CHAPTER - 15
LINEAR INEQUATIONS

Exercise 15 (A)

Question 1.

If the replacement set is the set of natural numbers, solve.
()x-=5<0

(i)x+1<7

(i) 3x—4>6

(iv)4x +1>17

Solution:

()x-=5<0
Xx—5+5<0+5......... (Adding 5)
=>x<5

Required answer ={1, 2, 3, 4}

(i) x+1<7=>x+1-1<7 -1 (Subtracting 1)
=>X<6

Required answer ={1, 2, 3, 4, 5, 6}
(ii)3x—-4>6
3x—4+4>6+4(Adding 4)

=>3x > 10

¥ >3 (Dividing by 3)

== X> ]_:.I

=> x> 515

Required answer ={ 4, 5, 6, ...}

(iv) 4x + 1217

=>4x+1-1217 — 1 (Subtracting)
=>4x 2 1{.6

=> T > T (Dividing by 4)

=>x24

Required answer = {4, 5, 6, ...}

Question 2.

If the replacement set = {-6, -3, 0, 3, 6, 9}; find the truth set of the following:
()2x-1>9

(i)3x+7<1

Solution:

(i)2x-1>9

=>2x—-1+1>9+1(Adding 1)

= 2x>10

= x > 5 (Dividing by 2)

=>Xx>5



Required answer = {6, 9}
(ii)3x+7<1

= 3Xx+7-7<1-7 (Subtracting 7)
= 3X<-6

=>XxX<-2

Required Answer = {-6, -3}

Question 3.

Solve 7>3x-8;Xx€N

Solution:

7>3x—-8

=>7 — 3x > 3x — 3x — 8 (Subtracting 3x)
=>7—7—-3x>3x—-3x—8-7 (Subtracting 7)
=>-3x>-15

=> x < 5 (Dividing by -3)

Required Answer = {1, 2, 3, 4}

Note : Division by negative number reverses the inequality.

Question 4.

-17<9y-8;y€eZ

Solution:

-17<9y -8

=>-17 + 8 <9y — 8 + 8 (Adding 8)
=> -0< 9y

=> -1 <y (Dividing by 9)

Required number ={0, 1, 2, 3, 4, ...}

Question 5.

Solve 9x—7<28 +4x; x e W

Solution:

Ox — 1 <28 + 4x

=>OX — 4x — 7 < 28 + 4x — 4x (Subtracting 4x)
=>bx-7<28

=>5x—-7+7<28+7 (Adding 7)

=>5x <35

=> x <7 (Dividing by 5)

Required answer ={0, 1, 2, 3,4, 5, 6, 7}

Questic_;n 6.
Solve :3x+8<12:XxeEW



Solution:

2
Sol ?‘H'E < 12

= %x+8— 8 < 12-8

= -2-.‘4‘.' < 4

3

2 3 3 5,000 3
= a-xxi < 4:-:5 (Multiplying by E}
=5 A

. Required answer = {0, 1, 2, 3, 4, 5}

Question 7.
Solve -5(x+4)>30;x€eZ
Solution:

Sol. -5 (x+4) > 30

-5(x+4) 30 e
— < e ...(Dividing by =5) |
Note : Division by a negative number reverses
the equality

=>x+4<-6

=>x+4-4<-6-4 (Subtracting 4)

= x<-10

.. Required Answer = {-11, —12, -13, ...}

=

Question 8.
Solve the inquation 8 —2x >x—5; x € N.
Solution:
Sol,8-2x>x-5;x€ N
=8+S5>2x+x
= I3 =3 = 3= 13

13 4I
=i =
x < 3 3
x=1,2,3,4(xeN)
Solution set = {1, 2, 3, 4}



Question 9.
Solve the inequality 18 — 3 (2x—5) > 12; x € W.
Solution:
Sol. 18 -3 (2x-5)>12;xe W
= I8 -6x+ 15 33 -12 > 6x
= 21 > 6x

6x < 21 {ﬂ+1-3l
= Ox =2 1 2- 2

6
Butx e W,x=0,1,2,3
- Solution set = {0, 1, 2, 3}

Question 10.
2r41

Solve : .'5+ +15<17; X €EW.
Solution:

+1
3 +15<17,xe W

2x+1
3
= x+1<6=2x<5

Sol.

= <17-15=2

:xiEEZ"I--
= 2 2
Butx e W

Lx=012

. Solution set is = {0, [, 2}

Question 11.
Solve :-3+x<2,xeN
Solution:

Sol. 3+x<2, xe N

=2 x<2~-(-3)

=>x<2+3

=S x<S

Lx=1,2234 (- x € N)
. Solution set = {1, 2, 3, 4}



Question 12.
Solve:4x-5>10-x,x€{0,1, 2,3,4,5,6, 7}
Solution:
Sol, &x - 5> 10-x,x e N
= d4dx+x>10+5
=5 15

15 3
T e— =
= X 5

oox= iy 8,0y 7

Solution set = {4, 5, 6, 7}
Question 13.
Solve : 15 -2(2x - 1) < 15, x € Z.
Solution:
Sol. I5-2(2x-1)< 15, xe Z
= I5-4x+2<15

= I7T-4x < 15
= 4x < 15-17
= —4x < -2
—4 -2 1 o
= T > 2 -3 (Dividing by —4)
Lx=1,2 3, 4,5, ..
“. Solution set = {1, 2, 3, 4, 5, ..... }
Question 14.
Solve : % > 11-2_1 , X EW.
Solution:
2x+3 dx -1
Sol. 5 > 5 X e W

== 2(2x + 3) > 5(4x - 1)
= 4x+6>20c-5
= 4x-200 > -5-6
= —l6x > -11
=11

= x < 16 (Dividing by —16)

11
=>Xx< Tz

16
Lx=0
. Solution set = {0}



Exercise 15 (B)

Solve and graph the solution set on a number line :
Question 1.
X—-5<-2;x€eN
Solution:
Sol. x -5 <-2
= X=5F*+5<2+35
(Adding 5 to both sides)
=>xr<3
~. The required graph is :

< llles*

-1 0 3

Question 2.
3X-1>5;xeW
Solution:

Sol. 3x-1 > 5

= 3x-1+1 > 5+1 (Adding | to both sides)
=2 3x> 6

3x 6 —
= T > E (Dividing both sides by 3)
=%-x> 2
~. The required graph is :
= NI B N (. dmre Smm ol
-t 0 1' 2 3 4
Question 3.

-3x+12<-15;x€R.
Sol. —3x+12 < -15

= —3x+12-12 < -15-12
(Subtracting 12 from both sides)
= -3x < =27

-3x -27 o
= — > -':j'- (Dividing both sides by -3)

Note : Division by a negative number reverses
the inequality.

%
.. The required graph is :
€ 1 i 1 _? I | >

6 7 B 9 10 11



Question 4.
7>3x—8;XeW
Solution:
Sol. 7 = 3x-8
= 7+8 2 3x-8+8 (Adding 8 to both sides)

= 15 2 3x

15 3x N .
= 3 > 3 (Dividing both sides by 3)
= 52=x
~. The required graph is :
A [ NN SED. G AN GRS SN M
-1 0 1 2 3 4 5 o
Question 5.
8x—-8<-24:xe”Z
Solution:
Sol. 8x-8 < -24

= 8x-8+8 < -24+8
(Adding 8 to both sides)

= 8x < -16
8x -16 i wa :
= —8* < T (Dividing both sides by 8)
= x<-2
. The required graph is :
¢ T T T >
-4 -3-2-10 1
Question 6.
8x—-9>35-3x;x€EN
Solution:

Sol. 8x-9 = 35-3x
= 8x+3x-9 = 35-3x+3x
(Adding 3x to both sides)
= 11x-9 > 35
= 11x-9+9 > 3549
(Adding 9 to both sides)

= llx 2 44
lx 44 o .
= 10 > Tl (Dividing both sides by 11)
=>xz4
. The required graph is :
€ T R VRN . Bl e e




Question 7.
5x+4>8x—-11;x€eZ
Solution:

Sol. 5x + 4 > 8 — 11

= 5x - 5x + 4 > Bx - 5x-11
(Subtracting 5x from both sides)
= 4>3x-11
=4+11=3x-11 + 11
(Adding 11 to both sides)
= 15> 3x

15 3x - )
= T > g (Dividing both sides by 3)

=5
. The required graph is

-2 =1 0 1 2 3 4 5 6
guestion 8.
?+1<-3;XER
Solution:
‘Sol. 2—I-q-l < -3
5
2x
—_—t] =1 < 3]
= = 3
(Subtracting 1 from both sides)
2x
— 5 < 4

2x
— —-S—xS < 4x5

(Multiplying both sides by 5)
= 2x <20
2x =20 o )
= —— < —— (Dividing both sides by 2)

2 2
= x <10

. The required graph is :

o T T N S
=13 =12 =11 =10 %

v



Question 9.
F A
I>-1+ TI X EN

Solution:
Sol —x-:-—l+3x
LA 4

X Ix
—x4 > _ —xd
= 5 1 x4+ 2

(Multiplying both sides by 4)

= 2x > -4+3x
= 2x-2x > —4+3x-2x

(Subtracting 2x from both sides)
= 0> 4+x
= 0+4 > 4+4+x (Adding 4 to both sides)
= 4 >x
.. The required graph is :

Question 10.
2 1
IX+5<Ix+6;xeW

2 ]
—X+5<—x+6
Sol. 3 3

- %xxﬁﬂ—Sxﬁ < é—xxﬁ-#ﬁxﬁ

(Multiplying both sides by 6)
= 4x+30 < 3x+36

= 4x-3x+30 = 3x-3x+36
(Subtracting 3x from both sides)
= x+30 < 36
= x+30-30 < 36-30
(Subtracting 30 from both sides)
x<6
. The required graph is :



Question 11.

Solve the inequation 5(x — 2) > 4 (x + 3) — 24 and represent its solution on a number
line.

Given the replacement set is {-4, -3, -2, -1, 0, 1, 2, 3, 4}.

Solution:

Sol. 5(x - 2)> 4 (x + 3) — 24

= 5x - 10>4x+ 12 - 24

= Sx—4dx>10- 12

=>x>-2
Since replacement set = {—4, -3, -2, -1, 0,
2.3 43

.~ Solution set = {-1, 0, 1, 2, 3, 4}

.. Solution set on a number line is shown

below.
b —————
7 ST S, T, R T T I S T G S

Question 12.
2

Solve 3 (x — 1) + 4 < 10 and represent its solution on a number line.

Given replacement set is {-8, -6, -4, 3, 6, 8, 12}.
Solution:

2
Sol.g{x—l}+4{iﬂ

2
ﬁi{x—l){l{}—-ﬂl

2
:E(x—}){ﬁ

= 2x - 1) < 18

=x-1<9
= x— 1+ 1 <9+ I(Adding 1 to both sides)
= x <10

— -
-8 -6 -4 -2 01234 & 8 1012

Thus x < 10

Since, replacement set = {-8, —6, 4. 3. 6,
8, 12}
= Solution set = {-8, -6, 4, 3, 6, 8}



Question 13.
For each inquuation, given below, represent the solution on a number line :
()I-2x27;XEW
(i3(2x—1)=22(2x+ 3),xe Z
(i) 2(4 —3x) <4(x—5),x e W
(iv) 4(3x + 1) > 2(4x — 1), x is a negative integer
i—x
(V)72 <3,X€eR
(vi)-2(x+8)<8,x€eR
Solution:

5 |
(f’}-z‘—ng— xeW

2'!‘
Ty T
ps =t
DIy = —
= 2
= Qx>
= xr=<]
x=1{0, 1}
+——— 11—
c 1 2 31 4

(i) (2x-1)=>2(2x+3),xe Z
= 6x-3>4x+6,xeZ
= 6x—-4x>6+3

= 2x>9
::-g ’
=¥Z 3
}41
= x243
ol B L T SRR
+——t—t—t >
-3-2-10 1 2 3 4 5 6 7.

(iif) 2(4 —3x) <4(x - 5),x € W
8 — 6x < dx —20



= bx—-4x<-20-8
= —10x <-28

= 10x > 28
LB
— 1 e 0
=x>28
x=1{3,4,5, ..}
-3-2-10 1| 2 3 4 5 6 7.

(iv) 4(3x + 1) > 2(4x — 1), x is a negative integer
= 12x+4>8x-2

= 12x-8x>-2-4

= 4x> -6

-6

— 0 =
4

= x>-15
L x={-1}

—
-1 0 1 2 3 4

4

(v) 2 <3, xeR
= 4-x<6

= x<6-4

= x<2
=>x>-2
Gox>=2

-7 6 -5 -4-3-2-101 2 31 4
(vi) 2(x+8)<8 xeR
-2x-16<8
= -2x<8+16
= -2x<24
-24

— 8 R
= 2

x>-12

e —— ),
-12-11=10 -9 -8B =7 6 -5 -4
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