15. Linear Inequations

(Including Number Lines)

Exercise 15 (A)

Question 1.

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

(i) x+1<7

(ii)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

3z

¥ >3 .(Dividing by 3)

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

(iv) 4x + 1217

=>4x+1-1217 — 1 (Subtracting)
=>4x216

=> 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:
(Y)2x—-1>9

(ii)3x+7 <1

Solution:

()2x-1>9

=>2x—-1+1>9+1 (Adding 1)

= 2x>10

= x > 5 (Dividing by 2)

=>x>5



Required answer = {6, 9}

(i) 3x+7 <1

= 3x+7—-7<1-7 (Subtracting 7)
=>3x<-6

=>x<-2

Required Answer = {-6, -3}

Question 3.

Solve 7>3x-8;x€eN

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€e”Z

Solution:

-17<9y -8

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

=> -1 <y (Dividing by 9)

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

Question 5.

Solve 9x—7<28+4x;xe W

Solution:

9x —1<28 +4x

=>Ox —4x — 7 < 28 + 4x — 4x (Subtracting 4x)
=>5x—-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_gn 6.
Solve:ix+8<12:xeW



Solution:

Sol %x+3 < 12

= %xﬂl— 8 < 12-8

Zx < 4
=3
= %xx% < 4::% (Multiplying by %}
= x <6

. 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
— = < = ..(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,xe N
=8+5>2x+x
= 1323x=>3x<13

]
< — = 4—

= x < 3 43

x=1,2,3,4(x€N)

Solution set = {1, 2, 3, 4}



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

mezmr<d s 1ol
= Ox = X 2-2

6
Butxe W, x=10,1,2,3
. Solution set = {0, 1, 2, 3}

Question 10.
2x+1
Solve : _:3+ +15<17; xe W.

Solution:

2x+1
Sol. 3 +15<17;xe W

2x +1
3
= x+1<6=2x<35

= <17-15=2

5 1
:Jx5-2*=2§'-
Butx e W
nx=0,1,2

". Solution set is = {0, 1, 2}

Question 11.
Solve: -3+ x<2,Xx€EN
Solution:

Sol. 3+x<2,xeN

=2x<2-(-3)

= x<2+3

= x<35

Lx=1,234 (- 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, 4x - 5> 10 -x,x e N

= 4dx+x>10+5

= 5x > 15
15 3
> — =

= X 5

L x=4,56,7
Solution set = {4, 5, 6, 7}
Question 13.
Solve : 15 -2(2x—-1) <15, x € Z.
Solution:

Sol. 15-2(2x-1)<15,x e Z
= 15-4x+2<15

= 17T-4x < 15
= 4x < 15 - 17
= 4x < -2
—4 -2 1 L
= X > 23 (Dividing by —4)
~x=1,2 34,5 ...
- Solution set = {1, 2, 3, 4, 5, ... }
Question 14.
Solve:215_+3>uz__1,xew.
Solution:
2x+3 4x -1
Sol. 5 > 5 X € w

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

-11

= x< 6 (Dividing by —16)

{'ﬂ
= X 16

nx=0
~. Solution set = {0}



Exercise 15 (B)

Solve and graph the solution set on a number line :
Question 1.
Xx—5<-2;xeN
Solution:
Sol. x - 5 <-2
= x-5+5<-2+35
(Adding 5 to both sides)
=x<]3]
. The required graph is :

<€ — T % >
=1 0 l 2 3
Question 2.
3X—1>5;xeW
Solution:
Sol. 3x-1 > 5

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

3x 6 L
= T > -:;: (Dividing both sides by 3)
= x>2
.. The required graph is :
< T T T T ¢
-1 0 1 2 3 4
Question 3.

-3x+12<-15;x€eR.
Sol. —3x+12 < -15
= =3x+12-12 < -15-12
(Subtracting 12 from both sides)
= -3x < -27

-3x ~-27
= — > By (Dividing both sides by —3)

Note : Division by a negative number reverses
the inequality.

=>x>9

. The required graph is :

T T >
6 7 8 9 10 I



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

= 152 3x

15 3x . e .
= 3 > 3 (Dividing both sides by 3)
=352
. The required graph is :
T
-1 0 1 2 3 4 % &
Question 5.
8x—-8<-24;x€e”Z
Solution:
Sol. 8x-8 < -24

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

= 8x < -16
8x -16 o .
= 3 < 3 (Dividing both sides by 8)
= x < -2
. The required graph is :
D 4 I S N e ma >
43210 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-949 > 35+9
(Adding 9 to both sides)
= llx 2 44

1lx 44 o .
=17 > T (Dividing both sides by 11)
=x24

.. The required graph is :

€ 1



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

Sol. 5x + 4 > 8x - 11

= 5x — 5x + 4 > 8x - 5x-11
(Subtracting 5x from both sides)
= 4 > 3x-11
= 4+11>3x-11 + 11
(Adding 11 to both sides)

= 15> 3x
15 3x L .
= 3 > 3 (Dividing both sides by 3)
=5>x
. The required graph is
T
=2 -1 0 1 2 3 4 35 6
guestion 8.
T+1<-3 ; XER
Solution:

‘Sol. 25—x+l < -3

2—"f+l—l < -3-1
= 5 —3-

(Subtracting 1 from both sides)

= 2x < 4

5

2x
= ?xi < —4x5

(Multiplying both sides by 5)

= 2xr < -20

2x =20
= - < N (Dividing both sides by 2)
= x<-=10

. The required graph is :

v

£
-

T T %1
—13 =12 =11 =10 -%



Question 9.
F Ax
i>-1+7:;x€eN

Solution:
Sol E}—l+3x
o2 4

X 3x
—x4 > _ —x4
= 5 |x4+4

(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
IiX+5<ix+6;xeW

2 ]
—X+5£—x+6
Sol. 3 3

= %xxﬁ-'r.ﬁx'ﬁ < -;jxxﬁ-kﬁxlﬁ

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

= dx-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 :
T T

=t 0 1 2 3 4 5 6 7



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

= 5x —4x > 10 - 12

= x>-2
Since replacement set = {—4, -3, -2, -1, 0,
I, 2, 3, 4}

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

. Solution set on a number line is shown

below.

11—
=5 -4 -3 -2 -1 0 1 2 3 4 5 6

Question 12.
a

Solve 7 (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.'j- x-1)+4<10
2

=3 x-1)<10-4

2
=E(x_l){6

= 2x - 1) < 18

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

—H- -
-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.
Fo_[ each iniequation, given below, represent the solution on a number line :
()T—-2x27;xEW
(i) 3(2x—1)=22(2x+ 3),xe Z
(i) 2(4 —3x)<4(x—5),xeW
(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 1
(1) :E -2x> -, xe W

2
= X233
. -4
Iy = —
=TI
= 2x>-2
= r<]
x={0, 1}
———t
0 1 2 3 4

(i) 32x-1)>22x+3),x € Z
= 6x-3>4x+6,xeZ
= 6x—4x>6+3

= 2x>9
}9
=>I_2
::-4l
= X 2
x=1{56,17, ..}
+— i } T T T T ————r
-3 -2 -1 0 1 2 3} 4 5 6 7.

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



= b6x—4x<-20-8
= -10x <-28
= 10x>28
= X E

= 10
= x>28
Sx=13,4,5, ...}

-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
= I2x-8>-2-4
= 4x> -6

-6

= Xx=-
4

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

HJ:I=I.'
-1 0 1 2 3 4

4-x
™
= 4-x<6
= x<6-4
=> x<2
= x>-2
Sox > =2

<3, xekR

7 6 -5 -4 -3-2-10 | 2 3 4
(vi) -2(x+8) <8, xeR
-2x-16<8
= -2x<8+16
= -x<24
-24

> x> =
- 2

x>-=12

D S S S s e e s ey 2 S
-12-11-10 -9 -8 -7 -6 -5 -4
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