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My English

Co-ordinating conjunctions with examples of

the compound sentences they form.

1. Or
2. Either.... or

3. Neither....nor
4. But
5. Yet
6. Still

7. For
8. So

: Youmay go home or read in the library.

: You can either stay in a hostel or stay
with your relative.

: The old woman could neither see nor
hear.

: I called him twice but he didn’t turn up.

: Ramlal is very rich yet he is not contented.

: The best doctors are attending him, still
he is not out of danger.

: I go to the library, for I love to read.

: We did not get the tickets so we dropped
the idea of going for a movie.

9. Not only...but also : The enemy not only captured the

10.Therefore

11.And

city but also destroyed the buildings.

: Rakesh was absent in the class for several
days therefore his name was removed
from the register.

: The old man picked his stick and went
for a walk.
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MODAL AUXILIARY

Sr.

Modal

Sentence with Modal

No. | Aux. G Auxiliary
1. ([Will |e Future Tense My father will come tomor-
row.
e Intention/ promise I will come as soon as I get
well.
e Determination We will fight to the end.
e Prediction If you step on a snake, it will
bite you.
2. |Shall |e Future Tense with I shall return your book
I/we subject. tomorrow.
e A command or threatje We shall celebrate your
birthday.
e An offer/ suggestion|e He shall report for duty
with I/we subjects tomorrow.
in question Rohit shall complete the task
today, then he may leave.
Shall I make you a cup of
coffee?
3. |Can |e Ability John can speak four languages.
e Permission You can go home now.
e Possibility Accidents can happen any-
where.
4. |[May |e Permission You may collect your copies

e Possibility

from the teacher.
May I borrow your dictionary?
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It may rain heavily this

evening.
e Wish e May he live long!
5. |Would |e A habitual activity |¢ Every morning my father
in the past would go for a walk.
e A suggestion/ ¢ Would you care for a glass of
enquiry/ polite juice?
request e [ would you rather starve
than beg.
e A wish/ preference |® I would like to join the de-
when used with fence services.
“rather”
e A wish when used |e He said he would look into
with like the matter.
6. [Should|e Past tense of shall |e I said that we should report
in Indirect speech. the matter to the police.
e Obligation e The children should not tell
lies.
e Advise ¢ You should exercise regularly.
e Logical inference e They should be home by
probability now.
e Expressing a e It's 9' O clock Raju should
probable condition. | be at home.
7. [Might |e Past tense of ‘may’ |e He told that the board might
in indirect speech. declare the result tomorrow.
e Remote possibility [¢ Rahul might pass in all the
subjects.
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e Permission in
question (implies
more politeness than
may)

Might [ make a suggestion?

8.| Could |e Past tense of ‘can’ |e He said he could finish the
in indirect speech. book in a day.

e Ability in the past. |[¢ My grandma could read with-
out glasses until three months
ago.

e Polite request e Could you wait for a minute?

e Possibility under a |e If I had cleaned the house, I

certain condition. could have gone to the mobies.
9.| Must |e Obligation, compul- e He must clean his room.
sion, or a necessity.

e Logical necessity or|e If this is a litmus paper, it

expectation must turn blue.

[Negatives for ‘must’, ‘need’]

e You needn’t bring your
photograph.
e You don’t have to stay.
(absence of obligation)
e Youmustnotwalk on the grass
(not permitted)
10, Ought |e To express duty e You ought to obey orders.

You ought to respect the
elders.

You ought not to have ordered
so much food.
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Narration

e Direct and Indirect speech - English Language has two
ways to narrate the spoken words of a person. These two
ways are as follows: (1) Direct speech (2) Indirect speech

[Diﬂ’erence Between Direct and Indirect speech]

e Direct speech - In direct speech, the actual words (with no
change) of speaker are quoted. The exact words (or actual
words) of the speaker are enclosed in Inverted Commas or
Quotation marks. There is always a comma or a colon after
“said” that introduces the spoken words.

e Indirect speech - In indirect speech, the actual words of the
speaker are changed. The reason for change in actual words
is that the actual words have been spoken by the speaker in
past, hence narrating it in the present will require change in
tense of the actual words. The pronouns of the sentence are
also changed accordingly. The words of speaker are not
enclosed in inverted commas or quotation marks. The word
“that” will be used before the spoken-words of the speaker.
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[Basic Rules for Indirect speech]
Rule No 1 : Words of the speaker (Reported speech) are
not enclosed in inverted commas.
Rule No 2 : Usage of word “that”.
The conjunction “that” is always used between report-

ing verb and reported speech in indirect speech.

Rule No 3 : Change in tense of the reported speech.

A change is made in tense of reported speech for chang-
ing a direct speech into indirect speech. If the reporting
verb of direct speech is either present tense or future tense.
No change will be made in the reported speech for making
indirect speech.

Rule No 4 : Change in pronoun

The pronoun of reported speech sometimes change ac-
cording to the pronoun or object of the reported verb. The
possessive pronouns may also change according to sub-
ject or object of the first sentence.

Rule No 5 : Change in time

If there is time mentioned in the sentence of Direct speech,
the time will be changed in indirect speech. There are cer-
tain rules for changing the time i.e. now into then, tomor-
row into the next day, today into that day, yesterday into
the previous day.
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Direct Speech Indirect Speech

(M
(@)
(€)
4)
©)
(6)
@)
®)

)
(10)

(11

(12)

Present simple tense (1) Pastsimple tense
Present progressive tense [(2) Past progressive tense
Present perfect tense (3) Past perfect tense
Present perfect progres-|(4) Past perfect tense
sive tense

Past simple tense (5) Past perfect tense

Past progressive tense |(6) Perfect continuous tense
Past perfect tense (7) Unchanged

Past perfect progressive|(8) Unchanged

tense
Future simple tense (will)[(9) Would

Future progressive tense|(10) Would be
(will be)
Future perfect tense (will|(11) Would have
have)
Future perfect progressive|(12) Would have been
tense (will have been)

[Indirect speech for interrogative sentences.j

Rules

(M
(@)

Comma and inverted commas will be removed.

The conjunction “that” will not be used in indirect
speech. The conjunction “that” is used in indirect
speech of all assertive sentences.
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(3) In indirect speech, the question sentence will be
expressed in assertive form instead of interrogative form.

(4) Question mark (?) will not be used in indirect speech of
interrogative sentence.

(5) The verb such as ‘say’ or ‘tell’ in direct speech is
replaced with verb such ‘ask’ or ‘inquire’ in indirect

speech.

[ Examples

of Direct and Indirect speech]

Direct Speech1:
Indirect Speech :
Direct Speech 2 :
Indirect Speech :
Direct Speech 3 :
Indirect Speech :
Direct Speech 4 :

Indirect Speech

Direct Speech5:

Ram said, “I am ill”.

Ram told that he was ill.

Radha said to Neeta, “I am completing my
homework”.

Radha told Neeta that she was completing
her homework.

Ajay said to Sanjay, “You have done a
good job”.

Ajay told Sanjay that he had done a good
job.

Abhay told his mother, “He has been work-
ing since morning”.

: Abhay told his mother that he had been

working since morning.
The teacher asked us, “Have you com-
pleted your homework?”
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Indirect Speech : The teacher asked us if we had completed
our homework.

Direct Speech 6 : The villager asked me, “Do you know this
address?”

Indirect Speech : The villager asked me if I knew that
address.

Direct Speech 7 : He asked us, “Where do you play?”

Indirect Speech : He asked us where we played.

Voice

¢ Forming the passive voice

Active Ram bakes cake
(Subject) Verb (Object)
Passive A cake is baked by Ram
(Subject) (Verb) (by object)
Tenses Active Passive
Present simple | Ram bakes a cake. | A cake is baked
by Ram.
Present Ram is baking A cake is being
progressive a cake. baked by Ram.
Present perfectf Ram has baked A cake has been
a cake. baked by Ram.
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Past simple Ram baked a cake. | A cake was baked
by Ram.
Past Ram was baking A cake had been
progressive a cake. baked by Ram.
Past perfect Ram had baked A cake had been
a cake. baked by Ram.
Future simple | Ram will bake A cake will be
(will) a cake. baked by Ram.
Future perfect | Ram will have been| A cake will have
baked a cake. been baked by Ram.
Future simple | Ram is going to A cake is going to
(be going to) bake a cake. be baked by Ram.
Passive voice Ram should bake | A cake should be
with modals a cake. baked by Ram.
Modal perfect | Ram might have A cake might have
baked a cake. been baked by Ram.
The Tenses

e The tense of the verb shows if something is happening
in the present past or future. It show the time of action.

Present

[

Past

|
Future
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Tenses

Active

Present simple tense

Ram studies everyday.

Past simple tense

Ram studied last night.

Future simple tense

Ram will study tomorrow.

Present progressive tense

Ram is studying right now.

Past progressive tense

Ram was studying when they came.

Future progressive tense

Ram will be studying when you

come.

Present perfect tense Ram has already studied English.

Past perfect tense Ram had already studied English.

Future perfect tense Ram will already have studied
English.

Present perfect Ram has been studying for two

progressive tense hours.

Past perfect Ram had been studying for two

(progressive) tense hours before Rahul came.

Future perfect Ram will have been studying two

(progressive) tenst hours by the time his roommate gets
home.
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Ryhme Scheme

e Arhyme scheme is the pattern of rhymes at the end of
each line of a poem or song. It is usually referred to
by using letters to indicate which lines rhyme; line
designated with the same letter all rhyme with each
other.

Ex. Bidme to weep and I will Deep

While I have eyes to see

And having none, yet I will keep
A heart to weep for thee

Rhyme seheme - abab

Notation used below

abab - For4 Line stanza.
ab ab - For2 Linestanza.
ab, ab - Singletwo-line stanza.
abab - Twodifferent possible meanings for

a four - line stanza

(1) Firstand third lines rhyme at the end, second and fourth

lines are repeated verbatim.

(2) Firstand third lines have a feminine rhyme and the sec-

ond and fourth lines have a maseuline rhyme.

a
b
a
b

| Question Tags |

1. Weare traveling by train.— We are traveling by train,
aren’t we?
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2. Mr. Jacob has invited us. — Mr. Jacob has invited us,

hasn’t he?
3. Theseboys are very — These boys are very regular,
regular. aren’t they?
4. Let’s do this job now. — Let us do this job now, shall
we?

5. Mr. Patel has anewcar. — Mr. Patel has a new car,
doesn’t he?

6. Youhaven’t booked — You haven’t booked our
our tickets. tickets, have you?

7. Everybody in the house = — Everybody in the house is
is busy now. busy now, aren’t they?

8. Tam willing to join — Tam willing to join you
you later on. later on, aren’t I?

9. Please shut the door. — Please shut the door, will

you?

10. Our team hasn’twona — Our time hasn’t won a

single match. single match, has it?
Use of Helping Verbs
Present Past Future
(D Do/ Does Did Will/ would + V|

(2)| Am/Is/Are Was/were | Will be/ would be +V,

(3)| Have/ Has (V) Had (V,) |Will have/shall have (V)

(4)|Have/ Has + been|Had + Been| Will have been +V,
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Mathematics (Part - I)

Types of sets

Name of

set Defination Example
Singleton |A set consisting of a single A =1{2}
Set |element is called a singleton|A is the set of even
set. prime numbers.
Empty |Ifthere is not a single element| B = {x | x is natural
Set or |in the set which satisfies the|number between 2
Null Set |given condition then itis called|and 3.}
a Null set or an empty set.| -~ B={}or¢
Null set is represented by { }
or a symbol ¢ (phi)
Finite |Ifasetisanullsetornumber|C = {p | p is a
Set |of elements are limited and|number from 1 to 22
countable then it is called as|divisible by 4.}
‘Finite set’. C=1{4,8,12,16,20}
Infinite |Ifnumber of elements in a set
Set |is unlimited and uncountable|N = 11,23, - }
then the set is called ‘Infinite
set’.
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Remember this !

e N, W, Q, Rall these sets are infinite sets.

O Properties of complement of a set.

e No elements are common in A and A'.

e AcUandA'cU

e Complement of set U is empty set. U' = ¢

e Complement of empty set is U. ¢'= U

O Properties of Intersection of sets

e ANnB=BnA e ANnA'=¢
o IfAcBthenANnB=A e ANA=A
e IfANnB=BthenBcA e Anod=¢
e AnBcAandAnBcB
Q Properties of Union of sets
e AUB=BUA e AUA=U
o IfAcBthenAUB=B e AUA=A
e AcAUB,BCcAUB e AUd=A

2. Real Numbers ‘

Order relation on rational numbers :
s and g are rational numbers where ¢ > 0, s >0
e Ifpxs=gxrthen s :g
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o Ifpxs>gxrthen — >

<

SRS
LN ou|x

e If pxs<gqxrthen

Order relation on rational numbers.
If a, b, ¢ are rational numbers then

Property Addition Multiplication
Commutative | a + b=b +a axb=bxa
Associative |(a+b)+c=a+(b+c) |ax(bxc)=(axb)xc
Identity at0=0+a=a axl=1xa=a

1
Inverse at(-a)=0 axgzl(a;&O)

Properties of order relation on Real numbers

e Ifaand b are two real numbers then only one of the
relations holds good. i.e.a=bora <bora>b.

e Ifa<bandb <cthena<c.

e Ifa<bthena+c<b+ec.

e Ifa<bandc>0 then ac < bc and
If ¢ < 0 then ac > bc.

Surds

e If g is positive rational number and n® root of a is x

and if x is an irrational number then x is called a surd.
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Ex. X"=a or 4/; =X
Where, ./ = Radicalsign
n = Order of the surd
a = radicand

e The absolute value of any real number is never
negative.

| 3. Polynomials

Polynomial

e Inan algebraic expression, if the powers of the vari-
able are whole numbers then that algebraic expres-
sion is known as polynomial.

Ex. m*+2n> -1, x*+x+2

Types of polynomials (based on number of terms)

|
l I |

|2x,5 ‘ |x4+x, m2f3m‘ %yz —2y+5, ¥ 3x+5x

Only one term| | Two terms I _
in the in the Three terms.m
polynomial polynomial the polynomial

Monomial Binomial Trinomial
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Types of polynomial (based on degree)

| Polynomial in one variable|

[ [ |
‘3x71,7y‘ ‘2y2+y+1,73x2 ‘ ‘x3+x2+2x+x/§,m*m3 ‘
I

‘ Degree | ‘ ‘ Degree 2 ‘
| I

Linear Quadratic Cubic polynomial
polynomial p°ly1|1°mlal I
[
Standard form ax+ || Standard form Siglirdz;czl E) ZI;+ d
here a and b are ax* +bx+c here a. b. c. dare
coefficients and here a, b, c are coefficients and a # 0
a#0 coefficients and a0

Standard form, coefficient form and index
form of a polynomial
Ex. p(x)=x —3x*+ 5 +x*
e Standard form : x*-3x>+ x+5
e Coefficient form: (1,0,-3,1,5)
e Index form X+ 03— 3x2 + x+5

‘ Dividend = Divisor x Quotient + Remainder ‘

Euclid's division lemma
e Ifs(x) and p(x) are two polynomials such that degree
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of s(x) is greater than or equal to the degree of p(x)
and after dividing s(x) by p(x) the quotient is g(x)
then s(x) = p(x) x g(x) + r(x),

where r(x) = 0 or degree of r(x) < 0.

Factor Theorem - p(x) is a polynomial and a is any
real number, and if p(a) = 0 then (x — ) is the factor of p(x).
Conversely if (x - a) is the factor of the polynomial p(x)
then p(a)=0

4. Ratio and Proportion

Operations of equal ratios.

a c¢ b d
Invertendo - If —=— then —=—
b d a c¢
Alternando - If 2= then %-2
ernando - b 4 en -
ai c a+b: C+d
Componendo - If ] then —, J
a-b c—d

. . a 7 C
Dividendo - If b 4 then b J

Componendo-Dividendo -

atb_ct+d
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Theorem on equal ratios.
a_c a_a+c_c

o Mg then =Ty
a_ b . . .
b then a, b, c are in continued proportion.

5. Linear Equations in Two Variables

o If

Linear equations
If the degree of variable is 1 in the equations, they are
called as linear equations.
® Linear equation in one variable :
x+2=9, y+7=9
® Linear equation in two variable :
x+y=9, x—y=9
® Simultaneous equations - When we consider at
the same time two linear equations in two variables
those equations are called Simultaneous equations.
® General form of linear equation in two variables -
The general form of a linear equation in two vari-
ables is ax + by + ¢ = 0 where a, b, c are real num-
bers and a and b are non-zero at the same time.
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6. Financial Planning

Financial Planning

Every investor, first spends the amount required to meet
primary necessities and saves the remaining amount. One
also uses these savings to make a carefully considered
investments. Ths is called financial planning.

Types of Taxes

Direct taxes

Indirect taxes

Taxes which are paid directly
by the taxpayer are called di-
rect taxes.

Examples : Income tax,
wealth tax, professional tax,
etc.

Taxes which are not paid di-
rectly by the taxpayer are
called indirect taxes.
Examples : Central sales tax,
value added tax, service tax,
excise duty, customs duty,
etc.
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7. Statistics

Cumulative Frequency

The sum of the frequency of a certain class and all the
frequencies of previous classes is called as cumulative
frequency less than the upper class limit for that given
class. In short, it is also called as ‘less than type’
cumulative frequency.

Mean

The arithmetical average of all observations in the given
data is known as its ‘Arithmetic mean’ or simply ‘mean’

_ The sum of all observations in the data
Total number of observation

Mean

Median

The scores are arranged in ascending or descending order.
The number appearing exactly at the middle position in
this order is known as ‘Median’ of the observations.

Mode
The score which is repeated maximum number of times
in the given data is known as the ‘Mode’ of the data.
(X X 4
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Mathematics (Part - II)

| 1. Basic concepts in Geometry ‘

e Theorem - A property is supposed to be true if it
can be proved logical. It is then called a Theorem.
e Proof - The logical are arrangment made to prove a
theorem is called Proof.
Two Types of proofs
|

I |
Direct Indirect

e The opposite angles formed by two intersecting lines
are equal measures.

| 2. Parallel Lines |

Parallel Lines - The lines which are coplanar and
do not intersect each other are called parallel lines.
Some important properties

(1) When two lines intersect, the pairs of opposite angles

formed are congruent.

(2) The angles in a linear pair are supplementary.

(3) When one pair of corresponding angles is congruent,
then all the remaining pairs of corresponding angles
are congruent.
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(4) When one pair of alternate angles is congruent, then
all the remaining pairs of alternate angles are
congruent.

(5) When one pair of interior angles on one side of the
transversal is supplementary, then the other pair of
interior angles is also supplementary.

Tests for parallel lines

(1) Iftheinterior angles on the same side of a transversal
are supplementary then the lines are parallel.

(2) If one of the pairs of alternate angles is congruent
then the lines are parallel.

(3) If one of the pairs of corresponding angles is
congruent then the lines are parallel.

3. Triangles

e Theorem of remote interior angles of a triangle -
The measure of an exterior angle of a triangle is
equal to the sum of its remote interior angles.

e Property of an exterior angle of triangle - An
exterior angle of a triangle is greater than its remote
interior angle.

Congruence of triangles

(1) In a correspondence, if two angles of AABC are
equal to two angles of APQR and the sides included
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@)

)

by the respective pairs of angles are also equal,
then the two triangles are congruent.

A P
m m
B C Q R

This property is called as angle-side-angle test, which
in short we write A-S-A test.

In a correspondence, if two sides of AABC are
equal to two sides of APQR and the angles included
by the respective pairs of sides are also equal, then
the two triangles are congruent.

?; P
C /\
B Q H R

This property is called as side-angle-side test, which
in short we write S-A-S test.

In a correspondence, if three sides of AABC are
equal to three sides of APQR , then the two triangles
are congruent.

4 QWR
B/T,\C »
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This property is called as side-side-side test, which
in short we write S-S-S test.

(4) If in AABC and APQR, 4 P
/B and ZQ are right
angles, hypotenuses are
equal and AB = PQ, then
the two triangles are
congruent.

B c Q R
This property is called the hypotenuse side test.

e In a right angled triangle, the length of the median
on its hypotenuse is half the length of the hypot-
enuse.

e If corresponding angles of two triangles are equal
then the two triangles are similar.

e Iftwo triangles are similar then their corresponding
sides are in proportion and corresponding angles are
congruent.

4. Constructions of Triangles

Perpendicular Bisector Theorem

e Every point on the perpendicular bisector of a seg-
ment is equidistant from its end points.

e Every point equidistant from the end points of a seg-
ment is on the perpendicular bisector of the segment.
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‘ S. Quadrilaterals

Parallelogram

e Adjacent angles of a parallelogram are supplementary.
e Opposite sides of a parallelogram are congruent.

e Opposite angles of a parallelogram are congruent.

e Diagonals of a parallelogram bisect each other.

Properties of rectangle, rhombus and square.

e Diagonals of a rectangle are congruent.

e Diagonals of a square are congruent.

e Diagonals of a rhombus are perpendicular bisectors
of each other.

e Diagonals of a rhombus bisect the pairs of opposite
angles.

e Diagonals of a square are perpendicular bisectors of
each other.

e Diagonals of a square bisect opposite angles.

e Circle - The set of points in a plane which are
equidistant from a fixed point in the plane is called
a circle.

Important Terms
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Some terms related with a circle.

The fixed point is called the centre of the circle.
The segment joining the centre of the circle and a
point on the circle is called a radius of the circle.
The distance of a point on the circle from the centre
of the circle is also called the radius of the circle.
The segment joining any two points of the circle is
called a chord of the circle.

A chord passing through the centre of a circle is called
a diameter of the circle. A diameter is a largest chord
of the circle.

Congruent chords in a circle are equidistant from the
centre of the circle.

The chords of a circle equidistant from the centre of
a circle are congruent.

The circle which touches all the sides of a triangle is
called incircle of the triangle and the centre of the
circle is called the incentre of the triangle.

Circle passing through all the vertices of a triangle is
called circumcircle of the triangle and the centre of
the circle is called the circumcentre of the triangle.
Incircle of a triangle touches all sides of the triangle
from inside.
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For construction of incircle of a triangle we have to
draw bisectors of any two angles of the triangle.
Circumcircle of a triangle passes through all the ver-
tices of a triangle.

For construction of a circumcircle of a triangle we
have to draw perpendicular bisectors of any two sides
of the triangle.

Circumcentre of an acute angled triangle lies inside
the triangle.

Circumcentre of a right angled triangle is the mid-
point of its hypotenuse.

Circumcentre of an obtuse angled triangle lies in the
exterior of the triangle.

Incentre of any triangle lies in the interior of the tri-
angle.

7. Co-ordinate Geometry

The y co-ordinate of every point on the X-axis is zero.
The x co-ordinate of every point on the Y-axis is zero.
The co-ordinates of the origin are (0, 0).

If b > 0, and we draw the line y = b through the point
(0, b), it will be above the X-axis and parallel, to it. If
b <0, then the line y = b will be below the X-axis and
parallel to it.

84

Mathematics (IT)-IX  Key Notes % @lfEa]e



The equation of a line parallel to the X-axis is in the
form y = b.

e If we draw the line x = a parallel to the Y-axis pass-
ing through the point (a, 0) and if @ > 0 then the line
will be to the right of the Y-axis. If @ <0, then the line
will be to the left of the Y-axis.

The equation of a line parallel to the Y-axis is in the
form x = a.

e They co-ordinate of every point on the X-axis is zero.
Conversely, every point whose ) co-ordinate is zero
is on the X-axis. Therefore, the equation of the
X-axisis y=0.

e Thex co-ordinate of every point on the Y-axis is zero.
Conversely, every point whose x co-ordinate is zero
is on the Y-axis. Therefore, the equation of the Y-axis

isx=0.
8. Trigonometry
. . Opposite side . Adjacent side
e SinTatio=——— 4 cosratio=—————
Hypotenuse Hypotenuse
. Opposite side
o tanratio = m
. sin0— Opposite side of £0
Hypotenuse
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Adjacent side of £0
Hypotenuse
Opposite side of £0
Adjcent side of £0
cos (90 — 6) = sin O, sin (90 — 6) = cos O
S0 _ano tan O x tan (90 — 0) = 1
0sH >

e COSO=

o tan 0=

Theorem of 30°- 60°-90° triangle

e If the measures of angles of a triangle are 30°,60°,
90° then side opposite to 30° angle is half of the

hypotenuse and side opposite to 60° angle is ﬁof

2
hypotenuse.
1

sin30° = = ° _ﬁ tan30° = —

5 cos30° = > 3

1

sin 60° = g c0s60° =~ tan60° =+/3
sin45° —L cos45° —L tan 45°=1

2 2

sin 0°=0, sin90°=1, cos 0°=1, cos 90° =0
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Trigonometric ratios of particular ratios.

Measures
RatiOSOf angles 0° [ 30° | 45° | 60° 9()°

. NG

sin 0 7 L3 1
V3L

cos 1 - | & 3 0
1

tan 0 Na 1 | /3 | Undefined

e ‘Square of” sin 6 means (sin 0)%. It is written as
sin’6.

e We have proved the equation sin’0 + cos’0 = 1 using
Pythagoras’ theorem, where 6 is an acute angle of a
right angled triangle.

e Verify that the equation is true even when 6 = 0° or 6
=90°

e Since the equation sin’0 + cos?0 = 1 is true for any
value of 0. So it is a basic trigonometrical identity

(1) 0<sinB6<1,0< sin?0<1

2) 0<cos06<1,0< cos?0<1
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9. Surface Area and Volume |

Cuboid
(1) Area of vertical surfaces of a
cuboid =2(/+ b) x h h
(ii) Total surface area of a cuboid
=2(Ib + bh + [h) [
(i) Volume of a cuboid =/ x b x h
Cube /

(i) Total surface area of a cube = 6/

(ii) Area of vertical surfaces of a cube
=4

(iii) Volume of a cube = P

Cylinder

(i) Curved surface area of a cylinder = 2nrh

(i) Total surface area of a cylinder h
=2nr(r + h).

(iii) Volume of a cylinder = /2h. =

e Arca of base of a cone = 7.

e Curved surface area of a cone = mr/.

e Total surface area of a cone = nr(/ + r).

Volume of a cone = % x rh .
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Science and Technology

Important Formulae

| 1. Laws of Motion |
Total distance travelled
(1) Speed Time Required
2 Velocitv = Displacement
(2) Velocity = Time

(3) Acceleration _ Change in velocity

Time
(4) Force = Mass x Acceleration .. F=ma
(5) Momentum = Mass x Velocity .. P=mv
(6) Equations of motion
v = u + at
s=ut+%at2 vZ= u’ +2as

(7) The magnitude of total final momentum = The
magnitude of total initial momentum

1.€. my,+myv, = mu, +mu,

118  Science and Tech.-IX  Key Notes % @lfEa]z *




2. Work and Energy

(1) Work = Force x Displacement
(2) W=Fs W= Fscos 0

(3) Kinetic energy (KE) = % mv?

(4) Potential energy (PE) = mgh
Work

(5) Power = —; L (P)=—
Time

e In the industrial sector the unit used to measure
power is called ‘horse power’.

e  The unit of energy for commercial use is kilo watt

hour.
1 Joule = 1 Newton x 1 metre
1 erg = 1 Dyne x 1 cm
1 Joule = 107 erg
1 horse power = 746 watt
1 kwh = 3.6x10°7J
3. Current Electricity
e 1 mv (Millivolt) = 103V
1 puv (Microvolt) = 10°V
1 kv (Kilovolt) = 10°V
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1 MV (Megavolt)= 10°V

(1) Potential difference between two

2)
3)

“)

)
(6)

1)

2)
2)

Work (W)
Total charge transferred (Q)

Point (V) =

Current (I) = %

Potential difference (V) = Current (I) x
Resistance (R)
- oL
R=p A
Resistors in series R.=R+R+R +........ +R

Resistors in parallel

d 1.1, 1 1
R-RRRTR

4. Measurement of Matter

Number of moles of a substance (n)

Mass of substance in grams

B Molecular mass of substance
1 Dalton = 1u = 1.66053904 x 10?’kg

Avogadro’s Number = 6.022 x 10%
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4) 1m = 10°nm.

Atomic radius of Hydrogen atom — 10~'°m.
Atomic radius of Water molecule — 10°m.
Atomic radius of Haemoglobin molecule — 10-*m.

5. Acids, Bases and Salt

Reactions of acids and bases

Neutralization - The reaction in which acid and
base react together to give salt and water is called
as neutralization reaction.

HCI + NaOH —— NaCl + HO

Acid Base Salt Water
Reaction of acids with metals - The reaction of
acids with metals is determined by the length and
concentration of acid and also by the reactivity of
the metal and the temperature.

Mg(s)+2HCl(aq) SN MgClz(aq)+H2(g)

Reaction of acids with oxides of metals - The
reaction of acids with oxides of metals gives salt
and water.

Fe,0,(s)+6HCl(aq) —» 2FeCl(aq)+3H,0())
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Reaction of bases with oxides of non-metals -
The reaction of bases with oxides of non-meals to
form salt and water.

CO,(g) +2NaOH(aq) — 5 Na,CO,(aq)+H,0()
Reaction of acids with carbonates and bicar-
bonates of metals - The reaction of carbonate
salt of metal with dilute acid gives another salt of
metal, carbone dioxide and water

CaCO,(s) +2HCl(aq) —— CaCl,(aq) +H,0(/)+ CO, (g)

Carbonate salt Another

of metal salt of metal
NaHCO,+ HCl —— NaCl (aq)+H,0 (/) +CO, (g)
Bicarbonate Another salt

salt of metal of meal

‘ 6. Classification of Plants |

Cryptogams

Division I - Thallophyta

(1) Grows mainly in water.

(2) Do not posses root - stem - leaves - flowers.
(3) Presence of chlorophyll.

(5) Soft and fibre like body.
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(6) They are multicellular, unicellular, microscopic
large.

(7) Ex. Spirogyra, Ulothrix, Ulva, Sargassum, etc.
e Division II - Bryophyta

(1) Theyare thalloid, multicellular and autotrophic.

(2) They produced by spore formation.

(3) Their body structure is flat, ribbon-like long,
without true roots, stem and leaves.
(4) Ex. Moss (Funaria), Marchantia, Riccia, etc.
e Division III- Pteridophyta
(1) They have well developed roots, stem and
leaves.

(2) They have separate tissues for conduction of
food and fruits.

(3) They do not bear flowers and fruits.

(4) They reproduce asexually by spore-formation
and sexually by zygote formation.

(5) Ex. Nephrolepis, Marsilea etc.
Phanerogams
e Division I - (Gymnosperms)
(1) They are mostly evergreen, perennial and
woody.

+ w@lfEa]e * Key Notes  Scienceand Tech.-IX 123



(2) Stems are without branches.
(3) Leaves forms crown.
(4) They bear male and female flowers on differ-
ent sporophylls of the same plant.
(5) They do not form fruit.
(6) Ex. Cycas, picea, pinus etc.
e Division II- Angiosperms
(1) Their flowers are reproductive organs.
(2) Their seeds are covered.

Dicotyledonous plants | Monocotyledonous

Seed |Two cotyledons Single cotyledon

Root |Well developed, primary |Fibrous roots
root (Tap root)

Stem | Strong, hard. Hollow, Ex. Bamboo
Ex. Banyan tree False, Ex. Banana
Disc-like, Ex. Onion.
Leaf |Reticulate venation Parallel venation
Flower | Flowers with 4 or 5 Flowers with 3 parts or
parts or in their in multiples of three

multiples (tetramerous  |(trimerous).
or pentamerous)
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’ 7. Energy Flow in an Ecosystem ‘

Various trophic levels of the ecosystem.

’Energy flow in an ecosystem‘

' hYd N~ AYS

Primary Secondary Apex or top Omnivores
consumers ||consumers consumers (mixed
(herbivores) ||(carnivores) ||(carnivores) consumers)
Ex. Grasshop- || Ex. Frog, owl, ||Ex.Tiger, lion, |[Ex. Humans,
per, squirrel, ||fox, etc. These||etc. These bear, etc. Feed
elephant, etc. ||consumers consumers use ||on herbivores,
They are use herbi- herbivores and ||carnivores
directly vores as their ||carnivores as |and produc-
dependent on || food. their food. No |[ers.
autotrophs |~————|other animals —
(producers). feed on top

— consumers.

Food Chain - Interactions go on continuously be-

tween producers, consumers and saprophytes. There
is a definite sequence in these interactions which is
called the food chain.

Food Web - An ecosystem consists of many food

chains that are interconnected at various levels. Thus
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food web is formed. An organism may be the prey
for many other organisms. For example, an insect
feeds upon leaves of various plants but the same in-
sect is the prey for different animals like frog wall
lizard, birds etc. It this is to be shown in figure, it will
form an intricate web instead of a linear food chain
such a intricate network is called a ‘Food Web’.
Trophic level - Each level in the food chain is called
a trophic level. A trophic level is the step at which the
organism obtains its food in the chain. The amount of
matter and energy gradually decreases from produc-
ers at lowest level to top consumers at the highest
level.

Omnivores>—> 3" Trophic level
Carnivores » 2" Trophic level
Herbivores » 1" Trophic level

All producers in the
ecosystem (Plants)

> Producers

Pyramid of energy - There are different levels of
energy exchange in the food chain. The initial quan-
tity of energy goes on decreasing at every level of
energy exchange. Similarly, the number of organisms
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also decreases from the lowest level to the highest
level. This pattern of energy exchange in an ecosys-
tem is called a ‘Pyramid of energy’.

Humans\_ 10 kcal

Fishes 100 kcal
Zooplanktons 1000 keal
Phytoplanktons 10,000 kcal

e The carbon cycle - The circulation and recycling
of carbon from the atmosphere to living organisms
and after their death back to the atomsphere is called
the carbon cycle.

e The oxygen cycle - Circulation and recycling of
oxygen within the biosphere is called the oxygen cycle.

e The nitrogen cycle - The circulation and recycling
of nitrogen gas into the form of different compounds
through various biotic and abiotic processes in nature
is called the nitrogen cycle.

Important processes of the nitrogen cycle.

(1) Nitrogen fixation: Conversion of nitrogen into ni-
trates and nitrites through atmospheric, industrial and
biological processes.
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(2) Ammonification: Release of ammonia through de-
composition of dead bodies and excretory wastes of
organisms.

(3) Nitrification: Conversion of ammonia into a nitrite
and then nitrate.

(4) Denitrification: Conversion of nitrogen compounds
into gaseous nitrogen.

‘ 8. Useful and Harmful Microbes

Useful micro-organisms

e Lactobacilli

(1) Various milkproducts like yoghurt, buttermilk, ghee,
cheese, shrikhand, etc. can be obtained by fermenta-
tion of milk.

(2) Lactobacilli fermentation is useful for large scale pro-
duction of cider, cocoa, pickles of vegetables, etc.

(3) Lactobacilli and some other useful microbes taken
together are used to treat abdominal discomfort.

(4) Leavened fodder offered to domestic cattle like cows
and buffalos, is fodder fermented with the help of
lactobacilli.

(5) The lactobacilli fermentation process is used to make
wine and some types of bread.
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e Rhizobium

(1) Rhizobia living in root nodules supply nitrates, nitrites
and amino acids to that plant and in exchange get
energy in the form of carbohydrates from it.

(2) Rhizobia produce nitrogenous compounds from at-
mospheric nitrogen. However, for this process of ni-
trogen fixation, they need leguminous plants like beans,
sweet pea, soyabean, etc. as ‘host’.

(3) Beans and pulses are rich in proteins due to the ni-
trogenous compounds made available by rhizobia.

e Yeast - Yeast grows and multiplies very quickly due
to the carbon compounds in the sugar solution. In the
process of obtaining nutrition, yeast cells convert the
carbohydrates in that solution into alcohol and carbon
dioxide.

e Antibiotics

(1) Antibiotics mainly act against bacteria. Some antibi-
otics can destroy protozoa.

(2) Some antibiotics are useful against a wide variety of
bacteria. They are called broad spectrum antibiotics.
Ex. Ampicilin, amoxicillin, tetracycline etc.

(3) Whenever a pathogenic micro-organism is definitely
known, then narrow-spectrum antibiotics are used.
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Ex. Penicillin, Gentamycin, Erythromycin, etc.

e Penicillin

(1) Penicillinis a group of antibiotics obtained from a fun-
gus, Penicillium, and is used for controlling the infec-
tions caused by bacteria like Staphylococci, Clostridia,
Streptococci, etc.

(2) Medicines containing penicillin are useful to treat cer-
tain bacterial infections of the ear, nose, throat and skin
as well as diseases like pneumonia and scarlet fever.

‘ 9. Environmental Management |

Monsoon model and climate prediction.

/ MonsoonI model L\

‘Mathematical model H Holistic model‘ ‘Statistical model‘

e Solid waste management - Many waste materials
are generated through the various daily human ac-
tivities. This is called solid waste. Proper disposal of
this solid waste is called as solid waste management.

e Biodegradable waste - This type of waste is easily
degraded by microbes. This waste is mainly of or-
ganic type and is also called ‘wet solid waste’ or
‘wet garbage’. If it is carefully decomposed we can
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get compost and fuel of good quality from it.
Ex. kitchen waste, ash, soil, dung, etc.

e Non-biodegradable waste - This type of waste is
not easily degraded because it requires a very long
period of time and the use of various techniques. This
type of waste is also called ‘dry solid waste’ or ‘dry
garbag’. Ex. Plastic, Metal, etc.

Necessity of solid waste management.

(1) For preventing environmental pollution and to keep
the surroundings clean.

(2) For energy as well as fertilizer production and through
that to generate work and employment opportunities.

(3) To reduce the strain on natural resources through
treatment of solid waste.

(4) To improve the health and quality of life and to main-
tain environmental balance.

Reuse Research Refuse
: Principles of solid
Rethink Recycle
waste management

Reduce Regulation and
public awareness

R
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10. Information Communication Technology :

The new direction of progress

Information Communication Technology - The
term Information Communication Technology (ICT)
includes communication devices and the use of those
devices as well as the services provided with their
help

Devices used in Information Communication
Technology - Different devices are used for pro-
ducing information, for communicating, classifying,
saving/storing information, managing information etc.
Ex. Computer/ Laptop, Mobile, Radio, etc.

Important components of a computer.

Memory - Memory is the place for storing data ob-
tained from the input and also the generated solution
or answer by computer.

Internal Memory

(i) RAM (Random Access Memory)

(i) ROM (Read Only Memory)

External Memory

Operating system - This is a program which pro-
vides a means of communication between the com-
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puter and the person working on it. It is called the
DOS.

e Program - A program is a group of commands to be
given to a computer.

e Data and information - Data is information in its
raw (unprocessed form).

Two main components of computer.

e Hardware - Hardware consists of all the electronic
and mechanical parts used in computers.

e Software - Software refers to the commands given
to the computer, information supplied to it (input) and
the results obtained from the computer after analysis

(output).

11. Reflection of Light

Types of Mirror

e Plane Mirror -

(1) The reflected rays do not actually meet. Hence such
an image is called a virtual image.

(2) The perpendicular distance of the image from the
mirror is equal to the perpendicular distance of the
source from the mirror.

(3) The image formed by a plane mirror is of the same
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size as the source.

(4) In order to see full image of a person standing in front

of a mirror, the minimum height to mirror must be
half the height of the person.

Spherical mirrors

Concave mirror - If the inner surface of the spheri-
cal mirror is the reflecting surface, then it is called a
concave Mmirror.

Convex mirror - If the outer surface of the spheri-
cal mirror is the reflecting surface then it is called a
convex Mmirror.

Drawing the reflected rays - We can study the im-
ages produced by spherical mirrors by drawing ray
diagrams. A ray diagram is the depiction of the path
taken by light rays. To draw a ray diagram, we use
the following rules, which are based on the laws of
reflection of light.

Rule 1 : If an incident ray is parallel to the principal
axis then the reflected ray passes through the princi-
pal focus.

Rule 2 : If an incident ray passes through the princi-
pal focus of the mirror, the reflected ray is parallel to
the principal axis.

Rule 3 : If an incident ray passes through the centre
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of curvature of the mirror, the reflected ray traces
the same path back.

Images formed by concave mirrors.

No.| Position of Position of Nature of | Size of the
the object the image image image
1 | Between pole Behind the Erect, Magnified
and focus mirror virtual
2 | At the focus Atinfinity  |Inverted, real| Very large
3 | Between focus| Beyond the Inverted, | Magnified
and centre of centre of real
curvature curvature
4 | At the centre | At the centre Inverted, Same as
of curvature of curvature real the object
5 | Beyond the Between the Inverted, |Diminished
centre of centre of curva- real
curvature ture and focus
6 | Ataverylarge| At focus Inverted, Point
(infinite) distance real image
1,1_1
© VTUTT
Where ; u Object distance
v = Images distance
f = Focal length
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Magnification due to spherical mirrors - The
magnification due to a spherical mirror is given by
the ratio of the height of the image (h,) to the height
of the object (h,). This tells us how large the image is
as compared to the object.

_ Height of theimages _h

. . M= =_2
Mangification Height of the object  h,
M=-Y
u

12. Study of Sound

Sound

Sound is a form of energy which creates the sensa-
tion of hearing in our ears.

A medium is necessary for the propagation of sound
waves.

The particles of the medium oscillate about their central
or mean positions, in a direction parallel to the propa-
gation of the wave. Such waves are called longitu-
dinal waves. On the other hand, the oscillations are
perpendicular to the direction of propagation of the
wave. Such waves are called transverse waves.
The wavelength of sound waves is indicated by the
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Greek letter lambda (), while its frequency is indi-
cated by nu (v). The amplitude, which is the maxi-
mum value of pressure or density, is indicated by A.

e The value of frequency determines the pitch (high or
low) of the sound while the value of the amplitude
determines its strength or loudness.

Velocity of sound

e The distance covered by a point on the wave in unit
time is the velocity of the sound wave.

Velocity = —Dgﬁfgar;ce v = % V=00 %= v
The velocity of sound = Wavelength x frequency

e The velocity is highest in solids and least in gases.

e It increases with an increase in the temperature of

the medium.

e Velocity of sound in a gaseous medium - The
velocity of sound in a gaseous medium depends on
the physical conditions i.e. the temperature, density
of the gas and its molecular weight.

e Temperature (T) - The velocity of sound is directly
proportional to the square root of the temperature of
the medium. This means that increasing the tempera-
ture four times doubles the velocity
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VT
Density (p) - The velocity of sound is inversely pro-

1
portional to the square root of density. Va $

Molecular weight (M) - The velocity sound is in-
versely proportional to the square root of molecular
weight of the gas. Thus, increasing the molecular
weight four times, reduces the velocity to half its

value. V @ ﬁ

Audible, infra- and ultra-sound

The limits of hearing of the human ear are 20 Hz to
20,000 Hz. These sounds of frequencies in this range.
These sounds are called audible sounds.

Our ears cannot hear sounds of frequencies lower
than 20 Hz and higher than 20,000 Hz (20 kHz).
Sound with frequency smaller that 20 Hz is called
infra sound.

Sound waves with frequency greater than 20 kHz
are called ultrasound.

Echo

An echo is the repetition of the original sound be-
cause of reflection by some surface.
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e To be able to hear a distinct echo, the reflecting sur-
face should be at a minimum distance of half of the
above i.e. 17.2 m

SONAR - (Sound Navigation and Ranging)

e SONAR is used to determine the direction distance
and speed of an underwater object with the help of
ultrasonic sound waves.

e SONAR has a transmitter and a receiver, which are
fitted on ships or boats.

Human Ear

e The ear is an important organ of the human body. We
hear sounds because of our ear. When sound waves
fall on the eardrum, it vibrates. These vibrations are
converted into electrical signals which travel to the
brain through nerves. The ear can be divided into three
parts: (1) Outer ear (2) Middle ear (3) Inner ear.

‘ 13. Carbon : An Important Element |

e Compounds - Compounds obtained directly or indi-
rectly from plants and animals are called organic com-
pounds and compounds obtained from minerals are
called inorganic compounds.
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Properties of Carbon

e Allotropy - Some elements occur in nature in more
than one form. The chemical properties of these dif-
ferent forms are the same but their physical proper-
ties are different. This property of elements is called
allotropy.

AllotropesI of carbon
[ I
Crystalline forms Non-crystalline /
, } | Amorphous forms
Diamond Graphite Fullerene

l | I
Coke Charcoal Coal

|
[ | [ |

Bituminous coal Peat  Anthracite Lignite

e Hydrocarbons - The compounds formed from only
carbon and hydrogen are called as basic organic com-
pounds.

e Saturated Hydrocarbon - The hydrocarbons hav-
ing only single bonds between carbon atoms are called
saturated hydrocarbons.

Ex. Ethane (C,H,), Propane (C,H,)

e Unsaturated Hydrocarbon - Hydrocarbons having

at least one multiple bond are called unsaturated hy-
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drocarbons.
Ex. Ethene (H,C = CH,), ethyne (HC = CH),
propene (CH, — CH = CH,)
e Carbon dioxide - Molecular formula : CO,,
Molecular mass : 44, melting point : — 56.6°C
Properties of Carbon dioxide
e Physical properties -
Odour - Odourless

Colour - Colourless
e Chemical properties -
Burning candle - Blows
Limewater - Turns Milky
Water - Carbonic acid forms
Litmus paper - Blue litmus paper turns red.

e Uses of carbon dioxide

(1) CO, is used to make aerated drinks.

(2) Solid carbon dioxide is used in cold storage and also
to keep milk and milk products and frozen substances
cool during transport. It is also used for getting special
effects of a mist in dramas and movies.

(3) CO, obtained by chemical reaction or kept under pres-
sure is used in fire extinguishers.

(4) Liquified CO, is used to remove caffeine from coffee.
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(5) Liquid CO, is used as solvent in modern eco-friendly
dry cleaning.

(6) Plants use CO, in air for photosynthesis.

e Methane - Molecular formula CH,,

Molecular mass — 16

e Physical properties of methane

(1) Melting point : (—182.5°C).

(2) Boling point : (—161.5°C).

(3) Colourless gas.

(4) Density is less than that of water.

(5) It is sparingly soluble in water and highly soluble in
organic solvents like gasoline, ether and alcohol.

(6) It is in gaseous state at room temperature.

e Chemical properties of Methane

(1) Methane is highly inflammable. It burns by reacting
with oxygen to give a bluish flame. In this reaction,
213 kcal/mol of heat is given out. Methane burns com-
pletely.

(2) Chemical reaction

CH, + 20, — CO, + 2H,0 + heat
(3) Chlorination
CH, +Cl, _Light = CH,CI+ HCI
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e Use of Methane

(1) Methane in the form of natural gas is used in indus-
tries such as fabric mills, paper mills, food processing
industry, petrol purification.

(2) Being the smallest hydrocarbon, the proportion of CO,
released in the combustion of methane is small and,
therefore, it is used as a domestic fuel.

(3) Methane is used for production of organic compounds
such as ethanol, methyl chloride, methylene chloride
and acetylene.

‘ 14. Substances in Common Use
e Sodium Chloride

Common Name - Table Salt
Chemical Name - Sodium chloride
Molecular formula - NaCl

pH value of its aqueous solution - 7

e Properties and uses

(1) Common salt s a colourless and crystalline ionic com-
pound. There is no water of crystallization in its crys-
talline structure.

(2) It is a neutral salt, salty in taste.

(3) This compound is used for the production of salts like
Na,CO,, NaHCO,.
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(4) When an electric current is passed through a satu-
rated solution of sodium chloride (brine) it is
electrolysed and hydrogen gas is released at the cath-
ode while chlorine gas is released at the anode. This
method is used for production of chlorine gas. In this
method an important basic compound NaOH is
formed in the cell.
2NaCl +2H,0 — 2NaOH + CLT +H, T

(5) When salt is heated to a high temperature (about
800°C), it melts. This is called the fused state of the
salt.

(6) When fused salt is electrolysed, chlorine gas is re-
leased at the anode and liquid sodium metal, at the

cathode.

e Sodium Bicarbonate
Common Name - Baking Soda
Chemical Name - Sodium Bicarbonate

Molecular formula - NaHCO,

e Properties and uses

(1) NaHCO, reacts with moist litmus paper and red lit-
mus turns blue which means that it is basic in nature.

(2) It is used to make bread, cake, dhokla.

(3) Being basic in nature it is used to reduce acidity in
the stomach.
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(4) NaHCO, is used to make the active substance CO,
in the fire extinguisher.

(5) Baking soda is used to clean an oven.

e Sodium Carbonate
Common Name - Washing Soda
Chemical Name - Sodium Carbonate
Molecular formula - Na,CO,.H,O

e Properties and uses

(1) Washing soda is a whitish and odourless powder at
room temperature.

(2) Litmus has a blue color in its aqueous solution.

(3) It is hygroscopic, that is, it absorbs moisture if left
exposed to air.

(4) It is used mainly for washing clothes.

(5) Sodium carbonate is used in the glass and paper in-
dustry and also in refining of petrol.

e Calcium Oxychloride
Common Name - Bleaching Powder
Chemical Name - Calcium oxychloride
Molecular formula - CaOCl,

e Properties and uses

(1) Bleaching powder is a yellowish white coloured solid
substance.
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(2) Its chemical name is calcium oxychloride.
(3) It has a strong odour of chlorine gas.

(4) It is used for disinfection of drinking water at the wa-
ter works and the water in the swimming pool.

(5) It is used for bleaching of cloth.

(6) It is used for disinfection by the road side and gar-
bage sites.

(7) Dilute sulphuric acid and dilute hydrochloric acid re-
act rapidly with bleaching powder to release chlorine
gas completely.

CaOCl, + H,80, — CaSO, + CL,T + H,0

(8) Calcium oxychloride reacts slowly with carbon diox-
ide to form calcium carbonate and chlorine.

e Some Crystalline Salts

(1) Alum (Potash alum - K, SO,.AL(SO,),. 24H,0 )

(2) Borax (Na,B,0,. 10H,0)

(3) Epsom salt (Magnesium sulphate MgSO,. 7H,0)

(4) Barium chloride (BaCl,. 2H,0)

(5) Sodium sulphate (Glauber’s salt Na,SO,. 10H,0)
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15. Life Processes in Living Organisms

e Transportation - By the process of transportation,
a substance either synthesized or absorbed in one part
of the body reaches another.

e Transportation in plants - Roots of plants absorb
inorganic substances like nitrogen, phosphorus, mag-
nesium, manganese, sodium, etc from the soil and
transport them. The xylem conducts the water
whereas the phloem conducts the food.

Transportation of water in plants

e Root pressure - Root cells are in contact with wa-
ter and minerals in the soil. Water and minerals enter
the cells on the root surface due to difference in con-
centration. As a result, these cells become turgid.
These turgid cells exert pressure on the adjacent cells.
This is called ‘root pressure’.

e Transpiration pull - Plants give out water in the
form of vapour through the stomata on their leaves.
Two cells called guard cells are present around the
stomata. These cells control the opening and closing
of stomata. Transpiration occurs through these sto-
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mata. Water is released into the atmosphere by leaves
through the process of evaporation.
Transportation of food and other substances in
plants - The food produced in leaves is transported
to each cell in the plant body. Excess food, except
amino acids, is stored in roots, fruits and seeds. This
process is called ‘translocation’.

Excretion - Removal of waste or harmful substances
from the body is called excretion. In unicellular or-
ganisms, waste materials are directly eliminated across
the cell surface whereas the process of excretion in
multicellular organisms is complex.

Excretion in plants - Excretion is a simpler process
in plants than in animals. There is no special organ or
system for excretion in plants.

Dialysis - The process of separating the nitrogenous
waste from blood with the help of this machine is
called dialysis.

Co-ordination - The systematic regulation of dif-
ferent processes can be called control and bringing
about the different processes in the proper sequence
can be called co-ordination.
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e Nervous control - Humans can respond to changes
in their surroundings due to nervous control. Impulses
are generated in the human body, in accordance with
changes in the surroundings. Nervous control plays
the important role of empowering the body cells with
ability to respond to these impulses.

e Neurons (Nerve cells) - Special types of cells which
conduct impulses from one place to another in the
body are called neurons. Neurons are the structural
and functional units of the nervous system. Nerve
cells, the largest cells in the human the body, many
measure up to a few metres in length. Nerve cells
have the ability to generate and conduct electrochemi-
cal impulses.

Types of nerve cells/neurons
(1) Sensory neurons

(2) Motor neurons

(3) Association neurons
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The Human Nervous System

|
| l l

Central nervous Automatic Peripheral
system nervous system nervous system
|
| I |
Brain spinal cord Cranial Spinal
I nerves nerves

|
Cerebrum Medulla oblongata  Cerebellum

e Reflex action - An immediate and involuntary re-
sponse given to a stimulus from the environment is
called a reflex action.

e Chemical control - Control and co-ordination in our
body is also brought about with the help of certain
chemical substances called hormones. Hormones are
secreted by endocrine glands. Endocrine glands along
with the nervous system are responsible for the con-
trol and co-ordination in our body.
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Endocrine glands

Glands Location Hormones Functions
Hypothala-| Above the | Secretes the hormones|- Controls the
mus pituitary which control the pituitary gland
gland, in the | activity of the
forebrain secretory cells of the
pituitary gland.
Pituitary |At the base | Growth Hormone - Stimulates growth
of brain of bones
Adrenocorticotropic |- Stimulates
hormone adrenal gland
Thyroid stimulating |-Stimulates thyroid
hormone gland
Prolactin - Stimulates milk
production
Follicle stimulating  |-Controls growth
hormone of gonads
Luteinizing -Controls menstrual
hormone cycle and ovulation
Oxytocin - Contracts uterus
during parturition.
Antidiuretic - Regulates water-
hormone level in the body
Thyroid | Anterolateral| Thyroxine - Controls growth
sides of of body and
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trachaea in

metabolic activities

neck region |Calcitonin - Controls calcium
metabolism and
calcium level in blood
Parathy- |Four glands |Parathormone Controls metabolism
roid behind of calcium and
thyroid gland phosphorus
Pancreas | Behind the - Stimulates liver
stomach. to convert glycogen
Four types into glucose
of cells -Stimulates liver to
Alpha-cells |Glucagon convert excess
(20%) bloodglucose into
glycogen
Beta-cells  [Insulin - Controls levels of
(70%) insulinand glucagon
Delta-cells [Somatostatin -Controls
(5%) movements of intes
P.P. cells or [Pancreatic tine and thereby
F-cells (5%) [Polypeptide glucose absorption
- Controls secretion
of pancreatic juice
Adrenal | Anterior Adrenaline and -Controls behaviour
Gland end of each [Nor-adrenaline during crisis and
kidney emotional situations
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Corticosteroid

-Stimulates heart and
its conducting tissue
and metabolic
processes.

Maintains balance
of Na" and K" and
stimulates metabolism

Ovary

On either
side of
uterus in
women

Oestrogen

Progesterone

-Stimulates growth
of endometrium
-Stimulates growth
of secondary sexual
characterstics in
women

-Prepares the endom-
etrium for conception
and maintains the
pregnancy.

Testis

In scrotum

Testosterone

Stimulates growth
of secondary sexual
characterstics like
beard, mustache,
hoarse voice, etc. in
men

Thymus

In thoracic
cage, near
the heart

Thymosin

Controls the cells
which give rise to
immunity
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16. Heredity and Variation

Genetic - The branch of biology which studies the
transfer of charactistics of organism from one gen-
eration to the next and genes in particular is called
genetics.

Heredity - Transfer of characteristics from parents
to offspring is called heredity.

Inherited traits and expression of traits - Though
there are many similarities between parents and their
offsprings there are some differences too. These simi-
larities and differences are all the effect of heredity.
Chromosomes - The structure in the nucleus of cells
that carries the hereditary characteristics is called the
chromosome.

Organization of Chromosomes - Each chromo-
some is made up of DNA and it appears dumbell-
shaped midway during cell division. There is a con-
stricted region on each chromosome. It is called
the‘Primary constriction” or ‘Centromere’ . This di-
vides the chromosome into two parts. Each part is
called an ‘arm’. The centromere has a specific posi-
tion in each chromosome.
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Types of Chromosomes

(1) Metacentric (2) Sub-metacentric
(3) Acrocentric (4) Telocentric

Genetic - Each chromosome is made up of a single
DNA molecule. Segments of the DNA molecule are
called genes.

DNA fingerprinting - The sequence of the genes in
the DNA of a person i.e. the genome of the person is
identified. It is useful to identify the lineage and to
identify criminals because it is unique to every person.
Mendel’s principles of heredity - heredity are
based upon this fact.Genetic material is transferred
in equal quantity from parents to progeny. Principles
of heredity are based upon this fact.

Mendel’s experiment on Monohybrid cross - In
this experiment, Mendel brought about the cross be-
tween two pea plants with only one pair of contrast-
ing characters. This type of cross is called a mono-
hybrid cross.

Mendel’s experiment on dihybrid cross - In this
experiment, Mendel brought about the cross between
a pea plant producting rounded and yellow coloured
seeds and a pea plant with wrinkled and green
coloured seed. In this cross two pairs of contrasting
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characteristics were considered colour of seeds and
shape of seeds. Hence, it is called a dihybrid cross.

Genetic disorders

A.

Disorders due to chromosomal abnormalities.
Down syndrome - Down syndrome is a disorder
arising due to chromosomal abnormality. This is the
first discovered and described chromosomal disorder
in human beings. This disorder is characterised by
the presence of 47 chromosomes. It is described as
trisomy of the 21% chromosome.

Turner syndrome - Turner syndrome (or 44+X)
arises due to either inheritance of only one X chro-
mosome from parents or due to inactivation of the
gender-related part of X-chromosomes. Instead of
the normal 44+XX condition, women suffering from
Turner syndrome show a 44+X condition.
Klinefelter syndrome - This disorder arises in men
due to abnormalities in sex chromosomes. In this dis-
order, men have one extra X chromosome; hence their
chromosomal condition becomes 44+XXY.

. Diseases occuring due to mutation in single gene

(monogenic disorders).
Albinism - In this disease the body cannot produce
melanin.
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e Sickle-cell anaemia - Normal haemoglobin has
glutamic acid as the 6™ amino acid in its molecular
structure. However, if it is replaced by valine, the
shape/structure of the haemoglobin molecule changes.
Due to this, the erythrocytes or red blood corpuscles
(RBC), which are normally biconcave become sickle-
shaped. This condition is called ‘sickle-cell anaemia’.

e Mitochondrial disorder - Mitochondrial DNA may
also become defective due to mutation. During fer-
tilization, mitochondria are contributed by the egg cell
(ovum) alone. Ex. Leber heredity optic neuropathy.

D. Disorders due to mutations in multiple genes :
(Polygenic disorders).

e Sometimes, disorders arise due to mutations in more
than one gene. In most such disorders, their severity
increases due to effects of environmental factors on
the foetus.

17. Introduction to Biotechnology

e Tissue - A group of cells having the same origin,
same structure and same function is called ‘tissue’.

Animal Tussue

e [Epithelial tissue - Squamous epithelium, Stratified
epithelium, Glandular epithelium, Columnar epithe-
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lium, Ciliated epithelium, Cuboidal epithelium.
Connective tissue
Nervous tissue - Blood, Lymph, Areolar Tissue,
Adipose Tissue, Cartilage, Bones, Tendons and liga-
ments.
Muscular tissue - Straited muscles, Non-striated
muscles, Cardiac muscles.
Plant tissue -

Plant| tissue

Meristematic tissue Permanent tissue
) |
Simple permanent Complex permanent
tissues tissues

|
Parenchyma Collenchyma  Sclerenchyma

Xylem  Phloem

18. Observing Space : Telescopes

Different forms of light - Light is an electromag-
netic wave. Every wave has a characteristic wave-
length. Our eyes can see only that light which has
wavelengths between 400 nm to 800 nm. Such light
is called visible radiation.
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Type of radiation Wavelength
Radio waves Longer than about 20 cm
Micro waves 0.3 mm— 20 cm

Infrared waves 800 nm — 0.3 mm
Visible light rays 400 nm — 800 nm
Ultraviolet rays 300 pm — 400 nm
X-rays 3 pm—300 pm
Gamma rays Shorter than 3pm
Telescopes

e Optical telescopes - To collect the maximum
amount of light coming from a heavenly object, the
objective lens should be made as large as possible.
Using the light collected by the objective a smaller
lens, called the eyepiece, produces a large image of
the source. Light rays change their direction as they
enter a lens from the atmosphere and again when
they enter the atmosphere after passing through the
lens. This is called refraction. Hence such telescopes
are called refracting telescopes.

e Reflecting telescopes - The light rays get reflected
by mirors in telescopes using concave mirrors are
called reflecting telescopes.

e Radio telescope - Many heavenly objects emit ra-
dio waves in addition to visible radiation. We cannot
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see this radiation with our eyes. Hence, a special type
of telescope is used to receive these rays. It is called
a radio telescope. A large radio telescope called the
Giant Meterwave Radio Telescope (GMRT) has been
erected at Narayangaon near Pune. It uses radio
waves having wavelengths of about a metre, coming
from planets and stars to study those heavenly bodies.
Telescopes in space - Visible light and the radio
waves emitted by heavenly bodies in space can pass
through the earth’s atmosphere and reach the earth’s
surface. So, optical and radio telescopes can be
erected on the surface of the earth.
Indian Space Research Organization (ISRO)
Bengaluru - ISRO was established in 1969 with the
aim of developing technology for making and launch-
ing of artificial satellites. Till date, ISRO has success-
fully launched a large number of satellites. ISRO’s
programme is foremost among the successful pro-
grams undertaken by independent India.
Astrosat - In 2015, Indian Space Research Organi-
zation (ISRO) launched an artificial satellite called
Astrosat, in space. This satellite has ultraviolet and
X-ray telescopes and detectors.

¢
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