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The Constitution of India
Chapter IV A

Fundamental Duties

ARTICLE 51A
Fundamental Duties- It shall be the duty of every citizen of India-

(@)

(b)

(€)
(d)

(e)

(f)
(9)

(h)

(i)

1),

(k)

to abide by the Constitution and respect its ideals and institutions,
the National Flag and the National Anthem;

to cherish and follow the noble ideals which inspired our national
struggle for freedom;

to uphold and protect the sovereignty, unity and integrity of India;

to defend the country and render national service when called upon
to do so;

to promote harmony and the spirit of common brotherhood amongst
all the people of India transcending religious, linguistic and regional
or sectional diversities, to renounce practices derogatory to the
dignity of women;

to value and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests,
lakes, rivers and wild life and to have compassion for living
creatures;

to develop the scientific temper, humanism and the spirit of inquiry
and reform;

to safeguard public property and to abjure violence;

to strive towards excellence in all spheres of individual and
collective activity so that the nation constantly rises to higher levels
of endeavour and achievement;

who is a parent or guardian to provide opportunities for education
to his child or, as the case may be, ward between the age of six
and fourteen years.
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The Constitution of India

Preamble

WE, THE PEOPLE OF INDIA, having
solemnly resolved to constitute India into a
SOVEREIGN SOCIALIST SECULAR
DEMOCRATIC REPUBLIC and to secure to
all its citizens:

JUSTICE, social, economic and political ;

LIBERTY of thought, expression, belief, faith
and worship ;

EQUALITY of status and of opportunity;
and to promote among them all

FRATERNITY assuring the dignity of
the individual and the unity and integrity of the
Nation;

IN OUR CONSTITUENT ASSEMBLY this
twenty-sixth day of November, 1949, do HEREBY
ADOPT, ENACT AND GIVE TO OURSELVES
THIS CONSTITUTION.



NATIONAL ANTHEM

Jana-gana-mana-adhinayaka jaya hé
Bharata-bhagya-vidhata,

Panjaba-Sindhu-Gujarata-Maratha
Dravida-Utkala-Banga

Vindhya-Himachala-Yamuna-Ganga
uchchala-jaladhi-taranga

Tava subha nameé jage, tava subha asisa mage,
gahé tava jaya-gatha,

Jana-gana-mangala-dayaka jaya hé
Bharata-bhagya-vidhata,

Jaya hé, Jaya hé, Jaya he,
Jaya jaya jaya, jaya hé.

PLEDGE

India is my country. All Indians
are my brothers and sisters.

[ love my country, and [ am proud
of its rich and varied heritage. I shall
always strive to be worthy of it.

I shall give my parents, teachers
and all elders respect, and treat
everyone with courtesy.

To my country and my people,
I pledge my devotion. In their
well-being and prosperity alone lies

my happiness.




Preface

Dear Students,

Welcome to the tenth standard!

This year you will study two text books - Mathematics Part-1 and
Mathematics Part-11

The main areas in the book Mathematics Part-1 are Algebra, Graph,
Financial planning and Statistics. All of these topics were introduced in the
ninth standard. This year you will study some more details of the same. The
new tax system, GST is introduced in Financial planning. Wherever a new
unit, formula or application is introduced, its lucid explanation is given. Each
chapter contains illustrative solved examples and sets of questions for practice.
In addition, some questions in practice sets are star-marked, indicating
that they are challenging for talented students. After tenth standard, some
students do not opt for Mathematics. This book gives them basic concepts
and mathematics needed to work in other fields. The matter under the
head ‘For more information’ is useful for those students who wish to study
mathematics after tenth standard and achieve proficiency in it. So they are
earnestly advised to study it. Read the book thoroughly at least once and
understand the concepts.

Additional useful audio-visual material regarding each lesson will be
available to you by using Q.R. code through ‘App’. It will definitely be
useful to you for your studies.

Much importance is given to the tenth standard examination. You are
advised not to take the stress and study to the best of your ability to achieve

expected success. Best wishes for it !

(Dr. Sunil Magar)
Pune Director
Date : 18 March 2018, Gudhipadva Maharashtra State Bureau of Textbook
Indian Solar Year : 27 Falgun 1939  Production and Curriculum Research, Pune.




It is expected that students will develop the following competencies after

studying Mathematics— Part I syllabus in standard X

Area

Topic

Competency Statements

1. Knowledge

1.1 Arithmetic

The students will be able to-
e solve examples using Arithmetic Progression.

Equations

2.2 Linear
equations in
two variables

of numbers Progression
e plan steps to achieve a goal in future.
2. Algebra 2.1 Quadratic e solve day to day problems which can be

expressed in the form of quadratic equations.
e decide the number of variables required to

find solutions of word problems.
e convert a word problem into an equation in
two variables and find its solution.

3. Commercial
Mathematics

3.1 Financial
planning

e understand the concepts of savings and
Investments.

e get familiar with financial transactions in
business, profession etc.

4. Statistics
and Probability

4.1 Probability
4.2 Graph
and measures
of central
tendencies

e use the concept of probaility in games,
voting etc.
e present the collected data in the form of

graphs or pictures deciding the suitable form
of presentation.

e find the mean, median and mode of a
provided classified data.

N

N

Instructions for Teachers

Read the book in detail and understand the content thoroughly.Take the help
of activities to explain different topics, to verify the formulae etc.

Practicals is also a means of evaluation. Activities given can also be used
for this purpose. Encourage the students to think independently.Compliment a
student if he solves an example by a different and logically correct method.




List of some practicals (Specimen)

. On a graph paper, draw a line parallel to the X-axis or Y-axis. Write coordinates
of any four points on the line. Write how the equation of the line can be obtained
from the coordinates.

[Instead of parallel lines, lines passing through the origin or intersecting the
X or Y- axis can also be considered]

. Bear a two- digit number in mind. Without disclosing it, cunstruct a puzzle.
Create two algebraic relations between the two digits of the number and solve
the puzzle.

[The above practical can be extended to a three-digit number also.]

. Read the information about contents on a food packet. Show the information
by a pie diagram. For example, see the chart of contents like carbohydrates,
proteins, vitamines etc. per given weight on a buiscuit packet. Show the pro-
portion of the contents by a pie diagram. The contents can be divided into four
classes as carbohydrates, proteins, fats and others.

. Prepare a frequncy distribution table given by the teacher in Excel sheet on a
computer. From the table draw a frequency polygon and a histogram in Excel.

5. Roll a die ten times and record the outcomes in the form of a table.

6. Observe the tax invoice given by your teacher. Record all of its contents. Re-

calculate the taxes and verify their correctness.

. Calculate the sum of first n natural numbers given by your teacher through the
following activity. For example to find the sum of first four natural numbers,
take a square-grid piece of paper of 4 x 5 squares. Then cut it as shown in the

. . n(n+1)
figure. Hence verify the formula S, = 5 (Here n = 4)
5 > B n(n+1) . _ 4 (4+1) _ 4x5 : Q a
S, = = LS=T g, =, =5 =10

[Note: Here a = 1 and d = 1. The activity can be

done taking different values of a and d. Similarly,
> Yyou can find the sum of even or odd numbers, cubes of
natural numbers etc.]

. Write o = 6 on one side of a card sheet and o = -6 on its backside. Similarly,
write 3 = -3 on one side of another card sheet and 3 = 7 on its backside. From
these values, form different values of (oo + ) and (af3); using these values
form quadratic equations.

e
\lb-lkl\)b—aﬂ
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1 Linear Equations in Two Variables

Let’s study.

e Methods of solving linear equations in two variables - graphical method,
Cramer’s method

e Equations that can be transformed in linear equation in two variables

e Application of simultaneous equations

Let’s recall.

(Linear equation in two Variables)

An equation which contains two variables and the degree of each term
containing variable is one, is called a linear equation in two variables.

ax + by + ¢ = 0 is the general form of a linear equation in two variables;
a, b, c are real numbers and a, b are not equal to zero at the same time.

Ex. 3x - 4y + 12 = 0 is the general form of equation 3x = 4y - 12
Activity : Complete the following table

No. Equation Is the equation a linear equation in 2
variables ?

4m + 3n = 12 Yes

3x2 - 7y =13

J2x - By =16
Ox + 6y - 3 =0
03x + 0y -36 = 0

| o1 B W NP

4 5
—+—=4
Xy

7 4Xy - 5y - 8 =0

=D2p1papapapapapapappapapapy | et




(iShnukaneous linear equaﬁonsj

When we think about two linear equations in two variables at the same
time, they are called simultaneous equations.

Last year we learnt to solve simultaneous equations by eliminating one
variable. Let us revise it.

Ex. (1) Solve the following simultaneous equations.
(1) 5x - 3y = 8; 3x +y =2

Solution :
Method (II)
Method | : 5x - 3y = 8. .. ()
5Xx -3y =38. .. (I
X +y=2... (I
X +y=2... ()

Multiplying  both  sides of ) _
Let us write value of y in terms

equation (1) by 3. of x from equation (1) as

X + 3y =6... (I y=2-3x ... (II)
5 -3y =8 .. (I) Substituting this value of y in
Now let us add equations (I) equation (1).
and (I11) 5X - 3y = 8
5x - 3y = 8 So5X - 3(2 - 3X) =8
Tox +3y =6 55X -6 + 9X = 8
14x = 14 C14X - 6 = 8
x=1 So14X =8 + 6
substituting x = 1 in equation (II) 14X = 14
X +y =2 X = 1
So3x1l 4y =2 Substituting x = 1 in equation
L34y =2 an
y = -1 y =2 - 3X
solution is x = 1, y = -1; it is also Sy =2 - 3x1
written as (x, y) = (1, -1) Loy =2-3
oY= -1

X =1,y = -1 is the solution.

1Dppapapapapapapapapp T 2 KL



Ex. (2) Solve : 3X + 2y = 29; 5X -y = 18
Solution : 3X + 2y =29. .. (I) and 5Xx -y =18 . .. (I)
Let’s solve the equations by eliminating ’y’. Fill suitably the boxes below.
Multiplying equation (Il) by 2.
LoSX x [y x [ ]=18x[ ]
So1oX -2y =[] ... (1)
Let’s add equations (1) and (II)
3X + 2y = 29

- 1=
L 1= Loxo=[ ]
Substituting X = 5 in equation (1)
3X + 2y = 29
o3 x [l +2y =29
o] w2y =29
2y =29 - [ |
2y =[] sy =[]

(X, y) = (L__1, [ is the solution.

Ex. (3) Solve : 15X + 17y = 21; 17X + 15y = 11
Solution : 15X + 17y = 21. . . (I)
17X + 15y = 11 . . . (1)

In the two equations above, the coefficients of X and Yy are interchanged.
While solving such equations we get two simple equations by adding and
subtracting the given equations. After solving these equations, we can easily find
the solution.

Let’s add the two given equations.

15X + 17y = 21
11

T 17X + 15y

32X + 32y = 32

=D2p1papapapapapapappapapapy 3 A



Dividing both sides of the equation by 32.
X+y=1... (I
Now, let’s subtract equation (II) from (I)
15X + 17y = 21
__17x + 15y =_11

-2X + 2y = 10
dividing the equation by 2.
X +y=5... (V)
Now let’s add equations (I1I) and (V).
X + =1
* -X +>;/ =5
2y =6 .oy =3
Place this value in equation (III).
X+Yy=1
X+ 3 =1
T X=1-3 SoX = =2

(X, ¥) = (-2, 3) is the solution.

Practice Set 1.1

(1) Complete the following activity to solve the simultaneous equations.

SX + 3y = 9 ———m- (1)
X - 3y = 12 ——-—- (I1) ! Place X = 3 in equation (I).
Let’s add egations (I) and (II). . sx [ J+3y=9
SX + 3y = 9 ! 3y =9 - [
Tox -y =12 ! 3y = [
Ix=[_] o=
X = % x =[] y =[]

. Solution is (X, y) = (|:|, |:|).
D3ppppapapapapapapapapapT | LA



2. Solve the following simultaneous equations.

(1) 3@ + sb = 26; a + sb = 22 (2) X + 7y = 10; 3X - 2y = 7
(3) 2X - 3y = 9; 2X + Yy = 13 (4) sm - 3n =19; m - 6n = -7
(5) SX + 2y = -3; X + 5y = 4 (6) yx+y=1l; 2x+%y25

(7) 99X + 101y = 499; 101X + 99y = 501

(8) 49X - 57y = 172; 57X - 49y = 252

Let’s recall.

(Graph of a linear equation in two Variables>

In the 9" standard we learnt that the graph of a linear equation in two
variables is a straight line. The ordered pair which satisfies the equation is a

solution of that equation. The ordered pair represents a point on that line.

EXx. Draw graph of 2X -y = 4.
Solution : To draw a graph of the equation let’s write 4 ordered pairs.

X 0 2 3 -1 To obtain ordered pair by
y -4 0 2 -6 simple way let’s take X = 0
(X, y) [(0, -4)| (2, 0) (3, 2) |(-1, -6)|and then y = 0.

Scale : on both axes
1 cm =1 unit.

Y.

Yl

v

=D2p1papapapapapapappapapaps 5 A




Steps to follow for drawing a graph Two points are sufficient to
of linear equation in two variables. represent a line, but if co-ordinates
: of one of the two points are
F'.nd at Iea_lst 4 order_ed wrong then you will not get a

pairs for given equation correct line.
If you plot three points and if
. - they are non collinear then it is
Draw X- axis, Y-axis on understood that one of the points
graph paper and plot the is wrongly plotted. But it is not
points easy to identify the incorrect

point.
~ If we plot four points, it is almost
See that all 4 points lie certain that three of them will be
on one line collinear.

A linear equation y = 2 is also written as 0X + Yy = 2. The graph of this
line is parallel to X- axis; as for any value of X, Y is always 2.

X 1 4 -3
y 2 2 2
Xy 1 d,2) | 4,2) [(-3,2)

Similarly equation X = 2 is written as X + 0y = 2 and its graph is
parallel to Y-axis.

1Y Scale on both axes
i i 1¢m = 1 Unit
3 (253)
(-3,2) 5| (1,2) (4,2) y =2 H
i 2.1
‘X‘—s 57 ESdEE i R HESHEL, SeAiHSReH o SRAHESRG MECCHES: HIERSREN. ISR Saiceas: X
- (2,-1)
S
43 (2,-3)
_4 ea
I
VY‘ X v

D3p1ppapapapapapapapapapapd 6 el LA



Let’s learn.

(Graphical method )
Ex. Let’s draw graphs of X + y = 4, 2x - y = 2 and observe them.

X+Yy=4 2XK -y =2
X -1 4 1 6 X 0 1 3 -1
y 5 0 3 | -2 y | -2 0 4 _4
x,y) [(-1,5) |(4.0) |(1.3) [(6,-2) (x,y) [ (0,-2) [(1,0) [(3,4) [(-1,-4)

rY Scale Each point on the graph
1°2mb°:thlaﬁe§it satisfies the equation. The
two lines intersect each
other at (2, 2).
Hence ordered pair (2, 2)
le. X = 2, Yy = 2 satisfies
the equations X + Yy =
and 2X -y = 2.
The values of variables that
satisfy the given equations,
give the solution of given

equations.

the solution of given
equations X + Yy = 4,
2X -y = 2 is X = 2,
y = 2.

\
\VY

Let’s solve these equations by method of elimination.

X+y=4... () i substituting this value in equation (1)
X -y =2 ... (I X+Yy =4
Adding equations (I) and (Il) we | L2+ Yy =4

get Ly =2

IX =6 .. X =2
->=>=>=>=>=>=»»»»»»»».««««««««««««««-



Activity (I) : Solve the following simultaneous equations by graphical method.
e Complete the following tables to get ordered pairs.

X-Yy=1

X

0

3

y

(X, y)

5X - 3y = 1

X

2

y

8 | -2

(X, y)

e Plot the above ordered pairs on the same co-ordinate plane.

e Draw graphs of the equations. e Note the co-ordinates of the point
of intersection of the two graphs. Write solution of these equations.
Activity Il : Solve the above equations by method of elimination. Check

your solution with the solution obtained by graphical method.

Let’s think.

The following table contains the values of x and y co-ordinates for
ordered pairs to draw the graph of 5X - 3y =1

X

0

1

-2

1
3

S |wn—

3

11

(X, y)

(0, -5)

(1.0)

(%)

3
<_27 _%>

e |s it easy to plot these points ? e Which precaution is to be taken
to find ordered pairs so that plotting of points becomes easy ?

Practice Set 1.2
1. Complete the following table to draw graph of the equations -
MHMx+y=3 () x-y=4
X +Yy =3 X-y=4
3 1| [ [ ] -1 0
[ ] 5 3 0 ] 4
X Y[ (3, 00 [ |0, 3) Y| | T (o, -4)

2. Solve the following simultaneous equations graphically.
()X +Yy=6;X-Y =4 2) X+y=5;X-y=3
B)X+Yy=0;2X-YyY=9 (4) 3K -y =2;2X-Yy=3
(5) 3X = 4y = =7 ; 5X =2y = 0 (6) 2X - 3y =4 ; 3y - X =4

D3pppapapapapapapapapapapd § el LA



Let’s discuss.

To solve simultaneous equations X + 2y = 4 ; 3X + 6y = 12 graphically,
following are the ordered pairs.

X + 2y = 4 3X + 6y = 12

X -2 0 2 X -4 1 8

y 3 2 1 y 4 1.5 -2
X, V)| (-2, 3) | (0, 2) | (2, 1) (X, V)| (-4, 4) [(1, 1.5)|(8, -2)

Plotting the above ordered pairs, graph is drawn. Observe it and find answers
of the following questions.

AY Scale on both axes

1 cm =1 Unit

6 ¢

vY'

(1) Are the graphs of both the equations different or same ?

(2) What are the solutions of the two equations X + 2y = 4 and 3X + 6y = 12 ?
How many solutions are possible ?

(3) What are the relations between coefficients of x, coefficients of y and
constant terms in both the equations ?

(4) What conclusion can you draw when two equations are given but the
graph is only one line ?

1D1pap3papapapapIpapapapapY 5 AL



Now let us consider another example.
Draw graphs of x - 2y = 4, 2x - 4y = 12 on the same co-ordinate plane.
Observe it. Think of the realation between the coefficients of X, coefficients of

y and the constant terms and draw the inference.

ICT Tools or Links.

Use Geogebra software, draw X- axis, Y-axis. Draw graphs of
simultaneous equations.

Let’s learn.
( Determinant )
a b| _ [aj b
c dl s a determinant. (a, b), (¢, d) are rows and e [dj
are columns.

Degree of this determinant is 2, because there are 2 elements in each column

and 2 elements in each row. Determinant represents a number which is (ad-bc).

= ad-bc

d

a b
ad-bc is the value of determinant ‘C q

Determinants, usually, are represented with capital letters as
A B C D, ..... etc

A8 L4 Solved Examples 25,594

Ex. Find the values of the following determinants.

243 9
2 343

=papapapapapapapapapapapapaps SO DS S S

-8 -3

(DA = 2 4

7 9 (3) B =

53‘

(2)N:‘



Solution :

(1)A:§g| =(5x9) -@Bx7) =45-21=24
-8 -3
@AN=1], 4‘ = [(-8) x O] - [(-3) x 2)] = -32 - (-6)
= -32 +6 =-26
243 9
(3)B:23\/§ =243 x3V3)] - [2x 9] =18 -18 =0

Let’s learn.

CDeterminant method (Cramer’s Rule) )

Using determinants, simultaneous equaions can be solved easily and in less
space. This method is known as determinant method. This method was first
given by a Swiss mathematician Gabriel Cramer, so it is also known as Cram-
er’s method.

To use Cramer’s method, the equations are written as a,X+b.y=c and
ax+hby = c,.

ax + by

c. ... (I

1

ax+by=c ... (I

2

Here X and y are variables, a, bl, C, and a, bz, C, are real numbers,
ab -ab #0

Now let us solve these equations.

Multiplying equation (I) by b..

abx+bby=cb ... 1

Multiplying equation (Il) by b .

abx+bby=cb ... @)

=papapapapapapapapapapapapapy 11 qded el



Subtracting equation (IV) from (III)
abx+bby=chb
a,bx bby=chb

(@b -ab)x=chb-chb
X = 60 &b, W)
a'1 b2 B a2 bl
ac-ac
Similarly Yy = W ... (VD

To remember and write the expressions

cb-cb, ab -ab, ac-ac weusethedeterminants.

Now a X +by=c : a) (b fe
1 1 ! We can write 3 columns. ) ;

az bz CZ
and @ X+ by-=cC

2

The values X, y in equation (V), (VI) are written using determinants as

follows
Cl bl
Cl bz_ CZ bl Cz b2
X = = R
ab-ab a, b,
b
a2 2
al Cl
_ a1 CZ_ aZ Cl _ a2 CZ
a b2 - a b1 a, bl
b
a2 2
a b c, b a ¢
To remember let us denote D = a, b2 , Dy = C, b2 , Dy = |a, c,

D, Dy
. _D’ _D

a b Ci
For writting D, DX, DY remember the order of columns (azj’ [ j, ( j

From the equations,

=papapapapapapapapapapapapaps SO DS S S



ax+by-=c
! Y ! a b, C
and a X + by = ¢ we getthecolumns |, /|, |, |cl

Ci

® In D the column of constants (C] IS omitted.

2

ai Ci
* In Dy the column of the coefficients of x, (azj Is replaced by (Cj

o]

Ci
* In Dy the column of the coefficients of v, [sz Is replaced by (Cj

Let’s remember!

Cramer’s method to solve simultaneous equations.

(Write given equations in the form ax + by = c . )

Q:ind the values of determinants D, Dy and Dy)

D D
Using, X = FX and Yy = Y

find values of X, V.

: e )
Gabriel Cramer
(31 July, 1704 to 4 January, 1752)
This Swiss mathematician was born in Geneva. He
was very well versed in mathematics, since childhood. At
the age of eighteen, he got a doctorate. He was a professor
in Geneva. \_ -
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25524 Solved Example 2425 24

Ex. (1) Solve the following simultaneous equations using Cramer’s Rule.
oX + 3y = -11 ; 2x + 4y = -10

Solution : Given equations
5X + 3y = -11
2X + 4y = -10

Dz‘j i‘ =(5x4)-(2x3)=20-6=14
-11 3
Dy = |10 4| = (-11) x 4 = (-10) x 3 = -44 ~(-30)
= 44 + 30 = -14
5 -11
Dy =1, _qio|= 5 x (-10) - 2 x (-11) = =50 -(-22)

= =50 + 22 = -28

D D
e G _ Y8
D = & - ! andy_D_14—2

(X, y) = (-1, -2) is the solution.

X =

Activity 1 : To solve the simultaneous equations by determinant method, fill
in the blanks

Yy +2X-19=0;2X-3y +3=0

Solution : Write the given equations in the form ax + by = ¢

2X + Y = 19
2X - 3y = -
‘: =[x o] -Lx (] =-C0- )
=1-CJ=T]

\19 7| - s < 1 LD x I -7 -

=1
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oy = |5 = LD« €1 - (D) « (C]
=L JI-L_J=0L_]

By Cramer’s Rule -

L=+

X y

NiES

X =

=L y =L
(X, y) = (], [_] is the solution of the given equations.

Activity 2 : Complete the following activity -

3X-2y=3 IX+Y=16

Find the values of determinants
in the given equations

D:| |:|:|Dx=| |:DDy=| |=|:
Values accordingvto Cramer’s Rule
[ i l
[ ] [ ]
X == =[] y=r—° L

(X, y) = (][] is the solution.
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Let’s think.

* What is the nature of solution if D = 0 ?

* What can you say about lines if common solution is not possible?

Practice Set 1.3
1. Fill in the blanks with correct number
3 2
s s|=3x[C0-Cdx4 =[CJ-8 =[]
2. Find the values of following determinants. |7 5
3
-1 7 5 3
M, @ |, B35 1
2 2

3. Solve the following simultaneous equations using Cramer’s rule.

(1) 3X -4y = 10 ; 49X + 3y =5 (2) 4X + 3y -4 =0 ; 6X = 8 - 5Y

(3) X + 2y = -1 ; 2X - 3y = 12 (4) 6X - 4y = -12 ; 8X - 3y =

(5) 4m + 6N = 5S4 ; 3M + 2n = 28 (6>2X+3y:25x'%:

Let’s learn.

(Equations reducible to a pair of linear equations in two variables)

Activity : Complete the following table.

Equation No. of variables | whether linear or not
3 _ 4 g 2 Not linear
X y
6 3
-1t y2 =0
7 1
1 T y+2 © 0
14 3
xX+y + xX—y >

-2
1
2
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Let’s think.

In the above table the equations are not linear. Can you convert
the equations into linear equations ?

Let’s remember!

We can create new variables making a proper change in the given
variables. Substituting the new variables in the given non-linear equations,

we can convert them in linear equations.
Also remember that the denominator of any fraction of the form m

n
cannot be zero.

252824 Solved examples 25,05 24

Solve:
4 5 3 4
EX.(l);+§ T x vy =5
. 4 5 3 4
Solution : % §=7;§+y:5
=7. ()

o
i) s w

Replacing (1J by m and ( j by n in equations (I) and (Il), we get

X

dm + 5n =7 . .. (l)
3m+4n:5...(|V)
On solving these equations we get
=3, n=-1
r 1 1
NOW,m:X ..3:X ,X:3
- Y
n=7y woml=g y = -

: : : : : 1
. Solution of given simultaneous equations is (X, y) = (5, -1)
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4 1 _ 2 3
Ex.(2) X—y + x+y 3 x-y  x+y >
_ 4 1 2 3
Solution : + =3 ; - =5
X—y x+y xX—=y X+y

TES S

() - 3(5)

1 1
Replacing ( J by a and (m} by b we get

I
(94}

(1)

x=y
4da + b=3... (D
2a -3b=5... (IV)
On solving these equations we get, a = 1 b = -1

T R
) ) -

x-y=1... (V)
X+y=-1... (VD
Solving equation (V) and (VI) we get x = 0, y = -1

.. Solution of the given equations is (x, y) = (0, -1)

Let’s think.

In the above examples the simultaneous equations obtained by
transformation are solved by elimination method.

If you solve these equations by graphical method and by Cramer’s
rule will you get the same answers ? Solve and check it.
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Activity :  To solve given equations fill the boxes below suitably.

5 1 _ 6 3
sty 2 g - y2 =1

1 1
Replacing (Hj by m, (E} by n

> New equations ¥
_ 6m - 3n = 1
On solving |

m=01,n=10»141]

Replacing m, n 6§/ their original values.

(i% !
x-1) =3 On solving
x =[],y ="0»1]
“{(x, y) = ( , )|is the solution of the given simultaneous equations.
Practice Set 1.4

1. Solve the following simultaneous equations.

M 2315, 8,3 47
Xy Xy
0,2, 015 5,
X+y X—y X+y X—y

()

27 31 g 31,27

= =89
x—=2 y+3

x—2 y+3_

3)

1 1
+
3x+y 3x-y

1 1 1

3
47 2Bx+y) 23x-y) 8

(4)
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Let’s learn.

(Application of Simultaneous equations)

Activity : There are some instructions given below. Frame the equations from
the information and write them in the blank boxes shown by arrows.

T
Sarthak’s age is less by 8
than double th/cla\ age of Sakshi

| am My  Present
<_
Sarthak | @9€ IS X years.

4 years ago
Sakshi’s age was My Present
3 years less than
Sarthak’s age at
that time.

The sum of present
I am ages of Sarthak
age is y years. | Sakshi and Sakshi is 25.

Ex. (1) The perimeter of a rectangle is 40 cm. The length of the rectangle is
more than double its breadth by 2. Find length and breadth.

Solution : Let length of rectangle be x cm and breadth be y cm.

From first condition -

2(X + y) = 40
X+y=20... ()
From 2" condition -

X =2y + 2

X -2y =200 (1)
Let’s solve eq. (1), (II) by determinant method
X +y =20
X -2y =2
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D=1, _, =[x (-2)]-@1x1)=-2-1=-3
20 1
Dy = |, _,|=1020x(-2)] - (1 x2) =-40 -2 = -42
1 20
Dy =|, ,|=@x2-(@0x1)=2-20=-18
D D
x=—Xandy=_y
D D
- 42 18
x=_—3andy=_—3
~x =14, y =6

. Length of the rectangle is 14 cm and breadth is 6 cm.

Ex. (2)
Sale ! Sale !! Sale !l only for 2 days
4 )
N\ J
| have some analogue wrist watches and some digital
wrist watches. | am going to sell them at a discount
Sale of 1% day Sale of the 2" day
Analogue watch = 11 Analogue watch = 22
Digital watch = 6 Digital watch =5
Received amount = ¥ 4330 Received amount = ¥ 7330

Find selling price of wrist watch of each type.
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Let selling price of each analogue watch be ¥ X

Solution :
Selling price of each digital watch be T y

From first condition -

11x + 6y = 4330 . . . (I)
from 2" condition -
22x + 5y = 7330 . . . (I
multiplying equation (I) by 2 we get,
22x + 12y = 8660 . . . (I

subtract equation (I11) from equation (II).
22x + 5y = 7330 . . . (I
__ 22x + 12y = 8660 . . . (llI)
-7y = -1330

y = 190

Substitute this value of y in equation (I)

11x + 6y = 4330

. 11x + 6(190) = 4330
11x + 1140 = 4330
11x = 3190

x = 290

selling price of each analogue watch is ¥ 290 and

of each digital watch is ¥ 190.
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Ex. (3)

A boat travels 16 km upstream The same boat travels 36 km
and 24 km downstream in 6 upstream and 48 km downstream
hours. in 13 hours.

Find the speed of water current and speed of boat in still water.

Solution : Let the speed of the boat in still water be x km/hr and the speed
of water current be y km/hr

.. speed of boat in downstream = (x + y) km/hr.

and that in upstream = (x - y) km/hr.
distance

Now distance = speed x time oo time =
speed

: 1 :
Time taken by the boat to travel 16 km upstream = % hours and it
24
takes P hours to travel 24 km downstream.

from first condition -

o 2% 6. . @
X—y Xty
from 2" condition

36 48

+ =13 ... (II)

X—y XxX+y
By replacing - by m and Tty by n we get
16m + 24n =6 ... ()
36m + 48n = 13 ... (IV)
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1 1
PELT:
Repalcing m, n by their original values we get
Xx-y=4... (V) x+y=12... (VI

Solving equations (II1) and (IV) m =

Solving equations (V), (VI) we get x = 8,y = 4
. speed of the boat in still water is 8 km/hr. and speed of water current
Is 4 km/hr.

Ex. (4) A certain amount is equally distributed among certain number of students.
Each would get I 2 less if 10 students were more and each would get
< 6 more if 15 students were less. Find the number of students and the
amount distributed.

Solution : Let the number of students be x and amount given to each student
be X .

. Total amount distributed is xy
From the first condition we get,
(X +10) (y - 2) =Xy
SoXY - 2X 4+ 10y - 20 = XY
S- 22X+ 10y = 20
=X +sy=10... ()
From the 2" condition we get,
(x - 15) (y + 6) =
..xy+6x—15y—90—xy
. 6x - 15y = 90

2x - by =30 ... (I
Addlng equatlons (I) and (Il)
- X + 9y =
2x - 5y = 30

X = 40
Substitute this value of X in equation (I)

+

- X+ 5 =10

~— 40 + 5y = 10

o 5y =50
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y = 10
Total amount distributed is = xy = 40 x 10 = ¥ 400.
< 400 distributed equally among 40 students.

Ex. (5) A three digit number is equal to 17 times the sum of its digits; If the digits are
reversed, the new number is 198 more than the old number ; also the sum of
extreme digits is less than the middle digit by unity. Find the original number.

Solution :  Let the digit in hundreds place be x and that in unit place be v.
H T unit
X X+y+1 y

". the three digit number is 100x + 10(x + y + 1) + y
= 100x + 10x + 10y + 10 + y = 110x + 11y + 10
the sum of the digits in the given number =x + (X +y+ 1) +y=2x+ 2y + 1

. From first condition

Given number = 17 x (sum of the digits)
o110k + 11y + 10 = 17 x (2x + 2y + 1)
. 110x + 11y + 10 = 34x + 34y + 17
L T6x - 23y =7 ... ()
The number obtained by reversing the digits
= 100y + 10(x + y + 1) + x = 110y + 11x + 10
Given number = 110x + 11y + 10
From 2" condition, Given number + 198 = new number.
110x + 11y + 10 + 198 = 110y + 11x + 10
99x - 99y = -198
X -y =-2
Lx=y-2... ()
Substitute this value of x in equation (I).
L T6(y - 2) - 23y = 7
. 76y - 152 - 23y = 7
53y = 159
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y =3 . the digit in units place is = 3
Substitute this value in equation (II)
X =y -2
x=3-2 =1
s X =1 . The digit in hundred’s place is 1
the digit in ten’s place is 3 + 1 + 1 =5
the number is 153.

Practice Set 1.5

(1) Two numbers differ by 3. The sum of twice the smaller number and thrice

the greater number is 19. Find the numbers.

(2) complete the following.

(3)

(4)

()

(6)

2Xx +y + 8

2y | lamarectangle.

\ %4

X + 4 (" Find the values of x
Y and .

4x -y

WV

(Find my perimeter and area)

The sum of father’s age and twice the age of his son is 70. If we double the age
of the father and add it to the age of his son the sum is 95. Find their present ages.

The denominator of a fraction is 4 more than twice its numerator. Denominator
becomes 12 times the numerator, if both the numerator and the denominator are
reduced by 6. Find the fraction.

Two types of boxes A, B are to be placed in a truck having capacity of 10 tons.
When 150 boxes of type A and 100 boxes of type B are loaded in the truck, it
weighes 10 tons. But when 260 boxes of type A are loaded in the truck, it can still
accommodate 40 boxes of type B, so that it is fully loaded. Find the weight of each
type of box.

Out of 1900 km, Vishal travelled some distance by bus and some by aeroplane.
Bus travels with average speed 60 km/hr and the average speed of aeroplane is
700 km/hr. It takes 5 hours to complete the journey. Find the distance, Vishal
travelled by bus.
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Problem Set -1

1. Choose correct alternative for each of the following questions

(1) To draw graph of 4x + 5y = 19, Find y when x = 1.
(A) 4 (B) 3 (C) 2 (D) -3

(2) For simultaneous equations in variables x and y, Dy = 49, Dy = -63,
D = 7 then what is x ?

(A) 7 B) -7 © 3 ©) =
(3) Find the value of : ;
-7 -4
(A) -1 (B) -41 (C) 41 (D) 1
(4) Tosolve x + y =3;3x -2y - 4 =0 by determinant method find
D.
(A) 5 (B) 1 (C) -5 (D) -1

(5) ax + by = ¢c and mx + ny = d andan # bm then these simultaneous
equations have -

(A) Only one common solution. (B) No solution.
(C) Infinite number of solutions. (D) Only two solutions.
2. Complete the following table to draw the graph of 2x - 6y = 3
X -5 |:|
y [ ] 0
)| ][]

3. Solve the following simultaneous equations graphically.
1) 2x+3y=12;x-y=1
2 x-3y=1;3x-2y+4=0
B)5x -6y +30=0;5+4y -20=0
4 3x-y-2=0;2x+y=28
BG)Xx+y=10;x-y=2

4. Find the values of each of the following determinants.

1) |4 3 @) |5 -2 @) 3 -1
2 7 -3 1 1 4
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5. Solve the following equations by Cramer’s method.
(1) 6x - 3y = -10 ; 3x + 5y - 8 =0
(2) 4m - 2n = -4 ; 4m + 3n = 16

5 1 4
(3)3x—2y=—;§x+3y=—§

(4) 7x + 3y = 15 ; 12y - 5x = 39
(5) x+y—-8  x+2y-14  3x-y

2 3 4
6. Solve the following simultaneous equations.
2 2 1 3 2 7 13 13 7
@3 3y 6 7 x ! y 0 @ 2xh y+2 2x+1  y+2
Tx—-2 8x+7
(3) 148, 231527 231 48 _610 4 Tx=2y_ s . SxHTy_ g
X y xy x b% xy Xy Xy
1 . 11 5 2 3
23x+4y)  52x-3y) 4 ~  (Bx+4y) (2x-3y) 2

7. Solve the following word problems.

(1) A two digit number and the number with digits interchanged add up to
143. In the given number the digit in unit’s place is 3 more than the
digit in the ten’s place. Find the original number.

Let the digit in unit’s place is x
and that in the ten’s place is y
. the number = |:| y + X
The number obtained by interchanging the digits is |:| X + Yy

According to first condition two digit number + the number obtained by
interchanging the digits = 143

10y + x| + [ |= 143
|:|x+|:|y:143
x+y=|:| ..... ()

From the second condition,
digit in unit’s place = digit in the ten’s place + 3

x=|:|+3

Adding equations (I) and (II)
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2x =[]
X =8
Putting this value of x in equation (1)

X +y =13
8 +[ |=13
y =[]
The original number is 10 y + X
= |:| + 8
= 58
(2) Kantabai bought 1% kg tea and 5 kg sugar from a shop. She paid ¥ 50 as
return fare for rickshaw. Total expense was I 700. Then she realised that by
ordering online the goods can be bought with free home delivery at the same

price. So next month she placed the order online for 2 kg tea and 7 kg sugar.
She paid X 880 for that. Find the rate of sugar and tea per kg.

(3) To find number of notes that Anushka had, complete the following activity.

Suppose that Anushka had | X] notes of ¥ 100 and [ Y | notes of ¥ 50 each
y

v v
Anushka got X 2500/- from Anand | |If Anand would have given her the

as denominations mentioned above | [amount by interchanging number of

s equation | notes, Anushka would have received
< 500 less than the previous amount
. The No. of notes : _
(|:| |:|) Sl e equation I

(4) Sum of the present ages of Manish and Savita is 31. Manish’s age 3 years ago
was 4 times the age of Savita. Find their present ages.

*

(5) In a factory the ratio of salary of skilled and unskilled workers is 5 : 3. Total
salary of one day of both of them is X 720. Find daily wages of skilled and
unskilled workers.

(6’)'rPIaces Aand B are 30 km apart and they are on a straight road. Hamid travels
from A to B on bike. At the same time Joseph starts from B
on bike, travels towards A. They meet each other after 20
minutes. If Joseph would have started from B at the same
time but in the opposite direction (instead of towards A)
Hamid would have caught him after 3 hours. Find the speed
of Hamid and Joseph. 900
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2 Quadratic Equations

Let’s study.

e Quadratic equation : Introduction e Methods of solving quadratic equation
e Nature of roots of quadratic equation e Relation between roots and coefficients

e Applications of quadratic equations

Let’s recall.

You have studied polynomials last year. You know types of polynomials according to
their degree. When the degree of polynomial is 1 it is called a linear polynomial and
if degree of a polynomial is 2 it is called a quadratic polynomial.

Activity : Classify the following polynomials as linear and quadratic.
5 + 9, X+ 3x -5, 3x-7, 3x? - 5X, 5x?

Linear polynomials Quadratic polynomial

Now equate the quadratic polynomial to 0 and study the equation we get. Such
type of equation is known as quadratic equation. In practical life we may use quadratic
equations many times.

EXx. Sanket purchased a rectangular plot having area 200 m?. Length of the plot was
10 m more than its breadth. Find the length and the breadth of the plot.

Let the breadth of the plot be x metre.

.. Length = (x + 10) metre
Area of rectangle = length x breadth

.. 200 = (x + 10) x x

2. 200 =x%+10x

That is x? + 10x = 200
X?+10x -200=0
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Now, solving equation x*> + 10x - 200 = 0, we will decide the dimensions of the
plot.
Let us study how to solve the quadratic equation.

Let’s recall.

Activity : x? + 3x -5, 3x?- 5x, 5x?; Write the polynomials in the index form.

Observe the coefficients and fill in the boxes.
X*+3x-5, 3x*-5x+0, 5x2+ 0x + 0

+ Coefficients of x2are [ 1], and [ 5 |these coefficients are non zero.
+ Coefficientsof xare 3, [ | and [ ]respectively.

+ Constantstermsare [ |, [ ] and [ ]respectively.
Here constant term of second and third polynomial is zero.

Let’s learn.

( Standard form of quadratic equation

The equation involving one variable and having 2 as the maximum index of the
variable is called the quadratic equation.

General formis ax? + bx +c=0

Inax*+bx+c=0, a,b,carereal numbersanda 0.

ax? + bx + ¢ = 0 is the general form of quadratic equation.

Activity : Complete the following table

Quadratic General form a b Cc
Equation
X2-4=0 2 +0x-4=0 1 0 -4
y2 = 2y - 7 .........
X24+2x=0 |... ... ... .

250404 Solved Examples 240424
Ex. (1) Decide which of the following are quadratic equations ?
(1)3x2-5x+3=0 (2)9%*+5=0 B)m*-5m?+4=0 @A (A+2)(1-5=0
Solution : (1) In the equation 3x? - 5x + 3 = 0, x is the only variable and maximum
index of the variable is 2
.. Itis a quadratic equation.
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(2) In the equation 9y2 + 5= 0, ] is the only variable and maximum index of the

variable is| |
~t[ Jaquadratic equation.

(3) In the equation m® - 5m? + 4 = 0,|:| is the only variable but maximum index
of the variable is not 2.
~t[ Jaquadratic equation.
@U+2)(1-5=0
S 1(d-5+2(1-5)=0
S P-51+21-10=0
- I?-31'-10 =0, In this equation[ " ]is the only variable and maximum index
of the variable is| _].

~t[ Jaquadratic equation.

Let’s learn.

(Roots of a quadratic equation )

In the previous class you have studied that if value of the polynomial is zero for

X = a then (x - @) is a factor of that polynomial. That is if p(x) is a polynomial and

p(a) = 0 then (x - a) is a factor of p(x). In this case "a’ is the root or solution of p(x) =0

For Example,

Letx = 2 in polynomial x? + 5x - 6
X2+5x-6=22+5%x2-6
=4+10-6
=8%0

X = 2 1s not a solution of the

Let x = -6 in the polynomial x2 + 5x - 6
X>+5Xx-6=(-6)>+5x%x(-6)-6
=36-30-6 =0

. X = -6 is a solution of the equation.

Hence -6 is one root of the equation

X>+5x-6=0

equation x2+5x-6=0

5.2 24 Solved Example 24,254

3
Ex. 2x%-7x+ 6 =0check whether (i) x = 5 (if) x = -2 are solutions of the equations.

3
Solution : (i) Putx = 7 in the polynomial 2X%> - TX + 6
2 3
2x2—7x+6=2@] —Y(EJ +6
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9 21
=2 xXx—-"—4+6
4" 7
9 21 12
2 "ot F

SoX=7 Is a solution of the equation.
(ii) Letx=-2 in2x>-7x + 6
2X2-Tx+6=2(-2)*-7(-2) + 6
=2x4+14+6
=28+0

. X = -2 is not a solution of the equation.

Activity : If x = 51is aroot of equation kx? - 14x - 5 = 0 then find the value of
k by completing the following activity.

Solution : One of the roots of equation kx2 - 14x -5=01is [_|.
. Now Let x = [__|in the equation.
k(] - 14 1-5=0
25k-70-5=0
25k-[__]=0
25k = |

ko=
-

Let’s remember!

(1) ax? + bx + ¢ = 0 is the general form of equation where a, b, c are real
numbers and ’a’ is non zero.

(2) The values of variable which satisfy the equation [or the value for

which both the sides of equation are equal] are called solutions or
roots of the equation.
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Practice Set 2.1
1. Write any two quadratic equations.

2. Decide which of the following are quadratic equations. .
(1)x*+5x-2=0 (2)y?=5y-10 (3)y2+§ =2
(4)x+§=—2 GYM+2)(M-5=0  (6)m*+3m?-2=3m?

3. Write the following equations in the form ax? + bx + ¢ = 0, then write the values of
a, b, ¢ for each equation.

(1) 2y =10 - y? (2) (x-12=2x+3 (3)x*+5x =-(3-%)
(4)3m?=2m?-9 (5)P (3+6p)=-5 6)x2-9=13

4. Determine whether the values given against each of the quadratic equation are the
roots of the equation. 5
(Dx*+4x-5=0,x=1,-1 (2)2m2—5m=0,m=2,5

5. Find k if x = 3 is a root of equation kx? - 10x + 3’7= 0.

\_B7One of the roots of equation 5m* + 2m é :>= 0 is —. Complete the following activity
= 2=
to find the value of@ M= _:7_- ce -

Solution : mls a root of quadratic equation 5m? + 2m + k = 0 ’
. Putm = m in the equation.

\oxnkg 4 _
5xﬂ+2x-+k 0 ﬁf%‘*—g’_’{ %\"’K“’b
B+ F% k-0 434 25 °
(F+ k=0 2 -5

Let’s recall.

Last year you have studied the methods to find the factors of quadratic polynomials
like x2-4x -5,2m? - 5m, a? - 25. Try the following activity and revise the same.

Activity : Find the factors of the following polynomials.

(1)x*-4x-5 (2)2m?-5m (3) a® -
-5x+1x-5 = .. =a?-5°
=x(...)+1(....) =(..)(..)

=(...)(..)
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Let’s learn.

(Solutions of a quadratic equation by factorisation)

By substituting arbitrary values for the variable and deciding the roots of quadratic
equation is a time consuming process. Let us learn to use factorisation method to find
the roots of the given quadratic equation.

X*-4x-5=(x-5)(x+1)

(x - 5) and (x + 1) are two linear factors of quadratic polynomial x? - 4 x - 5.

So the quadratic equation obtained from x? - 4 x - 5 can be written as

(x-5(x+1)=0

If product of two numbers is zero then at least one of them is zero.
X-5=00rx+1=0
X=5o0r x=-1
5 and the -1 are the roots of the given quadratic equation.

While solving the equation first we obtained the linear factors. So we call this
method as ’factorization method’ of solving quadratic equation.

0404 24 Solved Examples 25,2524
Ex. Solve the following quadratic equations by factorisation.
(1)m?-14m+13=0 (2)3x*-x-10=0

(3)3y2=15y (4)x2=3 (5) 643%2 + 7x = 3
(1) m*-14m+13=0 (2) 3X*-X-10=0
SomP-13m-1m+ 13 =0 S3XE-6X 45X -10=0
m@m-13) -1 (M-13) =0 SO3X(X=-2)+5(X-2)=0
SLo(MmM-13) (Im-1) =0 SoBX+5)(X-2)=0
m-13=0 or Mm-1=0 So(3X+5)=00r (X-2)=0
m=13 or m=1 .‘.X=—§ or X=2
13 and 1 are the roots of the given | - -g, and 2 are the roots of the given
quadratic equation. quadratic equation.
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(3) 3y*=15Y (4) X2=3

3y - 15y =0 X -3=0

w3y (y-5)=0 SX-(3)'=0

3y=0o0r (y-5) =0 S(X+B)(X-43)=0

. y=0ory=5s X+ 3)=00r (X-43)=0
". 0 and S are the roots of quadratic S X=-43 or X=43

equation. . =3 and /3 are the roots of given

quadratic equation.

(5) 63X+ 7X =43
L 63XE+ TX - A3=0

: 6~/3 x-+/3 = -18
. 2 _ _ — -18
63X+ 9X - 2X - 3=0 : 9/}2
S3VBX(2X + VB) -1 (2X + 43) =0 |
: 9=3J3 x.3
(22X + V3) (33X -1)=0
S2X+43=00r 343X -1=0
= -3 or 34/3x=1
1 -
. X:_ﬁ or X_T \ -~ Lg%é/\
R J} 2o AN 5 3= 22
) 3
@H_{;/ W/GQD S and \/— are’t ots of the given quadratic equatlon
\,P(alctice Set 2.2 f-6'4>
~_/1. Solve the following quadratic equations by factorisation. — /\
Y
(1)\)(2@54 0 \(Z{XH@—ZO 0 %+2w:0 -9 -¢
) smP=22m+ 15 \MC)( 2x+—=0 (6) 6X- - =1 = IS
/ J X =
(7) 2X*+ 7 X + 52 =0 to solve this quadratic equation by factorisation, Yy
: . 2
complete the following activity. - -6 +t+5S4 =T
P gactvi. o -JA- ISk A~
Solution: 2X*+7X+5J2 =0 %C')L'a)""g (y,*ﬂ) =D 2€-F’|
L2X+| |+ [ +542=0 C.?f-’3> (n—6) == =17
X(ooo )+ V2 =0 L=F or =4
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(..., YX+ /2)=0
(... )=0 or (X++2)=0

soX=[ Jor x=-42

. [ ] and -2 are roots of the equation.
*
(8)3X*-2J6 X+2=0 (9)2m (M -24) =50
(10) 25M? = 9 (11) 7m? = 21m (12)M - 11 =0

Let’s learn. 0P

\/(Solution of a quadratic equation by completing the squa@

. 2 ; ; 5 -1 = lO
Teacher : Is x> + 10 x + 2 = 0 a quadratic equation or not ?

Yogesh :Yﬁ- Sir, because it is in the form ax? + bx + ¢ = 0, maximum index of the
variable x is 2 and ’a’ is non zero.
Teacher : Can you solve this equation ?
Yogesh : No Sir, because it is not possible to find the factors of 2 whose sum is 10.
Teacher : Right, so we have to use another method to solve such equations. Let us
learn the method.
Let us add a suitable term to x? + 10 x so that the new expression would be a
i
complete square. \/ 0
If X2+ 10 X +@= (X + a)? ')L?’—\— \on -k = ('l-&-%
——e — B -
— 2
thené+10)(+9k_ﬁ+ a0+ @t -
.o 10=2aand k=a’
by equating the coefficients for the variable x and constant term
. _ . — 02 — 2 _
S a—/s.. k=a -(_§)/-.g_57
X4+ 10X +2=(X+5)?-25 +2 =(X+5)*-23
Now can you solve the equation X> + 10X +2=0"7?
Rehana : Yes Sir, left side of the equation is now difference of two squares and we
can factorise it.
(X+5)*-(J23)=0
SoX+HS5+ 23)X+5-23)=0
SoX+HS5+ 23 =00rX+5-23=0

SoX =-5- 3 orX =-5+ /23
=papapppapapapapapapupapapa 3 @




Hameed : Sir, May | suggest another way ?
(X+5)*-(J23)°=
(X +5)=({23)°
CX+5=30rX+5=-/23
X =-5+23 orX =-5- 23
2425 04 Solved Examples 24 04 25
Ex. (1) Solve : 5% -4x-3=0
Solution : It is convenient to make coefficient of x2as 1 and then convert the equation
as the of difference of two squares, sO dividing the equation by 5,
3

4
weget, X*- = X-=>=0
5 5

nmNWx%—%x+k=(x—m2mmx%—§x+k=xﬁﬁmx+a%

compare the terms in X2—§X and X*-2ax.
4 1 4 2
-2aX=--X da=5 X - =7 - .
5, 2 5 5 |When equation is in the form
2 : .
" kzazz(gj =2i'5 x>+ b x + ¢ =0, it can be written as
4 3 ) 2
2_ —y_ 2 = b b .
Now, X 5 X 5 0 X2+bx+(§) "(Ej + c=0thatis,
3
X2—5X+i—i——=0 p\2 (bY
25 25 5 xto)=13]-¢
2V 4 3
X——| = (— =) =
5 (25 5) 0
2 (19
X——| = | — | =
5 [25j 0
2Y (19)
X—=1| = | —
5 5
VR S I S )
' 5 5 55
. X_z+ﬁorX—z ﬁ
"t s 5 ~ 5 5
2+\/§ _
X = OrX:2 19
5 5
2+\/_
and 2= ‘/— are roots of the equation.
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A\ otk = = (ere)

zam—"a
Ex. (2) 50|Vx2+8x 48 = o +§7€’r\< = 7?3r —q?
— 10=% o=t K
Method I : Completing the square Method 11 : Fé?:ﬁ.sation K= \¢
e —————e
\/X2+8X 48 =0 X*+8X -48=0
3%)@1"\"{/ X’ +8X + 16 - 16 - 48 =0 X+ 12X - 4X - 48 = 0
L "\
(-p.x\"f\ So(X+4)'-64 = 0 SOX(X+12) - 4(X+12) =0
; (x+4%ﬁ c(X+12) (X - 4)= 0
.'.x+4 Sorx+4-—_§ SoX+12=00rX-4=0
— - % —Lr
\/.'.x=i/_orx=—//_ . X= -12 or X=4

Practice Set 2.3

_S0lve the following quadrﬂﬁgﬂl_@tlons by completing the square method.

(1)X*+X-20=0 (2)X*+2X-5=0 3)ym*-5m=-3
(4) 9y - 12y +2=0 (5)2Yy2+ 9y +10=0 (6)5X = 4X +7

Let’s learn.

(Formula for solving a quadratic equation )

.. . b
ax® + bx + ¢, Divide the polynomial by a (*.- a # 0) to get X*> + oX+ % :
Let us write the polynomial X* + %X + % in the form of difference of two square

. . . b S
numbers. Now we can obtain roots or solutions of equation X* + SX+ % = 0 which is
equivalenttoax’? + bx +c=0.

ax>*+bx+c=0... ()

R o o T R S S S




2
. x+i b 4aC . +£ b —4ac
g =0 o\"ro) =
/ 4ac 4ac
x+—— or x+——
4ac 406‘

—b++b* —4ac or X = —b—b* —4ac
B 2a

2a
L. . —b+b* -4
In short the solution is written as X = g & and these values are denoted
by a., B.
—b++b* —4ac —b—~b*—4ac
o= 2a , = Sa e (D

The values of a, b, ¢ from equation ax®> + bx + C = 0 are substituted in
—b+ b —4ac
2a

_ —btNb’—4ac

= Is the formula used to solve quadratic equation. Out of the two
roots any oné can be represented by o and the other by p.

—b—~b*—4ac —b+~b* —4ac

and further simplified to obtain the roots of the equation. So

That is, instead (1) we can write o = 20 B = > ...
—b+~/b* —4 : ~b—b* —4
Note that : If o = —— y “ then o > B,ifa = %0 “ then o < B

0404 04 Solved Examples 24.85.24

Solve quadratic equations using formula.

m=13 or m=1

| papt
Ex.(1) M -14m+13=0 : m = bi;’ dac
| a
Solution: M*-14m + 13 =0 comparing _(—14)+ 142
withax> + bX +C =0 ! ) 2x1
i 14£12
wegeta=1, b=-14, c =13, ! =
SBodacs Cly a2 g g 12
=196 -52 : 26 2
l M= > or m= -
= 144 | 2

. 13 and 1 are roots of the equation.
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EX.(2): X*+10X+2=0
Solution : X> + 10 X + 2 = 0 comparing with ax>+ bx +c=0

weget a=1, b=10, c=2,

SobP-4ac=(10)2-4x1x%x2
=100 - 8
=92
Xz—bi\/éaz—Tac
a

—10++/92
- 2x1

—10++/4x23

X =
2

~10+223
2

2(=5++/23)
2

X = -5+23
X = —5+23 or X = —5-+/23

. the roots of the given quadratic equation are —5++/23 and —5-+23.

Ex.(3): X*-2X-3=0
Solution : comparing with ax?> + bx +c =0
wegeta=1, b=-2, c=-3,
SbP-4ac=(-2)2-4x1Xx(-3)=4+12=16

‘- ~(-2)+4/16 or X ~(-2)-+/16
2 2
_2+4 o 204
2 2
=3 or -1
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For more information :
Let us understand the solution of equation x? - 2x - 3 = 0 when solved graphically.

X?-2x-3=0 .. x?=2x+ 3 The values which satisfy the equation are the

roots of the equation.

Lety=x?=2x+ 3. Letusdraw graphof y=x* and y=2x+3

y=x
X 1 -1 -2 -3
y 9 1 1 4 9
y=2Xx+3
X -1 0 -2
y 1 3 5 -1

These graphs intersect
each other at (-1, 1) and

(=3,9)
(3,9).
.. The solutions of x? = 2x + 3
e x*-2x-3=0arex=-10r
X = 3.
In the adjacent diagram the
(=2, 4) graphs of equations y = x?

and y = 2x + 3 are given.
From their points of
intersection, observe and
understand how you get the

solutions of x* = 2x + 3 i.e

A 4

solutions of x? - 2x - 3 = 0.

_2>
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Ex. (4) 25x2+30x +9=0 Ex. 6) x¥*+x+5=0
Solution :  25x?+ 30x +9=0comparing | Solution : x? + x + 5 = 0 comparing with
the equation withax? + bx + ¢ =0 ax2+bx+c=0
wegeta=25 b=30, c=9, weget a=1, b=1, c=5,
S b?-4ac=(300-4x25%x9 ooob?P-4ac=(1)-4x1x5
=900-900 =0 =1-20
y - —hEVP —dac =-19
2a —bIb* —4ac
3040 X = 0
~ 2x25
g —1£/-19
. - -30+0 or x -30-0 = oxl
>0 >0 —1+-19
30 30 = )
X=-72~ OF X=-_~ _
S0 S0 But v-19 is not a real number. Hence
X = - % or X = - % roots of the equation are not real.
that is both the roots are equal.
Also note that 25x* + 30x + 9 = 0
means (5x + 3)>=0

Activity : Solve the equation 2x? + 13X + 15 = O by factorisation method,
by completing the square method and by using the formula. Verify
that you will get the same roots every time.

Practice Set 2.4

A Compare the given quadratic equations to the general form and write values of

a, b, c.

. )x*-7x+5=0 (2)2m?2=5m -5 (3)y?=7y

2. Sghve using formula. —

Sok = ==
1)x*+6x+5=0 (2)x2-3x-2=0 (3)3m2+2m-7=0
(4) 5m2 - 4m - 2= 0 (5)y + 5y =2 (6) 5X + 13X + 8 = 0
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(3) With the help of the flow chart given below solve the equation x>+ 2/3x+3=0
using the formula.

Solution : | compare equations Eind valud |Write formula| |Substitute
X2 +23x+3=0and , to solve —(values of
) of b?-4ac
ax? + bx + ¢ = 0 find quadratic a,b,c and
: find roots.
the values of a,b,c. equation.
Let’s learn.

( Nature of roots of a quadratic equation)

—b++/b*—4 . .
You know that x = 0 % are roots of quadratic equation ax* + bx +c =0
- -b+0 -b-0
(1) If b? - 4ac = O then, X = b0 Xz or x= —2—
2a 2a 2a

.. the roots of the quadratic equation are real and equal.

~b+Nb* -4
(2) If b*>-4ac>0,thenx= 0 <
] —b++b*—4ac —b—+b*—4ac
lLe. X = 2a and x = 2a

.. roots of the quadratic equation are real and unequal.

J— 2_
3) If b?-4ac<0then x = brVb” ~4ac
2a

quadratic equations are not real.
Nature of roots of quadratic equation is determined by the value of b? - 4ac.
b? - 4ac is called discriminant of a quadratic equation and is denoted by Greek letter

A (Delta)

are not real numbers .".the roots of

Activity - Fill in the blanks.

alue of discriminant Nature of roots

(1) 50 — < . |
(2) -30 — < |
(3) 0 — < |
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0404 24 Solved examples 24.25.24
Ex. (1) Find the value of the discriminant of the equation x? + 10x - 7 = 0
Solution : Comparing x* + 10x - 7=0withax? + bx+c=0.
a=1 b= 10,c= -7,
s b?P-4ac-= 102—4><1>< -7
100 + 28
= 128

Ex. (2) Determine nature of roots of the quadratic equations.

(i)2x*-5x+7=0 @i)x*+2x-9=0
Solution : Compare 2x> - 5x + 7 = 0 with | Solution : Compare x> + 2x - 9 = 0 with
ax®+bx+c=0 ax®+bx+c=0.
a=2,b=-5,¢=17, a=[__ | b=2c¢=[_]
s b2-dac= (-52-4x2x 7 sb-dac=22-4x| |x| |
D= 25 - 56 D=4 -[_ |
D = —31 D = 40
S b?-4ac<0 . b?-4ac>0
.. the roots of the equation are not real. | .. the roots of the equation are real and
unequal.

Ex.(3) /3x*+2J3x+ 3=0
Solution : Compare 3x? + 23X+ /3 =0withax?* +bx+c=0
Weget a= 3, b= 23, c= 3,

b?-4ac= (243)°-4x 3 x /3
4x3-4x%x3

12 -12

=0

. b?-4ac=0
.. Roots of the equation are real and equal.
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Let’s learn.

@' he relation between roots of the quadratic equation and coefficients)
o and B are the roots of the equation ax? + bx + ¢ = 0 then,

2
_ —b4b—dac | “b—Vb —dac N e
G+B— 2 + 24 axB:_b_i_ /b2_4ac y b é)a 4ac
2a
—b+~b*—4dac—-b—+b* -4
= aza « (—b+\/b2—4ac)><(—b—\/b2—4ac)
& - 4(12
=~ 94 ) b’ —(b* —4ac)
b - 4q*
oa+p=-—=
B a 4ac
T 44
<
~a
<
af= a

Activity : Fill in the empty boxes below properly
For 10x*> + 10x + 1 = 0,

o+ P = and oo x B =

2824 2 Solved examples 25 24 .24

Ex. (1) If o and B are the roots of the quadratic equation 2x*> + 6x - 5 = 0, then find
(o + B) and a x .

Solution : Comparing 2x? + 6x - 5 = 0 with ax? + bx + ¢ = 0.
~a=2,b=6,c=-5

Lo+ fB= -

and axfp =
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EX. (2) The difference between the roots of the equation x? - 13x + k = 0 is 7 find k.
Solution : Comparing x> - 13x + k = 0 with ax* + bx +¢c =0
a=1 b=-13,c=k

Let o and B be the roots of the equation.
—(_1;3) =13... ()
Buta-pB=7.......... (given) (1)

20 =20 ... (adding (1) and (1))

Soo=10

10+ B =13, .. (from (1))

S Bp=13-10

o B=3
But axp = %

S 10x 3 = %

- k=30

Ex. (3) If a and B3 are the roots of x? + 5x - 1 = 0 then find -

(i) o+ B (ii) a? + B2

Solution: x?+5x-1=0

(i) o’ +p°=(a+P)-30p (a+p) (ii) o® + B* = (a+ B)*- 203

=(-5)"-3x(-1) X (-5) =(-5)"-2x(-1)
=-125-15 =25+2
o’ + ’=-140 o’ + B°=27
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Let’s learn.

CI’ 0 obtain a quadratic equation having given roo@
Let o and [3 be the roots of a quadratic equation in variable X

“X=aorX=0
“X-a=00rX-B=0
T(X-a)(X-PB)=0

X -(atB)X+aB=0
When two roots of equation are given then quadratic equation can be obtained

as X* - (addition of roots) X + product of the roots = 0.
Activity (I) : Write the quadratic equation if addition of the roots is 10 and product
of the roots = 9
Quadratic equation : 32 - [ |x+[  [=[ |
Activity (I1) : What will be the quadratic equation if o =2, 3 =5
ltcanbewrittenasx?- (_ |+  Px+[  |x[ ]=0.
thatis[ |X* - |x + [ ]=o

Note that, if this equation is multiplied by any non zero number, the roots of the

equation are not changed.
04 .94 .24 Solved examples 04 24 25

Ex. Obtain the quadratic equation if roots are -3, -7.

Solution: Letoa=-3andp=-7
Lo+ B=(-3)+(-7)=-10and axp = (-3) x (-7) =21
-. and quadratic equation is, x* - (oo + B) x + ap = 0
52 -(-10) x + 21 = 0
Sox2+10x+21=0
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Let’s remember!

(1) If o and B are roots of quadratic equation ax* + bx +¢ =0,

) —b++b* —4ac —b—+b* —4ac
(o = 2a and B: 2a

.. b c
(o +P= -2 and o X = P
(2) Nature of roots of quadratic equation ax* + bx + ¢ = 0 depends on the value
of b? - 4ac. Hence b? - 4ac is called discriminant and is denoted by Greek
letter A.

(3) If A = 0 The roots of quadratic equation are real and equal.
If A >0 then the roots of quadratic equation are real and unequal.
If A <0 then the roots of quadratic equation are not real.

(4) The quadratic equation, whose roots are o and 3 is

X-(a+B)X+af=0

Practice Set 2.5
1. Activity : Fill in the gaps and complete.
dratic equation b? - - | — 4
(1) Qua 4ac =5
aC+bXx+C=0 > b -zac=_s Natureéof roots
(2) Quadratic equatior\
Sum of roots = -7 {K—— — </ Product of roots = 5
(3) If a,, B are roots of quadratic equation,
Ja+B=... ..
2XP-4X-3=0 :
MlaxB=... ..
Find the value of discriminant.
(D)x2+7x-1=0 (2)2y*-5y+10=0 () V2x?+4x+ 22 =0

Determine the nature of roots of the following quadratic equations.

(D)x*-4x+4=0 (2)2y2-7y+2=0 Bm+2m+9=0
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4. Form the quadratic equation from the roots given below.

(1) 0and 4 @3and-10  (3) 5,5

5’.'( Sum of the roots of a quadratic equation is double their product. Find k if equation
isx?-4kx +k+3=0

6?( o, B are roots of y? -2y -7 =0 find,
Daz+p* (2 a’+p°

7. The roots of each of the following quadratic equations are real and equal, find k.
(1) 3y*+ky+12=0 2Q)kx(x-2)+6=0

(4) 25, 2+5

Let’s learn.

(Application of quadratic equatiorD
Quadratic equations are useful in daily life for finding solutions of some practical
problems. We are now going to learn the same.

Ex. (1) There is a rectangular onion storehouse in the farm of Mr. Ratnakarrao at
Tivasa. The length of rectangular base is more than its breadth by 7 m and diagonal is

more than length by 1 m. Find length and breadth of the storehouse.

Solution : Let breadth of the storehouse be X m.

Jolength = (X + 7) m,diagonal =X+ 7 +1=(XX+8 m
By Pythagorus theorem

X2+ (X+7)2= (X + 8)?

X2+ X2+ 14X +49= X* + 16X + 64
SoXP 414X - 16X +49-64=0
LXP-2X-15=0
TXE-5X+3X-15=0
LX(X-5)4+3(X-5)=0
T (X=-5)(X+3)=0
SoX=5=00rX+3=0
SoX=50rX=-3

But length is never negative .. X # -3

SoX=s5and X+7=5+7=12 Onion Storehouse (Kandachal)
.. Length of the base of storehouse is 12m and breadth is 5m.
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Ex. (2) A train travels 360 km with uniform speed.The speed of the train is increased
by 5 km/hr, it takes 48 minutes less to cover the same distance. Find the initial
speed of the train.

Solution : Let initial speed of the train be X km/hr.

. New speed is (X +5) km/hr.
distance 3
speed

: : : 360
New time after increasing speed = s hours.

time to cover 360 km =

60
hours.
X

from given condition

360 360 48 . 48

2 222 2 48 min = — hrs
X+5 X 60 ( 60 )
_ 360 360 48

X X+5 60

1 1 48 s .
T Xes T 60x360 - (Dividing both sides by 360)
X+5-x 4
- X(X+5)  5x360
501
X +5x 5x90
L
. XT+5x 450
S XP 45X =12250

X+ 5X-2250 =0
X2+ 50X - 45X -2250=0

X(X+50) -45(X+50)=0

(X4 50)(X-45)=0
“X+50=00r X-45=0

. X=-500rX=45

But speed is never negative .. X # -50
So X =45

.. Initial speed of the train is 45 km/hr.
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\Practice Set 2.6

A

Product of Pragati’s age 2 years ago and 3 years hence is 84. Find her present age.
Sum of squares of 2 consecutive natural even numbers is 244; find the numbers.
In the orange garden of Mr. Madhusudan there are 150 orange trees. The number
of trees in each row is 5 more than that in each column. Find the number of trees in
each row and each column with the help of following flow chart.

No. of trees in a No. of trees|  [Totalno. of trees
columniis x —>linrow=... =
No. of trees in Find x Frame |, |
column - “|quadratic
equation
Y

no. of trees in a row

Vivek is older than Kishor by 5 years. The sum of the reciprocals of their ages is
é. Find their present ages.
Suyash scored 10/t/narks more in second test than that in the first. 5 times the score

of the secondtest js the same as square_?)?_ the score in the first test. Find his score
in the first test, Z] xt\2 2] (e L4V =

Mr. Kasam runs a small business of making earthen pots. He makes certain number
of pots on daily basis. Production cost of each pot is< 40 more than 10 times total
number of pots, he makes in one day. If production cost of all pots per day is X
600, find production cost of one pot and number of pots he makes per day.

Pratik takes 8 hours to travel 36 km downstream and return to the same spot. The
speed of boat in still water is 12 km. per hour. Find the speed of water current.
Pintu takes 6 days more than those of Nishu to complete certain work. If they work
together they finish it in 4 days. How many days would it take to complete the
work if they work alone.

If 460 is divided by a natural number, quotient is 6 more than five times the divisor
and remainder is 1. Find quotient and diviser.

A X B In the adjoining fig. CJABCD is a trapezium

AB || CD and its area is 33 cm2 From the
(X - 4) (X - 2) information given in the figure find the lengths of

all sides of the LJABCD. Fill in the empty boxes
to get the solution.

.
D™ ox+ )—©
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Solution : JABCD is a trapezium. “3X(L..)+10(....)=0

AB || CD L (3X+10)(--=-) =0
A(DABCD):%(AB+CD)X|:| E (3X+11(()))—O or |:|:0
! “X=-— 0r X=
33=1(X+2X+1)><|:| ! 3 |:|
2 - But length is never negative.
| |= (3X + 1) ><| | :
Coax# -2 x=[ ]
-+ []-[J=0 | :
' AB= ---,CD=---,AD=BC=---
Problem Set - 2
1. Choose the correct answers for the following questions. @ Cy.2=06

~A1) Which one is the quadratic equation ? 9&)«—51!- -~ .- ;"

) gy 358 (o8 =2 (O 1oz’ D) & (2 = xxw=d
\/(/z\éom of the following equations which one is not a quadratic equatlon ?
) X +4x=11+ %2 (B) X2 = 4x (C)5x2 =90 (D)2x-x*= x*+5
\/(3) The roots of x? + kx + k = 0 are real and equal, find k. 7("—{-‘1"'- - ,)(f =0

W, (A)0 (B) 4 (C)0or4 (D)2 K
//) For \/—x2 - 5x + /2 = 0 find the value of the discriminant. /\ =k
A5 BT (OVF  (D)2Vi-5 D = b-lpke

(5) Which of the following quadratic equations has roots 3, 57?
(A)x*-15x+8=0 (B)x*-8x+15=0
(C)x2+3x+5=0 (D) x*+8x-15=0
(6) Out of the following equations, find the equation having the sum of its roots
-5.
(A)3x*-15x+3=0 (B)x*-5x+3=0
(C)x2+3x-5=0 (D) 3x?+ 15x +3=0
(7) J5m? - J5m + /5 =0 which of the following statement is true for this given

equation ?
(A) Real and uneual roots (B) Real and equal roots
(C) Roots are not real (D) Three roots.
V*‘V (8) One of the roots of equation x? + mx - 5=0 is 2; find m.
1 1
N B) -5 © 5 (D) 2
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*

8.
9*

10
11%
12
13"

14*

*
15.

Which of the following equations is quadratic ?

(1) x*+2x+11=0 (2) x?-2x+5=x? (3) (x + 2)? = 2x?
Find the value of discriminant for each of the following equations.
(1) 2y2-y+2=0 (2)5m2-m=0  (3) V5x2-x-+5=0

One of the roots of q