Chapter 6. Linear Inequalities

Question-1

Solve the inequation: 3x-7>x+3

Solution:
3IX—T=x+3
IX—T+T>X+3+7
Ix=x+10
IX—X>X+10-%
2% =10

X=bh

Question-2

Solve the inequation: x+12<4x -2

Solution:

X+12<4x -2
X+12-12<4x-2-12
X<4x - 14
X—dX<4x — 14 — 4x
-3x<-14

-3x/-3 >-14/-3
X>14/3

Question-3

Solve the inequation: 4x - 7<3 - X

Solution:
dx—-T <3 —-Xx

A —T+T <3 —x+7
A <10 =X

AKX+ X =10 —-xX+X
Ex <10

X<?



Question-4

Solve the inequation: 3x+ 17 £2(1 - x)

Solution:
3x+17=2(1-x)
Ixs-2x-15

3N+ 2x=-2x— 156+ 2x
bx=-15
6x/5<—-15/5

X=-3

Question-5

Solve the inequation: -2x+625x -4

Solution:

-2Xx+6zbx -4
-2xz5x - 10

—2X —bxzbx—10 - 5x
-7xz-10
—-Tx/-7T=-=10/-7
x=10/7

Question-6

Solve the inequation: —(x-3)+4>-2x+5

Solution:
-Xx-3)+4>-2x+5
-X+7>-2X+5
“X+7—-T7T>-2x+5-7
—X>-2%-2

Xe2x+2
X—2X<2X+2 — 2%
-X<?2

X>-2



Question-7

Solve the inequation: 2(2x+3)-10<6(x-2)

Solution:

2(2x+3) — 10 < 6(x-2)
Ax+6—-10<0bx-12
dx -4 <6x-12
dx—4+4<6x—-12+4
dx < 6x -8

A — BX < BX — 8 — BX
-2%<—8
-2%/-2--8/-2

X4

Question-8

Solve the inequation: 2-3x 2 2(x + 6)

Solution:
2-3xz22x+12
2-3x—2z2x+12-2
-3xz2x+ 10

-3 - 2%z 2%+ 10 - 2x
-bxz10
-bx/-6=10/-b

X=-2

Question-8

Solve the inequation: 2-3x 2 2(x + 6)

Solution:
2-3Ixz2x+12
2-3x—222x+12-2
-3xz2x+10

-3X — 2% 22X+ 10 — 2x
-bxz10
-bx/-6=10/-6

X=-2



Question-9

Solve the inequation: 37 — (3x+5)29x — 8(x - 3)

Solution:

37— 3x-5z29x—8x+24
32 -3xzx+24

32 -3x-32zx+24- 32
- 3xz2x-8

- 3X—-X2x—-8-X
-4z -8
-4x/-4 =z — 8/-4

Xz 2

Question-10

Solve the inequation: 2x+3<2 2

Solution:
B 55 B

2 4 4

10x +3xz 39
13x 2 39
13x/13z39/13
Xxz3

Question-11

Solve the inequation: 2222 *-3

Solution:

4+32><E ;_ 3

2(4 + 2x) z 3x - 18 (Multiplying by 6 both sides)
8+4xz3x—-18

8+4x-8z3x—-18-8

4dxz3x - 26

Ax —3xz3x — 206 — 3x

Xz-26




Question-12

Solve the inequation: 3= -2 > 3@ -x)

Solution:
3w - 2] = S[2 - =)

9(x — 2) 2 25(2 - x) (Multiplying by 15 both sides)
9x — 18 = 50 - 25x

Ox—-—18+18=z50-25x+18

Ox =z 68 - 2bx

Ox + 25X 268 - 2bx + 25X

34x z 68

34x/34 =z 68/34

Xxz2

Question-13

1 H - X Dx—2 Fu —3
Solve the inequation: 5 <=*~= - 2

Solution:

4 Sx -2 Fuw— 32
<

E = =1

15x < 20(bx - 2) — 12(7x - 3) (Multiplying by 60 both sides)
15 < 100x - 40 — 84x + 36

15X < 16x-4

16X — 16X <16 — 4 — 16X

—X<—4

=4

Question-14

Solve the inequation: 2 2% <= _5

Solution:

5—2><5i_5
2 &

2(5 — 2x) = x — 30 (Multiplying by 6 both sides)
10 —4x=x - 30

10-4x—-10=x-30-10

—4dx=x—40

— 44X —x=x—40 —x

- bx=-40

— bx/-6=—40/-5

xz8




Question-15

Solve the inequation: 3{ 2x+4)= 1x-e)

Solution:

1 E><+4 k4 £(x—Eu)
215 3

a[gxm]z 26— €1 (Multiplying by 6 both sides)
3(3x + 20) 2 10(x - 6) (Multiplying by 5 both sides)
9x + 60 z 10x% - 60
9x + 60 — 60z 10x - 60 - 60
9xz10x-120
9x —10x = 10x — 120 - 10x
-xz-120
xs120

Question-16

Solve the following system of inequations: x-2>0,3x<18

Solution:
¥x—2=0.
3x<18
Xx—2=0

From (1) and (2), solutions of the given system are, therefore, given by 2 < x
<6
Hence the solution of the systemis2 < x < 6.



Question-17

Solve the following system of inequations:5x +1>-24,5x— 1< 24

Solution:
Ex+1=>-24
Ex—1<24
Bx+1=-24
5x >-25

bx—1<24
Bx <25

From (1) and (2), solutions of the given system are, therefore, given by -5 <
X<b
Hence the solution of the system of is =5 < x < 5.

Question-18

Solve the following system of inequations:x+2=5,3x—-4>-2+x

Solution:
X+2=5
3Ix—4=-2+1x
X+2=5

IX—4>-2+X
x=2+x
2% =2

From (1) and (2), solutions of the given system are, therefore, given by 1 < x
=3
Hence the solution of the system ofis 1 < x = 3.



Question-19

Solve the following system of inequations: 4x+5 > 3, -(x +3) + 4= —-2x +
5

Solution:

dx +5 = 3x
-X+3)+4=-2x+5
dx + 5 = 3x

4y =3x-5

-k+3)+4=-2x+5
X-3+4=-2x+5
A+ 1=-2x+5
KE—2X+ 4

From (1) and (2), solutions of the given system are, therefore, given by -5 <
Xx=4
Hence the solution of the system of is-5 < x = 4.

Question-20

Solve the following system of inequations: -2 «x.3 7x-1_7x+2,,

Solution:

16x — 27 <12x+9 (Multiplying by 12 both sides)
16x < 12x + 36
dx< 36

2(7x-1)—(7Tx+ 2) = 6x (Multiplying by 6 both sides)
Tdx — 2 — 7w — 2 = 6X

T — 4 =6x%

Tw=06x+4

From (3) and (4), solutions of the given system are, therefore, given by 4 < x
<9
Hence the solution of the systemof is 4 < x < 9.



Question-21

Solve the following system of inequations: 2(x + 1) <x+5,3(x+2)>2 — x.

Solution:
2+ 1) <x+5
3Ix+2)=2—x
2+ 1) <x+5
2x+2<x+5
2X <X+ 3

3x+2)=2 —x

3x+6=2—x
3X=-4—x

4w = -4

X=-T i, (2)

From (1) and (2}, solutions of the given system are, therefore, given by -1 <
X=<3
Hence the solution of the system of is -1 < x < 3.

Question-22

Solve the following system of inequations: 3x - 125, x+2 > -1

Solution:
3x—1=zbH
X+2=-1
3x—1=zbH
3xzb+1

3xz6

XKZ2 i, (1)
X+ 2 =-1

X=-1—-2

X=-3 (2)

From (1) and (2), solutions of the given system are, therefore, given by x = 2
Hence the solution of the system ofis x 2 2.



Question-23

Solve the following system of inequations: 3x - 7> 2(x-6),6 — x> 11 — 2x

Solution:
3X—7>2(x-6)
6—x=11—-2x
IX—7=2x-12
IX—-T+T=>2x-12+7
IX=2x-5
3X—2X=>2x— 5 — 2%

6—x=11—-2x
6—-x—-6=11-2x—-6
-X=5-—2x

- X+ 2% >5—2x+ 2%

From (1) and (2), solutions of the given system are, therefore, given by x > 5
Hence the solution of the system is x > 5.

Question-24

Solve the following system of inequations: —2 - < 1*> 3 _ x< 4(x - 3)

54
Solution:
—-2-zs 1*3*
3—X<4x-3)
_2_ ;5 1-;><
—24 — 3x =401 + x) (Multiplying by 12 both sides)
—24 —3x =4+ 4x

—3x=4x+ 28

— Tx=28

3—x=dx-12
-X<dx — 15
-Bx<-15

G (2)

From (1) and (2), solutions of the given system are, therefore, given by x = 3
Hence the solution of the system is x > 3.



Question-25

Solve the following system of inequations:
5(2x-7)—3(2x+3)=0,2x+ 19 =6x + 47

Solution:

5(2x-7) —3(2x+3)=0
2x+ 19 =63+ 47
5(2x-7) — 3(2x+3) <0
10x-35—-6x-9=0
dx-44 =0

dx = 44

2+ 19=6x+ 47
2Xx=06x+ 28
-dx =28

From (1) and (2), solutions of the given system are, therefore, given by -7 =
x=11
Hence the solution of the systemis-7=x=11.

Question-26

Solve the following system of inequations: 2x — 7<11,3x+4<-5

Solution:
2% — 7T <11
3x+4<-5
2x — 7 <11
2% <18

3x+4<-5
3x<-9

From (1) and (2), solutions of the given system are, therefore, given by x < -
3
Hence the solution of the systemis x <- 3.



Question-27

Solve the following system of inequations: 4 — 5x>-11,4x+115-13

Solution:

4 -5x>-11
Ax+11=-13
4 -5x>-11
- bx=-15

dx+11=-13
Ax=-24

From (1) and (2), solutions of the given system are, therefore, given by x = -
6.
Hence the solution of the systemis x=-6

Question-28

Solve the following system of inequations: 4x —5<11,-3x — 4 2 8.

Solution:

dx—5<11

-3x—4=z8

Ax—-5<11

Ax <16

Xed i (1)
-3x—4=z8

-3xz12

e BT (2)

From (1) and (2), solutions of the given system are, therefore, given by x =
-4.
Hence the solution of the system is x = -4.



Question-29

Solve the following system of inequations: 5x —7<3 (x+3),1 - 3 2x-4

Solution:
BX— T <3 (x+3)
1-Z=zx—-4
BX—T7<3(x+3)
bx — 7 <3x+9

Ex<3x+16

2% <16

e B (1)

1-=zx—4 (Multiplying both sides by 2)
2—3xz2x—8

-3xz2x—10

-bxz—-10

X=22 e, (2)

From (1) and (2), solutions of the given system are, therefore, given by x =
2.

Hence the solution of the systemis x = 2.

Question-30

Solve the following system of inequations:2(2x + 3) — 10 = 6(x - 2),

ﬂ+ﬁzz+%

Solution:
22x+3)— 10 < B6(x-2)

2x— = <
4

=
22x+3)— 10 < B(x-2)
A +6—10<bBx-12
A — A <=Bx — 12

dx <Bx — 8

-2%x<— 8

+ & E 2+

3(2x-3)+T72=24 + 16x% (Multiplying both sides by 12)
BX-9+72=z24+ 16x

B +63 =24+ 16X

b= 16x — 39

-10x=z-39



X <39/10.cc.ormomrereeerr. 2)

From (1) and (2), the system has no solution.

Question-31

Represent the following inequation graphically in two dimensional plane
and hence solve them: x — 2y +4 =0

Solution:
We draw the graph of the equation x — 2y + 4 =0

® 0 -4
W 2 8]
Putx=0

Then 0 —2y+4=0

or -2y =-4

ory =2
Putx=0,yv=0
Then 0 —2(0)+4=0
or 4 = 0, which is false.

Hence, half plane Il is not the solution of the given inequation.

Therefore, the shaded half plane | is the sclution region of the inequation
including points on the line
X—2y+4=0.
Scale
Tcm = Tunit along x-axis
Tem = Tunit along y-axis

4 -3 -7 -
('4.1 D:I 1+




Question-32

Represent the following inequation graphically in two dimensional plane
and hence solve them: 2x +y >3

Solution:
We draw the graph of the equation 2x +y = 3

X 0 3/2
Y 3 0
Putx=0
Then 2(0) +y =3
ory =23

Putx=0v=0
Then 2(0)+0=3
or 0 = 3, which is false.

Hence, half plane | is not the solution of the given inequation.

Therefore, the shaded half plane 1l is the solution region of the inequation
excluding points on the line
2x +y = 3.
Scale
Tcm = Tunit along x-axis
Tcm = Tunit along y-axis
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Question-33

Represent the following inequation graphically in two dimensional plane
and hence solve them: 3x — 4y <12

Solution:

We draw the graph of the equation 3x — 4y =12
X 0 4
W -3 0

Putx=0

Then 3(0) — 4y <12
or-y<3
ory =-3

Putx=0,v=0
Then 3(0) — 40) <12
or 0 <12, which is true.

Hence, half plane Il is not the solution of the given inequation.

Therefore, the shaded half plane | is the solution region of the inequation
excluding points on the line
X —4dy=12.
Scale
1cm = Tunit along x-axis
1cm = 1unit along y-axis




Question-34

Represent the following inequation graphically in two dimensional plane
and hence solve them: y+ 8 2 2x

Solution:

We draw the graph of the equationy + 8 = 2x
X 2 4
W -4 0

Putx=0

Theny+ 8= 2x
ory+8=0

Putx=0v=0

Then 0+ 8 = 2(0)

or 8 z 0, which is true.

Hence, half plane | is not the solution of the given inequation.

Therefore, the shaded half plane Il is the solution region of
the inequation including points on the line

y+8=2x
Scale
1cm = Tunit along x-axis
1cm = 1unit along y-axis
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Question-35

Represent the following inequation graphically in two dimensional plane
and hence solve them: 2x =6 — 3y

Solution:
We draw the graph of the equation 2x = 6 — 3y

o 3

2 o
Putx=0
Then 2(0) =6 — 3y
ory=2

Putx=0,y=0
Then 2(0) < 6 — 3(0)
or 0 = 6, which is true.

Hence, half plane | is not the solution of the given inequation.

Therefore, the shaded half plane Il is the solution region of the inequation

including points on the line 2x = 6 — 3y
Scale
Tem = Tunit along x-axis

Tem = Tunit along y-axis
Y




Question-36

Represent the following inequation graphically in two dimensional plane
and hence solve them: 0=2x-5y+10

Solution:

Scale

1cm = 1unit along x-axis
1cm = 1unit along y-axis

a1

i \\\\\i\\\\\\

We draw the graph of the equation 2x — 5y +10=0

X 0 -5
y 2 o
Putx=0

Then0=2(0) — 5y + 10
or-10= — by

Putx=0vy=0
Then 0=2(0) - 5(0)+10

or 0 =10, which is false.

Hence, half plane | is not the solution of the given inequation.

Therefore, the shaded half plane Il is the solution region of the inequation
including points on the line

2x —5y+10=0.



Question-37

Represent the following inequation graphically in two dimensional plane
and hence solve them: 2x -3y <6

Solution:

Scale

lem = Tunit along x-axis
1cm = 1unit along y-axis

II

I \\fw?m U

We draw the graph of the equation 2x — 3y =6

X 0 3

y -2 0
Putx=20
Then 2(0) — 3y <6
ory<-2
Putx=0,y=0

Then 2(0) - 3(0) <6
or 0 < 6, which is true.

Hence, half plane Il is not the solution of the given inequation.
Therefore, the shaded half plane | is the solution region of the inequation

excluding points on the line
2x—-3y=6



Question-38

Represent the following inequation graphically in two dimensional plane
and hence solve them: x>-2

Solution:
Tcm = 1unit along x-axis
1cm = Tunit along y-axis
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The graph of the equation x = - 2 is vertical line parallel to y — axis.

Putx=0
Then 0 = -2, which is true.

Hence, the solution region is the shaded region on the right hand side of

the line x = -2 containing the origin.

Hence every point on the shaded region is the solution of the given
inequation.



