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TOPIC - 01

SETS

1.1 Introduction

Some pictures are given below. It contains the group of
things you know.

| 1,2,3,4,5,86,
. = _—"| 7891011,
= =| 12, ..

- 3 = 2
Flower Pile of note- Collection of

bouquet

keys books numbers

We use special word for each of the collection given
above. In all the above examples we can clearly list the
objects of that collection. We call the collection of such
objects as 'Set'.

See the examples given below and decide whether itis a
set or not.

i) Days of a week

ii) Months in a year

iii) Brave children in the class

iv) First 10 counting numbers

v) Strong forts of Maharashtra

vi) Planets in our solar system.

HTeAT TRl pictures (&13\[) feett 3Ted. cme s Ui
SR e

SR Ueh OI%QH*-CL’E»IHIGI ST special word (TARTE ¥1&F)
ATRA. AT T example (IIEVT) TEA FHEIAIA Feh ST
3 I clearly (FHHIUT) FITAT AT, ST ST AT
'Set' (') 3T U,

T A4S o WO,

i) 3MeasaTd 9Id ar

ii) TShT ST Month (Ffe)

iii) ST Brave D) 'ﬂﬁ

iv) gfeedT 10 counting numbers Gﬁ?l'\ci@T)

v) HeRTTeTer Strong (&%) forts (TS - feheeT)

vi) ST %fi’qf@?ﬁﬁ Planets (Ug)

i) If we can definitely and clearly decide the objects of a
given collection then that collection is called a set.

ii) Generally the name of the set is given using capital
letters A, B, C ... Y, Z

iii) The members or elements of the set are shown by
using small letters a, b, c,.....

iv) If a is an element of set A, then we write it as 'a € A’
and if a is not an element of set A then we write 'a ¢ A".

Now let us observe the set of numbers.

N={1, 2, 3,...}is a set of natural numbers.
W={0,1,2,3...}is aset of whole numbers.
I={.,-3,-2,-1,0,1, 2 ..} is a set of integers.

Q is a set of rational numbers.
R is a set of real numbers.

Sets (@ia) -

ST GUEidtel 2% definitely and clearly (3% o
FHHUUI) FITaT AT, T T G 3T TUTdTd.

TN AT VIS WARERIIU A, B, C,
<‘II“|°|'>| 3‘/{\"“ OIUIHIQ’1<'||(’| LH'Ez?’*‘ll i\ I('IF\IC’I WOIN{CIICI.
4T elements (¥IZh) TEITATTE a, b, Coeeeenrene pIECa]
ST 3T TR,

AT TT A TEEH ST ' a € A' 3 TAGara T a &
T A =1 5 ARl & SRIAUATEe

a g A' 3T fefeard.

STAT 39T set of numbers ({T@El'l% ) g,

N={1, 2, 3,...} @ set of natural numbers (ﬂﬂﬁlcb GETE)
wW={0,1,2,3. } @l set of whole numbers (E[Usf =)
I={., -1,0,1, 2. }%Tsetoflntegers@flﬁflo‘
HEATH)

Qel W4 rational (crﬁﬂtr) &= 99

R T real (a0 9= 99

1.2.1 Methods of Writing Sets

There are two methods of writing set.

1) Listing method or roster method

In this method, we write all the elements of a set in curly
bracket. Each of the elements is written only once and
separated by commas. The order of an element is not
important but it is necessary to write all the elements of
the set.
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ivJANB € AandANBC B

VAN A = ¢
vi)ANA=A
ViDA N = ¢

# Let's learn

1.9.2 Disjoint sets

i) Let, A={1, 3,5,9} and B = {2, 4, 8} are given.

ii) Confirm that not a single element is common in set A
and B.

iii) These sets are completely different from each other.
So the set A and B are disjoint sets.

iv) Observe its Venn diagram.

Disjoint sets (faf¥t= @) -

TEET, A = {1,3,5,9)

3T B = {2,4,8} & 9 ¥4 fFer 3.

T A 9 B T UHhel HES O¢F 6. BISE o 9
completely different (E@"Tﬁ =) Tham disjoint sets
(o) ST, WU i faeRT fohan * fafy=T ' dw 3@
TEUTATT. AT Het o 3T UTer.

Activity I: Observe the set A, B, C given by Venn
diagrams and write which of these are disjoint sets.

Ans:

A={1,2,4,7,5,3,6}

B={8,93,6,10,11,12}

C={10,11,12}

Sets Aand Care disjoint sets, because there is nota single
element common in the sets.

Activity II:
Let the set of English alphabets be the Universal set.

Ans: The letters of the word 'LAUGH' is one set and the
letter of the word 'CRY" is another set. We can say that
these are two disjoint sets. Observe that the intersection
of these two sets is empty.

SetA: {L, A, U, G, H}

SetB: {C,R, Y}

These two sets do not have any common elements.
~ANB= ¢.

1.9.3 Union of two sets

Let A and. B be two given sets. Then the set of all
elements of set A and B is called the Union of two sets. It
is written as A U B and read as 'A union B’

AUB = {x|x € Aorx €B},

Union of two sets (S17 W= =T GANT) -

ST, A 30T B ¥ S | TR, a1 I8! Gt g2t
fogge g e A ST B A S WA W e
dl AU B 3/ f@fedd 3TfoT 'A union B' (A T3 B) 3/
T,

Ex1)A = {-1,-3,-5,0}
B = {0,3,5}
AUB = {-3,-5,0,-1,3,5}

......................................

Notethatt A U B =B n A
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So multiplying both the sides by 100

100x = 37.37
~100x—x = 37.37 — 0.37
~99x = 37

_ ¥

~ 99
Ans: 0.37 = 22

99

iii) 3.17

Solution: 3.17

Letx = 3.17. Here, 1 and 7 are the two recurring digit.

So multiplying both the sides by 100

100x = 317.17
~100x —x =317.17 — 3.17
~99x = 314

_ 314

99
Ans:3.17 = 2%

99

iv) 15.89

Solution: 0. 89

Letx = 15. 89.

Here, 8 and 9 are the two recurring digit.
So multiplying both the sides by 100
100x = 1589.89

~100x — x = 1589.89 —0. 89

~ 99x = 1574
_ 1574
~ 99
Ans: 1589 = 27
99
v) 2514

Solution: 2. 514

Letx = 2. 514.

Here, 5, 1 and 4 are the three recurring digit.
So multiplying both the sides by 1000
1000x = 2514.514

~ 1000x — x = 2514.514 —2.514

~ 999x = 2512
_ 2512
~ 999
Ans: 2514 = 212
999

# Let’s recall.

i) The numbers v2 and v/3 shown on a number line are
not rational numbers means they are irrational
numbers.

A
3

DC B 0.
0

GRS

ii) On a number line OA = 1 unit. Point B. which is left to
the point 0 is at a distance of 1 unit. Co-ordinate of point
B is -1. Co-ordinate of point P isv/2 and its opposite
number - V2 is shown by point C. The co-ordinate of
point C is - v2. Similarly, opposite of is V3 is —v/3which
is the co-ordinate of point D.

2.4 Irrational and real numbers

Q. Prove that /2 is irrational number.

Proof: This can be proved using indirect proof.
Let us assume that /2 is a rational number. So v2 can be
expressed in g form.

g is a reduced form of rational number. Hence p and q

have no common factor other than 1.

J2 =P

q

. 2= Z_Z
2q2=p?

p? is even.
p is also even means 2 is a factor of p  ..... (i)

p=2t L. (Suppose)
~P2 — 412
tel

~2q2=4t2 (v p?=2q?)

5 Q2= 2t2

~ g%is even.

~ (qis even.

-~ 2is afactor of q - (ii)

From the statements (i) and (ii), 2 is a common factor of
p and q both.

This is contradictory because in g ; we have assumed that

........ (Squaring both the sides)

p and q have no common factor except 1.
- Our assumption that v/2 is rational is wrong.
~ /2 is an irrational number.
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Irrational and real numbers (Wﬁ'ﬁ'ﬂ anfor I
TEAT) -

V2 & HET SURHT 3 ¥ indirect (3TITET) g 33
proof (FG@') FHIAT I

V2 # i e o & e e o £ e
g & T IRET §& reduced form (ST €9) 37 WU

p @ q W& 1 YT AT common factor (HTHTES Ta¥ISTeh)
e, 3T A,

(ST SSTET T )

2. p? & even number (FHEE) 3.

Sop GE UNEEN AE, WU 2 @ p O o
AME.........(I)

" q? & 9H AT 3TE,

s q B 9 G IR,

2. 2 % q =1 G factor (fT9STh) oT%..........(I0)

faem (1) & (1) 3% 2 & p 3T q AT YHES [TSTH
3.

&t contradictory (fSETdT) 3Te, HROT g e p ST q =

1 AT Tehar S favrsTer M@l

<. /2 & uRHT T 3T & assumption (TEIAh) Tehid 3T
~. V2 ® irrational number (3URHT TET) 3R,

# Note:-

i) Every point on a number line is associated with a
unique a 'Real number' and every real number is
associated with a unique point on the number line.

ii) We know that every rational number is a real number.
But+/2,v3,—v2,m, 3 +V/2 etc. are not rational numbers.
It means that Every real number may not be a rational
number.

Note (3iT): AISHE, number line (FERET) T T
%@T 1S9 & 'Real number’ CrsEisE) |a effoT
TS SR SR TS STURT point (f6%) TERYeR
.

JMICATAT AR 3T, every rational number (EI?%EE
URHT W) aRAd W . W V2,V3,— V2,3 +

9th (Mathematics)

V2 3T ST AT R AR, WU Wedeh aredd §E
& IR ST 3T AR € T .

2.5 Decimal form of irrational numbers

Q. Find the square root of 2 and 3 using division
method

Solution:
Square root of 2

1.41421...
1 \2.00 00 00 00....
+1 \1

24 \100
+4 \—96
281 \ 400
+1 \-281
2824 \11900

+ 4 \-11296
28282 | 60400
+ 2 \— 56564
28284 1 \ 0383600

v V2 =1.41421 ...

Square root of 3

1.732....
1\ 3.00 00 00 00 ...,
+1\-1

27\ 200
+7\-189
343\ 1100
+3 \-1029
3462\007100

+ 2\ -6924
3464 \ 0176

. V3=1732....

V2, /3 are irrational numbers hence 1.4142.. and
1.732... are irrational numbers too. Moreover, a number
whose decimal expansion is non-terminating, non-
recurring is irrational.
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[Note: In the division by synthetic method, the divisor
polynomial is in the index form of X+ a or x — a whose
degree is 1.]

# Remember this!

In the division by synthetic method the divisor
polynomial is in the form x + a or x - a whose degree is 1.

Remember this! (%‘ [GLIG) 3‘@1) -

Synthetic method @WW tl{ﬂ?ﬁ) T qWTRR HIAHT ekl
X + a al x — a a1 TS ST ST degree (12D 1
3T 31T divisor (MSTeh) et 3T,

Practice Set - 3.3

Q.1 Divide each of the following polynomials by
synthetic division method and also by linear division
method. Write the quotient and the remainder.

i) (2m2 — 3m + 10) + (m — 5)

Solution: Synthetic division: The coefficient form of
the dividend 2m2 — 3m + 10 is (2, — 3, 10).

The divisor is in — 5. Opposite of —5 is 5.

512 -3 10

10 35
| 2 7 Remainder

The coefficient form of the quotient is (2, 7).
~ The quotient = 2m + 7

Ans: The quotient is 2m + 7 and the remainder is 45.

Linear Method:

2m?2 —3m+ 10

=2m(m —5) + 10m — 3m + 10

=2m(m — 5)+ 7 (m — 5) +35+ 10

=2m (m — 5) + 7 (m — 5) +45

=(m—>5)(2m +7) + 45

Ans: The quotient is 2m + 7 and remainder is 45.

i) (x* +2x3+3x2 +4x + 5)+ (x + 2)

Solution: Synthetic division:

The coefficient form of the dividend x* + 2x3+ 3x2 + 4x +
5is (1, 2,3,4,5).

The divisor is x + 2. Opposite of 2 is — 2.

-2f(1 2 3 4 5

-2 0 -6 4

1 0o 3 -2 @ Remainder

The coefficient form of the quotientis (1, 0, 3, — 2).
=~ The quotient = x3 + 3x — 2.

Ans: The quotient is x3 + 3x — 2 and the remainder is 9.

Linear Method:

X4+ 2x3+3x2+4x+ 5

=x3(x+2) —2x3+2x3+3x2+4x+5
=x3(x+2) +3x(x+2) — 6x+4x+5
=x3(x+2)+3x(x+2)—2(x+2)+4+5
=(x+2)(x3 +3x— 2)+9

Ans: The quotient is x3 + 3x — 2 and remainder is 9.
iii) (y3 — 216)= (y — 6)

Solution: Synthetic division:

First we write the index form of the dividend.
The index form is y3 + Oy2 + Oy — 216.

The coefficient form is (1, 0, 0, — 216)

The divisor is y — 6. Opposite of — 6 is 6.

6|1 0 0 -—216
6 36 216
1 6 36 [0] Remainder

The coefficient form of the quotient is (1, 6, 36).
= The quotient = y2 + 6y + 36.

Ans: The quotientis y2 + 6y + 36 and the remainder is 0.

Linear Method:

y3 — 216 =y2(y — 6) + 6y2 — 216

=y2(y — 6) + 6y(y— 6) + 36y — 216

=y2(y — 6) + 6y(y — 6) + 36(y — 6) + 216 — 216
= (y — 6) (y2 + 6y + 36).

Ans: The quotient is y2 + 6y +36 and remainder is 0.
iv) (2x*+ 3x3 + 4x — 2x2)+ (x + 3)

Solution: Synthetic division: First we write the
standard form of the dividend.
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# Activity

In the following activity, the values of a and b can be
changed. That is by changing a : b, we can create
many examples.

Solution:
a 3 2a

3 3 9
b 4 b 2 8 ’

Now using componendo and componendo- dividendo,
we fill in the boxes :

5a* +2b* 71 3a_ 9 2a—b _1
5a*—2b* 13 4b 16 2a+b 5
a’+b* 25 a 3 a 3
—_— — —_——=— —_— —_— -
b2 16 b 4 2b 8

4.4.3 Theorem on Equal Ratios

. a c _atc
l) IfB theng—a brd

This property is known as theorem on equal ratios.

s a C e - .

ii) If 53T (finite terms) and if ], m. n, ... are non-
zero numbers such that Ib + md + nf +.....

ratio

la+mc+ne+---.

Ib+md+nf+---

This is the general form of the above theorem.

Theorem on Equal Ratios (W TuTrRi=T fageEie) -
=<, O T8l T = < = 2. o fioaed T2 A1 UTerHien

b d b+d

equal ratio (HHTT Eﬂﬁﬂ'{) Ell WTH T,

A IR oA e W 2= S=S= (@i ) s s
I, m, n IT non-zero numbers (Q‘faﬁ'{ g-@qT) Tt a7
each ratio Wm la+mc+ne+-

Ib+md+nf+---

t@) & 9= {[Uﬁ?ﬂ'l?ﬂT ﬁ{‘iﬂ?ﬂ?\l‘ general form (HTHTT
=) fHesd.

# Use your brain power!

In a certain gymnasium, there are 35 girls and 42
boys in the kid's section, 30 girls and 36 boys in the
children's section and 20 girls and 24 boys in the
teen's section. What is the ratio of the number of
boys to the number of girls in every section?

For physical exercises, all three groups gathered on
the ground. Now what is the ratio of number of boys
to the number of girls?

From the answers of the above questions, did you
verify the theorem of equal ratios?

Solution: The ratio of number of boys to the number of
girls in

i) Kid's section = 42:35 = 6:5 (1)
ii) Children's section = 36:30 = 6:5 ....(2)
iii) Teen's section = 24:20 = 6:5 ....(3)

The ratio of the number of boys to the number of girls in
each g 6roup is the same. i.e. g.

Total number of boys = 42 + 36 + 24 = 102

Total number of girls =35+ 30 + 20 =85

The ratio of total number of boys to the total number of
girls

=102:85=6:5 ..(4)

From (1), (2), (3) and (4),

We verify the theorem on equal rations.

R ey # Solved example:

Ex. 1) Fill in the blanks in the following statements.

.ya __b_4a+9b ..yX Yy __z __ 5x-3yt+4z
3=7= 3=s=3=—
Solution:

~a __ b __ 4a+9b _ 4a+9b _ 4a+9b
1)5_7_4><3+9><7_12+63_ 75

X _ Y _Z __ 5XX __ —3Xy _ 4Xz

B =5= 2 53 Taxs — wxa
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VARIABLES

Linear Equations in Two Variables
(T AT Y9I GHIHIT)
5.1 Introduction:

We have studied the linear equations in one variable.
egm+3=53y+8=22 etc.

Ex. Solve the following equations.

ijm+3=5 ~m=5—-3 ~m=2

ii)3y+8=22 ~3y=22-8 ~3y=14 .-.y=§

iii)§:3 ~X=9

O | &

. 4 4
1V)2p=p+§ ~2p-p= 5 “p=

v) Which number should be added to 5 to obtain 147
~X+5=14 ~x+5=14 ~x=9

vi) Which number should be subtracted from 8 to obtain
2?
8—y:2 —y:2—8 y=6

Definition: In all above equation, degree of the variable
is 1. These are called as Linear equation.

We have also studied problems involving one variable.
e.g.i) What should be added to 12 to get 20?

ii) What should be subtracted from 12 to get 5?

This year we will study about linear equations in two
variables.

A U FHHONT TeATe degree (STd®) 1 3@, AT
HHIHOTAT Tehl TAA Linear equation @'Gﬁ'q '\qﬁiﬁlﬁ)
FUTAI.

# Activity

On the glass of following spectacles, write numbers such
that:

(i) Their sum is 42 and

difference is 16.

(ii) Their sum is 37 and

difference is 11.

(iii) Their sum is 54 and | (iv) Their sum is 49 and

difference is 20.

difference is 15.

# Use your brain power!

3x —4y — 15=0and y + x + 2 = 0, Can these
equations be solved by eliminating x? Is the solution
same?

Solution: Yes. Multiplyy + x + 2 = 0 by — 3.

—3y—3x—6=0ie,—3y—3x=6 ... (1)
3x—4y=15 ...(2)
Solving these equations, y=— 3 and x = 1.

5.2 Linear Equations in Two Variables

x + 2y =5; 3x — 7y = 2, etc. involve two variables x and y
each having degree (index) 1. These are known as linear
equations in two variables.

5.2 Linear Equations in Two Variables (ﬁ? PEiCic)
I AHIHTOT) -
7 equations ({'Fﬂav'{'UT) e g variable (TeT) A
3T ATt Tedh TeATel degree (HTdTh) 1 3THE TR T
Linear Equations in two variables Gﬁ? TAA T
FHIHIT) TEUTAT.

5.3 General form of Linear Equation in Two

Variables:

The general form of the linear equation in two variables
is ax + by + ¢ = 0, where a, b, c are real numbers and a #
0, b # 0 at the same time.
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General form of Linear Equation in Two Variables
ax + by 4+ ¢ = 0 a1 THHOMT a, b, ¢ AT real numbers
(ST HEAT) STHATCT 37T a & b & same time (T T3
AT 0 FHAA T & THHT I FAA ST FHHLOTS
T €9 3T

T FHIHOTT 31761 TeITl =ik 1 37%. & WHIOT Linear

) 3R,
5.4 Simultaneous equations:

Two or more different linear equations in two variables,
having the same variables, taken together form a system
of linear equations in two variables. This system is
known as

Simultaneous equations (QTH‘M‘F&I%‘ ‘-Fl'!ﬂWﬁ):
SIegT 9 variable (Te) 1A 319 linear (i'lﬂ'{f) HHEHOTS
UhTT el ToaR AT deal o equations (THISHOT) T

simultaneous (TSHATHATE) THIHIOT 3T FEUTAT.

5.4.1 Elimination Method of solving Simultaneous

Equations:

i) In this method, we first make the coefficients of any
one variable in both the equations numerically equal by
multiplying the equations by suitable constants. Then
either by adding or subtracting new equations, we
eliminate one variable.

ii) So we get a linear equation in one variable. Solving it,
we get the value of one variable.

Substituting this value in any one of the given equations,
we get the value of the other variable.

Elimination Method of solving Simultaneous

Equations (JeTel @0 H&EA UTHAMNIS  FHIHIOT
Hrequart UgE) -
7 URHATES GEATACT YT SHIUTCATE! TH variable (Te)

< HE&AT ORI 55T & equal (THARE!) HE U,
A e addition @'ﬁﬁ) 9 substraction @fﬂ'IEITEbe)

AR TOTA 5697 & U variable (I6T) T A 0T,
aqsuqa\aa' 3 AT Linear Equations (Q'EE'\EITETFEIEF

HH(\IGIO{UI) e, HH(\IOI'){UIIC’H Treiaedmer. SIeITel Tehl

9th (Mathematics)

variable (<IT) o value (ﬁﬁqﬁ) e a @& feaa
TS 37 3E=4T FeATa R fHesd.

# Solved Examples:

Ex.1) Solvex+y=14and x-y =2

Solution:

By adding both the equations we get an equation in one
variable.
x+y=14
+X-y=2
2x +0 =16
2x=16
x=8
Substituting x = 8 in the equation i)

x+y=14

~8+y=14

Ly=6

Here (8, 6) is the solution of first equation. Let us check,
whether it satisfies the second equation also
X-y=8-6=2is true.

~ (8, 6) is the solution for both the equations.

Hence (8, 6) is the solution of simultaneous equations x
+y=14andx-y=2.

Ex.2) Sum of the ages of mother and son is 45 years.
If son’s age is subtracted from twice of mother’s age
then we get answer 54. Find the age of mother and
son. It becomes easy to solve a problem if we make
use of variables.

Solution: Let the mother’s today’s age be x years and
son’s today’s age be y years.

From the first condition

X+y=45

From the second condition 2x - y = 54
Adding equations (1) and (2)

=~ 3x+0=99

~3x=99

~x=33

Substituting x = 33 in the equation (1)
~33+y=45

~y=45-33

Ly=12

Putting the value x = 33 in (2),
We get 2x -y =54
~2(33)-y=54
~66-y=54
~—y=54-66
Ly=12

Today’s age of mother = 33 and today’s age of son = 12.
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3) Shri Rajendra invested X 3,20,000 in a mutual
fund. He received X 67,200 as dividend at the end of
the year. How much per cent is this amount of the
investment ?

4) Shri Lalbhai invested X 4,00,000 in some industry.
After 1 year he received X 5,20,000 from the
industry. Putting aside the original investment, he
invested his gains in mutual fund and shares in the
ratio 3:2. How much did he invested in shares?

Solution: Profit after a year
=3 —X

= X 1,20,000.

. . 2
The amount invested in shares = S X X

=X

5) Ram’s monthly income is 80% of Shyam’s monthly
income. What is Ram’s monthly income, if Shyam’s
monthly income is X 15,000 ?

3- Marks Questions

1) Compute the income tax payable by the following
individuals.

i) Shri Manoj who is 39 years old and has a taxable
income of X 9,54,000.
ii) Mr D’Suoza who is 67 years old and has a taxable
income of X 4,20,000.
iii) Shri Shaikh who is 80 years old and has a taxable
income of X 6,00,000.

2) Shri Rane is 71 years old. Last year his annual
income was X 15,00,000. How much tax does he have
topay?

4 - Marks Questions

1) Amit spent 8% children's education, invested
15% in shares, deposited 5% in a bank and used
50% for his daily expenses. He was left with a
balance of 13,200. Find his monthly income.

9th (Mathematics)

2) Mohmadbhai kept 30,000 in a bank at 9%
compound interest for 2 years. Mohsin invested X
95,000 in a mutual fund for 2 years and received X
1,14,000. Whose investment was more profitable?

ANSWERS

1- Mark (Multiple Choice Questions)

Q. 1.A) 2.B)

3.0) 4.D) 5. A)

2 - Marks Questions

1) 36,000; 310,000; 36,000; I4,000.

2) 314,400 3)21%

4) % 5,20,000; 34,00,000; 31,20,000; I48,000.
5)X 12,000  6.%7,500.

3 - Marks Questions

1)i)% 1,06,399 i) 6,180
2) X 15,00,000, X 2,67,800.

iii) X 30,900.

4 - Marks Questions

1) X60,000
2) Mohmadbhai's interest = 18.81% and Mohsin's
profit 20%. Investment by Mohsin was more profit-able.

Dnyanada Publication House Pune
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Solution: The number of persons donating Rs. 350 or
more is
4+4+2+1=11.

7.7 Cumulative frequency less than the upper class
limit and meaning:

Ex.: The following information is regarding marks in
mathematics, obtain out of 40 scored by 50 students
of 9th standard in the first unit test.

Class Frequency
Interval (no. of
students)
0-10 02
10 - 20 12
20-30 20
30-40 16
Total N =
50

From the table, fill in the blanks in the following
statements.

i) For class interval 10- 20 the lower class limit is 10 and
upper class limit is 20.

ii) How many students obtained marks less than 10?
Ans: 2

iii) How many students obtained marks less than 207
Ans: 2 +12=14

iv) How many students obtained marks less than 30?
Ans: 14 + 20 =34

v) How many students obtained marks less than 407?
Ans: 34 +16=50

Cumulative frequency less than the upper class limit and
meaning:

7.8 Cumulative frequency more than or equal to the

lower class limit and meaning:

Ex.: A sports club has organized table tennis
tournaments. The following table gives the
distribution of player’s ages. Find the cumulative
frequencies equal to or more than the lower class
limit and complete the table.

9th (Mathematics)

Solution: Equal to lower limit or more than lower limit
type of cumulative table.

Age Tally | Frequency Equal to
(Year) | marks (no. of lower limit
students) or more
than lower
limit
10-12 | HH Il 9 50
12-14 | HH4 HH 23 50-9=41
il
14-16 | HH HH 13 41-23=18
L1
16-18 HH 05 18-13=05
Total N =
50
Class f cf Meaning
(marks) (more
than
type)

0-20 4 50 50 students
got 0 or more
than 0 marks

20-40 | 8 | 50-4=46 46 students
got 20 or more
than 20 marks

40-60 | 2 | 46+8=38 38 students

0 got 40 or more
than 40 marks

60-80 | 1 |38-20=18| 18students

2 got 60 or more
than 60 marks
80-100 | 6 | 18-12 =6 | 6 students got
80 or more
than 80 marks
Total N =50

# Remember this!

The sum of the frequency of 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.

Remember this & H&iﬁ%‘clle) -
wErE fafere s frequency (IRARAT) 30T T ST
M= | e aRERAT AT SRetell e et ake

Dnyanada Publication House Pune
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TATQUET Less than cumulative frequency (Eb_‘:ﬁ TehRE Hiad
INERET) TUTATd. AT f&etl ‘less than type’

P Q R
-
i) point (%) R & P 27T Q T A 3WeA X &
betweenness (TN P-R-Q 3T T,
8>

P R Q
1ii) %ﬁ;{ P & R 3TIUT Q AT ST 31T X &l betweenness
(ST R - P - Q 2 S¥eferel.
>

R P Q
ST d(P,Q) +d(Q,R) = d(P, R) 3™¥eT @ Q & faig p amfor
REAT M T 3 UMM, & SEAl P-Q-R 3
TN,

1.3.1 Line Segment:

L i

A B
i) The union set of point A, point B and points between A
and B is called segment AB or seg AB.
ii) The distance between the endpoints of a segment is
called the length of the segment.

L ¥

A 5cm B
In the above figure, the length of segment AB is written
asl(AB) = 5cmor AB = 5cm.

1) Line Segment QUTETD):

i) 55 A, fag B 371for a1 39 foge=an s wd fag @
union set (‘Fi'{ﬁ"'l'\q‘?[) U IUEE AB 379, Segment
(RUTEE) AB & SIS seg (1) AB 318 feAfgdr.

i) EEIECEIE)) Wﬁ?‘ﬁlﬁ SIS length of the segment
(RUTESTE! FAfE) T,

iii) length of the segment AB T I(AB) =5 & AB = 5 3TH&l
fetfeaa.

Ex. 1) On a number line points A, B and C are such
that d(A,B) = 5,d(B,C) = 11 and d(A, C) = 6 which
of the points is between the other two?

Solution: Which of the points A, B and C is between the
other two, can be decided as follows.

.................................................

d(B,C) = 11 e (1)
d(A,B) + d(A,C) =54+ 6 =11 v (i)

~ d(B,C) = d(A,B) + d(A, Q) ... [from i) and ii)]
Points A is between point B and point C.

Ex. 2) The co-ordinate points A on number line is 5.
Find the coordinates of points on the same number
line which are 13 units away from A.

Solution: As shown in the figure, let us take points T and
D to the left and right of A respectively, at a distance of
13 units.

The co-ordinate of point T, which is to the left of A, will
be5-13 =-8

The co-ordinate of point D, which is to the right of A, will
be 5 + 13 = 18

~the co-ordinates of points 13 units away from a will be
—8and 18.

Verify your answer: d(A, D) = d(A, T) = 13.

# Activity:

Dnyanada Publication House Pune
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1) Points A, B, C are given aside. Check, with a stretched i 35° 3 i
thread, whether the three points are collinear or not. If ! i
they are collinear, write which one of them is between i i
the other two. i i

Example for Practice - HOME WORK i = i

1) In the figure, seg AB || seg CD £A=75°and £C=35°. ~ = —-------oommmm
Find the value of x, y and z.

4) In the figure, ray AB || ray CD. From the
information given in the figure, find the value of x.

2) In the figure, ray AB || ray CD. Find the measures 5) In the figure of1 || m, what is the value of x.
of ~PCD and 2«CPD.

_________________________________

LA : i : i
| 560 | : |
: : 1 < > 1 :
: \< | l 3x/ :
| m
! ! l 2+ 15 l
| 100° (N i i i
i C s ; ANSWERS

1)x=35,y=70",z="75".
3) In the figure, line ED || seg AB and E-C-D. From the 2) /PCD = 44" and 2CPD =80".
information given in the figure, find the values ofx,y  3)x =65,y =80",z=35"
and z. 4)x = 40°

5)x=15

Dnyanada Publication House Pune Page 13
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Given: In AABC, side AB = side AC Construction: Draw the bisector of QPR intersecting
To Prove: ZABC= £ACB side QR at M suchthat Q -M -R.
A

————————————————————

B D (@
v A 7\
_____________________ ! Q M R
\4
Construction: Draw the bisector of 2 BAC which  +~--oommmmmooo '
intersects side BC at D such that B-D - C. Proof: In APQM and APRM,
24PQM = £PRM .... (Given)

Proof: In AABD and AACD, 2QPM = £RPM ... (Construction)
Seg AB = seg AC ... (Given) SegPM =segPM ... (Common side)
£BAD = 2CAD ... (Construction) APQM = APRM .... (AAS test of congruence)
Seg AD = seg AD ... (Common side) ~segPQ=segPR .. (cs.ct)
~ AABD = AACD ... (SAS test of congruence)
~ £ABD = £ACD ... (ca.ct) Corollary: If three angles of a triangle are congruent,
~/ABC=/ACB ..(B-D-0Q) then its three sides also are congruent.

Corollary: If all sides of a triangle are congruent then Corollary (SUTH): epoTd three angles (Fﬁ?%Qf aﬁ'—r)
it’s all angles are congruent. THET STACT IX AT three sides (AF&! ST5]) congruent

(THET) FETH.
Corollary (3U¥®d): Triangle (T = A=t sy )

congruent (THEY) Teel, T A fef=l angles (i) Given: In AABC, zA = /B =/C
congruent (Th&Y) 3THATI 37T Yedieh Shi=Te | 60° 3T, e

3.4.1 Converse of isosceles triangle theorem

Theorem: If two angels of a triangle are congruent, i

then the sides opposite to them are congruent.

Converse of isosceles triangle theorem (WA@Y
e e EEE - e .

Theorem (W99): ST IV two angels (3 %)

: To Prove: side AB = side BC = side AC
congruent (Tsh&Y) AT O 1 BETEHRT a ve: side side side

congruent (THHM) STHA. Proof: In AABC, zB= «C ... (Given)
=~ side AB = side AC

Given: In APQR, 2PQR=«PRQ (Converse of isosceles triangle theorem) .... (1)
In AABC, 2zA = £B ... (Given)

To Prove: side PQ = side PR - side BC = side AC

..... (Converse of isosceles triangle theorem) .... (2)

Dnyanada Publication House Pune Page 14
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Q. 1 Construct A XYZ, such that XY + XZ = 10.3 cm,

1
1
1
1
|
1
N |
ﬁe |
—
=N
20
,rm |
. =) !
[e] g_
e a2 !
I T o
1
< N ! >
| “ ! <
= |
3 N > !
= o !
h 4 e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = 1
2 1 ” 2
m N b
& >~ < !

Q Il
$ T | z
1

I i S N

> “ o
B | ©

o> v /8N L e
IR “ __ “
© “ = X “
- | ! N !

b~ = b 1 1
SN m 5 m

Ll )
S ! - !
Mw.m .M.Ma“ = - |
Q .F_ - 1
e.ml mh“ __ e“
T e 5 ! Z = E5 !
Szn = N CWO_
~__“.m o | = —
= o -+ -

(&)} “ > 1 AN = !
BAO . s &0
SB35 “ g : |
.lu;nl.w \ s + o !
wv

5 9 | =l |
~__Sm 1 SL 1
2 E g g <
ecm ! o g 1
TN | 5 | %
. B <t _ M & _ a
< O« S : (= R N <

Page 15

Dnyanada Publication House Pune



Demo Pages of Book

9th (Mathematics)

seg BE =seg. DE ... (Given)

AAEB = ACED ... (SAS test of congruence)
/BAE=/2DCE ..(c.a.ct)

ie.«zBAC= «DCA ...(A-E-Q)

seg AB || seg DC
..... (Alternate angles test for parallel lines) ..... 1)
Similarly, we can prove seg AD || seg BC ....2)
In [J ABCD,
seg AB|lsegDC .. [From (1)]
seg AD || seg BC ...[From 2)]
[1 ABCD is a parallelogram (By definition)

Note: The three theorems above are useful to prove
that a given quadrilateral is a parallelogram. Hence
they are called as tests of a parallelogram.

Theorem: A quadrilateral is a parallelogram, if a pair
of opposite sides is parallel and congruent.

Theorem m’ﬁ'ﬂ): IR opposite sides (FE[@[ SI5)) =t
T TSl congruent (Tsh&W) amfor parallel (H'EHT'IT) A

acdr quadrilateral Gﬁﬂﬁ‘D gl Hﬁ'l?l'{‘ﬂ?f 3T,

Given: In [] ABCD, seg CB || seg DA and seg CB = seg DA

To prove: [JABCD is a parallelogram
Construction: Draw diagonal BD.
Proof: seg CB || seg DA ... (Given)

and line BD is the transversal.
~ 2 CBD= 2~ ADB ... (Alternate angles) ... 1)

In A CBD and A ADB,

seg CB=seg. AD .. (Opposite sides of parallelogram)
2£CBD = £ADB ... [From 1)]

seg BD = seg DB ... (Common side)

~ £CBD = £ADB ... (SAS test of congruence)
~ACDB=AABD ...(ca.ct)

=~ seg CD || seg AB

... (Alternate angles test for parallel lines)... 2)
In OO ABCD
seg CB [ seg DA ...(Given)
seg CD || seg AB ...[From 2)]
~ [ ABCD is a parallelogram ..... (By definition)
# Remember this!

i) A quadrilateral is a parallelogram, if its pairs of
opposite angles are congruent,

ii) A quadrilateral is a parallelogram, if its pairs of
opposite sides are congruent.

iii) A quadrilateral is a parallelogram, if its diagonal
bisects each other

iv) A quadrilateral is a parallelogram, if a pairs of its
opposite sides is parallel and congruent.

These theorems are called tests for parallelogram.

Remember this (%‘ A& 3‘&31)

ST EhITeAT TG DT STE UhEY ST Al b
parallelogram (@ﬂ?ﬂ‘ﬂﬁ) AT, <91 SR opposite
sides (0@ 9N) =T Sedl UHEY TEA al ehi
WWHFT A, ST AT diagonal (EB‘ﬁ) T
bisects (SHTTUT) AT Tl AT THIATS 3T,
<IhITeAT T S5l Ush STEl congruent (Tsh&d) 30T
parallel (FHITR) 3T O o A THAS Tl AT
THIAT FHIARYST HIhIHTAT HHIST TUTT.

# Solved examples:

Ex.1 Points D and E are the midpoints of side AB and
side AC of A ABC respectively. Point F is on ray ED
such that ED = DF. Prove that o AFBE is a
parallelogram. For this example write ‘given’ and ‘to
prove’ and complete the proof given below.

Given: [J AFBE is a quadrilateral.
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Point C is on the perpendicular bisector of seg QR.
~QC=RC - (2)

~PC=QC=RC ... (From (1) and (2)]

-~ the circle with centre C and radius PC will pass through
all the vertices of APQR. This circle is called as the
circumcircle.

Circumcircle (Frtum=t Dﬁﬁ?j@) -

f9§ C @ triangle (Brepror) PQR = o= EIEl
perpendicular bisectors (c'ielg“-llvlqv) Sl f‘@l{ 3TE. PC,
QC, RC SiIeT. YTRIST=AT AagTSTehTaRIe every point (Y&
%iﬂ;) Bl AT segment @'&T@E} AT end point (31'?1'%@ e
A SFRIER ST, & 70T 3T 3T,

6.5.2 To draw the circumcircle of a triangle:

Ex. Construct A DEF such that DE =4.2 cm, 2 D = 60°,
< E = 70°and draw circumcircle of it. Draw rough
figure. Write the given measures.

4.2[cm E

Steps of Construction:

i) Draw A DEF of given measures.

ii) Draw perpendicular bisectors of any two sides of the
triangle.

Dnyanada Publication House Pune

iii) Name the point of intersection of perpendicular
bisectors as C.

iv) Join seg CF.

v) Draw circle with centre C and radius CF.

To draw the circumcircle of a triangle (Freptom=t
aRade He) -

Steps of construction (‘ﬁlﬁw qra=an):

i) feetean AmTET BT DEF et

ii) HIUTETE two sides (ﬁ? =) 9 perpendicular
bisectors (CIIgHIST) FIal,

iii) & CiagHTSTR S Mesdiel o1 feget C el =,

iv) seg @E) CF lal.

v) CF & radius (%IFJT) T C ¥ centre @E) B aﬂwm

# Activity:

Draw different triangles of different measures and
draw incircles and circumcircles of them. Complete
the table observation and discuss.

Type of Equilateral | Isosceles | Scalene
triangle triangle triangle | triangle
Position of Inside the | Inside the Inside
incentre triangle triangle the
triangle
Position of Inside the Inside,
circumcentre triangle outside
on the
triangle
Type of Acute Right Obtuse
triangle angled angled angled
triangle triangle | triangle
Position of
incentre
Position of Midpoint
circumcircle of
hypotenu
se

# Remember

i) Incircle of a triangle touches all sides of the triangle

from inside.

ii) For construction of incircle of a triangle, we have to

draw bisectors of any two angles of the triangles.

iii) Circumcircle of a triangle passes through all the

vertices of a triangle.

iv) For construction of a circumcircle of a triangle, we
have to draw perpendicular bisectors of any two sides of

the triangle.
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v) Circumcentre of an acute angled triangle lies inside
the triangle.

2x +y =4.
X 2 0 1 3
y 0 4 2 -2
xy) (20 (04 [(12) B -2)

P et S et IETR I

== Scale : 1 cm =1 unit

9th (Mathematics)

Now let us plot these points. Let us verify that these
points are collinear. Let us draw that line.
The line is the graph of the equation 2x-y +1 = 0.

Practice Set — 7.2

Q. 1 Plot the points A(3, 0), B(3, 3), C(0, 3) on a graph
paper. Join AB and BC. What is the figure formed?

enbolhthezxes 1 Ans:
T _;-r T TITTIOTT ..IA,LLA,{A44LLA,?‘:
i = Scale: 1 cm=1unit £
B on both the axes [
: i i
5 HHEEHB (3,3)
= - s ees
B e - ‘
- : : i; 2 Hiit
1 o+ :
Frc T :
S 4 3 T 2 B i 1 = 2 T
: -1
e t
b 5 R e =
1 ! 7;2 = H
R e ! :
i =
+ } *t ] ! H
Ex.: 2x-y +1 = 0 is a linear equation in two STEN i R e
ERRSSENSY ; i (a i Ajetiashanlfacas amn bmI

variables in general form. Let us draw the graph of
this equation.

Solution: 2x — y + 1 = Omeansy = 2x + 1

Let us assume some values of x and find the
corresponding values of y.

For example, If x = 0 then substituting this value of x in
the equation we gety = 1.

Similarly, let us find the values of y when 0, 1, 2, % ,—2are

some values of x and write these values in the table
below in the form of ordered pairs.

X 0 1 2 1 —2
y 1 3 5 2 -3
xy) | (0,1) | (1,3) |(25) (%, 2) | (=2,-3)

The figure formed by joining AB and BC with the axes is
a square.

Q. 2 Write the equation of the line parallel to the Y-
axis at a distance of 7 units from it to its left.

Ans: The equation of a line parallel to the Y-axis is of the
formx =a.
The equation of the required line is x =- 7.

Q. 3 Write the equation of the line parallel to the X-
axis at a distance of 5 units from it and below the X-
axis.

Ans: The equation of a line parallel to the X-axis is of the
formy=b.
The equation of the required line isy = - 5.
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