Class X: Unit 2

Unit 2: Self-Management Skills — Il

Assignment Solutions

Multiple-Choice Questions (MCQs)

1.

Ans.

Ans.

Ans.

What kind of outcomes are expected from intrinsic
motivation?

a. Areward in terms of money
A reward in terms of promotion in job

b

c. Enjoying the task one is doing

d. Areward of good grades in exam
C

Which of the following can be seen in a self-
motivated person?

Doing something without the influence of others
Do not need someone to encourage them

a
b
c. Take problems as challenges
d. All of these

d

emotion, a person wants to
insult or criticize someone.

a. Approach b. Avoid
c. Attack d. None of these
(e

Long Answer Questions

1.

Ans.

What is the meaning of self-analysis? Explain in
detail.

Self-analysis plays an important role in everyone’s life. It is a
process where we have to focus on ourselves completely. Self-
analysis is an understanding of knowing our internal qualities,
abilities, strengths and weaknesses. It is also an understanding
of our positive and negative attributes. It also helps in converting
weaknesses into strengths. To identify your strengths:

O Think about the areas in which you do well.

O Think about the areas in which you can do well.

O Point out the areas in which others appreciate you.

Since no one is perfect in this world; hence, there is no issue if
you have some weaknesses but if you are able to identify your
weaknesses and work on that, then you, will enhance your skills.
To identify your weaknesses:

O Think about the areas of improvement.

O Think about the feedback received from others.

O Point out the areas in which you cannot do well.

Ans.

Ans.

What do you mean by self-awareness? Explain its
types.

Individuals with self-awareness have an ability to observe
themselves from an objective viewpoint. It is the individual’s
ability to recognize and understand his/her strengths, weaknesses,
emotions and limitations in order to enhance the credibility and
leadership qualities. The unique components of self-awareness
are experiences, thoughts and abilities. These components create
emotional intelligence in human beings. Hence, self-awareness is
a key to emotional intelligence. To be aware about yourself, one
has to dedicate himself to self-improvement. This is because when
someone understands what he lacks only then can he can put
efforts to improve.

Types of Self-Awareness

Self-awareness is the capacity of a person to examine his/her own
thoughts or feelings. The process of examining own thoughts
is called introspection. One can know various shades of his/her
characteristics by being more aware about him/herself. In this
way, a person can know about his/her personality defects and can
overcome it. There are two types of self-awareness:

O Public self-awareness: The kind of awareness that comes into
being when people are at the center of attention, such as
giving a presentation or speech at a public gathering. This
kind of self-awareness often forces people to follow certain
social norms.

O Private self-awareness: The kind of awareness that comes
into being when people become aware about themselves and
their inner instincts, such as seeing your face in a mirror or
introspecting on one’s own conduct.

Explain the techniques used for managing stress.

The techniques for stress management are explained as follows:

O Deep breathing: One of the simplest techniques of stress
management is to take deep breaths. Being in stress, can lead
to shallow breathing, which deprives our body from oxygen
and may cause muscle tension. Taking deep breathes in times
of stress can help us to better control our body is reaction
to stress.

O Muscle relaxation: Muscle relaxation technique focuses on
our entire body. This technique is used to reduce stress by
stretching muscles.

O Meditation: In this stress-reducing technique, you need a
peaceful place to sit for a few minutes.

O One has to try to get rid of his/her own thoughts to eliminate
stress.

O Going on vacations: Vacations or holidays with friends and
family is also a stress-relieving technique.

A good vacation can help us to reconnect with ourselves as

vacations help us to take some amount of time away from the
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stress of daily life. After a vacation, you can return to your daily life
refreshed.

o

Taking nature walks: Walking helps us to relieve stress. For
relief from stress, come out of your stressful environment,
take deep breaths in the air and feel your body moving.
Walking helps in releasing the body’s natural happy drug
called endorphins. To relieve yourself from stress and anxiety,
one should spend time in nature. Walking in the lap of nature
improves one’s mood and boosts a feeling of happiness.

Information Technology

o

Natural scenery captures our attention and hence, calms our
nerves.

Yoga or exercise: Yoga or exercise not only makes an
individual more fit, but also helps in reducing stress. It even
helps in building stamina, which is helpful to avoid stress.
Spending time on social network: By spending time on
the social circle that comprises our relatives, friends, and
colleagues you can reduce your stress.



ﬁm www.ncerthelp.com

© wJW.ncerthelp.com

CHAPTER-2
ACIDS, BASES AND SALTS

GIST OF THE LESSON
1) Acids are sour in taste, turn blue litmus red, and dissolve in water to release H" ions e.g. HCI,
H,SO4, HNO; etc.

2) Bases are bitter in taste, have soapy touch, turn red litmus blue and give hydroxide ions in
solution.

e.g. NaOH, KOH etc.

3) A salt is a compound which is formed by neutralization reaction between an acid and base.
e.g. sodium chloride.

3) Indicators — Indicators are substances which indicate the acidic or basic nature of the solution

by their colour change.
The colour of some acid — base indicators in acidic and basic medium are given below
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Sr. | INDICATORS | COLOURIN | COLOURIN
No. ACIDIC BASIC
MEDIUM MEDIUM
1 Litmus solution Red Blue
2 Methyl Orange Pink Orange
3 Phenolphthalein | Colourless Pink
4 Methyl red Yellow Red

a) Common Salt (NaCl)

brine.

Properties:

1. It is white translucent solid.
2. Crystals of sodium hydroxide are deliquescent.
3. Itis readily soluble in water and gives strong alkaline solution.

5) Chemical properties of acids:
1) Acids react with active metals to give hydrogen gas.
Zn + H,SO, 2>7ZnS0O4 + H,
ii) Acids react with metal carbonate and metal hydrogen carbonate to give carbon dioxide.
NaHCO3; +HCI ->NaCl + H,0 + CO;
Iii) Acids react with bases to give salt and water. This reaction is called as neutralization reaction.
NaOH + HCI - NaCl +H,0
iv) Acids react with metals oxides to give salt and water.
CuO + H,S0O, > CuSO,+ H,O
6) Chemical properties of Bases:
i) Reaction with Metals - Certain reactive metals such as Zinc, Aluminium, and Tin react with alkali
solutions on heating and hydrogen gas is evolved.
2NaOH + Zn = NayZnO; +H,
i) Reaction with acids -Bases react with acids to form salt and water.
KOH +HCI - KCI +H,0
iii) Reaction with Non -metallic oxides — These oxides are generally acidic in nature. They react with
bases to form salt and water.
2NaOH + CO; - Na,CO3; + H,0
7) PH Scale: The concentration of hydrogen ion in solution is expressed in terms of pH. The pH of a
solution is defined as the negative logarithm of hydrogen ion concentration in moles per liter.
pH =-log [H']
For water or neutral solutions, pH =7 ; For acidic solutions, pH < 7; For basic solutions, pH > 7
8) Some Important Chemical Compounds:

2NaCl (aqg) + 2 H,O (I) = 2NaOH (aq) + Cl,(g) + H2(g)
This process is known as chlor-alkali process.

Sodium chloride is known as common salt. Its main source is sea water. It is also exists in the
form of rocks and is called rock salt.
Common salt is an important component of our food. It is also used for preparing sodium hydroxide,
baking soda, washing soda etc.
b) Sodium Hydroxide or Caustic Soda (NaOH)
It is prepared by passing electricity through an aqueous solution of sodium chloride also known as
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c) Bleaching Powder (CaOCl,)
Its chemical name is calcium oxychloride. It is prepared by passing chlorine gas through dry slaked
lime.

Ca (OH) >+ Cl, >Ca0OCl, + H,O
Uses —
1. For bleaching cotton and linen in textile industry and wood pulp in paper industry
2. For disinfecting drinking water.

d) Baking Soda (NaHCO3)

Chemical name is Sodium hydrogen carbonate.

It is prepared by passing CO; gas through brine solution saturated with ammonia.
NaCl + H,0 +CO; +NH3; > NH4CI + NaHCO3

Properties:

1. It is white crystalline solid and sparingly soluble in water at room temperature.

2. On heating it decomposes to give sodium carbonate and carbon dioxide.

3. It reacts with acids to give carbon dioxide gas.

4. It aqueous solution is weak alkaline due to hydrolysis.

Uses:

1. It is used in soda — acid fire extinguisher.

2. It acts as mild antiseptic and antacid.

3. Itis used as a component of baking powder. In addition to sodium hydrogen carbonate baking soda

contains tartaric acid.

e) Washing Soda (Na,C0O3.10 H,0)

Chemical name is sodium carbonate decahydrate.

It is prepared by heating baking soda. Recrystallisation of sodium carbonate gives washing soda.
2NaHCO; = Na,CO3; +H,0 +CO,
N3.2CO3 +10 H,O - N3.2C03. 10 H,O

Uses:

1. It is used for removing permanent hardness of water.

2. Itis used in glass, soap and paper industries.

3. It can be used as a cleaning agent for domestic purposes.

f) Plaster of Paris (CaSQO4.12,H20)
Its chemical name is calcium sulphate hemihydrates. It is obtained by heating Gypsum upto 373K.
CaS0,4.2H,0 = CaS04.12H,0 + 14,H,0
On treatment with water it is again converted into gypsum and sets as a hard mass.
CaS0g4.1pH,0+1;,H,0>CaS0,4.2H,0
Uses:-

1. Itisused by doctors for setting fractured bones.

2. Itis used for making statues, models and other decorative materials.
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MIND MAP

PHYSICAL
PROPERTIES
Soapy to touch
Red litmus blue
Bitter to taste
Gives OH ions

PHYSICAL
PROPERTIES
Corrosive
Blue litmus red
Sour to taste
Give H" ions

INDICATO
RS

Indicates
whether a
substance is acid

ACID, BASES AND
SALTS \.

Formed when an acid and a
base reacts with each other

Plaster of
paris
CaS04.Y2H,

Common
salt
NaCl

Bleaching
powder
CaOCl;

soda
Na,C0O3.10H
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ACID, BASES AND SALTS
FORMATIVE ASSESSMENT |

Q.PAPER

MARKS-30 TIME- 70 MINUTES

Instructions:
e Questions : 1to5— 1 Mark each

e Questions : 6 to 9 — 2 Marks each
e Questions : 10 to 13 — 3 Marks each
e Question 14 — 5 Marks

ii. Name the gas formed when sodium hydroxide reacts with zinc.

iii. Write the chemical name of baking soda.

iv. What happens when gypsum is heated at 373K?

v. Which has a higher pH value 1M HCI or 1M NaOH solution?

iv. Hydrogen ion concentration of an acid is 1 x 10 mol/l. what is its pH?

ivi. What is meant by _Water of Crystallisation® of a substance? Describe an activity to show that.
ivii.  Why does tooth decay start when the pH of mouth is lower than 5.5?

ivili.  What is baking powder? How does it make the cake soft and spongy?

iix. Give Arrhenius definition of an acid and a base. Choose strong acid and strong base from the
following:
CH3COOH, NH,OH, KOH, HCI

ix. What happens when nitric acid is added to egg shell? Give the chemical equation.

ixi. A student prepared solutions of an acid and a base in two separate beakers. She forgot to label the
solutions and litmus paper is not available in the laboratory. Since both the solutions are
colourless, how will she distinguish between the two?

ixii. Identify the compound _X‘ on the basis of the reactions given below. Write the names and
chemical formulae of A, B, C

+7n

(A)+ Hz g
Compound X +HC (B) + H,0
+ CH3COOH (C) + HZO
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ixiii. How is plaster of Paris prepared? What is its chemical formula? Write is chemical name.

IXiv.
a) Define strong acid and weak acid.

b) A student working in the laboratory added some water to a syrupy liquid taken in tube. The
tube immediately cracked and the liquid escaped out, that produced blisters on the skin of the
student. Why?

HOTS QUESTIONS

Q.1. In one of the industrial process used for manufacture of sodium hydroxide, a gas _X° is
formed as by — product. The gas _X‘ reacts with lime water to give a compound _Y* which is
used as a bleaching agent in chemical industry. Identify _X‘ and _Y* giving the chemical
equation of the reaction.

Ans. In the manufacture of sodium hydroxide, hydrogen gas and chlorine gas (X) are formed as by
products. When chlorine gas (X) reacts with lime water, it forms calcium oxy chloride
(bleaching powder) Y.
2NaCl @g) + 2 H20 (1)— 2NaOH (aq) + Cl2 ) + H2 (g)

_X*=Clygas
Ca(OH)z + Cl,— CaOCl, + H,O

Q.2. Dry hydrogen chloride gas does not turn blue litmus, whereas hydrochloric acid does. Why?

Ans. In the dry state, hydrogen chloride (HCI) does not release H* ions. Therefore, it cannot
behave as an acid. When dissolved in water, it forms hydrochloric acid. It dissociates to give
H" ions in solution and behaves as an acid.

Q.3.  Acid when react with metals release hydrogen gas but there is one acid which when reacts
with metals does not release hydrogen except for two metals. Prove this statement.
Ans.  Acid + Metal — Salt + Hydrogen
e.g. 2HCI + 2Na — 2NaCl + H,
H,SO4 + 2Na — Na,SO4 + Hy
HNO;3 + Na — No hydrogen gas.
Because nitric acid is strong oxidising agent. Nitric acid reacts only with Mg and Mn to give
hydrogen gas.
Mg + 2HNOz;— Mg(NO3)2 + H,
Mn + 2HNO3—)MH(N03)2 + H,

Q. 4 Name the properties responsible for the following uses of baling powder. (i) Baking industry
(if) As an antacid (ii) As soda-acid fire extinguisher.

Q. 5 What is meant by water of crystallisation of a substance? What is its importance?

Q. 6  What effect does an increase in concentration of _H® ions in a solution have on the pH of a
solution

Q. 7 Fresh milk has a pH Of 6. When it changes to curd, will its pH value increase or decrease?
Why?
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Q.8  How does the flow of acid rain water into a river make the survival of aquatic life in a river

difficult?
Q.9  Arrange in the increasing order of their pH values: NaOH solution, Blood, Lemon juice,
Q.10 Two solutions A and B have pH values of 5 and 8 respectively. Which solution will be basic

in nature?
Q.11 Whydoes an aqueous solution of acid conduct electricity?
Q.12 How is alkali different from a base?
EA I
ACIDS. BASES AND SALTS
ORAL QUESTIONS — (Conversation Type)

1. a) Acids are sour in taste. Is it a way to find whether a substance is an acid or a base?

b) What is other physical test?

c) Any test with solid acid?

d) Can you check the evolution of CO, chemically?
2. a) What are acids?

b) Can presence of H" ion in water be estimated? How?

c) How is pH related to strength of an acid?

d) Name one strong acid and one weak acid.
3. a) What are salts?

b) How many types of salts are formed?

c) What are neutral salts?

d) What do you mean by acidic salts?

e) Define basic salts.

f) Give the corresponding acid and base from which sodium carbonate is formed.
4. a) What is common salt?

b) Why does common salt become moist in rainy season?

c) How is it used as a freezing mixture?

d) Name two important laboratory chemicals prepared from common salt on large scale.
5. a) What is washing soda?
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b) Name the process by which sodium carbonate is manufacture.

c) What are the raw materials used in the preparation of washing soda?

d) Sodium carbonate is obtained from another carbonate on heating. Name it.
6. a) Name the substance used for bleaching cotton and wood pulp in textiles.

b) What is its chemical name?

¢) How is it manufactured?

d) What is slaked lime?

e) Why does bleaching powder smell of chlorine?

ORAL QUESTIONS

1. Name the acid present in lemon juice.
2. What is the chemical difference between washing soda and baking powder?
3. Name the acid present in ant sting.

4. What is the ideal pH of the soil for the healthy growth of a plant?

5. At what pH the mouth teeth start decaying?

6. How is pH of an acid solution affected when it is diluted?

7. Name the gas responsible for extinguishing fire in a soda — acid fire extinguisher.
8. Out of glucose and acetic acid which one will conduct electricity in water?

9. What is the pH of blood?

10. What is the chemical name of the compound which has the property of hardening when mixed

with water?
QUIZ-WHO AM |

1. I can roughly measure pH value from 0 — 14.

2. I am called antichlor and am used to remove excess chlorine from clothes when treated with
bleaching powder.

3. I am a product of gypsum and am used to making chalks and fire proof materials.

4. I am a compound of calcium and can be used for disinfecting drinking water as well as for
decolourisation.

5. I give different smell in acid and base solution.
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6. I am an oxide capable of showing properties for both acids and bases.

7. | am a covalent compound and conducts electricity in aqueous medium.

8. | am a salt of potassium hydroxide and nitric acid.

9. | am the term used when a solid becomes liquid when exposed to moist air.
10. I am derived from tomato and turn blue litmus into red.
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Asexual Reproduction

It involves only one parent.

There is no formation and fusion of gametes.

The young ones formed are almost identical to each other as well as to the parent cell.

Asexual reproduction generally occurs during favourable environmental conditions and when there is an
abundance of food.

e ltis a faster method of reproduction.

Types of Asexual Reproduction is Unicellular Organism

(i) Binary Fission: Seen in bacteria, protozoa like Amoeba, Paramecium. (In these first pseudopodia withdrawn
(karyokinesis) the nucleus of the parent cell divides and then the cytoplasm divides (cytokinesis) resulting in the
formation of two daughter cells). It occurs during highly favourable conditions. The cell division can occur in any plane
as in case of Amoeba. However, organisms like Leishmania. (cause Kala-azar), which have a whip like flagella at one
end, binary fission occurs in a definite orientation in relation to the flagellum.

Ataceba. &3
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Binary Fission in Amoeba

Cytokinesis: Division of cytoplasm.
Karyokinesis: Division of Nucleus.

(if) Multiple Fission: Seen in Plasmodium, (a malarial parasite). In this during unfavourable conditions, the parent
cell develops a thick resistant wall around itself forming a cyst. Within the wall, the cytoplasm divides many times to
form many plasmodia. When conditions become favourable, the cyst wall breaks and the Plasmodium are released.

Daughter
Cytoplasm Nucleus cells released
7
4
Cell
Cysl

Many daughter

cells produced
by multiple fission

Multiple Fission in Flasmodium

(iii) Budding: Seen in Yeast (a fungus). The parent yeast cell develops a protrusion or an outgrowth at its upper end.
The nucleus of the parent cell divides and one of them moves into the outgrowth which grows bigger and finally
separates from the parent cell to lead an independent existence. Very often if the conditions are highly favourable, a
chain of buds is formed.

Yeast Developing

Budding in Yeast



Types of Asexual Reproduction in Multicellular Organisms :

(i) Fragmentation: Seen in multicellular organisms which have a relatively simple body organisation like Spirogyra.
Spirogyra has a filamentous body. (If it breaks into smaller pieces or fragments). Each fragment has the capacity to
form a new individual.

However, all multicellular organisms cannot show cell-by-cell division as cells from tissues which form organs. These
organs are placed at definite positions in the body. Hence, they need to use more complex methods of reproduction.

— Regenerating
fragment of
spirogyra

— Another
regenerating
fragment

Spirogyra
filament
I

Fragmentation in Spirogyra

(i) Regeneration: It is the ability of organisms to develop their lost parts. Some organisms show have high
regenerative capacity it is also a means of reproduction for example; Planaria. (Regeneration is carried out by
specialized cells which redivide to form a mass of cells from which different cells undergo changes to become
different cell types and tissues. These changes occur in an organized sequence known as development).

Regeneration in Planaria.

(iii) Budding: Seen in Hydra. Parent Hydra develops a bud at its lower end. This grows in size and finally breaks off
to live independently.

Budding in Hydra.



(iv) Spore Formation: Seen in Rhizopus (a fungus). Rhizopus body is made up of thread-like structures called
hyphae. The erect hyphae bear sporangia inside which reproductive structures called spores are formed. Spores are
asexually reproducing bodies having a thick protective wall. They are produced during unfavourable times and help to
tide over the unfavourable environmental conditions. When the spores fall on a suitable medium, each one forms a
new individual.

Spore formation
in Rhizopus

(v) Vegetative Propagation: Method by which plants reproduce by their vegetative parts such as roots, stems, and
leaves.

Types of Vegetative Propagation: It is two types

e Natural vegetative propagation.
e Artificial vegetative propagation (Tissue culture).




Mint reproduces naturally by roots. Sugarcane, jasmine by stems and Biyophyllum by leaves. In biyophyllum buds are
produced in the notches along the leaf margins and when they fall on the soil, they develop into new plants.
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Vegetative propagation by stem in— (a) ginger (rhizome} and (b) onion (bulb) and () potato (tube
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Importance of Vegetative Propagation

e Plants can bear flowers and fruits earlier.

Plants which have lost the ability to produce viable seeds can also reproduce by vegetative propagation.
All plants are genetically almost similar to the parent plant.

Seedless varieties can be obtained.

The property of vegetative propagation is used by horticulturists in developing methods like layering, grafting to
grow many plants like sugarcane, roses, or grapes.

Tissue Culture: The technique of developing new plants from a cell or tissue in a nutrient medium under aseptic
conditions. The cell or tissue is placed in a nutrient medium where it forms a mass of cells called callus. This callus is
then transferred to another nutrient medium where it differentiates and forms a new plant.

Sexual Reproduction: Sexual reproduction in plants, Sexual reproduction in human beings. The mode of
reproduction that takes place with the involvement of two individuals of two different sexes i.e. male and female.
During sexual reproduction, male organism having male sex organs produces male gametes i.e. sperms which are
small and motile and the female organism having female sex organs produces ova which are generally large and
store food. Male and female gametes fuse to form a zygote that grows into a new organism.

Significance of Sexual Reproduction :

e  Sexual reproduction involves DNA as well as cellular apparatus of two different organisms which promotes
diversity of characters in the offspring.




e Since gametes are derived from two different organisms, it results in a new combination of genes which
increases the chances of genetic variations.

e Sexual reproduction results in the origin of. new species.

e Sexual reproduction involves division in the sex organs that reduces the DNA matter to half so that the zygote
formed after fusion has the same amount of DNA as the parents it maintains DNA in a species.

Limitation of Sexual Reproduction: Sexual reproduction involves the process of combining DNA from two different
organisms which may bring some undesirable features also.

Sexual reproduction in flowering plants

e The reproductive parts are present in the flower.

e The parts of the flower are sepals, petals, stamens and carpels.

e Sepals are green structures that protect the inner parts when the flower is in bud stage.
e Petals are colourful and attract the insects for pollination.

e  Stamens are male reproductive parts and produce pollen grains that contain male gametes. Each stamen has
two parts—

e Filament i.e. stalk and Anther i.e. swollen top part which has large number of pollen grains.

Anther

) } Stamen
Filament

Pistil

Petal

Longitudinal section of flower.

The carpel is the female reproductive part and produces ovules that contain female gametes. It has three parts—
Stigma which is top sticky part and receives pollen grains during pollination. Style which is the middle long part and
ovary which is the swollen part and contains ovules. Each ovule has an eqq cell i.e. female gamete.

Stigma | Pollen grains

Style E Anther | £
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Ovules _|

Female reproductive organ Male reproductive organ
of a plant (Carpel) of a plant (Stamen)

The flowers may be bisexual i.e. having both stamens and carpels for example; Mustard China Rose (Hibiscus).
The flower may be unisexual i.e. paving either stamens or carpels for example; Papaya, Watermelon.

Pollination: The process of transfer of pollen grains from an anther to the stigma of the flower is pollination. Two
types of pollination are:

(i) Self-pollination: The transfer of pollen grains from the anther to the stigma of the same flower or another flower of
the same plant.




(ii) Cross-pollination: The transfer of pollen grains from the anther to the stigma of another flower or another flower
of a different plant of the same species. It generally takes place with the help of some agents like insects, birds, wind

and water.
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Cross-pollination.

Fertilization: Fertilization is the process of fusion of male and female gamete to form a zygote during sexual
reproduction. Pollination is followed by fertilisation in plants. The events are

Pollen grains land on the stigma of the ovary.
Pollen tubes grow out of the pollen grains, travel through the style and reach the ovary, through micro pyle.

Pollen tube has two male germ cells. Each ovule has two polar nuclei and a female germ cell (egq).

Pollen tube releases two male germ cells inside the ovule, one of them fuses with female germ cell and forms a
zygote which grows into the baby plant i.e. embryo, the fusion is known as syngamy. The other male germ cell fuses
with two polar nuclei, the process is known as triple fusion. So in flowering plants two fusions take place during
fertilisation. It is called double fertilisation.

Pollen grain
Stigma

Male germ cell

Pollen tuhg

Female germ-cell

Fertilisation in
flowering plant

Post-fertilisation changes: After fertilisation the following changes takes place in the flower.
Zygote divides several times and forms an embryo inside the ovule.

e The ovule develops a tough coat and changes into the seed.




e The ovary grows rapidly and ripens to form a fruit.
e Petals, sepals, stamens, style and stigma shrivel and fall off.

Seed and its parts: The advantage of seed is that it protects the future plant i.e. embryo.

Seed has two parts: Cotyledons and Embryo Cotyledons store food for the future plant.

Embryo has two parts: plumule and radicle. Plumule develops into shoot and radicle develops into root.
The process of development of a seedling from the embryo under appropriate conditions is known as germination.

”

]
i

5% ;-
Cotyledon o Radicle ‘

(food store)

Germination.

Reproduction in Human Being: Human beings show sexual reproduction. Male parent produces male gametes
called sperms. Female parent produces female gametes called ova. Sperms have tail and are therefore, motile. They
are produced in large numbers in the testes. Ovum is bigger, non-motile and only one ovary produces one ovum in
one month. There is no food stored in the sperms whereas ova contain stored food. Both the gametes are
microscopic unicellular and have half the number of chromosomes as compared to the body cells.

Human beings become reproductively active from the onset of puberty. Puberty is the period during adolescence
when the rate of general body growth begins to slow down and reproductive tissues begin to mature. Onset of
puberty in human males is between 11 to 13 yrs of age, while in human females is between 10 to 12 yrs. of age.
Puberty is associated with many physical, mental, emotional and psychological changes in boys and girls which occur
slowly over a period of time. These are called secondary sexual characters. For instance thick dark hair start growing
in new parts of the body such as arm pits and genital area between the thighs. Thinner hair appear on legs, arms and
face. Skin becomes oily and pimples may appear on the face. Individuals become more conscious of their bodies
become more independent, more aggressive etc.

In case of boys beard and mustache start appearing, voice begins to crack, reproductive organs develop and start
producing releasing sperms.

In case of girls, breast size begins to increase, skin of the nipples darkens, menstruation starts.

The act of mating between the male and female partner is termed as copulation.




Male Reproductive System: Male reproductive system consists of the following components

Seminal vesicle

Ureter

Bladder

Prostate
gland

Penis

Urethra

Urethra

Testis
Human male reproductive system.

e 1 pair of testes
e A system of ducts

e Epididymis
e Vas deferens or the sperm duct
e  Urethra

e A system of glands
e Seminal vesicles
e Prostrate gland
e Cowper’s gland
e A copulatory organ called a penis.

One pair of testes are present in a bag-like structure called scrotum which lies outside the abdominal cavity, hence
they are extra abdominal in position. This is so because the testes have to be maintained at 1-3 degree lesser
temperature than the body in order to produce functional sperms.

Functions of testes

e  To produce male gametes i.e. the sperms.

e To produce a male reproductive hormone called testosterone which is responsible for producing sperms as well
as secondary sexual characteristics in males.

Attached to each testis is a highly coiled tube called epididymis. The sperms are stored here and they mature in the
epididymis.

Each epididymis leads into the sperm duct or the vas-deferens. Each vas-deferens rises up and enters into the
abdominal cavity. It unites with the duct coming from the urinary bladder to form a common duct called urethra which
passes through the penis and opens to the outside. Along the way the ducts of the three glands also open and pour
their secretions into the vas deferens.

Function of the vas-deferens: It is meant for the passage of the sperms in the male body.

Functions of the glands: They produce different secretions which provide nutrition as well as medium for
locomotion to the sperms.
The secretions of the three glands along with the sperms is known as semen.

Function of the urethra: It is the common passage for both semen and urine from the body to. the outside.




Penis: It is the organ which is used to introduce semen into the female body. It is richly supplied with blood vessels.

Female Reproductive System: It consists of the following components

Oviduct or Fallopian tube
Ovary

Uterus- -
Cervix

Vagina

Human female
reproductive system.

1 pair of ovaries

1 pair of fallopian tubes or oviducts
A uterus/womb

A vagina/birth canal.

Each ovary is almond shaped and present inside the abdominal cavity. At the time of birth each girl child already
contains thousands of immature ova. These ova start maturing only from the time of puberty. Only one ovum is
produced by one ovary in one month and each ovary releases an ovum in alternate months. The release of an ovum
from the ovary into the abdominal cavity is known as ovulation.

Functions of ovary

e To produce and release ova
e To produce female reproductive hormones: estrogen and progesterone.

There are two fallopian tubes. The end lying close to the ovary has finger like structures called fimbriae. The two
fallopian tubes unite to form an elastic bag like structure called uterus.

Function of the fallopian tubes: It is the site of fertilization between the male and the female gametes and formation
of the zygote early embryo.

The inner lining of the uterus is richly supplied with blood vessels and is known as endometrium. The narrow end of
the uterus is called cervix.

Function of the uterus: The embryo formed in the fallopian tube comes down and gets attached to the endometrium
(implantation) and develops for the next nine months till the baby is delivered.

Vagina: The uterus opens into the vagina through the cervix. The vagina is a muscular tube through which the baby
is delivered at the end of nine months. It also serves as the canal for receiving the semen at the time of copulation.

The semen is discharged into the vaginal tract during copulation. The sperms travel upwards and reach the fallopian
tube where one sperm fuses with the ovum to form the zygote. The zygote divides and redivides as it descends into
the uterus and the embryo gets implanted in the endometrium. The endometrium thickens so as to receive the

embryo.

The embryo gets nutrition from the mother’s blood with the help of a special tissue called placenta, which is a disk-
like structure embeded in the uterine wall. It contains finger-like villi on the embryo side, while on the mother’s side
blood spaces surround the villi. Villi provides a large surface area for glucose and oxygen to pass from the mother to
the developing embryo and the wastes to pass from the embryo to the mother through the placenta. When the
embryo starts resembling a human is formed, it is termed as a foetus. The foetus continues

to develop inside the uterus for almost nine months after which the baby is delivered as a result of rhythmic
contractions of the uterine muscles.




Menstruation: It is the loss of blood, mucous along with the unfertilized ovum and the ruptured cells and tissues of
the endometrium through the vagina of the female. It is a 28-day cycle which occurs in every reproductively active
female (from puberty). The flow of blood continues for 2 to 8 days. If the ovum does not get fertilized, then the
endometrium starts sloughing off and there is loss of blood and mucous etc. through the vagina. In case the ovum
gets fertilized, then the endometrium becomes thick and spongy for nourishing the embryo and hence menstruation
does not occur. A lady with a developing embryo in her womb is termed as pregnant. The beginning of menstruation
at puberty is known as menarche. The stopage of menstruation when the woman is 45-55 yrs of age is called

menopause.

Reproductive Health: Sexually transmitted diseases and birth control.

A number of diseases occur as a result of sexual intercourse if one of the partners is infected. These are known as
sexually transmitted diseases (STD’s). They can be caused by bacteria for example; syphilis, gonorrhoea; or caused
by a virus for example; HIV-AIDS, warts etc. The transmission of these diseases can be avoided by using birth
control measures such as wearing a condom during the sexual act.

Birth control measures: They can be mechanical, chemical and surgical.

Mechanical methods: These are used to prevent the passage of semen to the follopian tube :

(i) Use of condoms: Condoms are thin rubber tubes worn over the penis before sexual intercourse. The semen gets
collected in this and is not discharged into the vagina.

(ii) Diaphragm: It is a thin rubber fixed over a flexible metal ring which is fitted over the cervix in a woman’s body by a
doctor.

(iii) Intra Uterine Contraceptive Device (IUCD) or loop: It is inserted in the uterus and its insertion causes certain
secretion which prevents the implantation of the embryo in the uterine wall.

Both methods (ii) and (iii) cause side effects.

Space in which the
baby develops

Funnel of
the oviduct

Cervical Canal

Reproductive organs
in front view

Chemical methods

e Use of spermicides: These are strong sperm-Kkilling chemicals available in the form of creams, jellies etc. which
are injected into the vagina just before copulation.
e  Oral contraceptive pills: These are hormonal pills which prevent ovulation but do not stop menstruation.

Surgical methods

Vasectomy: It involves cutting and ligating the vas deferens in males.
Tubectomy: It involves cutting and ligating Reproductive organs the fallopian tubes in females.

e  Medical termination of pregnancy (MTP) or abortions is carried out to eliminate the developing embryo. This
practice can, however, be misused to carry out female foeticide which involves the killing of the female foetus. It
should be avoided at all cost as it disturbs the male-female ratio in a population.




Reproduction: It is the process by which living organisms produce new individuals similar to themselves.

e  Reproduction ensured continuity of life on earth.
It is a bridge to hereditary transmission.
It involves a continuation of characters from the parents to daughter cells by copying of DNA (Deoxyribose
Nucleic Acid) molecules present in the chromosomes of the cell.

e Copying of DNAs is also not a foolproof exercise, even minute changes bring about variation in the blue print of
the offsprings.

e The useful variations are retained while the harmful ones do not go beyond.

e Actually, variations help the species to withstand drastic environmental changes, thus save the species from
becoming extinct and promotes its survival for a longer time.

e This inbuilt tendency of variation is the “basis” for Evolution.

Asexual Reproduction: It is extremely useful as a means of rapid multiplication. It is common in lower plants and
animals.
Different forms of Asexual Reproduction:

e  Fission: The parent cell divides/splits into two daughter cells —Binary fission and splits into many cells —
Multiple fission.

e Budding: A new organism is produced as an outgrowth of the parent body part.

e  Spore Formation: Spores are small, the bulb-like structure which develops at the top of the erect hyphae of the
fungus-plant, when released into the air germinate, into new individuals after landing into food or soil.

e Fragmentation: It is the accidental process when the broken pieces of an organism (fragments) grows into a
complete organism. Example, fragmentation in Spirogyra.

e  Regeneration: When simple animals like a hydra, planaria develop a new individual from their broken older
part it is known as regeneration. It is carried out by specialised cells which grow large numbers of cells.

Vegetative Propagation: A mode of reproduction in which parts like the stem, root, leaves develop into new plants
under favourable conditions.
Benefits:

e Plants can bear flowers, fruits more quickly than those produced from seeds.
e Growing banana, orange, rose, jasmine that have lost the capacity to produce seeds.
e The genetical similarity is maintained in the plants. Example, sugarcane, rose, grapes by layering or grafting.

Sexual Reproduction: When reproduction takes place as a result of the fusion between two gametes, one from each
parent, it is called sexual reproduction.

e This process of fusion between two gametes is called fertilization.
e The formation of gametes involves an exchange of chromosomal (genetic) fragments between homologous
chromosomes causing genetic recombination which leads to variation.

Sexual Reproduction in Plants: It occurs mostly in flowering plants.’ In fact, flowers are the reproductive organ of
plants.

e Pollen grains of a flower transfer to the stigma of the carpel of the same flower (Self-Pollination) or to the carpel
of another flower (Cross-Pollination).

e This transfer of pollens is achieved by agents like wind, water or animals. After pollination, the pollen grains
reach the eqg cell in the form of a pollen tube.

e Fertilization. The fusion between the pollen grain and female eqq cell. It occurs inside the ovary. The zygote is
produced in this process.

e  The zygote divides several times to form an embryo within the ovule. The ovule develops a rough coat and is
converted into a seed.

e  Ovary grows rapidly and ripens to form fruit, while the seed contains the future plant or embryo which develops
into a seedling under suitable conditions. This process is known as Germination.




Reproduction in Human Beings:

e Humans use a sexual mode of reproduction.
e |t needs sexual maturation which includes the creation of the germ cells, i.e., egg (ova) in the female and sperm
in the male partner and this period of sexual maturation is called Puberty.
Human beings have a well-developed male and female reproductive system.
The formation of the male germ cell (sperms) takes place in the testes (male reproductive organ). Actually, a
pair of testes are located inside scrotum situated outside the abdominal cavity. It is meant to keep a relatively
low temperature needed for the production of sperms by testes. Testes release a male sex hormone called
testosterone whose function is to:
e  regulate the production of sperms;
e brings about changes in appearance seen in boys at the time of puberty; and
e the sperms along with the secretion of the prostate gland and seminal vesicle, together constitute semen,
which is released and made to enter into the female genital tract during Copulation.

Female Reproduction System:

e The female germ cells or eggs are made in the ovaries, a pair of which is located in both sides of the abdomen.

e When a girl is bom, the ovaries already contain thousands of immature eggs. At the time of puberty, some of
these eggs start maturing. One eqq is produced every month by one of the ovaries.

e The eqq is carried from the ovary to the womb through a fallopian tube. These two fallopian tubes unite into an
elastic bag like structure known as the uterus.

e The uterus opens into the vagina through the cervix.
Fertilization occurs in the fallopian tube of the female genital tract.
The fertilized eqq also called zygote gets implanted in the lining of the uterus, and starts dividing. The uterus is
richly supplied with blood to nourish the growing embryo.

e |fthe zygote is not formed, the inner wall of uterus breaks which causes bleeding through vagina. This process
is called Menstruation. It occurs at a reqular interval of 28 days.

e The embryo gets nutrition from the mother’s blood with the help of a special tissue called Placenta.

e Placenta provides a large surface area for glucose and oxygen to pass from the mother to the embryo. Similarly
the wastes from developing embryo are removed to mother’s blood through placenta.

e The child is bom as a result of rhythmic contractions of the muscles in the uterus after nine months (36 weeks)
of development inside the mother’'s womb, called Gestation Period.

e The sexual cycle in a woman continues upto the age of 45 to 50 years. After that the ovaries do not release
eqgs. This stage is called Menopause. It also marks the end of menstruation in the woman.

Reproductive Health: Reproductive health means total well-being in all aspects of reproduction, z.e., physical,
emotional, social and behavioural.

Contraception: It is the avoidance of pregnancy through different methods—Natural methods, Barrier method, Oral
contraceptives, Surgical methods.

Advantages of contraception: Help in birth control, prevent sexually transmitted diseases, prevent unwanted
pregnancies, keep population explosion in check.

1. Reproduction is the process by which a living organism is able to produce new individuals of its own kind. Unlike
other life processes such as nutrition, respiration, etc., it is not essential to, maintain the life of an individual organism.
But it is important for the existence and continuity of the species.

2. Reproduction involves the creation of DNA copy and additional cellular apparatus by the cell involved in the
process.

3. The process of DNA copying leads to variations. This inbuilt tendency for variations during reproduction is the
basis for evolution.
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4. Living organisms’ reproduce mainly through :

e  Asexual reproduction
e Sexual reproduction

5. ASEXUAL REPRODUCTION
(a) Single ceiled organisms reproduce through following ways:

Binary Fission (Cell divides to form
two cells)

(i) Fission
Multiple Fission (Cell divides to form
many cells)

(i) Budding (also by multicellular organisms)

(iii) Spore formation (also by multicellular organisms)

(b) Asexual reproduction by multicellular organisms:
(i) Fragmentation and Regeneration

(ii)

vEnErmwi PROPAGATION

v _ v
Natural vegetative propagation Artificial vegetative propagation
(Through vegetative parts of (By : (i) layering (i) cutting
plant, e.g., leaf, root, stem) . (iii) grafting)

6. Fission: In unicellular organisms when cell becomes fully mature, it splits into two or more parts. It is called the
fission. In organisms such as Amoeba, splitting can take place in any plane. But in organisms like Leishmania, having

whip like structure at one end of the cell, binary fission occurs in a definite orientation in relation to these structures.
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Mother cell

Division. of nugleus
Fig.  Binary fission in Amoeba.

Many daughter
Nucleus celis produced by Daughter cells
multiple fission released

Cyst breaks

(C)
Fig.  Multiple fission in Plasmodium.

7. Regeneration : It is the ability to give rise to new organism. When the individual is cut or broken up into many
pieces. It can be seen in Hydra and Planaria and is known as regeneration.

Regeneration is carried out by specialised cells. These cells proliferate and rqgkeJarge numbers of cells. From this
mass of cells, different cells undergo changes to become various cell types and tissues. These changes take place in
an organised sequence referred to as ” development. However, regeneration is not the same as reproduction, since
most organisms would not normally depend on being cut up to be able to reproduce.

e

Fig. Regeneration in Planaria.

8. Budding: Organisms such as Hydra use regenerative cells for reproduction in the process of budding. In Hydra, a
bud develops as an outgrowth due to repeated cell division at one specific site. These buds develop into tiny




individuals and when fully mature, detach from the parent body and become new independent individuals.

Tentacles

Fig. Budding in Hydra.

9. Spore Formation (Sporulation): Some bacteria and lower organisms make spores. During spore formation, knob
like structure called sporangium develops from the fungal hypha. Sporangia contain spores that eventually develop
into new individual. The spores are covered by thick walls that protect them until they come in contact with moist
surface or substratum and can begin to grow.

Fig. Spore formation in Rhizopus.

10. Fragmentation : It can be seen in Spirogyra. During this process filament of spirogyra simply breaks up into
smaller pieces upon maturation. These pieces or fragments grow into new individuals. This process occurs under
favourable conditions of moisture, temperature, light and nutrient availability.

11. Vegetative propagation: It is the simplest method of reproduction in some higher plants in which new plant is
produced from any vegetative part of the plant such as root, stem, leaf, etc.

Advantages of vegetative propagation : Vegetative propagation is useful for plants those have lost the capacity to
produce seeds, e.g. banana, rose, jasmine. Moreover, all plants produced are genetically similar to the parent plant.
Natural Vegetative Propagation: In some plants like guava, sweet potato, dahlia, roots sprout and grow into new
plants during favourable conditions. In some other,stems grow horizontally and develop root below and leaves above
the ground. Many other common examples of vegetatively propagating plants are onion, banana, garlic, ginger,
turmeric, bryophyllum and water hyacinth.

12. Vegetative propagation in Bryophyllum: Bryophyllum reproduces by the vegetative propagation method.
During this method, buds produced in the notches along the leaf margin of bryophyllum fall on the soil and develop
into new plants.




Fall on the soil and
develops into new plant

Fig. Leaf of Bryophyllum with buds.

13. SEXUAL REPRODUCTION :

Sexual reproduction involves two individuals for producing a new individual. Sexual reproduction begins with
fertilization, which is defined as the union of two different gametes. The motile germ-cell fptrUeh or sperm) is called
the male gamete and germ-cell containing stored food (eqg or ovum) is called the female gamete. The process of
fusion of two gametes is called fertilization. After fertilization, a zygote is formed , which develops into a new

organism.

14. Sexual reproduction in Plants : The flowering plants or angiosperms bear special reproductive parts located in
the flower. Various parts of flower are; sepals, petals, stamens and carpels.

Most flowers have both male and female reproductive organs. The flower may be unisexual (papaya, watermelon)
when it contains either stamen or carpel or bisexual (Hibiscus, Mustard) when it contains both stamens and carpels. It
has male reproductive part cal led stamen and a female reproductive part called carpel. Carpel is made of three
parts. The swollen bottom part is the ovary, middle elongated part is the style and the terminal part which may be
sticky is the stigma.

The ovary contains ovules and each ovule has an eqg cell. Each stamen consists of stalk called filament, and a
flattened fertile top called anther. The anthers produce the pollen grains. The pollen grains produce male gametes
which fuse with (eqg cel 1) female gamete present in the ovule. This fusion of the germ-cells or fertilization gives
zygote which grows into a new plant. Pollination: It is the process of transfer of pollen grains from the anther to the
stigma of flower. If this transfer of pollen occurs in the same flower, it is referred to as self-pollination, whereas if the
pollen is transferred from one flower to another, it is known as cross-pollination. This transfer is carried out by
different agencies like wind, water, insects or animals.




Fertilization: A tube grows out of pollen grain and travels through the style to reach the female germ-cells present in
ovule in the ovary. Out of two male gametes present in pollen tube one fuses with egg to form zygote. This fusion is
called fertilization. After fertilization, the zygote divides several times to form an embryo within the ovule. The ovule
develops a tough coat and gradually turns into a seed. The ovary grows rapidly and ripens to form a fruit. Meanwhile
the petals, sepals, stamens, style and stigma may shrivel and fall off.

15. Reproduction in human beings : The reproductive organs of human beings are called gonads. These are testes
in male and ovaries in female. The male gonad produces sperms and female gonad produces ova (eggs) at the age
of puberty (after attainment of sexual maturity). Various changes occur in girls and boys at this age.

16. Male Reproductive System consists of the following organs:

Testes: A pair of testes are situated in scrotum that lie outside the abdominal cavity and behind the penis. Testes
produce sperms and hormone, Testosterone hormone. Testosterone brings about changes in appearance of boys at
the time of puberty.

Seminal vesicle

Ureter

deferens

Scrotum
Testis

Fig.  Diagram of a male .reproducﬁve system.

VAS deferens: From each testis, a duct arises which is known as vas deferens which unites with a tube coming from
urinary bladder. It brings sperms from testis.

Urethra: Vas deferens tube opens into a common tube called urethra. It runs through a muscular organ called Penis.
Penis is male copulatory organ.

Accessory Glands: Glands like prostate and seminal vesicles and Cowper’s gland add their secretions which make
transport of sperms easier and this fluid also provides nutrition.




17. Female Reproductive System: It consists of the following organs:
Oviduct or
Fallopian tube

Ovary

Fig. Diagram of a female reproductive system.

Ovaries: Paired ovaries are located in the abdominal cavity near the kidney. Ovaries produce female gamete (ovum
or egq) and secrete female hormones (estrogen and progesterone). One eqq is produced every month alternately by
one of the ovaries.

Fallopian Tube: The eqq is carried from the ovary to womb/uterus through a thin oviduct or fallopian tube.

Uterus: The two oviducts unite into an elastic bag like structure known as the uterus.

Vagina: Uterus opens into the vagina. It is a female copulatory organ.

18. Sexual Cycle in female: After puberty, only one eqq is produced alternately from one ovary after a period of 28
days. Egg in fallopian tube encounter sperms which enter through the vaginal passage during sexual intercourse.
This fertilized eqq (zygote) gets implanted in the lining of uterus which later forms embryo. Embryo gets nutrition from
the mother’s blood with the help of special tissue called placenta.

If the eqq is not fertilized, if lives for about one day since the ovary releases one eqg every month, the uterus
prepares itself every month to receive the fertilized egg. Thus, its lining becomes thick and spongy. If it does not get
zygote, the developed lining slowly breaks down and comes out through the vagina as blood and mucus. This cycle
takes place roughly every month and is known as menstruation. It usually lasts for about 2-5 days.

19. Reproductive Flealth: Reproductive organs need a lot of care and hygiene. Otherwise, they are susceptible to
many infections or diseases. The diseases which spread through sexual routes are known as sexually transmitted
diseases e.q., bacterial infections like syphilis, gonorrhoea and viral infections such as warts and HIV- AIDS. A
condom helps to prevent transmission of many of these infections to some extent.

Freqguent pregnancy causes many health problems and also adds to an already exploding population. Many ways
have been devised to avoid pregnancy. Contraception can be achieved by:

Mechanical barrier method (use of condoms).

Chemical methods (use of pills).

Use of contraceptive devices (copper-T).

Surgical methods (vasectomy in males and tubectomy in females)




Class X Chapter 7 - Control and Coordination Science

What is the difference between a reflex action and walking?

Answer:

A reflex action is a rapid, automatic response to a stimulus. It does not involve any
thinking. For example, we close our eyes immediately when the bright light is focused.

Walking, on the other hand, is a voluntary action. It is under our conscious control.

What happens at the synapse between two neurons?

Answer:

A very small gap that occurs between the last portion of axon of one neuron and the
dendron of the other neuron is known as a synapse. It acts as a one way valve to
transmit impulses in one direction only. This uni-direction transfer of impulses occurs as
the chemicals are produced in only one side of the neuron i.e., the axon’s side. From

axon, the impulses travel across the synapse to the dendron of the other neuron.

Axon

Anim
lerrrnnl

LU hemcnls

Feceptord

A synapse or neuromuscular junction

Which part of the brain maintains posture and equilibrium of the body?

Answer:

Cerebellum, a part of hindbrain is responsible for maintaining posture and equilibrium of
the body.
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How do we detect the smell of an agarbatti (incense stick)?

Answer:

The thinking part of our brain is the forebrain. It has separate areas that are specialized
for hearing, smelling, sight, taste, touch, etc. The forebrain also has regions that collect
information or impulses from the various receptors. When the smell of an incense stick
reaches us, our forebrain detects it. Then, the forebrain interprets it by putting it
together with the information received from other receptors and also with the

information already stored in the brain.

What is the role of the brain in reflex action?

Answer:

Reflex actions are sudden responses, which do not involve any thinking. For example,
when we touch a hot object, we withdraw our hand immediately without thinking as
thinking may take time which would be enough to get us burnt.

The sensory nerves that detect the heat are connected to the nerves that move the
muscles of the hand. Such a connection of detecting the signal from the nerves (input)
and responding to it quickly (output) is called a reflex arc. The reflex arcs —connections

present between the input and output nerves — meet in a bundle in the spinal cord.

Spial cord

[(NS) /

Mesgage Lo brain

SEnsOTY B Reday newrcn

Ih.‘-.‘:u,‘:j:-hl.'.- 1 Patin o fieak
r\;l.';;!'l'.lll.‘i in skin

&y

Reflex arc
Reflex arcs are formed in the spinal cord and the information (input) reaches the brain.
The brain is only aware of the signal and the response that has taken place. However,

the brain has no role to play in the creation of the response.
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What are plant hormones?

Answer:

Plant hormones or phytohormones arenaturally-occurring organic substances. These are
synthesized in one part of the plant body (in minute quantities) and are translocated to
other parts when required. The five major types of phytohormones are auxins,

gibberellins, cytokinins, abscisic acid, and ethylene.

How is the movement of leaves of the sensitive plant different from the movement of a
shoot towards light?

Answer:

The movement of leaves of the sensitive plant, Mimosa pudica or “touch me not”, occurs
in response to touch or contact stimuli. This movement is independent of growth. The
movement of shoot towards light is known as phototropism. This type of movement is

directional and is growth dependent.

Give an example of a plant hormone that promotes growth.
Answer:

Auxin is an example of growth-promoting plant hormone.

How do auxins promote the growth of a tendril around a support?

Answer:

Auxin is synthesized at the shoot tip. It helps the cell grow longer. When a tendril comes
in contact with a support, auxin stimulates faster growth of the cells on the opposite
side, so that the tendril forms a coil around the support. This makes the tendrils appear

as a watch spring.

Design an experiment to demonstrate hydrotropism.

Answer:

Take two small beakers and label them as A and B. Fill beaker A with water. Now make a
cylindrical-shaped roll from a filter paper and keep it as a bridge between beaker A and

beaker B, as shown in the figure. Attach few germinating seeds in the middle of the filter
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paper bridge. Now, cover the entire set-up with a transparent plastic container so that

the moisture is retained.

Germinating seeds

Filter paper bridge

Water. Ernpty beaker

Beaker A Beaker B

Observation:

The roots of the germinating seeds will grow towards beaker A.

Gierminating seeds ﬁ
w2 ~ o,
UF1LI:|‘ paper brdge

Water. Empty beaker

Beaker A Reaker B

This experiment demonstrates the phenomenon of hydrotropism.
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How does chemical coordination take place in animals?

Answer:

Chemical coordination takes place in animals with the help of hormones.Hormone is the
chemical messenger that regulates the physiological processes in living organisms. It is
secreted by glands. The regulation of physiological processes, and control and
coordination by hormones comes under the endocrine system. The nervous system along
with the endocrine system in our body controls and coordinates the physiological

processes.

Why is the use of iodised salt advisable?

Answer:

Iodine stimulates the thyroid gland to produce thyroxin hormone. It regulates
carbohydrate, fat, and protein metabolism in our body. Deficiency of this hormone
results in the enlargement of the thyroid gland. This can lead to goitre, a disease
characterized by swollen neck. Therefore, iodised salt is advised for normal functioning

of the thyroid gland.

How does our body respond when adrenaline is secreted into the blood?

Answer:

Adrenalin is a hormone secreted by the adrenal glands in case of any danger or
emergency or any kinds of stress. It is secreted directly into the blood and is transported
to different parts of the body.

When secreted in large amounts, it speeds up the heartbeat and hence supplies more
oxygen to the muscles. The breathing rate also increases due to contractions of
diaphragm and rib muscles. It also increases the blood pressure. All these responses

enable the body to deal with any stress or emergency.

Why are some patients of diabetes treated by giving injections of insulin?

Answer:

Diabetes is a disease in which the level of sugar in the blood is too high. Insulin, a
hormone secreted by the pancreas, helps in regulating the blood sugar levels. This is the

reason why diabetic patients are treated by giving injections of insulin.
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Which of the following is a plant hormone?
(@) Insulin

(b) Thyroxin

(c) Oestrogen

(d) Cytokinin

Answer:

(d) Cytokinin is a plant hormone.

The gap between two neurons is called a
(@) dendrite.

(b) synapse.

(c) axon.

(d) impulse.

Answer:

(b) The gap between two neurons is called a synapse.

The brain is responsible for

(a) thinking.

(b) regulating the heart beat.

(c) balancing the body.

(d) all of the above.

Answer:

(d) The brain is responsible for thinking, regulating the heart beat and balancing the
body.

What is the function of receptors in our body? Think of situations where receptors do not
work properly. What problems are likely to arise?

Answer:

Receptors are sensory structures (organs/tissues or cells) present all over the body. The
receptors are either grouped in case of eye or ear, or scattered in case of skin.
Functions of receptors:

(i) They sense the external stimuli such as heat or pain.
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(ii) They also trigger an impulse in the sensory neuron which sends message to the
spinal cord.

When the receptors are damaged, the external stimuli transferring signals to the brain
are not felt. For example, in the case of damaged receptors, if we accidentally touch any
hot object, then our hands might get burnt as damaged receptors cannot perceive the

external stimuli of heat and pain.

Draw the structure of a neuron and explain its function.
Answer:
Neurons are the functional units of the nervous system. The three main parts of a

neuron are axon, dendrite, and cell body.

Mucleus

Dendrite

Merve
ending
Sy

Cell body

Structure of a neuron

Functions of the three parts of a neuron:

Axon: It conducts messages away from the cell body.

Dendrite: It receives information from axon of another cell and conducts the messages
towards the cell body.

Cell body: It contains nucleus, mitochondria, and other organelles. It is mainly

concerned with the maintenance and growth.

What are the changes seen in girls at the time of puberty?
Answer:
Secondary sexual characteristics in girls:
« Increase in breast size and darkening of skin of the nipples present at the tips of
the breasts.

« Appearance of hair in the genital area.
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« Appearance of hair in other areas of skin like underarms, face, hands, and legs.
« Increase in the size of uterus and ovary.
« Beginning of menstrual cycle.

« More secretion of oil from the skin, which results in the appearance of pimples.

Which signals will get disrupted in case of a spinal cord injury?

Answer:

The reflex arc connections between the input and output nerves meet in a bundle in the
spinal cord. In fact, nerves from all over the body meet in a bundle in the spinal cord on
their way to the brain. In case of any injury to the spinal cord, the signals coming from

the nerves as well as the signals coming to the receptors will be disrupted.

How does chemical coordination occur in plants?

Answer:

In animals, control and coordination occur with the help of nervous system. However,
plants do not have a nervous system.

Plants respond to stimuli by showing movements. The growth, development, and
responses to the environment in plants is controlled and coordinated by a special class of
chemical substances known as hormones. These hormones are produced in one part of
the plant body and are translocated to other needy parts. For example, a hormone
produced in roots is translocated to other parts when required. The five major types of
phytohormone are auxins, gibberellins, cytokinins, abscisic acid, and ethylene. These
phytohormones are either growth promoters (such as auxins, gibberellins, cytokinins,

and ethylene) or growth inhibitors such as abscisic acid.

What is the need for a system of control and coordination in an organism?

Answer:

The maintenance of the body functions in response to changes in the body by working
together of various integrated body systems is known as coordination. All the
movements that occur in response to stimuli are carefully coordinated and controlled. In
animals, the control and coordination movements are provided by nervous and muscular
systems. The nervous system sends messages to and away from the brain. The spinal

cord plays an important role in the relay of messages. In the absence of this system of
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control and coordination, our body will not be able to function properly. For example,
when we accidentally touch a hot utensil, we immediately withdraw our hand. In the

absence of nerve transmission, we will not withdraw our hand and may get burnt.

How are involuntary actions and reflex actions different from each other?

Answer:

Involuntary actions cannot be consciously controlled. For example, we cannot
consciously control the movement of food in the alimentary canal. These actions are
however directly under the control of the brain. On the other hand, the reflex actions
such as closing of eyes immediately when bright light is focused show sudden response
and do not involve any thinking. This means that unlike involuntary actions, the reflex

actions are not under the control of brain.

Compare and contrast nervous and hormonal mechanisms for control and coordination in

animals.

Answer:
Nervous system mechanism Hormonal system mechanism

1. | The information is conveyed in the form 1. | The information is conveyed in the
of electric impulse. form of chemical messengers.

2. | The axons and dendrites transmit the 2. | The information is transmitted or
information through a coordinated effort. transported through blood.

3. | The flow of information is rapid and the 3. | The information travels slowly and
response is quick. the response is slow.

4. | Its effects are short lived. 4. | It has prolonged effects.

What is the difference between the manner in which movement takes place in a sensitive

plant and the movement in our legs?
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Answer:

Movement in sensitive plants

Movement in our legs

1. | The movementthat takes place in a sensitive

response to touch (stimulus).

plant such as Mimosa pudica occurs in

Movement in our legs is an

example of voluntary actions.

2. | For this movement, the information is

transmitted from cell to cell by electro-
chemical signals as plants do not have any

specialised tissue for conduction of impulses.

The signal or messages for
these actions are passed to
the brain and hence are

consciously controlled.

3. | For this movement to occur, the plant cells

water in them.

change shape by changing the amount of

In animal muscle cells, some
proteins are found which allow

the movement to occur.
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ENGLISH LANGUAGE & LITERATURE-X

POETRY - DUST OF SNOW BY ROBERT FROST
-NORBERT JAMATIA

What is a dust of snow? What does the poet say has changed his mood? How has the poet’s
mood changed?

Ans- The dust of snow means the fine particles of snow.

The sudden shower in the form of the dust of snow changed the poet’s mood:

The poet’s mood changed from the state of sadness to happiness. Hefelt refresh,andwanted
to enjoy the rest of the day.

How does Frost present nature in this poem?

Ans- Frost is often called the poet of nature. Unlike wordsworth he does not glorify nature
but takes on an objective view. He describes the positive and negative aspects of nature. In
this poem Dust of snow Frost presents a positive view of nature. His depressed and sad mood
is changed in a happy one when a simple event happened with him. A crow shook down the
dust of snow on him and changed his mood.

What does the poet Robert Frost want to€onvey through.the poem Dust of snow?

Ans- Through the poem Dust of snow Robert Frostywants to convey a message that even little
things can bring huge changes in our lives. An‘ordinary event also holds a capacity to bring
about a major change in our mood.

Also joys and sorrow always,go hand'in hand'and we must never lose hope . In addition, the
poet through the poem highlight the healing nature of the natural world.

How has the poet observedynaturejin the poem Dust of snow ?

Ans- The poet observed that'naturehas a healing power. Robert Frost is a nature lover. The
crow and the hemlock tree are associated with bad omens or death and fear. But Frost has
presented them very beautifully.

They bring cheerto him and are a source of joy. Through his poem he conveys that everything
around us in fAature is(beautiful.

Comment ‘on use of symbols in this poem. What is the purpose to use those symbols?

Ans- ‘In,the poem Dust of snow the poet has introduced three symbols i. e., the hemlock tree
that crow and the dust of snow. Hemlock is a tree that contains poison so the hemlock tree is
a symbollof death. Second the crow is considered to be the ugliest bird and is associated with
bad.omen. Another symbol dust of snow indicates natural joy and energy.

The poet uses two negative symbols to represent the negative aspect of mind. The falling of
snow by the crow certainly improves his mood. Perhaps the poet is saying that even
something that we generally associate with negativity can have a positive impact. So we can
say that Frost use of symbols is very profound and meaningful.

Small things in life make significant changes in our life. Elaborate with reference to the poem
Dust of snow.



Ans- It is truly said that little things in life can make huge changes in our life. Even the small
incidents can have a huge impact in our lives. The poem Dust of snow beautifully states this
fact. In the poem the poet’s mood is transformed because of small event. While he was
passing by the hemlock tree, the dust of snow falls on him. such an insignificant event changes
his sad and depressed mood into a joyous one.

Just like the simple movement of the crow, the simple things that we do for others can make
all the difference. Our random acts of kindness can brighten a person’s day and sometimes
change their future. Just like the poet who had wasted some part of the day injhissorrows, is
enlightened by the event we also make our as well as others life happietr. Noticing)and
appreciating the things of less importance can cause us to have a spiritithatjis'willing to
change and therefore succeed.



NATIONALISM IN EUROPE

SET-1I - NORBERT JAMATIA

1. What was the objective of Vienna?
Ans- The objective of Vienna were as follows :
1) To undo most of the changes that had come in Europe during the Napoleonic wars.
2) To Restore the power of the Bourbon dynasty.
3) A series of state were formed to prevent the expansion of France.
2. Why was the Napoleonic rule over other regions unpopular with somesséctions,of Europe ?
Ans- Reasons of unpopular Napoleonic rule over other regions were—
1) Administrative reforms did not hand in- hand with political fiteedom. The newly anhexed
regions found themselves under the French rule.
2) The newly acquired territories had to face increased,taxationtand censorship.
3) The forced construction into French army to conguer otherparts of‘Eurepe was not popular
with the newly conquered people.
3. How did the Treaty of Vienna change the Mapsef Europe?
Or How did the conservatives Establish their power after 18152
Ans;-
1) The conservatives believed in madern army,)an effigient bureaucracy and a dynamic
economy.
2) In 1815 the European powers i. e. Britain, Russian , Prussian, and Austria , defeated
Napoleon at Vienna (Austtia) to draw up settlement of Europe.
3) The conference wasyhosted by,Austrian chancellor Duke Metternich.
4) The treaty of Viennaof 1815 wassighed to undo most changes that came about during
Napoleonic wakr
5) The deposed Burbon dynasty was restored to power.
6) France lost its territories annexed under Napoleon.
7) Ao preventfurther expansion a series of states were set up on the boundaries of France.
8) | Kingdom ef Nethenlands, including Belgium was set up on the boundaries of France.
9) ‘Genoa was'added to piedmont(ltaly) in south.
4. Who said, when/France sneezes the rest of Europe catches cold ?
Ans-"Matternich
5. How didjthe Greek war of independence mobilize nationalist feelings among the educated elite
across Europe ?

Ans-

1) Greece had been a part of the ottoman empire since 15% century.

2) The growth of revolution started in 1821.

3) The nationalist of Greeks got support from other Greeks living in other parts of Europe.
4) Poets and artist also support the nationalist and promote their ideas.

5) Finally the treaty of Constantinople of 1832 recognised Greece as an independent nation.



6. Write a short note on Frankfurt parliament.
Ans-

1) Itis the name of the German National Assembly founded during the Revolution of
1848. It tried to unite Germany in a democratic way.

2) It constituted 831 elected members. It largely represented liberal middle class
interests and it was convened in the church of st. pauls in Frankfurt on 18" May
1848.

3) The Assembly drafted a constitution making Germany a constitutional monarchy.

4) The king of Prussia — Fredrich Wilhelm- IV rejected the Frankfdrt parliament
deputies offer of the crown. He joined other monarch to oppose theélected
Assembly.

5) Though the Frankfurt parliament failed to achieve it§purpose, but the important
consequence was henceforth Prussia took on the leadership of.the movement for
national unification of Germany.

7. Who were Marianne and Germania ? what was the importance‘of the'way'they were portrayed.
Ans- Marianne and Germania were female allegoriesiinvented by-artist in the nineteenth
century in France and Germany respectively tosepresent the abstract idea of the nation in
concrete form. This was a way to personify a nation.

Marianne : Female figure in France was christened Marianne as a popular name. The
underlying idea behind portraying Mariannewith symbol of liberty and republic was to
represent the French nation_as people’s nation. Statues of Marianne were erected in public
places to remind the public ofithe national symbol of unity and to persuade them to identify
with it. Marianne images,were alse marked on coins and stamps.

Germania : Germania was‘an allegony of the German nation. Germania of Germany was

depicted by the artistPhilip'veit in 1848. She was represented standing against a background

where beams,of sunlight'shineithrough the national tricolor flag; wearing a crown of oak leaves

andholding anunsheathed sword in her hand. The underlying idea was to symbolize the

Germans as “heroic:

8amWhatichanges did Napoleon introduce to make the administrative system more efficient in the

territories ruled/by him?

Ans-""Napoleon was a dictator and though a return to monarchy had destroyed democracy in

France but the administrative system introduced by him in the territories ruled by France, made

the system more rational and efficient. The Napoleonic code of 1804 was a majore step in

establishing the rule of law . This code was imposed in all region under French control.

1) Napoleon reformed the French legal system and simplified the administrative divisions.

2) All privileges based on birth were taken away. Equality before law was established and right
to property was secured.

3) In countries like the Dutch republic, Switzerland, Italy and Germany, feudal system was
abolished and peasants freed from serfdom and manorial dues.

4) In towns, guild restriction were removed.






NATIONALISM IN EUROPE

SET-1 -NORBERT JAMATIA

Who was Frederic sorrieu?
Ans- Frederic sorrieu was a French artist who prepared a series of four prints in 1848
visualising his dream of a world made up of democratic and social Republics.
What is the idea behind Frederic sorrieu’s painting?

Or
How did Frederic sorrieu visualize his dream of a world made up of democratic and
social republic ?
Ans- a) The French artist Frederic Sorrieu visualized his dream, of‘ @world made up
democratic and social republic.
b) The first print of series shows the people of Europe and America, marching in a long
train and offering homage to the statue of liberty asithéy passby.
c) The people of the world are grouped asddistinct,nation, identified through their flags
and national costume.
d) The procession was led by the WUhited States and Switzerland which had become
nation state at that time.

How did the French artistypersonify liberty ?

Ans- The French artistypersonified liberty as a female figure. The statue of Liberty
having torch of enlightenment in enethand and charter of Rights of Man in the other
hand.

What was the missionyof French revolutionaries?

Ans- To liberate the people of Europe from despotism and to help other people of
Europe to'became nations.

What did the'French'revolutionaries aim for?

Ans- the French revolutionaries aimed for :

a)mCreatingga sense of collective responsibility

b) Establishing republic

c) Equal rights for all.

Which new name was given to ‘The Estate General’?

Ans- ‘The Estate General’ was elected by the body of active citizens and renamed it as
the National Assembly.

Who were the members of Jacobin club?

Ans- Students and Educated middle class people were the members of Jacobin club.
Which flag was choosen to unify a sense of collective identity ?



10.

11.

12.

13.

Ans- A New French flag, the tricolor was chosen to replace the former royal standard.
In which battle was Nepoleon defeated in 18137

Ans- The battle of Leipzig in 1813

Give reasons why the people in the conquered territories became hostile to the
Napoleon’s rule?

Ans- The people in the conquered became hostile to the Napoleon’s rule because of
a) Increased taxation

b) Censorship

c) Forced recruitment into the French armies.

What did Liberalism stands for new middle classes? How did liberalism stand in the
economic sphere?

Ans- It meant freedom for the individual and equality,of all beforeithe law.

It stood for the freedom of markets and the abolition of'stat&jimposed restrictions on
the movement of goods and capital.

What major changes occurred in Europe due %o Frenchfrevolution ?

Ans- It was the first clear expression of nationalism. [tled tothe transfer of sovereignty
from monarchy to a body of French citizen. The revolutioniproclaimed that the people
make the nation and shape its identity.

What changes did Napoleon introduce to.makeéithe@dministration system more
efficient? Or Explain any four provision of the,\Napoleonic code of 1804.

Or Explain any five social and administrativefreform introduced by Napoleon in the
region under his contrel?

Ans- The main features ofiNapoleenic code were as follows:

i) He established equality before the law and introduced the right to property.

i) He abolished'the feudal system and freed peasant from serfdom and manorial
dues.

iii) Helremoved guild restriction in the towns.

iv) He improvedthe system of transport and communications.

V) He intraduced uniform laws, standardized weights and measures and a common

natienal currency.

Other questions will continue in set- 11 .......cocoveivinnienirnnienreee e
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CBSE Class 10 Science
Revision Notes
CHAPTER - 10
LIGHT REFLECTION & REFRACTION

Light is a form of energy, which gives us the power of vision.

In this chapter we will study the phenomena of reflection and refraction using the property
of light i.e. straight line propagation (Light wave travel from one point to another, along a

straight line).

Ray of light: Itis aline in the direction of movement of light.
Beam of light : It is bucnh of rays of light.

Parallel beam : All the rays are parallel.

Reflection of Light
When the light is allowed to fall on highly polished surface, such as mirror, most of the light
gets reflected.

Laws of Reflection

1. The angle of incidence is always equal to angle of reflection.

i = Jr

nocnal

Reflected
ray

Incademt

ray

r G S G S S S S S S S S S S S S S e
Pout of incadence

2. The incident ray, reflected ray and the normal to the reflecting surface at the point of

incidence lie in the same plane.

Image formed by Plane Mirror (Plane reflecting surface)
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Plane Mimor

Object Image

AR 0 AR
\

\

4

1. Virtual (imaginary) & Erect : The image that do not form on screen.
Real images can be recorded on the screen.

2. Laterally inverted (The left side of object appear on right side of image)
3. The size of image is equal to that of object.

4. The image formed is as far behind the mirror as the objectis in front of it.

Reflection of light by spherical Mirrors

Mirrors, whose reflecting surface are curved inward or outward spherically are called
spherical mirror.

For example - Spoon — The curved surface of shinning spoon can be considered as curved

mirror.

Reflecting

R eflecting 3
side

side

Conwvex mirror

Concawve Mirror - T
OR CONWERGIMNG MIEROR e

If it is curved inward — Act as concave mirror

If it is curved outward — Act as a convex mirror.

Few Basic terms related to Spherial Mirror

Radius of curvature

Principal «— R — Concave
AXIis C Fe f —> Mirror

focal length

Radius of curvature

Principal € R >
AXIis P < —>r C
focal length
Convex
Mirror
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1. Principal axis: Line joining the pole and centre of curvature of the spherical mirror.

2. Pole : The geometrical central point of the reflecting spherical surface. (aperture),
denoted by (P).

3. Aperture : The width of reflecting spherical surface.

4. Centre of curvature : The centre of the hollow glass sphere of which the spherical
mirror is a part is called as centre of curvature.

5. Radius of curvature : The distance between the pole and the centre of curvature. i.e.
PC = R or The radius of the hollow sphere of which the mirror is a part.

6. Focus point : The point on the principal axis, where all parallel rays meet after reflection
is called as Principal Focus or Focus. It is denoted by letter ‘F’.

7. Focal length : The distance between the pole and focus pointi.e. PF =f

R

Relationship between focal length and Radius of curvature. F' = 5

Image Formation by Spherical Mirror

Before we learn the formation of image or ray diagram, let us go through few tips

(a) Remember, a ray of light which is parallel to principle axis always pass through focus

(meet at focus) or vice-versa.

P \ P

Prnincipal Principal C F —__F

: LBC RS - CONCAVE
CONCAVE MIRROR

MIRROR

-’

Principal P To S C
AXIs
) CONVEX MIRROR
Appcar as 1if comuing
from focus pt in casc of convex MIirror
\/
Principal P B = C
Axis

(b) A ray of light which passes through centre of curvature (it is also known as normal at the

point of incidence on spherical mirror) will retrace their path after reflection.
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Principal C F CONCAVE
Axis MIRROR
P =
Principal F C CONVEX
AXis MIRROR

(c) A ray of light falling on pole get reflected at the same angle on the other side of principal

axis.

Zi=4Lr
Zi Zi=4Lr
> >
Zr F C

Note : Aray of light passes through centre of curvature of reflecting spherical surface always
act as normal at the point of incidence. If we know the normal we can draw angle of

incidence and angle of reflection

P
S
\?”,g‘\$ — = o o F
Lan S
‘\\z\"-ﬁb
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- - -

Note 1: The image will only form when two or more rays meets at a point. Image formation
by a concave mirror for different position of the object.

The ray diagrams given in NCERT Books are also good to be followed.

Image Formation by Concave Mirror

l.  Object > X Position of Nature
At infinity - Image Real and
P At focus Inverted

> Size of

: Image

Highly diminished
(point size)

Position of Nature

Image Real and
Between F&C  jhverted

Size of
Image
Small

Position of Nature
Image Real and
AtC Inverted

Size of
Image

Same Size
of object
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4. Obiect N ‘LY
Between C&F Position of  Nature

Image Real and
Beyond C Inverted

Size of Image
Enlarged
5. Zi=Lr
Position of Nature
Image Real and
P At (infinity) Inverted
Size of Image
Highly enlarged
A
_2?%
27 '
r” » |
A :

6 Qmm - -~ i ’, - :
Between F&P -~ ’,’ |
(Special Case) P |

), ~ '
R LT A R G 5
Position of Image Nature
Behind the mirror Virtual
ize of Im and
Enlarged —

Image formation by Convex Mirror

¢ Object
At infinity
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Position of Image Size of Image Nature
At focus Highly diminished  Virtual & erect
2. Obiect
Anywhere between
infinity and pole ‘) > /
of the mirror e TS | aleh S PO
P _ st
St o T ————
Position of Image  Size of Image Nature
Between P & F Very small Virtual & erect

Uses of Concave Mirror

1 Used in torches, search light and headlight of vehicle.
2. Used to see large image of face as shaving mirror

3. Used by dentist to see large images of the teeth

4. Large concave mirror used to focus sunlight (heat) in solar furnaces.

Uses of Convex Mirror
Used as rear-view mirror in vehicles because it gives erect image. Italso helps the driver to

view large area.
Sign Convention for Reflection by Spherical Mirror

1. The object is always placed to the left side of mirror.
2. All distance should be measured from pole (P); parallel to principal axis.

3. Take 'P' as origin. Distances measured

Right of the origin (+x-Axis) are taken positive

Left of the origin (-x-Axis) are taken negative

Perpendicular to and above principal axis (+y-Axis) are taken positive

Perpendicular to and below principal axis (-y-Axis) are taken negative
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o (Cartesian system)

Mirror Formula

=

Q=

|+

f — distance between F and Pole
v — distance of image from Pole
u distance of object from Pole

R distance between centre of curvature and pole.

Where f = %
Magnification

It is expressed as the ratio of the height of the image to height of the object.

__ height of image  p! 1
" height of object —  h ( )
m==L - (2)

m = - = _Tv When h! — image height from principle axis.

hl— Object height from principle axis

If magnification m > | Image is magnified
m= | Image 1s of same size
m<| Image 1s diminished.

Few tips to remember sign convention for Spherical mirror
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f u \%
-ve(real)
CONCAVE -ve(real) -ve(real)
+ve(virtual)
CONVEX +ve +ve +ve

h - is always +ve

h” - is +ve for virtual , —ve for Real.
Refraction of Light

Refraction of Light : Happens in Transparent medium when a light travels from one
medium to another, refraction takes place.
A ray of light bends as it moves from one medium to another Refraction is due to change in

the speed of light as it enters from one transparent medium to another.

Speed of light decreases as the beam of light travel from rarer medium to the denser medium.

normal norm:al

nser m um
tnciden Denser mediu

Ray

..

Rarer medium

Denser medium YO\ Rarer medium
\
\
\

Refracted Ray \

When ray travel from Rarer to Denser it bends | When ray travel from denser
towards normal after refraction to rarer medium 1t bends
away from normal

Some Commonly observed phenomenon due to Refraction

® Your eyes.

e Rainbows.

e Lightbendingin aglass of water.
® (Glasses.

¢ (Camera lenses.

® Object dislocation in water.

e Binoculars..
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Refraction through a Rectangular Glass Slab

A N
Incident ray =—> Ny Air (Rarer Medium)

K 1
()'

\ Gilass
\ (Denser
\ Medium)

Refracted
y

N M

”crc Elght ra'\, Changc.\' l‘o Air (Rarer Medium)

direction at O and O, the
point at the interface of

(Emergent Ray)—>
transparent medium,

B d - lateral displacement

When a incident ray of light AO passes from a rarer medium (air) to adenser medium (glass)
at point. O on interface KL, it will bends towards the normal. At ptO1, on interface NM the
light ray entered from denser medium(glass) to rarer medium (air) here the light ray will
bend away from normal OO1 is a refracted ray O 1B is an emergent ray. If the incident ray is
extended to C, we will observe that emergent ray O1B I parallel to incident ray. The ray will

slightly displaced laterally after refraction.

Note : When a ray of light is incident normally to the interface of two media it will go

straight, without any deviation.
Laws of Refraction of Light

The incident ray, the refracted ray and the normal to the interface of two transparent media

at the point of incidence, all lie in the same plane.

e Theratio of sine of angle of incidence to the sine of angle of refraction is a constant

i.e.
Sin i
Sin r

= constant (r)
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For given colour and pair of media, this law is also known as Snell’s Law

Constant n is the refractive index for a given pair of medium. It is the refractive index of the

second medium with repect to first medium.

Sini N Where 2 1s for second
Siny n, W medium and | 1s for first
— medium

no  \ Snell’s Law:

1y sin fly = no sin s

.J"l.

! \
1 ' hi

Refractive Index

The refractive index of glass with respect to air is given by ratio of speed of light in air to the

speed of light in glass.

speed of light of air ¢

Nga = speed oflight in glass v

c— Speed of lightin vacuum = 3 x 10° m/ s speed of light in air is marginally less,

compared to that in vacuum.

Refractive index of air with respect to glass is given by

v
C

a — air _ Speed of light in glass
g — gla,ss 97 Speed of light in air

Refractive index of water (1) = 1.33
Refractive index of water (ng) = 1.52

Spherical Lens
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A transparent material bound by two surfaces, of which one or both surfaces are spherical,

forms a lens.

Convex lens Concave lens
1. Bulging outwards 1. Bulging inwards.

2. Converging lens. 2. Diverging lens.

il

Concave Lens

A lens bounded by two spherical surfaces, curved inwards is known asdouble concave lens

(or simply concave lens)

It is also known as diverging lens because it diverges the light.

Few Basic Terms Related to Spherical Lens

1
|

«—R l 2

Principal r - T3 g - Convex
Axis C F 8 E C Lens

| : -

2 | , or (2F,)

ey Optical .
centre (O)

Concave

o E (: X Lens
y : s
- —

A
~
S
N
3
’ —
r

Q

g
-
—

Principal s
Axis C

Y
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1. Centre of curvature : A lens, either a convex lens or a concave lens is combination of two
spherical surfaces. Each of these surfaces forma part of sphere. The centre of these two
spheres are called centre of curvature represented by C1 and C2.

2. Principal axis :Imaginary straight line passing through the two centres of curvature

3. Optical Centre : The central point of lens is its optical centre (O). A ray of light, when
passes through 'O’ it remains undeviated i.e. it goes straight.

4. Aperture : The effective diameter of the circular outline of a spherical lens.

5. Focus oflens : Beam of light parallel to principal axis, after refraction from

1. Convex lens, converge to the point on principal axis, denoted by F, known as Principal

focus

Y
e |

Principal Axis

h 4

9

v

focus.

Principal
AXis

The distance OF2 and OF1 is called as focal length
Tips for Drawaomg Ray Diagram

1. After refraction, a ray parallel to principal axis will pass through F.

2. Aray passes through F, after refraction will emerge parallel to principal axis
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Image formation by a convex lens for various position of object

l. Object Position of Image  Nature
At infinity At focus Real &
> F, inverted
. Size of Image
2F, T Highly
> diminished
(point size)
2.  Object
chc:nd 2F, Position of Image  Nature

Between F, & 2F, Real &
; inverted
Small
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Object
At 2F,

Position of Image  Nature
At 2F, Real &

5 Object

At focus F

Si £ Im inverted

Same size of
object

Position of Image

Beyond 2F,

Size of Image

B

Enlarged

Position of Image  Nature

6. (Special Case) .
Object KN
Between F and N
optical centre '(f

at infinity Real &

I inverted

Highly Enlarged

Sizeof Image  Nature
Enlarged Virtual &

Erect

Position of Image
On the same

side of the
object

—
L
.ﬂdb
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Image Formation by Concave Lens

l. Object Position of Image  Nature
At infinity AtF, Virtual &
N Size of Image Erect
< ¥ Highly Diminished
bl
2F, FN\_ LO F. 2F,
2. Object h Position of Image Nature
Between infinity Between F & O Virtual

and optical centre & Erect

(at any point)

Size of Image
Very small

Sign Convention for Refraction by Spherical Lens

Similar to that of spherical mirror, only the difference is that all themeasurement are made

from optical centre 'O’

- y-axis

x > ,
— X-2X1s - X-axis

— y-axis

Lens formula
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'0' = optical centre

£ v f « distance between F and '0'
u« distance of object from ')’

R v« distance of image from '/
) R distance between centre
of curvature & '0'

Magnification

It is defined as the ratio of the height of image to the height of object.
__ height of image B! 1 hy—image height from principal axis
" height of object ~ h ( )

h—object height from principal axiz

It is also related to ‘u” & ‘v’

m=1t - ()

From equation (1) & (2)
If magnification

m > 1,then image is magnified
m = 1 ,image is of same size

m < 1, image is diminished

Few Tips to Remember Sign Convention for Spherical Lens

f u \%
CONCAVE -ve -ve -ve(virtual image always)
+ve(real)
CONVEX +ve -ve
-ve(virtual)

h is always +ve

h” —ve for Real and +ve for Virtual &Errect.
Power of Lens

The degree of convergence or divergence of light ray achieved by a lensis known as power of
a lens.

It is defined as the reciprocal of its focal length Represented by P.
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If Fis given in meter, then

p=1
f
If Fis given in cm , then
100
P=—
f

SI unit of power of a lens is “diopter” denoted by ‘D’

[ diopter or ID — It is the power of lens whose focal length is [ m

I[)-—l'

Im

OR |1D=s |m’

[\

f fis =ve

Power of convave lens or diverging lens is always negative

IS =ve

If any optical instrument has many lens, then net power will be

P=P + P, + P

What you have learnt

e Light seems to travel in straight lines.

e Mirrors and lenses form images of objects. Images can be either real or virtual,
depending on the position of the object.

e The reflecting surfaces, of all types, obey the laws of reflection. The refracting
surfaces obey the laws of refraction.

e New Cartesian Sign Conventions are followed for spherical mirrors and lenses.

1 1

e Mirror formula, 14+ 1

= " 7 gives the relationship between the object-distance

(u), image-distance (v), and focal length (f) of a spherical mirror.

e The focal length of a spherical mirror is equal to halfits radius of curvature.
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e The magnification produced by a spherical mirror is the ratio of the height of the
image to the height of the object.

e Alightray travelling obliquely from a denser medium to a rarer medium bends away
from the normal. A light ray bends towards the normal when it travels obliquely from
ararer to a denser medium.

e Light travels in vacuum with an enormous speed of 3x108 m s-1. The speed of light is
different in different media.

® The refractive index of a transparent medium is the ratio of the speed of light in
vacuum to that in the medium.

® In case of a rectangular glass slab, the refraction takes place at both air-glass interface
and glass-air interface. The emergent ray is parallel to the direction of incident ray.

1

e Lens formula, % - T = %gives the relationship between the object-distance (u),

image-distance (v), and the focal length (f) of a spherical lens.
® Power of a lens is the reciprocal of its focal length. The SI unit of power of a lens is

dioptre.
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Trigonometric Ratio full solve- prepared by surendra

Question 1.
Solution:

Given:
V3

sing = 1=
2

Let us draw a & ABC in which £B = 90° and £BAC =9

Then, sing = Bt ﬁ
AT 2

Let BC =43k
and AC = 2k,
where k is positive

By pythagoras theorem, we have
AC? = AB? + BCZ
= AB? = AC* -BC?

- far-(a]

(4K -3k?)
= 4B = k? =k
g Siﬁez%:ﬁzﬁ’
ac 2k Z
a8k 1
CO0S8= — = — ==
Ao 2k 2
sing (3 2
tane = =| 2= xS | =43
COsa [2 XIJ J_
r:mser:@—L—i
sing 3’
Secd = L =_=72 and
cosa ]
1 i
te = =
=0 tang 3
Question 2.

Solution:



il S
Given: CDSB—E

Let AB =7k and AC =25,
where k is positive

Let us draw a & ABC inwhich £B = 90° and £BAC = ©

b
///
25K/
/// 24K
//
S
//(\'| 6
A i B

By Pythagoras theorem, we have
AC? = AB? + BC?
= BC? = AC% - AB*

=3

BC2 =[{25k}2—[?k} |

=(625k? - 49k

=576k
= BC = 576k?* = 24k
BC _ 24k _24
AT 2Bk 25°
sing {24 25% 24
i e e
1 25

cosech=— ===
sing 24

1 25

. Lo
L sinG= Cos8 = —|[given
ES[Q ;

Question 3.
Solution:



/ 15K

d
4
..-""f\'ll 0
A B
8K
. BC 15
Given: tan A — o= - =2
I'VEn dan B 8

Let BC=15 and AB = 8, where k is positive,
Let us draw a AABC in which #B =90° and #“BAC =6
By Pythagoras theorem, we have
AC2 = AB2 = BC? = (8k)? + (15k)? = 64k2 + 225k2 = 289k>
= AC=17k
Thus, we have

BC 15 15

SIn8=Cc 1Ak 17




Question 4.
Solution:
Given :cotb=

Let AB =2k
and BC =1k, wherek is positive

AB _ 2k
BC &

Letus draw a AABC in which ZB = 90° and ZBAC =6

\BK 1K

2K

By Pythagoras theorem, we have
;. 3 > SRR SO S AP
(AC)” =(ABJ" +(BC) =[(2k) +(1k) J

=2 + k2| = 5k2

1
cosect = T b

1
Sech=——_
s6

I
~|E

Question 5.
Solution:



Given: oosece=-‘°-‘£=@-
BC 1

Let AC =410k

and BC=1k

where k is positive

Let us draw a £ ABC in which £B = 90° and £BAC = 8

1K

A B
3K

By pythagoras theorem,we have
2 2 2 & S 2 2
(AC)” =(AB) +(BC) = (AB) =(AC) —(BC)

= [(JI_OK}Z -k )2} =(10k? - 1k?)

= (ABf =92

— AB = Jok?Z =3k

_'_Sine =..B_£:.=_.1_

AC  Ji0

AC  Jiok 10
cosedd =J1_0{given)

1__JT0

cos g 3

=sin6___/ 1 xﬁ_d\
cos8 \,Jﬁ 3
1

to=——=3
e tané

sect =

tané

wl =

4

Question 6.
Solution:



al_bl

A 2ab B

Consider AABC where #B =907, 24 =8
Perpendicular  BC & -b®
Hypotenuse TAC T #+b?
Let BC= a*-b® and AC = a° +b”
Then, by Pythagoras theorem,
AC? = ABT 4+ BC?
= AB? = AC-BC* = (a+b* V¥ - (& -b* ¥ = a*+ b*+ Zab® - a* - b* + 2ab” = 45b°
= AB = 2ab

Then, sing =

Moy,
coef o Baze _AB 2ah
" Hypotenuse AC a2+ b?
. 2 2
R Perpendicular _BC _a& - b
Basze LB 2ab
2ah
Cot B = =
tang & -b?
COSecH = 1 _ & + b’
sing  a° - h?
1 a + b®
Secd = =
Cos B 2ah
Question 7.

Solution:



17 15
A 8 B
15coth=2=coth = 8
15
Consider AABC, where £B = 9CP
Base AR B

Then, oot & = , =— = —
Perpendicular  BC 15

Let 4B =8 and BC = 15

Then, by Pythagoras theorem,

ACH = AB® + BC® = 8% 4 157 = 64+ 225 =289
= AC=17

Mo,

Perpendicular BC 15
Hypotenuse T AC 17

Hypotenuse _ AL _ 17
Base AB B

sinA =

sech =

Question 8.
Solution:



41 9

I_
A 40 B

Consider AABC, where #B = QCr
Perpendicular  BC 9
Hypotenuse  AC 41

LetBC=9and AC= 41

Then, by Pythagoras theorem,

AC? = AB% 4+ BCP

= ABZ = ACT-BC?=412-9% = 1681- 81 = 1600
= AB =40

Mo,

Then, sin & =

Perpendicular BC 9
tant = = =
an Base 2B~ 40

Question 9.
Solution:



Given:

cosB:D.6=E=§
10 5
Let us draw a triangle ABC in which £B = 90°and £A = ©
G
//
/s
.-f/
//
o aK
rd
/\ 8
A ” B
_AB _3
Then, cose-E—g
let AB=3k
and AC =5k,

whereKk is positive
By Pythagoras theorem, we have

(AC)® =(ABJ +(BC)
= (BC)” - (ACT ~(AB"

i [{5k)2 -(3{)2] - 16k2
:(BC)Z =16k?
= BC=4k

fLo @ 4\_
\5x§—3x-§d‘ =0

Hence,(5sin6-3tan6)=0

= {Ssine—3tan6)=

Question 10.
Solution:



Given: cosecd=

o B
= R

let BC =1k and AC=2k
where k is positive

Let us draw a & ABC inwhich £B=90%and £A = ©

2K
1K

A 3K B

By Pythagoras theorem,we have
ac2 = (asf +(BCf

= (a8)* = (ac)’ - (Bcf’

g [‘iz"}z = ‘ilk)z} - (2 -1k?) = 2

= (AB) =Bk
sme=%.g.=%kz=%
cose=%=‘_§l<5=§
cot9=%?§—ee=\§x%=ﬁ

sing % -
:[cot9+1+cose}- J§+ITBT..

4 “I=’2J§+3+1‘
L 2+43) | 2+-8
. 2J§+4"|=21’J§+2‘|=2
\2+33 y \2+:§j
sing | _
T+00s6|

4

Hence, [cot6+ 2

Question 11.
Solution:



BC 1
AB 7
LetBC =1k and AB =7k
where k is positive

let us draw a & ABC inwhich £B=90°and £A =8

Given: tang=

2./2k
¥ 1K

A 7k B

By pythagoras theorem,we have

2 _(ap2 2"

AC? =(ABZ +BC?|
\

J

= AC? = [(ﬁk )2 + {1k)2}

= 7k2 + 1k? = 8k?
= AC =22k
_AC _ 242k
cosece--Bf-T-z‘ﬁ
AC 2.2k 2.2
S e a1
2
: 2 /zﬁ\
;/cosecze—secze] ‘2“5) 73 ]
=3 = St
2 ) ’ N\
cosec?8+sec? @ / 2
[\ ./l ‘25) + 2:2 J
? ) \7;
4 8 (48\
N 7,_'7,.’_43_3
_ﬁ_h_a_z
8+7) ()
. 4 . P
(oosecze—secze\_B

Hence ==
| cosec?0 +sec?e) 4




Question 12.

Solution:
Given:
20 20k
tanB=_— = —
21 21k

Let us draw a triangle ABC in which 2B = 90° and £ZA =8

9

20" 20k

By Pythagoras thecrem, we have
AC® = AB® +BC?
- (21) + (20k)°
= 441k? + 400k?

= 841k
AC = 20k
SiHB—E—%—E mse—ﬁ_z_lk_a
CAC 2% 297 CAC 2% 29
200 21 29-20+21
L pg _ l-sine+case = g
"'_1+Sir‘|6+cose_1+%+E_29+ED+21
29 29 29
=E=§=R.H.S
e
Question 13.

Solution:



SECB=E;‘?CDSB=ﬂ-

Consider ARBC, where #B = 90° and £A =8
Base AR 4

Hypotenuse T AC S

Let AB =4 and AC =5

Then, by Pythagoras theorem,

AC? = AB® 4 BC?

=BCf =AC -AB* =5 -4 =25-16=9

=BC=3

Mo,

Then, cos 8=

Perpendicular _BC_3
Hypotenuse AT 5

tane - Perpendicular BC 3
- Basze AR 4

Cot B = 1 =i1
tang 3

_(sin&-2cos g)
~ (tan&- cot &)
3 S

G

sin 8=

L LHE.

3_4
4 3

]

-~
L
£

Question 14.
Solution:



> 4
0
A 3 B
3

t8=—
lon) 7
Consider ARBC, where £B = 90° and £A =18
Then, cot 8= Base _8B_3

Perpendicular  BC 4
Let AB =3 and BC =4

Then, by Pythagoras theorem,

ACT = AR +BC* =3+ 4 =94+ 16=25
= AC="5

Mo,

Base 2B 3

Hypotenuse AC 5
CosecH= : ==
Perpendicular B 4

sec B- Cosec g
seC B+ Ccosec o

L LHE =

Question 15.
Solution:



A J7 B

sin e=§:>cosece=g

Consider AABC, where £B =90° and £ZA=18
Perpendicular BC 3
Hypotenuse ThacT 4

Let BC=3 and AC =4

Then, by Pythagoras thecrem,

AR =AC? -BCT=42-32-16-9=7

=S AB =7

oy,

Then,sin 8=

cot 8= _ Base 4B _ £
Perpendicular  BC 3

Hypctenuse  AC 4

sech= 7 TPE oL T o
Base AB W7
e z
CLHS - oosecQs cot® 8
sec*B6-1

Question 16.
Solution:



A =l == B

. a
sin 8= -
b

Consider AMBC, where #B =9 and £A =9

Hypotenuse  AC b
LetBC=aand AC=b
Then, by Pythagoras theorem,
ABZ - ACZ-BCE-b2- &

= AB = «\,'Ez— a°

oy,

Hypotenuse  AC b

o e e =
=ec Base AB 2_ 52
tam 6 Perpendicular _BC _ a
Base AB z_ g2

L LHS =(sec e+ tan &)

_ b &

B wsz—az + N,rbz_az

_ b+a

T orz =2

_ b+a

b+aib-a)




Question 17.
Solution:

3 , g
8= 2 = e 2
cos 8= £ = 00 S
- sin?Be 1-coste 1o 2 2229 _16
25 25 25

= =in B=iL
5
4
= tan e_iee=3_5=§
COS é
3
=cotf= — ==
e tang 4
Thus,
L.H.S.=[Sm 8- oot &)
Ztan &

Ex%

Question 18.
Solution:



es]

s . _BC _
Given: tane—A—B—

LetBC =4k and AB =3k
where k is positive

Let us draw a & ABC in which £ B = 90° and £BAC = ©

w|

Sk
4K

A B
3K

By Pythagoras theorem,we get
(acf = (a8} +(BCY
= (acf = [( 3k + (ak ﬂ

=(Ac) =[9k2 +16k?| = 25k2
) ’ . 4

~AC =+25k2 =5k
- 4 4
snn9-§—§

3k _3
cose—§—§

: (4 3) 7
:{sm9+cose)—|\§+gj-§
Hence,(sin9+oose)=%

Question 19.
Solution:



Given:
ak

a
b bk -E€
AR

tano =

Let us draw a triangle ABC in which £B = 90° and ZA =8

7
Ve —b:/k;’/ ak
/0
A bk B

By Pythagoras theorem, we have

ACZ = AR +BCE = b2 4 a7k

AC = +Ja® + b2 k

Sir‘|6=§= ak = g
AT Ja s b2k &P + b2
LB bk b
COsB=""— = =
AC J2 i b2k a2 4 b2
LHS, - asinf-bcosa
T asing+bcose
o8 . _ b & - b?
_ ya?ab? fap? Ja?ap? P -bP
E.L+b,L ﬁ £ + b2
ZiF JF? Rt
=RHES
Question 20.

Solution:



A 3 B
4
Stan 8= 4 = tan e=§
Consider AABC, where £B = 90° and £A =8
Perpendicular  BC

Then, tan 8= _Bc_4
Basze B3

Let BC =4 and AB =73
Then, by Pythagoras theorem,
AC? 2 AB? +BC® =37+ 42 =94 16 =25

= AC=5
Mo,
. Perpendicular  BC 4
sing = =——=_
Hypotenuse Z 5
COSH = ﬂ = @ = §
Hypotenuse AT o
L LHS. - (doos - s.inejl
(Zcos8+sing)
3 4
-
3 4
2x5+§
g
_ 5
10
5
_&8.1
5 2
4
"5
=R.HZ
Question 21.

Solution:



Given:

cotB=2 - cotB=

Let us draw a triangle ABC in which £B = 90" and £A =8

A 2k B
By Pythagoras theorem, we have
AC? = ABz-rBCZ
={2k) +{3k)
_4k2 £ 9K2 132

4sin6-3cos6
o 25In0+6COSG

2
4x——3
J13 J13

= I\J
X

f:iw
|

+

(o))

X

|

Question 22.
Solution:



A 4 B

Scot 8= 4 = cot B=%:~»tar‘| 6=§1

Consider ALBC, where #B=90F and 24 =19
Base AB 4

Perpendicular "BC 3

Let AB =4 and BC = 3

Then, by Pythagoras theorem,

A2 2 ABE BCf - 47435 2164+ 9=25

Then, cot 8=

=AC=5

Mo,

sing - Perpendicular _ BC _ 3
Hypotenuse AT 5

conE - Base _AB 4

Hypotenuse T AC 5
2
o _t-tete) 04 1-Ys Ye s

" (1+tar?B) 1+(%)2_ 1+%6_ 2_'%6_ 25

2 2
| a2 (3¢ 16 9 g
RHS =cos?a-sinfa= |2 -|2]| = =2-Z ==
cos Bl {5} {5} 55 5555

(1-tan” 8)

(et 26)=[c0526—5in26)
+ tan

Hence,

Question 23.
Solution:



Let us draw a triangle ABC in which £B = 90" and £A =8

17
15k

A gk B
By Pythagoras theorem, we have
AC? = AB? +BC?
or BC? = AC? - AB?
2 = (17k)? - (k)
= 289K? - 64k? = 2252

BC =15

AC 1%k 15
L 8iNB=—x=="—"— ==

BC 17k 17
oo BB BB L s 1o

ACC Tk 17T T8

3-4x (%1 _3_4x225

LH.S.=3-4Sin26= 789
400s°6-3 ay(8 V¢ L3 4x 64 5
x|ﬁ| 289
3x289-4x225
- 289 _867-900 _-33 _ 33
4x64-3x289 256-867 -611 611
289
o
5 3_|§| 2225  IXBA=225
RHS.-2-tn’6 _  \8) _ ""8a _— 64
1-3@n2e fic2 12,225 64-3x225
gl kg 54

_192-225_ -33 _ 33
64-675 -611 611
Hence, LHS. =R HS

Question 24.
Solution:



In AARBCZ, #B = 90°

AD =10 cm

BD =BC+CD=4+4=58cm

By Pythagoras theorem, we have

AB® = AD? -BD® = 10 -8% = 100- 64 = 36
= AB =6 cm

Now, in ARBC, £B = 90e,

Bv Pythagoras theorem, we have
ACT= AB* +BCP = 6"+ 4° =36+ 16=52
= AC = 24/13 cm

Perpendicular  BC 4 2 2013

il sing= - — = = -
) Hypotenuse  AC 2013 13 13
(li)mse=ﬂ=ﬂ= & __ 3 =3“~"rﬁ

Hypotenuse AC 2013 13 13
Question 25.

Solution:



Given: £ ABC in which £B =90° AB = 24 cm and BC = 7cm

A

24 cm 25 cm

C
B 7 em

By applying Pythagoras theorem
(AC)° = (AB)® + (BCF

= (ACF -[(24f + (7 |er?
(4C)F = (576 + 49) cm®
(AC) - 625cm?

= Al =25cm

(i)For T-ratio of £A, we have
Base AE= 24cm
Perpendicular BC = 7cm

Hypotenuse AC = 25cm
Cmﬁ=ﬁ=%,5iﬂ:&.=§=l
AL 25 AL 25

(i)For T-ratio of £C , we have
Base BC = 7 cm
Perpendicular AB= 24cm
Hypotenuse AC = 25cm

_hB =24 =BC= 7
T it T T
Question 26.

Solution:



29

0 ]
B 21 C

In 8ABC, 2C =90F
AB = 29 units and BC = 21 units
Bw Pythagoras thecrem, we have
ACE = AB® -BC® = 297 - 217 = 841- 441 = 400
= AC = 20 units
Perpendicular _ AC 20
Hypotenuse  AB 29
Base BC 21
Hypotenuse T BB 29
2 LHS = cos®e-sin® e

_[21}2_[20]2

=) S
441 400

T 841 841
41

" 841
- RHS.

Losing =

COSH =

Question 27.
Solution:



S5cm

-
A 12em B

In AABC, £B = 90°

AB =12 cmand BC=5cm

By Pythagoras theorem, we have

ACT = AB? 4+ BC? = 1274+ 5% = 144+ 25 = 169
= AC= 13 cm

. Base AB 12
(it oos Ale ———— =~ — - =
Hypotenusze AZ 13
y Hypotenuse AT 13
A = e
(if) cosec Perpendicular  BC 5
Base BC 5
c = ——— i — I —
(iii)cos Hypotenuse  AC 13
(iv)cosecZ= Hypoterjuse _Ac_13
Perpendicular  AB 12
Question 28.
Solution:

sin Dz=l=>8ir‘|2|1=l
2

soosfo=1-sinfo=1-

3

= Coso= —
2

Bl
Pl L)

. LHS. = 3cos o - doos™o

=3x "‘5 4[ﬁ]3

2 2

3\5—4x¥

>
22 33
2

2

I
M o

HE.



Question 29.

Solution:
C
2
1
-
A J3 B
i
tan & = —
NE

Consider ARBC, where 2B = 90F

Perpendicular BC 1
Then, tan & = == - —
= e Base AB L3

Let BC=1and AB =43
Then, by Pythagoras theorem,

2
ACE=;&52+BC2=(«E) +12=341=4

= AC=2
Mo,

. Perpendicular BC 1 Base LB A3
Sin A= Hypotenuse TAC 2 and cos A - Hypotenuse TAC 2
sin C o Perpendicular  AB E and cosC - Base _ AB _ 1

Hypotenuse CTAC 2 Hypotenuse ADZ 2
(i) LHS =sin Acos Ct+cos Asin C
1 V3 3
=§ 2t 22
1 3
"4'1
4
4
=1
= RHS
(iLHS =0os Acos C-sin Asin
N3 1.1 43
" 27373°2
348
4 4

I
el
L

&



Question 30.

Solution:
Consider two right triangles XAY and WBZ such that sin A = sin B
W
X
Y A Fi B
We have,

sind = H and sin B = ﬁ
W WE

Since sin A=snbB

A _ W2
xA o WEB
X XA .
ﬁ—ﬁ—k(ﬁ?j (i)

= )Y = kx WZ and XA = k x WB i)

Uszing Pythagoras theorem in triangles XAY and WBZ, we have
XAZ = WYP 4 AYE and  WB® = WZ?4BZ?

=AY = fXPZ-XY2  and BZ = yWBZI - wZ2

Ay xafoxy? (KEWBZ-KIWZZ  kawe? - wZz?

BZ  JwB? - wZ? JWBE - wz2 JWB2 - wze
:>§ =k 00D
From (i), (i) and (i), we get
XY KA AY
WZ WB BZ
= AXYL ~ AWSE

= A =2B

Question 31.
Solution:
Consider two right triangles XAY and WBZ such that tan A =tan B



X
Y A Fi B
We have,
K W7
tanﬁ_m and tan B‘ﬁ
Since tan A =tan B
XY WZ
AY  BZ
0 AY .
@=§=k(55‘f:‘ i)
= XY =kxWZ and AY =k xBZ  ...(i)
Using Pythagoras theorem in triangles XAY and WBZ, we have
WAE = XY+ AYE and WB? = WZ% +BZ°

= XA =k2WZ2 1+ k?BZ? and WB? = WZ?+BZ?
= XA% = k*(WZ2 +BZ?) and WB? = WZ% +BZ?
XA2 KE(WZ2 +BZR)

= =k*
WBZ ~  (WZZ4+BZ72)
i%=k i)
From (i), (i) and (iii), we get
XY _AY_ XA
Wz BZ  WB
= ALY E ~ ABZWY
= S8 =B
Question 32.

Solution:



2
1
—
A 1 B
tan A =1
Consider AABC, where »#B = 90°
Then, tan 4 = Perpendicular _Bc_1
Baze B 1

Let BC=1and AB=1
Then, by Pythagoras theorem,
AC2=AB2 4BC2 =12 412 =141=2

= AC = 2
Mo,
sin £ = Perpendicular _BC_ 1
Hypotenuse  AC =
Base 2B 1
cosfA = 7T = =

Hypotenuse  AC E
L LHS =2sinAcos A

oy b1
22
_2
2
=1
= RHE.
Question 33.

Solution:



In APQR, £Q = 9P, 2P = & and 2R = ¢°
By Pythagoras theorem, we have
PO =PRI-QRZ = (x+2F - x* = %+ i+ 4-x = dx+ 1)

=PQ=2x+1

MNow, oot ¢=%=%m and tan e=%=2«f>%

() (e T)eot 4= (K T)x o2z =3

(1) (42 tan &= (20 D)tan 8= x (B T)x 52—
(iii) cos B = % = E:T

Question 34.
Solution:

¥=cosecA+oos A andy = ocosec A-cos A
Thus, we have

¥+ v =(Ccosech +cos Al+(oosec A—cos A)l=2cosech
w—y=(cosech +o0s Al-(cosecA-oos A)= 2005 A

= z ¥ — z
L.H.S.=[ J +[ "*"J 1
Wy 2
_ < 2+ 2Cos A 2_1
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Question 35.

Solution:

¥=cot A+cos Aandy=o00t A-cos A

Thus, we have

w4y =(oot Avoos A)+(oot A-cos A= 2o0th
w—y =(cot A+cos A)-(cot A-cos A)=2cosh
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