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‘111 INTRODUCTION

The word equation is within the comprehension of students. Generally an equation is compared
with the two pans of a weighing balance. Equations are of different types depending on the number
of variables and the degree of the variables. Besides, there are many situations which are represented
by inequalities. The student is familiar with the solution of the linear equations with one variable.

This unit gives methods of solving linear equations in two variables, quadratic equations,
inequations and constructing their graphs.

112 OBJECTIVES

At the end of this unit, you should be able to:

@ cxplain the distinction between linear equations in one variable, two variables; a system of
equations in two variables and quadratic equations;

® illustrate with the help of graph the roots/solutions of equations of different types;

@ develop various methods of solving different types of linear equations in one and two variables
and the quadratic equations;

@ describe the difference between consistent and inconsistent equations in words and also using
graphs and develop a criterion for consistency;
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@ . demonstrate the applications of system of linear equations and quadratic equations in solving Linear Equations ard Inequalities:

various problems in every day life;
® inculcate problem-solving skills, that is;
i) translate word problems into mathematical models.
ii) apply mathefnatical techniques to solve word problems.
@ explain the meaning of inequations in one and two variables; and

® show graphically the region where the inequations hold.

11.3 LINEAR EQUATION IN ONE VARIABLE

Main Teaching Point
Recognizing linear equation in one variable.
Teaching Leurning Process

Students are familiar with the term equation, variable and constant. As a prelude to further study
of equations, you-may find out whether students can discriminate between an expression and an
equation. ‘

You vmay present them with a number of expressions and ask them to select those which are
equations.

Also, ask them to find out the variables and constants in the cquations. Ask the students to find out
the degree of variable in each equation.

Explain .

o Equaﬁons in which there is only one variable and the degree of the variable is one are
~ called equations of degree one in one variable.

They are also called linear equations in one variable.

Methodology used: Discussion with various illustrations.

| Check *our'ngress
Notes: a) Write your answer in the space g{ven below.
b) Compare your answer with the one given at the end*of the unit.

1. Which of the following expressions are equations?

) Sx-8=7

| if) | 4x -8
i) 3x#2x-10
. iv) 2x+'5 >10

v) S5x-3=2x

................................................................................................................................................
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Teaching .{_\lgebra and Computing 1

2. Which of the following are linear equations in one variable? -
) 2x+7=0
i) 8x*-32=0
2
i) 3x"=16-2x

iv) 3x2+5x—10:=73‘$(:2; I g i

11.4 LINEAR EQUATION IN TWO VARIABLES

An equation of degree one involving two variables is discussed in this unit. Such an equauon has
infinite solutions, and its graph is a straight line. The methods of solving system of equatlons and
consistency of equations are the main points which are dealt with here. »

11.4.1. Graph of Linear Equation in Two Variables
Main Teaching Point 4

Graph of an equation of degree one in two variables is a straight line.

. Teaching Learning Process

Through examples you should bring out inductively that an equation of degree one in two varlables
has 1nﬁm£e solutions and on plottmg them on a graph, they lie on a straight line.

sq

You mayv;then ask the students to study the fol_lowmg relations and represg:,nt them graph1ca11y '

Example 1: A train is moving with a uniform velocity of 60 km/hr. Draw the time-distance graph.
Read the distance travelled in 2.5 hours from the graph.

The table of time and distance is as shown:

x  Time in hours 1 2 3 4 5

y Distanceinkm. 60 120 180 240 300

Thus; we plot the ordered pairs: (1, 60), (2, 120), (3, 180), (4, 240), (5, 300).

Y

Distance in km —p-

: 0 T T - T : |
l 1 .2253. 4 5 6
Time in hours —p
Fig. 11.1
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We see that the points lie or a line. Since

Speed = DisFance
. Time

60 = L

x
Hence, the relation 1s y = 60 x.

For any value of x, we can get a corresponding value of y. For x = 2.5 we find y = 60 x2.5
= 150 km. It is also clear from the graph. '

Ask the students to plot the graph of the equation x = 5.

There is only one variable x having a constant value 5. The other variable can have any value. So
x =5is aset of points like (5,~4); (.5,-2);(5,3); (5,6) ......... Plot these points and join them.

This is the graph of x'= 5. Similarly draw graphs of x = 3 and x =

Ask: What is the relation between the graphs of x =3, x = 5 and x = —6?

Clearly, they are all straight lines parallel to the y-axis. What do 5, 3, —6 indicate in the three
graphs? Ask the students to give the position of graph of x = 10, x = 4. Slmllarly, the graphs of
y=2,y=7,y=-5,etc. be drawn and interpreted by the students.

ii) Thetable:below gives measures (in degrees of two angles x-and y respectively) which form a
linear pair. :

X 0 30 60 90 120 150 180

y- . . 180 150 - 120 90 - 60 30 0

Plot the 1b6ve values on a gfaph Let an-gle x be represented along x-axis and angléy along y‘ aXis
We plot the ordered pair P (0, 180); Q (30, 150), R(60,120); S(90, 90); T¢120, 60),
M (150,-30); N (180, 0).

—p X

0 30 60 9 120 150 18
{ . JOW
Angle x —p

Fig. 11.2

We see that the pairs of points lie on a line. Clearly, this time the relation is:
x +¢ =180 where 0 < x'< 180 and 0 <y < 180. '
Given any value of x, we can find the corresponding value of .

iii) The relationship between the number of sides (n) of a polygon and sum (8) of its interior
angles in degress is given below:

No. of sides (n) 3 4 5 6 7
Sum of the angles (s) 180 360 540 720 900

Linear Equations and Inequialities:
Graphs and Quadratic Equations
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Teaching Algebra and Computing  Plotting the number of sides along x-axis and the sum of the angles along y-axis, we get ordered
pairs A(3, 180); B(4, 360); C(5, 540); D(6, 720); E(7, 900);

y-axis
4

900
7204
540'J

360

Sum of the Angles —p

180

- X-axis

—t
N o
w
o~
L"‘
[}
pX
o0

Number of Sides —p
Fig. 11.3

What are the coordinates of the points A, B, C, D, E? It can be easily seen that these points lie on
the same line. Let us find out relation between sides and sum of its interior angles.

The rule is S = 180, n—360 where n is the number of sides and S is the sum of the interior angles.

Remember that n can be assigned only an integral value greater than or equal to three because at
least three sides are required to make a closed polygon.

Ask the students to study the three equations i.e., y = 60x, x + y = 180; S = 180, n-360. Each one
is an equation in two variables with degree one. The general form can be expressed as:

~

Ax +By +C=0, where A, B, C are real numbers with at least one out of A and B being non-zero.
The graph of such an equation is a line. It is, therefore, called a linear equation in two variables.

Group activity: Divide the students into five groups.

Ask each group to draw an important inference in the following five cases for line
Ax +By+C=0.

Group I:  In the equation put A= 0, C =0 and B# 0, and draw the graph. Ask them what do they
observe?

Group II: - In the equation, put B = 0, C = 0 and A0, and draw the graph. Ask the group the -
special property of the graph.

Group III: In the equation, put A= 0, B # 0 and C # 0 and draw the conclusion regarding the
graph.

Group IV: In the equation, putA#0,B=0and C # 0, Find the value of x and draw the graph.
What do you observe?

Group V: In the equation, put A0, B#0and C = 0, and draw the conclusion.

Methodology used: Examples ére discussed and the,facts are derived inductively from the different -
examples. ‘ '

11.4.2 Graph of Linear Equation Invelving Absolute Values
Main Teaching Point o |

To draw the graph of a linear equation involving absolute value.
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Teaching Learning Process ) Lincar Equations and Inequatities:
: : Graphs and Quadratic Equations

The absolute value of a is written as | a | and defined as

| | +a, if a is positive
al= . . .
—a, if a is negative

Let us study the graph of a linear equation involving absolute value.

Draw the graph of |y |=4.

By definition | y =4 = y=4 wﬁcn y 20 and ~4 when y < 0. The graph of the given equation’
is, therefore, the union of graphs of y = —4 and y = 4 as shown.

r 3
v
-«
n
-9

4
v
-«
"
|

PN

- y-axis
Fig. 11.4
Consider, |2x-5|=4
2x —5,when2x —520
[2x - 5 =
~(2x~5), when 2x-5 <0
2x—5=4,when 2x-520
-2x+5=4,when2x-5<0
x=9/Z,whenx 2 5/2
or
x=1/Z.when x <5/2
. The graphi is as follows:
+ y-axis
x=17 x=92
o e Sl S NN USRI G
1 2 3 4 5 6 7
~ y-axis Fig. 1.5
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Darw the graph of y = 2| x|

y=2 | x | can be written as

_J 2x,x20
Y=1-2x, x<0

- Graph of an absolute valuc in two yariables:

Ask students to point out the difference in the graph of the equation y = 2x and the equation
y = 2x for x 2 0. Which part of the graph of y = 2x cannot form a part of the latter graph?

The.graph of linear equation y =2x,V x 20 will be part of the line in the first quadrant passing .
through the origin. Graph of y =—2x,V x<0 will be part of the line in the second quadrant

passing through the origin.

P x-axis

y-axis
A
y=-2 y=2x
Af ; : 'l 'l | L d ! — J—
4 3 2 1 oy 2 ' :
- 2 3 4 5
v

The graph of y =2 | x | is the union of two rays as shown in the figure.

Fig. 11.6.

Methodology used: Discussion methdd is used.

Check Your Progress

3. 2x+3y=5

Notes: a) Write your answer in the space given below.

Draw the graphs of the following equations:

b) Compare your answer with the one given at the end of the unit.




4. |x—2|=_4”

IRTIE

11.4.3 System of Linear Equations in Two Variables
Main Teaching Point ’
. Conditions for consistency of a system of equations.

~ Teaching Learning Process

Linear Equations and Inequalities:
Graphs and Quadratic Equations

Any_two lineat equations in two variables taken together with the help of connective ‘and’ are

. called a system of two linear equations in two variables.
Examples 7 A

i) 2x-3y-2andx+2y=8

ii)) 3x-S5y+4=0and 9x =15y - 12

iii) (2x +4y=T7and 3x + 6y = 10

The abovei three are examples of system of equations. If we draw the graph of each pair of equations
we find: )

i) Lines are intersecting in the first case.
ii) Lines are coincident in the second case.
iii) Lines are parallel in the third case.

A system of operations is said to be consistent if the lines representing their graphs, intersect at

one point, i.e., the two equations are satisfied by exactly one ordered pair of numbers. Algebraically, .

the system of equation.

1

‘ax+b1y+cl=0,’

ax+ b2y +c,= 0
" NP a, . b
is consistent if . — g

. ) 32 b2

Consider the system 2% + 3y—-5=0and6x+9y-15=0,

Note that ’ A==t

i.e. the ratio of coefficients of x, y and constant term is the same.

37
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If-oné equation in each pair is multiplied by common ratio of coefficients of x or y, in the two

f-equat10ns the second equation is obtained. The two equations are essentially equivalent. The

graphs of such equations are coinciding.

If the graphs of the equations are coinciding, the system has infinite pairs in common. Such a
system is called dependent.

Algebraically, the system of equation

ax+byy+c, =0
aXx+b,y+c, =0
oo

. o a
is dependent if ~L=
a, by ¢,

Ask students to find the ratio

a boo
32 sz_

in the system of equations 2x +3y =8 -

and 6x +9y =12
Whereas ﬂ=£1_=10_1¢_1_'
“az . bz 3 Cy 73

If we multiply first equation by 3, we get 6x + 9y = 24 which is not the same as 6x + 9y = 12.
Hence any value of (x, y) which satisfies equation (i) does not satisfy, (ii) and vice vérsa. The
graph of such a system of equations is a pair of parallel lines. There 1s no common solution of the
equations. Such asystem of equations is called an inconsistent system of equations. Algebraically,
the system of equations :

a;x+bjy+tc; =0
2,X+b,y+c, =0
bLa

.. . o A
is inconsistent if —=
a, by <

Methodolugy used: Induction method is used. Several examples are discussed: and then the
condition is derived inductively.

Check Your Progress

Notes a) Wme your answer in n the space glven below

b) Compare your answer with the one given at the end of the unit.:
Classify the following systems of equations as consistent, dependcntao'r inconsistent.

5. 2x+3y=5
4x + 6y =10

6. 3x+4y+2=0

6x+8y-1=0
7. 4x-y=35
2x-y=3




, Llne‘ur"iiqunﬁons' and Inequalities:
8. 8x-6y+2=0 B _Graphs and Quadratic Equations
-4x+3y~-1=0 _
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1144 Methods of Solution of System of Equations
Main Teaching Point

Different me;hods of solving system of equations.

Teaching Learning Process

1) Method of Elimination

This'method consists essentially of eliminating one of the variables from each of the two equations
and thus getting a new equation.in a single variable which can be solved.

Develop with student participation various methods of elimination. They are,

i) Comparing :

¢c,—b
a,x+b,y=c,’=x=——l—--pi
a
¢, —b
ax+b,y=c, = x=—2"22Y
. 32

¢ =byy _ca-by '
A a,

- hence

Solve it to get the value of y.

" ii) Substitution:

¢ —byy

ax+by=¢; =x=
a, » : : ~

Substituting in a_x + b,y =c, we have

2 2
ay [w] + byy=c,
P
Solve it to get the value of y,

jii) Making coc;,ft;‘nciems of either x or y equal (whichever is the most convenient).
| ax + by = ci = a,8x+asby = a,c, @)
a,X + by =c, =3a,2,Xx+2,b,y = a,czr .. (i)
. Subtracting, II from I we get a new eq’uatioﬁ iny, ie.,
(ay b, - a,'bz')y =a,c; — a;Cy
This gives the value of y. ‘
Substituting the value of y in one of t'hc- eqﬁations, we get the value of x.
2) The Method of Cross Mﬂtiplkaﬁon

Let the equationsbe - ax+by+c =0 ...(i)‘

a2x + b2y + c,= 0 .-.(ii)




iF

’feﬂching,Alse_,l,zr!gI!d Computing  Equating the coefficients of x, i.e., muitiplying (i) by a, and (ii) by a | and subtracting, we get,

cid9y — &€
=982 = 4% .(a)

alb2 ~a2b1

Similarly, by multiplying both sides of (i) by b2 and (ii) by b1 and subtracting we get

X = b1Cz bzcj S ” S (b)
ab, —azb, S e i
From (a) and (b) we get
P . ) X _ y _ 1
‘ b' %) —bz < Cia;—-2a;¢ a; bz—az bl

which can be exhibited as

e S e Y _ = L
b, | a, b, -
1
b
2 ) ) b,
Fig. 11.7

To write this we write the detached coefficients:

a, b < and a2 b2, <, in four columns as below:

Below x we write the coefficients of y and the constant terms; below y we write the coefficients of
x and the constant terms and below 1 we write the coefficients of x.and y. We put the arrows as
shown. The product of the coefficients with arrows pointing downward are taken with positive
signs and the product of the coefficients pointing upward'are all taken with negative sign.

Getting values of x and y by mﬁltiplying'coefﬁcients is called cross multiplication method.
In this method, we follow the steps given below:

i) Rewrite the equations in such a way that variables and constants are on the left-hand side, and
~ the right-hand side is zero.

. ‘ii) Write variables x and y in order i.e., first x and then y.

iiiy - Také the detached coefficients. In the first row write the coefficients of ﬁrst equation and in
the second row, write the coefficients of the second equation.

iv) Below x we write coefficients of y and constant term in the two equatiohs ‘Below y we write
the coefficients of x in the two equations. Below 1 we write the coefficients of y in the two
equations again.

v) We mark arrows as in the example:
vi) Simplify the value under x, y and 1.

vii) We get the values of x.and y.




Example:,So]ve the system of equations:
4y —3x-23=0
3y +4x — il =0
i)  Writing the term x first and y next we get,
Bx+4y'+(-23)=0
4x + 3y +’(—11) =0

Detached coefficients are:"

-3 4 =23
4 3 -11
x _ y _ l
X _ y _ 1
-44+69 -92-33 -9-16
X y

1
L —1y--—5
25 c2s 2s

Note: Cross multiplication method is applicable when the given system is consistent, i.e. it has.a .

unique solution.. .

-

: 1 - .
Otherw1se becomes e which is meaningless.

denominator .

Methodology used: Lecture method with dlscussmn mvolvmg students in telling dlfferent ways ;
of elimination of one variable from two equations.

11,45 Solution of Word Problems.
Main Teéching Point
Translating wor.dv, problem into a mathematical model.

Teaching Learning Process

For solving problems on system of equations, the main emphasis should be on the formation of

the equation. It is called translating word problems into mathematical models. For example, the

cost of 5 chairs and 4 tables is Rs. 3200/-. This is a statement in words. To translate it into a

mathematical problem we suppose the cost of one chair as x and the cost - nF e
_ cost of 5 chairs and 4 tables 1s 5x + 4y The glven cost 1s Rs 3200

Hence Sk+4dy= 3200.

Slmllarly, if the cost of 3 chairs and 2 tables is Rs. 1700/- the mathematlcal model i 1s

3x+2y=1700 , ‘ w,f

The trémslation of word problem into mathematical models gives us two equz;\lions":""
5% + 4y = 3200
3x + 2y = 1700

and

Linear Equations and lne«iuililies; V
Graphs and Quadratic Equations

= asy. The




Teaching Algebra and Computing Solving the equations, we get,
| x =200,y =550
Cost of chair = Rs. 200, Cost of table = Rs. 550.
Consider one more example.

Example: A fraction becomes 1/4 if 3 is subtracted from the numerator, and 1/2 if 2 is-added to
the denominator. Find the fraction.

) Let the fraction be x/y. Translating the first condition we get X ;3 =i—

Itgives 4x — 12 =y = 4x —y = 12.

Translating the second condition we get y-):-l =%

or 2xXx=y+2 .

or 2x~-y = 2

Solving two equations, .
4x-y=12

and o 2x-y=2

We get x=5andy=38

The required fraction is %
Similarly more examples can be taken to translate word problems irito mathematical models.

Metho'do]ogy used: Heuristic approach is more suitable for solving word problems. However,
discussion should be encouraged and the teacher should guide the students towards logical thinking.

Check Your Progress

Notes: a) Write your answer in the space given below.

'b) Compare your answer with the one given at the end of the unit.

9. A fraction becomes 1/2 on adding 1 to both the numerator and the denominator. On adding
2 to the denominator, the fraction becomes 1/4. Find the fraction.

.................................................................................................................................................
.................................................................................................................................................
..................................................................................................................................................
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10. The difference between the ages of a father and his son is 30 years. Last year (one year' ago)
the age of the father was four times that of his son. Find their present ages.

.................................................................................................................................................
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. Linear Equations and Inequﬂitla ;
11. A boat travels 30 km. downstream in 1 hour and back in 15 hours. Find the speed of the Graphs and Quadratic Equations

boat in still water and the speed of the stream:

L

11.5 INEQUATIONS

It is not always that we are faced with problems involving equations. There are also problems
with inequations. The cost of 2 shirts and 3 pants is less than Rs. 2000/-. Taking the cost of one
shirt as Rs. x, and one pair of pants as Rs. y, we get,

2x + 3y < 2000

Similarly if the cost of 3 goats and 4 sheep is greater than Rs. 15,000, the mathematical model
becomes 3x + 4y > 15,000, taking the cost of a goat as Rs. x and that of a sheep as Rs. y.

Consider the problem:

Raju went to a general store to purchase sugar. He found it was avaiiable in 250 g and 500 g
packets. How could he buy the two types of packets so that the total welght always remamed less
than two kg?

If x and y are the number of packets weighing 250 g and 500 g respectively then,

250 x + 500 y < 2000. This statement in two variables is in the form of what is known as an
inequation in two variables.

In g‘e‘nelal, an inequation in two variables is of the form:

ax + by

<c
or ax + by > ¢
or- ax + by £ ¢
or ax + by 2 ¢

where a, b, x, y are real numbers and a, b are not simultaneously equal to zero. An ordered pair
which satisfies an inequation is called a solution of the inequatian.

11.5.1 Graphical Representation of Inequation .
Main Teaching Point N B - ‘

To represent an inequation on a éraph. S K o ' S o
Teaching Learning Process " | "

Draw the greph of 2x +y —4 <Owhere x,y € R.

‘Consider the equation obtained by replacing the inequality sign Ey eqUality |

Itis 2x+y-4=0

Draw the graph of the equatlon using a-dotted line. Why? In how many sets are the pomts 1n the
plane d1v1ded’7 There are three set of points: :

A3



Teaching Algebra and Computing {)  Set of points which lie on the line.
™ - ii) Set of points which lie on one side of the line, say, Regioa 1.
iii) Set of points which lie on the second side of the line, say, Region II.

iv) The sign > or < means that the solution set is a set of points which lie in region I or II. Ask the
students to take any point which doe’s not lie on the line, say, (1, I). Ask the students to ﬁnd
out whether the point (1,1) satisfies inequality 2x +y — 4 < 0.

Since the point (1,1) satisfies the inequality and the point (1,1) lies in the region II ag shown in the
graph all the pomls of region I1 lying between x-axis, y-axis (since x >0, y > 0) and the line forms
the solution set. The solution set is shaded. The sign > or < means the pomts on the line are also
included in the solution set. . :

+ y-axis

Region I
2x+y—-4>0

Fig. 11.8

For the graph of inequation | x | < 3, we have the inequation x < 3, when x > 0 or x > -3, when
x < 0. The graph of the region lying between lines x =3 and x = -3 represents | x |< 3 shown in the

figure.
y
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'Methodology used: Lecture method with discussion as students already know how to di-aw the

graph of an equation.

Check Your Progress

Notes: a) Write your answer in the space given below.

b) Compare your answer with the one given at the end of the unit.

Draw the graphs of the following linear inequations.

12. y24
13. kkIs2
14 y=x23

Linear Equations and Inequalitiest
Graphs and Quadratic Equations
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Taching Algebra and Computing 77 €~ GUADRATIC EQUATIONS

An equation p(x) = 0, where p(x) is a quadratic polynomial, i$ called a qu'adratig eqdatiop.‘SEufierngs
must be able to recognise the quadratic equations from a given set of equations as follows:”
) 3x+7x=0 | B ‘
i) 2x°-7x=0

iy x> +6x2+2x~1=0
iv) 2x2+1x%=0

v) x+3k= x>

vi) 3x*-5x+8=3x>

Only (i) and (ii) are quadratic. You should discuss why others are not quadratic.

11.6.1 Solution of a Quadratic Equation

‘Main Teaching Points

a) Factor method

. b) Completing the square method.

Teaching Learning Process
i) By factorisation
Ask question:

If a x b =0, where a and b are two numbers, then what can you say about the values of a and b?
Should both of them be zero, or should only one of them need be zero?

Answer: Either a = O,orb=0.
Solve:
X2 +6x+5=0

Factoﬁzing the left hand side we get:
x+1)(x+5=0

= x+=1=0o0rx+5=0
x=~lorx=-5

—1 and -5 are called roots or the solution of the quadratic equation. Why is {~1, — 5} called the
solution set of the given equation? '

ii) Second Method
Solve:

ax2+bx+c=0wherea#0

. Multiplying both sides by 4 a

451?')(2 +4abx +4ac=0 s
(2ax)’ + 2 (2ax)b + dac = 0

(2ax)? + 2 (2ax) b + dac + B> —b% = 0

——e .



(2ax + b)? = b - dac. What is the sign of b? — dae? Positive or negative. : Linear Equations and fnequalities:
o ‘ Graphis and Quadratic Equations
For real root, b® - 4ac should be greater than or equal to zero. ’

2ax+ b';:l: \/52 —dac
-bt Jbz —4ac

2a

X=

3

or : -b+ b2 —4ac
v X
2a

'l'

;

or ~b+/b2 -4ac
' 2a

;IT

b? - dac is caligd discriminant. Why?

This is because it discriminates between dif ferent types of roots:

i) if b2~ 4ac 20, the roots are real and uﬁequal.

jiy if b® - dac = 0, the roots are real and equal.

iii) if b? - 4ac <0, the roots are not real.’

Methodology used: Deductive method is used to derive the quadratic formula.
11.6.2 Relation between Roots and Coefficients

Main Teaching Points '

a) Sum of roots = _b

a
b) product of roots = <
a

Teaching Learning Process

Ask students to find the roots of the following ‘Qquationsr.

) x*=Tx+6=0

i) x-3x+220

iif) 2" -Sx=T=0 , | ' R
iv) 3x*- Hx+10=0 |

v) x24-3X' 10=0

The roots are:6 and 1 and 2, - 1 and 7/2; 5/3 and?2; § and -2. Find the sum of the roots in each case.
Flnd the relation with coefficients of x> and x in the equation?

i) Sum=7 (Coefficient of x)

i) Sum=3 (Coefficient of x)

5 —(Coefficient of x)
iit) Sum = — = — p)
2 Coefficient of x

iv) Sum= 131 It is the same as above.

v)  Sum =3 (Coefficient of x) a




Again, take the product of roots and its relation with the coef ficients of x> and c0nstant term in the

equauon

i)  Product=6

ii)  Product = 2‘

iii) - Production =—;—
10

iV) Product =—3- ,

v)  Product=-10

Teaching Algebra and Computing  Coefficient of x* in cases (i), (i1) and (v) is 1.-

—(Coefficient of x)
Co_effment of x*

Sum of roots =

It is the constant term. .

It is the constant term.

3 Constant term
Coefficient of x>

. Constant term
Itis —————
Coefficient of x

It is constant term.

In cases (i), (i1) and (v), Coefficient of X is 1.

T Constant term
Product of roots = _——2'
Coefficient of x

The above results can be obtained algebraically as follows:

The roots of quadratic equation ax> + bx + ¢ = 0, are

) —b+\/b2—4ac

X, = -
2a

_ —b-+/b? —4ac

and and x, = >
a

Adding both roots, i.e., X, and X, we get

-2b _ —b _ —(Coefficient of x) -

2a a Coefficient of xz.
Multiplying we get,
o ¢ . Constant term
Xi.Xp = = = - ——————
a Coefficient of x

Methodology used: Inductive method is used to explain the formula and then it is derived using
deductive logic.

Check Your Proress N ’ ’
Notes: a) Write your answers in the space glven below

b) Compare your answers with the one glven at the end of the unit. -

15. If aand b are roots of the equation ax? +bx +c =0, find the 'valucs‘of the following:

1)

o=

1
o




- 2 2 : . ; ) ) ] - X ; Linear Equatiens-and Inéqualitics:
i) ob+ (ZB i - : Graphs and Quédratic Equations

16. For what value of p, are the roots of the equation equal?

i) 3x2—5x+p;0

i) 2px>-8x+p=0

- | 17. Form an equation, whose roots are:

i 2,2

i)y 3, -3,

11.6.3 Equations Reducible to Quadratic Equation

Main Téaching Point . B o ! h

HoW to transform a given equation to quadratic form in differenf sit:uations;
Teaching Learning Process | |

There are equations which are not quadratic, but suitable transformation reduces them to quadratic
equation. Such equations are called reducible equations. For example,

2x* —5x* +3=0. Thisis nota quadratic equation, as its degree is 4. Putting X’ = z, we get
22’ ~52+3=0

This is a quadratic equation.

The equation py + ’3‘— T is not quadratic. But on multiplying by y on both sides, [y # O], we get

py2 +q=ryor py2 —ry + q =0 which is a quadratic equation.

Consider the equation

| w/2§ - xz‘ ':x‘—]
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_ Teaching Algebra and Computing  This is not a-quadratic eduation. But on squaring we get

25-x*=(x-1)

and on simplifying we get, % — X ~ 12 =0 which is a'quadratic equation.
On solving it, we get:

x+3)(x-4H=0

=x=-3 or x=4

Since /25— x? =x-1

solution should be such that
25-x*20andx 120
x2<25andx 2 1
x£S5andx21

<. x should'be such that 1 Sx < 5. Therefore, x =4 is the only root of the given equation. x =-3
is not a root of the given equation. It is called an extraneous root.

Similarly, other equations of the type

i) 1/3x+l0+ 6-x =6

. 2 1 1

ii) 3(x" + —|-16| x+—|+26=0
, X X/ -

can be solved after transforming them to quadratic form.

Methodology used: Deductive method is used for teaching the transformation in different
situations. . ‘

| Check Your Progress . -

Neotes: a) Write your answer in the space given below.
b) Compare your answer with the one given at the end of the unit.

Solve the following equations.

18. ,/x-—2+ x+1 = 63




11.6.4 Solution of WOl‘d;Pl'OblemS, ' B T . o Lineax Equations andlnequalllus
S e o T : R ‘ Graphs and Quadratic Equations
‘Main Teaching Point

To translate the given word problem into a mathematical mbdet.- .' o
W
Teaching Learning Process ‘
There are a few problems which when transiated into a mathematical model form a quadratic
equatlon In such a situation the main emphasxs should be on translatxon of the language of problems

into an approprlate quadratlc equatlon TR P S ' yoT e

‘For example Flnd two natural numbers whose dlfference is 3 and sum of thelr squar;:s is. 117,
Let the first natural number = x

Second number = x + 3

Translating the language of the problem into a matheﬁi#tical msdel.'

(x)2+(x+3)2=117 | |

Simplitication leads to a quadratic equation.

2x2+6x -108=0=x=—9;x=6.

x =~ 9 is not applicable as the numbers are natural,

Thus, the first number = 6 and the second number = 9
Example I1: The sum of a number and its reciprocal is %

Find the number.

Let the number be x
Its reciprocal = —

Translating the problem,into a mathematical model,

x+4= 41=>20x ~41x+20=0
D 20 L T -

Solving it, we get

e
A== QT -
5

INT

Number =

N ¥

4
or —
‘5

Methodology used: Heuristic method is used to solve word problems. You, the teacher, 's'llould
guide the students towards logical thinking,

11.7 LET US SUM UP

The unit provides an opportunity to the teacher P : s o

i) To distinguish between equations in one degree and two degrees.

il)  Graphical representation of linear equation in one variable and two variables. -

51




Teaching Algebra and Computing i) To understand different types of systems of equations, i.e., consistent, dependent or
S - inconsistent.

iv)  Solution of quadratic equation. -
v)  Solution of questions connected withroots of equations.

vi)  Solution of inequations with the help of graph.

11.8- UNIT-END ACTIVITIES

1. Draw the graph of ly|=5
2. Draw the graph of y = [x - 3]

3. Solve the following pairs of equations:

y X .
a) x + = 4, — +2y =4
). 2 3 Y=
X y
b) - + = 3; 2x —y =4
) 5+ % y

it

¢) ©Cix +dyy = p.Apply cross multiplication method

CrX + dzy

P2

"~ 4. For what value of k, has the system of equations a unique splution? _
2x + ky —‘1 =0
3x-y-7=0

5. - Prove that the system of equations

ak+by=c
1xu+ my=n
has a uniqué solution if am-bl =0

6. The age of a father is 4 times that of his son. Five years hehce,' the age of father will be three
times the age of his son. Find the present ages of the father and son.

7. If one is subtracted from bbth numerator and denominator of a fraction, the fraction becomes
1/3. If 1 is added to both numerator and the denominator, the fraction becomes
1/2. Find the fraction. )

8. Solve the following equations.

a) 6x°+7x-3=0
3 1 1
b) 6[y +—f]*25[y-—]+12=_01
0 [2x+1]4__10[2x+1]2+9=0
x-1 x-1

d)  2xT2x+1-2x+3=0
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9. The dlfference of two posmve numbers is 7 and their multiplication is 170. Find the numbers. Linear Equations and Inequalities:
Graphs and Quadratic Equations

10. Divide 16 into two numbers such that twice the square of greater number is 164 more than
the square of the smaller number.

1. Find the quadratic equation whose one root is 2 and the sum of the roots is — 4.
12. Find the value of k such that the sum and product of roots of the quadratic equation

3x%+ (2k + 1) x —k - 5 = 0 are equal.

11.9 ANSWERS TO CHECK YOUR PROGRESS

1. i) and (v) are equations,
2. 1) Linear

il) Quadratic

iii) Cubi(;

iv) Linear because it is equivalent to 5x —~ 10=0

3.
YA
: -3
(‘l-zx_z N
L1 (11
@'
«— | 1 ! - ] 1 —
X 3 2 -1 0 1 2.\_ X
L 1 o
. =2
-3
—YVF
4,
+ y-axis
A
4 or
4-
3-
2F
1-
oA~ o T —q—— =4 == xaxis
4 -3 =2 -1 L 1 2 3 4 5 6
Y S |
x=-2 Y x=6
v
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Teaching Algebra and Computing 5. Dependent
B 6. Inconsistent
7. Consistent
8. Dependent
9. 3/7
10. 41 and 11 years
11. 25 km/r,, 5 km/hr.
12.

+ y-axis

wn N
T 1

- X-aXl < . .
axls T T T T 0 T T 1 T —P x-axis
B 3

= X-axis ¢-—-

— x-axis

To

x=-2 JV B {,x=2
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Linear Equations and Inegualities:

Graphs and Quadratic Equations
D _ T | 0 T = H T P x-axis
‘)/,:g 2 -1 ap 1 2 3 4
: -2
3
vy
-5F
v
- y.uis

.. =bc
oS
. 25
16. =
6 »l) )
i) +2V2

17. i) x-4x+4=0

i} xf2 +(-'3 +J§)x ~-33=0

18. x=3
19. x=1
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Iohnson R.E. et. al, (1961) Modem Algebra, First Course; Addison-Wesley Publishing Company
Inc., USA.

Russel, Donald S. (1961): Elementary Algebra, Allyn and Bacon Inc., Boston.

Surjeet Singh and Quazi Zamiruddin, Modern Algebra.

55






