_Exercise 7.2

Q1. Identify the following statements ii) All absolute value equations have
as True or False. two solutions. (False)

i) ‘x‘ =0 has only one solution. iii) The equation ‘xl =2 is equivalent
(True) to x=2orx=-2. (True)




iv)

V)

Q2.

The equation \x—4‘:—4 has no

(True)
The equation [Zx —3| =5 1is

solution.

equivalentto 2x—3=35 or
2x+3=5 (False.)
Solve for * x’.

‘3x—5‘=4

+(3x-5)=4 or ~(3x-5)=4

Check:

3x-5=4 or 3x—5=—4

3x=4+5  or Ix=-4+5

3x=9 or 3x=1

x=3 or le

3

Substituting x =3 in given equation

3(3)-5|=4

9-5|=4

4=+

4=4 which is true

; L. . .
Putting x = 3 in given equation

-
1-5|=4

|-4|=4

4=4 which is true, SO

Solution Set = [ 3,1}
173

ii)

_lpx+ﬂ-4=11
2

1px+asﬂl+4
2

-HM+A:w
2

3x+2/=15x2
[3x+2]|=30
+(3x+2)=30 or —(3x+2)=30
3x+2=30 or 3x+2=-30
3x=30-2 or 3Ix=-30-2
3Ix=28 or 3x=-32
28 -32
Xx=— or X=—
3 3
Check: '

. 28 ; :
Putting x = 5 in the given equation

—4=11

3
%p8+ﬂ—4=11
%pq—4=jn

1
—(30)-4=11
~(30)

15—-4=11
11 =11 which is true

Now putting x= —% in
equation.
1}5( 32)
= —— i+ 2
2\ .4

1%32+ﬂ—4=11
2

—-4=11

Jﬂ—3d—4¢=11
2

1
—(30)—4=11
(30)

the

given



15-4=11

11=11 which is true, so
Hence Solution Set = { E, -E}

3 3

i) |2x+5)=11
+(2x+5)=11 or —(2x+5)=11
2x4+5=11 or 2x+5=-11
2x=11-5 or 2x=-11-5
2x=6 or 2x=-16

6 -16
x=— or X=—

2 2
x=3 or x==8
Check:

Putting x =3 in the given equation.
2(3)+5|=11
|6+5|=11
11 =11

11=11 which is true

Now putting x =—8 in the given equation.

[2(-8)+5|=11

[-16+5|=11

-11|=11

11=11 which is true, so
Solution Set = {3, —8}
iv)  []3+2x=|6x-7

el
[6x - 7}
3+2x
6x—7

3+2x 3+2x '
+| — =1 or - =1
6x—7 6x-7

3+2x_ 3+2x_

—=1 or =-1
6x-7 6x—7
34+42x=6x-7 or 342x=—-6x+7
3+7=6x—-2x or 2x+6x=7-3
10=4x or 8x=4
10 4
= X or xX=—
4 8
5 1
X=— or X =
2 2
Check:

: S .. . .
Putting x = 5 in the given equation

A(3}(3)-
3+5]=[15-7]
=8}

8=8 whichis true

Now putting x = —% in the given equation

A )
j3+1]=[3-7]

4] =14

4=4 which is true, so

5
Solution Set = {w,ll
2 2

Vo [x+2=3=5-|x-2]

|x+2[+[x+2|=5+3

2/x+2|=8
}x+2f=§

lx+2/=4



+(x+2)=4 or —(x+2)=4 +[3—5x):1 or _[B—Sx_J:l
x+2=4 or x+2=—4 4 4
x=4-2 or x=—4-2 3—5x=1 oF 3“5{:_1
x=2 or x=-6 4 4
Check _ 3—-5x=4 or 3-5x=-4
Putting x=2 in the give equation 3-4=5x or 3+4=>5x
2+2|-3=5-|2+2 ~1=5x or  7=5x
: 1 7
f4‘—3=5—‘4‘ xX=—— or X=—
5 5
4—3=5-4 Check:
1=1 which is true ' 1. _ _
Now putting x =~6 in the given equation. Putting x = ~5 W the given equation
|-6+2(-3=5-|-6+2| 1
. 35— ||
~4-3=5-|4 _LJ ol
4-3=5-4 4 33
1=1 which is true, so '
Solution Set = {2,-6} 341 1_2
vi) ng+3{+21:9 41 2
1, 4 3 3
—x+3/=9-2]
2 M_lzg
3
l1x+3]=—12 :
2 et
|x+3]=-24 3 3
As the value of absolute cannot be 3-1 _2
negative, so Solution Set = { | 23‘ 5 2
lg_sx 1 2 —== which is true,
vii) it [ T 3 3
| 4 | 3 3
352 2 1 Now putting x =— in the given equation
X = acidg
4 3 B ‘2_5 7 }
3-54_Z B 12
4 | Z ‘ 4 3 3
3-5x 1 l 1
4




2 2 C.
—=— which is true
3 3

So, solution set = —i,z
55
diy [ e
2—x
4_(”5):6 o _[wsj 6
2—x 2—x
g
iﬁ—ﬁ 5p AT v
2—x 2—x
X+5=12-6x or x+5=12+6x
Xx+6x=12-5 or 5+12=6x-x
Tx=17 or 17 =5x
N
x=1 or X =
5
Check:
Putting x =1 in the given equation.
1
_,ii il
1—6*\*
1
6=
6=6

. 17 . : :
Now putting x = 5 in the given equation

5
S =6
017

5

6 =6 which is true
So, solution set = {11_7_1
5]

efinition of inequality
Let a, b be real numbers, then a is
greater than b if the difference a — b is
positive and we denote this order relation
by the inequality a > b. An equivalent
statement 1s that b is less than a,
symbolized by b < a. Similarly, ifa—b s
negative, then a is less than b and
expressed in symbols as a <b.
Properties of [nequalities
1. Law of Trichotomy
For any a,beR , one and only on

of the following statements is true.
a<b or a=b, or a>t
An important special case of thi
property is the case for b = 0, namely,
a<( or a-—() or a>0f0rdnyae R

Leta h ce R.
1) Wa>bandb>c, thena>c
(11) ]fdkbdﬂdf)((? thena<c

For a, b, o= R,

(1) Ifa>h thena+c>b+c
fa<h thena+c>b+c

(i) Ha>0 andb> 0, thena + >0



fa<0 andb< O, thena+ b<0
1. Multiplicative Property
leta, b, c,de R,
() Ife¢>0andb > 0, then ab > 0,
whereasa < Oand b < 0= ab>0
(i1 If a > b and ¢ > 0, then ac > be
Orifa < b and ¢ > 0, then ac < be
(iit) Ifa>bandc <0, then ac < bc
Orifa < band ¢ <0, then ac > bc
The above property (iii) states that
the sign of inequality is reversed if each
side is multiplied by a negative real

9-Tx>19-2x
9—3x%>=19
-5x>10
x<—=2

Solve 1x—ng+-1~ , where xe R .
2 3 3

Solution’
lx—ng+l
2 3 3

To clear fractions we multiply each
side by 6, the L.C.M of 2 and 3 and get

6{—1--x—-%}£6{x+—1—}
2 3 3

e S gy v e
57 3 3

or 3x~4<6x+2
or —4-2<6x—3x

Hence the solution set
— {x lx2 —2}

Solve the double inequality
1-2x,

<1, where xeR..

Solution’
The given inequality is a double

inequality and represents two separate

inequalities
= R IV
-2 <—1 ZE and }—i)‘ <1
3 3
el
or —6<1-2x<3
or ~7< —2x<2
7
or —>x>-1
2

ie.,—1<x<3.5
Hence S.S = {x|-1<x<3.5}

Solve the inequality
4x-1<3<7+2x, where xe R.

Solution

The given inequality holds 1 and

only if both the separate incqualities

4x—1<3 and 3<7+2x hold. We solve

each of these inequalities separately.
The first inequality 4x—1<3
gives

4x<4 ie,x<l v (1)



3<T+2x=>-4<2x _ Combining (i) and (ii) we have
1.6 -2<x<1
28 x=>x2-2 sepil) Thus the solution set = {x1-2< x<1}.



