is that cell division is
important for the growth of an organism. It is also important for cells to divide so that
they can remain efficient. As all the cells are produced by the division of pre-existing
cells, so each organism needs new cells for growth, replacement, repair and
reproduction.
Question 2
What do you understand by cell cycle? Solution 2
The cell cycle is a series of events that take place in a cell leading to its division and
duplication.
Question 3 How is interphase important? Solution 3
Interphase is a long resting phase in the cell cycle during which the cell grows,
multiplication of DNA, synthesis of RNA and proteins takes place. Thus interphase is
important in the cell cycle as it allows the cell to grow and develop into a mature cell
before it is able to reproduce.
Question 4
Which cell division results in formation of ova? Solution 4
Meiosis results in the formation of ova.
Question 6
Describe anaphase in mitosis.
Solution 6
In anaphase, the two chromatids separate at the centromere and begin to move in
opposite direction towards either end of the spindle network called the poles. The
chromosomes bend around the centromere showing a „V‟ or „J or „L‟ shaped structure
based on the length of its arms.
Question 7
Write down the phases of mitosis.
Solution 7
The different phases of mitosis are Prophase, Metaphase, Anaphase and Telophase.
Question 8
Where does mitosis occur?
Solution 8
Mitosis takes place in the body cells or somatic cells of the organisms.
Question 9
How is mitosis important?
Solution 9
Mitosis is important because:
(I) It helps in the growth of tissues, organs and thus the entire organism.
(ii) It helps in the repair of damaged tissues and organs.
(iii) It is the method by which lower organisms reproduce.
(iv) It helps in the maintenance of the hereditary characters by the replication of

chromosomes.
Question 10
Mention characteristic features of mitosis.
Solution 10
Some characteristic features of mitosis are:
(i) It takes place in somatic cells.
(ii) Chromosome number is preserved.
(iii) Daughter cells produced are identical to the parent cell.
(iv) It results in increase in the number of cells.
Question 11
Give important characters of meiosis.
Solution 11
Few important characteristics of Meiosis are:
(i) Meiosis occurs in germ cells only.
(ii) It results in the formation of gametes.
(iii) Chromosome number of the parent cell is halved.
(iv) Daughter cells differ from the parent cell.
Question 13
Where does meiosis take place in humans? Solution 13
In humans, meiosis occurs in testes producing sperms and in the ovaries resulting in
ova.
Question 14
What is the significance of meiosis? Solution 14
Significance of Meiosis:
(i) Due to meiosis, chromosome number is reduced to half in gametes and chromosome
number of species is maintained.
(ii) Genetic variations occur due to meiosis.
(iii) The zygote on fertilization gets one maternal and one paternal chromosome in each
homologous pair.
Question 15
What is the significance of crossing over? Solution 15
Significance of Crossing over:
(i) As a result of crossing over, the paternal and maternal homologous chromosomes of
an organism pair up and exchange certain portions of their chromatids which lead to
genetic variations.
(ii) It makes the genetic information in each haploid cell unique. Compare meiotic and
mitotic telophase.
Question 17
Is cytokinesis necessary after karyokinesis in meiosis I? Solution 17
No, cytokinesis is not necessary after karyokinesis in meiosis I. It generally takes place
at the end of meiosis II when the four daughter cells are formed.
Question 18 Define the following:
(i) Karyokinesis (ii) Cytokinesis (iii) Chiasmata Solution 18
(i) Karyokinesis - It is the nuclear division where nucleus divides into two.
(ii) Cytokinesis - It is the division of cytoplasm in which the entire cell splits separating
each nuclei.

(iii) Chiasmata - is the point where two homologous non-sister chromatids exchange
genetic material in chromosomal crossover during meiosis.
Question 19
How does cytokinesis differ in a plant and animal cell? Solution 19
In an animal cell, the cytoplasm between the two daughter nuclei constricts i.e. a furrow
starts forming in the plasma membrane at the middle. This deepens towards the interior
of the cell and the cytoplasm splits into two similar daughter cells.
In plant cells on the other hand, the constriction is not observed during cytokinesis.
Instead a new cell wall is laid down along the equatorial region of the spindle network
beginning at the centre. Thus, two distinct, daughter cells are cut off. Question 20
Give five main differences between mitosis and meiosis. Solution 20
Question 21
Why is reduction division important? Why is meiosis referred to as such? Solution 21
Meiosis is a reductional division as in meiosis the number of chromosomes of parent
cell is reduced to half in the daughter cells. Now, this reductional division is significant
because it restores the number of chromosomes in a species.
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