After completing this unit, students will be ablg

Recall linear equations in one variahle.

Solve linear equations with rational coe{fieie
Reduce equations involving radicals, @ ple linear form and
find their solutions.

Define absolute values. @
Solve the equations, inmh“i&r values in one variable,
Define inequalities (>, <) alid (2,

Recognize properties df*mequalities (ie., trichotomy, transitive,
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Linear Equations

6.1.1 Recall Linear Equation in one Variable:
If symbol of equality «_~ is involved in an open sentence then such

sentence is called an equation. Linear equations with one variabl %

ax+b=0, a# 0, are equations where variable has an expo
which is typically not shown.,

6.1.2 Solve linear equations with Rational Coefficien
The value of the unknown (variable) for which tl@ equation

becomes true is called a solution or root of the eq
eyl Solve: 3x-1=5 %

Snluhun: 3x-1=5H
=  3x=5+1
; O

3
= x=2 O
Thus, the&clunﬂnsetls {2}

Solve: — (x+3)

Solution: @ e
&H Ix 3+ Q*x— (Multiplying both sides by 9),
=27 +5x

9 6 x+3} 27 +5x

bx +18=27 + 5x

6::—5:: 2? 18
=5

Thus, the sﬂlutmn set is {9].
5] Age of father is 13 times the age of his son. It will be only five
times after four years. Find their present ages.
Solution:  Let present age of son = x years,
and present age of father = 13x years,
According to given condition,
13x+4=5(x+4)




UNIT-6

LINEAR EQUATION ANS INEQUALITIES

13x+4=5x+20

13 x-5x + 4 =5x-5x+ 20 (Subtracting 5x from both sides)
8x+4=20

8x+4 -4=204 (Subtracting 4 from both sides)

Bx=16 .

B _16

§ 8

F=2 ?s

Hence present age of father = 13x2 = 26 years
and present age of son = 2 years.
=it When 16 is added lu% of number the rs’u@é of the ariginal
number. Find the number?

Solution:  Let x be the number, the accordigig toithe given condition:
1 1

164+=—x=2—
3* = 3" O
1 7
6x+—x=—
— 1x+3x Sx’&

e 4 Juiul

= x
. Q)
= }I
\ = ==
%J Reduce Equations involving radicals to Simple linear Form
and find their solutions.

Equations involving radical expression of the variable are called
radical equation.

For example, (3 ~/1+1 =2 and Vi =8are radical equations. (L
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Solution of radical equation is explained with help of the following
examples
; lelifl Solve: 2x+11=+3 %7
Solutiom:  2x+11= 3x+7

Squaring on both the sides, we have,

{J23c+11]2 =(-Jiix +?)3 Q—~:
20+11 = 3x+7
z;-rsx: ?il OQ

=y ==4

I T

g J2(4)+11 = f3(4)+7
“fi)l or B+1l=12+7
or 19=19

Thus, solution set is {4

r=4#
Verification: Put x =4 in the given equation, then, | %

& E 1
I 3 ¥
Y\h x—4 5x-12 3x 2x Iy 2v 4y
: = Do nana T Jf e i —_— = — —
\ = £ vi)s g Wity

6 4 To—d: Tx4d
= :U 1 =
B 5 -3 (i) =3 10
3¢ —2 Tx-13 12¢-3 12¢+3
- = _2 - -
o) = 15 (i) 8

(xiv)lx+x=—3+lx
4 2



UNIT-6

LINEAR EQUATION ANS INEQUALITIES

When 25 added to a number, the result is halved; the answer is 3 times
the original number, What is the number?

3. When a number is added to 4, the result is equal to subtracting 10 from
3 times of it. What is the number?

4. Bilal is 6 vear older than Ali, Five years from now the sum of their .,%
will be 40. How old are both of them.

5. Find the Solution set of the following equations and also v@ﬂn
answer:

(i) 6+x=7 (i) vr—9=1 (iii) %

(iv) Vax+5=y3x-7 (v) ik =3

(vi )
7
(vii) /25y -50= Jy-2  (viii) Jr =8 =] %1ﬂ41+2ﬂ= 100

n absolute value or modulus value of x is
as under:

|-x, whenx <)

e 5=5,

+7|=7,

1 1,
—EI— E,[DE—U and 50 on.
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Given that
5x~3-2=3

= [5r-3=5 Q“O

By the definition of modulus, we have,
5x-3=5 o 5x3=-5
Sx=5+3 or Sxr=-5+3
5x=8 or 5Sx=-2

; D
= I== or r===

3 5

8

4l

_ efilE] Find the solution set of |5x
Solution:  Given that

5r-3+7=3 @
= |5.1.'—3| =—4 «
The modul ﬂf*hilnumber can never be negative
. Solution sgt =4 }
< 03 S@ 3, where, xe W.

-2=3
-3|=5

y the definition of modulus, we have,
s0, Sx=3=85 or BHx=-3==5

= bhx=h3 or Br=-5+3

=% Br==5 or bx=-2
g 2
= x=- or x=—-—
5 5
o] i
5 5

Thus, the solution set is | |
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I J?&ifhhepy—ﬂ+2=?
Selution:  Given that [2y-5/+2=7

= |2y-5=7-2
= [2y-5=5
By definition of modulus we have,
so, A—-5=53 o W-5=-b Q'~
= 2y=5+5 or 2y==-5+5
=5 2y=1[] ar 2y= U
— =E or —E O
=3 : ¥=3 @
= P=D or y =0
Thus, The solution set is {5, 0}.
Find the Eoluhnnsetnfthef
1. [2x+1/=6 3. 2; =12
4. 2’?: -s 4,wherexeN 6, 5“;1 -3=8

3x+6

+1=3, wherexe Z 9.%=\?’x+8\

Linear inequalities

A™linear algebraic expression which contain of sign of inequality is
%\ alled linear inequality or inequation.

.1 Define inequalities (>, <) and (2, 5).

The following relational operators are called inequilities.
‘<’ means less than,
> means greater than,
‘<" means less than or equal to,
means greater than or equal to.



UNIT-S
LINEAR EQUATION ANS INEQUALITIES

Naote: Hollow cire that number is not included and dark
circle "o’ shows atnumber: is included.
6.3.2 Reco $perhes of inequalities (trichotomy, transitive,
d%!\ulhphcatwe‘j

owing are some important properties of inequalities.

otomy Property
\ For any two real numbers a and b, one and only one statement
of the following is always true.
a<ha=hora=b
(ii) Transitive Property:
For any three real numbers ¢ ,b and ¢
If acbandb<e = a=<c
and g>bandb>c = a»c
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(iii) Additive Property:
For any three real numbers
ifa>bthena+c>b+¢, VabcesR

or ifa<bthenat+c<b+c, YabceR

(iv) Multiplicative Property:
(a) If a>bthenac>be, Va,besRande>0
or If a<bthenac<be, Ya,b,ceRandc>0 Q'~

(b)  If a=b thenac<bc, Ya,b,ceR andec<0
or If @ <b then ac> be, Ya,b,ceR andc<0 O

.4 Solving linear Inequalities @
6.4.1 Solving linear inequalities with ra coefficients.

The following examples will help us uny e solution and show
on the number line,
o{i]iFine the solution set of 3« @m W and show on the number
line @
Solution:  Given that &
Bx+1<7 Vie W
Jx-1<7-1
3x K@
¥z
3
2
Tt the solution set is | x| xe W and x <2} ={0,1}

e Solution is represented on the number line as under:
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Find the solution set of x—11<9-4x vxe 7 and show on the

number line
Giventhat x—-11<9-4x ¥xeZ
r=11<9-45%
r+dr=9+411

5x<s20 O
a2

5
r<4 @F

Therefore, the solution set is |x|xe Zand x<4}=/-..

S5 -4 4 2

o 1
Find the solution set of 2x+if® also express it on number

-1

line.

Given that

2r+5>7 xe %
This inequality ressed as under:
2x>7-5
or  2xx2
or x> @
M,HHMHS{HJ(E ax>}

Th
The soltition on ber line is represented as under:

Lo >
IR TR S S B S e el TN
(TSl IEEET e e TRSRE RS SN BN [emmi NN (.
5 -4+ -4 -2 <4 0 1 2 3 4 5

iE] Find the solution of -6<2x+1<11, Yxe Z. Also express it on
number line.
Given that-6<2x+1<11, Ve Z
This inequality can be expressed as under:
-6<(2x+1) and 2x+1<11
or —6-1<2x and 2x+1<11-1
or —7<2r and <10
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or _?7*1: and x<5

Thus, the solution set is [x|xe Za —% <x< 5} = {-3,-2,-1,0,1,2,3,4}
The solution on number line is represented as under: ’
5 -4 4 2 4
mplelll] Ayesha scored 78,72 and 86 on the firs Qfour tests.
What score must be recorded on the f e average
at least of 807
Solution:  let score of the fourth test be x 50

?8+?2;-8fi+x280 O
78+72+86+x 2320 O
236+x232-§] @

L |_the solution sets of the following inequalities and represent

>b+x Vxe N (i) 7x—6>=3x+10, Vxe

"')y+5< % _4y,‘v'yehl (iv) |2x+3\<x+2,‘ifyem

20 10
(v) |2y+8{{11,‘i"ye 128 (vi) 5(2y—3)>6(y—8),vye R

2. Ali scored 66 and 72 marks respectively. For his two Tests, what is the
lowest mark he must have scored for his third test If an average score
of at least 75 is required to qualify for a bonus prize

3. Seven less than three times the sum of a number and 5 is at least 11,

Find all the number that satisfy this condition



True and false questions

2. Fillin the blanks.

(iv)  The solution set of .
(v)  The solution set <

3. Tick (v) the correct answer
(i)  The solution se
(a) One

() x<4or x=4

(a) (100}
(c) 1-10}
(v) y+4+2=8isa
(a)  Linear equation

(c)  Cubic equation

()  The solution set of 2y = —yis,
(i)  The solution set of /iy +35 = 5]
(iii)  The solution set of [x|~4 =
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Read the following sentences carefully and encircle “T" in case of
and ‘F’ in case of false statement.

(i) my+b =0, where a=0is linear equation. TQ.~:

(i)  The solution set of 3y-2<7AyeNis{4,5,6,...]

(i) Thesolutionsetof \fy+1=3is {4}. ?Fl
(iv)  The solution set of |4y|=8is {2, 2}. O

(v) Thesolutionsetof -2<x<2, xe

T/F
T/F

ey

< 5when yeRis

r equation in one variable has

(b) Two elements.
(d) More than one elements

(b) <20
(d) >20

(b) x=4
(d) x>dor x=4

(iv)  Thesolution set of \[y = 10is

(b) (10}
(d) {-10,10}

(b)  Radical equation
(d)  Quadratic equation
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(vi) The solution set of 5-3y = -7 is
(@) | -4} (b) {1, 4}
() {4} (d) {12]
(vii) The solution setof \[Sy+5+5=101s

(a) { +4 | (b) {5}
©14) (@) (-4} Q-
(viii) The solution set of F‘é‘il =5is ?‘
@13} {bQ—Q
(©1{3,-3} . |
(ix)  The solution set of I-—y} =0is

(a){1} Q\k'mH-'il

(© {0} (d{}
(x) Ifx>0 y>0and x-
(a) x<y 9’@ (b) x+y<0

(€ x>y ’& (d) y—x=<0
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®  An equation of the form ax + b = 0, where g,b= R and a# 0 is called a
linear equation.

% An equation having radical sign is called a radical equation (Irra
equation). In case, the radical equation have extraneous rog
verification of the solution is essential.

r, x>0 v
# IfxeRthen, |x| =40, x=0 O

fi’ <)
¢ IfxyeRthen @
O 20 G xyiqtuw
i

@ For inequality, weu&e«:p, o)

(Trichotomy)
s Nahes (Transitive)

Q= ac>beand 2> E'. Ya,b,ce I:Mu_ltiplicaﬁ(m and
i & Division Properties)



