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6.1

160 60

“< ” “ > ” “ £ ” “ ³ ”

6.2 Inequalities

i 200 

30 x 30x 

200 

30 x < 200 ... (1)

(1) =

(ii) 120 

40 20 x y 

40 x + 20y £ 120, ... (2)

120 2

40 x + 20y <120 ... (3)

40 x + 20y =120 ... (4)

v Mathematics is the art of saying many things in

many different ways. – MAXWELL v

(LINEAR INEQUALITIES)
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3 (4) 

 1 ‘ < ’ ‘ > ’ ‘£ ’ ‘ ³ ’ 

1 2 3

3 < 5;  7>5 numerical inequalities

x < 5;  y > 2; x ³ 3; y£ 4 literal inequalities

3 < 5 < 7 5 ,  3  7 5, is greater than 3 and less than 7 

3 £ x < 5 x, 3   5  , x is greater than or equal to 3 and less than

5  2 < y £  4 double inequalities

ax + b < 0 ... (5)

ax + b > 0 ... (6)

ax + b £ 0 ... (7)

ax + b ³ 0 ... (8)

ax + by < c ... (9)

ax + by > c ... (10)

ax + by £  c ... (11)

ax + by ³  c ... (12)

ax bx c2 0+ + £             ... (13)

ax bx c2 0+ + > ... (14)

(5), (6), (9), (10) (14) strict inequalities

(13) slack inequalities (5)  (8) 

x linear inequalities a ¹ 0 9 12

x y a ¹ 0 b ¹ 0

13 14 x a ¹ 0

 6.3. Algebraic solutions of

6.2 1 30 x < 200.

x

x 30 x 200.

x = 0 = 30 (0) = 0 < 200 

x = 1 = 30 (1) = 30 < 200 
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x = 2 = 30 (2) = 60 < 200, 

x = 3 = 30 (3) = 90 < 200, 

x = 4 = 30 (4) = 120 < 200 

x = 5 = 30 (5) = 150 < 200 

x = 6 = 30 (6) = 180 < 200, 

x = 7 = 30 (7) = 210 > 200,

x 0, 1, 2,

3, 4, 5, 6  x 

solutions {0, 1, 2, 3, 4, 5, 6}  solution set

1

2

2

<  > £ ³
3 > 2, –3 < –2

-8 < -7, (-8) (-2) > (-7) (-2), 16 > 14

1

2

1  30 x < 200

i x ii x 

30 x < 200

30

30

200

30

x
< 2 x <

20

3

(i) x  x 

1, 2, 3, 4, 5, 6
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{1, 2, 3, 4, 5, 6 }

(ii) x 

....., –3, –2, –1, 0, 1, 2, 3, 4, 5, 6

{....., –3, –2, –1, 0, 1, 2, 3, 4, 5, 6}

2  5x – 3 < 3x + 1

(i) x (ii) x 

5x - 3 < 3x + 1

5x - 3 + 3 < 3x +1+3 1

5x< 3x + 4

5x - 3x <  3x + 4 - 3x 1

2x< 4

  x < 2 2

(i) x

......, - 4, -3, -2, -1, 0, 1

(ii) x x < 2 2 x .

x Î -¥,2b g

3 4x + 3 < 6x + 7

4x + 3 < 6x + 7

4x - 6x < 6x + 4 - 6x

- 2x < 4

x > -2

-2 

-2, ¥

4
5 2

3 6
5

-
£ -

x x

5 2

3 6
5

-
£ -

x x
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  2(5 - 2x) £  x -30

10 - 4x £  x - 30

- 5x £ - 40 x ³ 8

8 x Î ¥8, g
5 7x +3 < 5x + 9. 

7x +3 < 5x + 9 

2x < 6  x < 3

6.1

6
3 4

2

1

4
1

x x-
³

+
-

3 4

2

1

4
1

x x-
³

+
-

3 4

2

3

4

x x-
³

-

2 3 4 3x x- ³ -a f a f
6 8 3x x- ³ -

5 5x ³ x ³ 1

6.2

7 62 48

60 

x

62 48

3
60

+ +
³

x

6.2

6.1
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110 + x ³ 180

x ³ 70

60 70

8 10 40

x x + 2

x > 10 1

x + (x +2) < 40 2

2

2x +2 < 40

x < 19 3

1 3

10 < x < 19

x x 11, 13, 15, 17 (11,

13), (13, 15), (15, 17), (17, 19)

6.1

1. 24x < 100, 

i x ii x

2. -12x > 30, 

i x ii x

3. 5x - 3 < 7, 

i x ii x

4. 3x + 8 > 2, 

i x ii x

16  x

5. 4x + 3 < 5x + 7 6. 3x - 7 > 5x -1

7. 3(x - 1) £  2( x -3) 8. 3(2–x) ³  2( 1 - x )

9. x
x x

+ + <
2 3

11 10.
x x

3 2
1> +

11.
3 2

5

5 2

3

x x-
£

-a f a f
12.

1

2

3

5
4

1

3
6

x
x+

F
HG
I
KJ ³ -a f
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13. 2 2 3 10 6 2x x+ - < -a f a f 14. 37 3 5 9 8 3- + ³ - -x x xa f a f

15.
x x x

4

5 2

3

7 3

5
<

-
-

-b g b g
16.

2 1

3

3 2

4

2

5

x x x-
³

-
-

-a f a f a f

17 20 

17. 3x - 2 < 2x + 1 18. 5x - 3 ³ 3x - 5

19. 3 1 2 4- < +x xa f a f 20.
x x x

2

5 2

3

7 3

5
³

-
-

-a f a f

21. 70 75 60 

22. A 100 

90 87, 92, 94 95

A 

23. 10 11 

24. 5 23 

25. 2 

61 

26. 91 

3 

5 

[ x

x +3 2x x +(x + 3 ) +2x £ 91 2x ³ (x + 3) + 5]

6.4

Graphical Solution of Linear Inequalities in Two Variables)

6.3 6.4
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I II

ax + by < c ax +by > c 

ax + by = c,  a ¹  0,  b ¹  0 

        (i)  ax + by = c (ii) ax + by > c (iii) ax + by < c

(i) (i) x , y 

(ii) 

b>0.ax+ by =c P ,a bb g b

>0 a ba b+ = c II 

Q ,a gb g 6.5

6.5

g > b

b bg > b a b a ba a b+ > +g

a b ca g+ >

Q ,a gb g ax + by > c 

ax + by = c 

 ax + by > c ax + by = c a b,b g
Q ,a gb g ax + by > c 

a ba g+ > c

Þ a b a ba a b+ > +g

Þ g > b b > 0 

a,g II

6.3 6.4

6.5
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II ax + by > c ax +

by > c 

b < 0 ax + by > c I

ax + by > c II b > 0 

I b < 0 

ax + by > c 

A    1.

2. a, b

0, 0

3. ax + by ³  c ax + by £  c  ax + by = c

4. ax + by > c ax + by < c ax + by =  c 

6.2 x y 

 4x + 20y £ 120 ... (1)

x y

(whole numbers) x

y (1) (1)

x = 0 (1)

              40x + 20y = 40 (0) + 20y = 20y

20 120y £ y £ 6 ... (2)

x = 0 0, 1, 2, 3, 4, 5, 6 (1) (0,0),

(0,1), (0,2), (0,3), (0,4), (0,5) (0,6)
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x =1, 2 3, (1)

(1,0), (1,1),  (1,2), (1,3), (1,4), (2,0), (2,1), (2,2), (3,0) 6.6

x

(1)

40x+20y =120

(1)

I (0,0) x y

x = 0, y = 0

I 6.7

(1)

I II

I (1)

9  3x+2y > 6

6.8 3x+2y=6 

I II

(0,0) 

6.8

3(0) + 2 (0) > 6

0 > 6

I

6.6

6.8

6.7
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II

10 3 6 0x - ³

6.9 3x – 6=0

(0,0)

3 0 6 0( ) - ³ - ³6 0

x=2

11  y < 2

  y =2 6.10

(0,0)

y = 0 1×0 < 2 0 < 2,

y =2

6.2

1. x + y < 5 2. 2 6x y+ ³ 3. 3 4 12x y+ £  4. y x+ ³8 2 5. x y- £ 2

6. 2 3 6x y- > 7. - + ³ -3 2 6x y

8. 3 5 30y x- < 9. y < -2 10. x > -3

6.5

12

x y+ ³ 5 1  ... ( )

x y- £ 3 2 ... ( ) 6.11

6.10

6.9
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x y+ = 5

6.11

x y+ = 5

(1)

x y- = 3

6.11 x y- = 3

2

13

5 4 40x y+ £ ... (1)

x ³ 2 ... (2)

y ³ 3 ... (3)

5 4 40x y+ = x = 2 y = 3 (1)

5 4 40x y+ =

(2) x = 2 

(3) y = 3 

6.12

x 

x ³ 0, y ³ 0

14

8x+3y £  100 ... (1)

x ³  0 ... (2)

y ³  0 ... (3)

8x+3y = 100

8x+3y = 100 8x+3y £  100 

6.12

6.13
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6.14

6.13  x³ 0 y ³ 0, 

15

x+2y £ 8 ... (1)

2x + y £ 8 ... (2)

x³ 0 ... (3)

y³ 0 ... (4)

x+2y = 8 2x + y = 8 

(1) (2) 

x³ 0,  y³ 0  

6.14

6.3

1.  x ³  3,   y ³ 2  2. 3x + 2y £  12, x y³ ³1 2, 3. 2 6 3 4 12x y x y+ ³ + £, 4. x y+ ³ 4,

2 0x y- >  5. 2 1 2 1x y y- > - < -,     x 6. x y y+ £ + ³6 4,       x

7. 2 8 2 10x y y+ ³ + ³,     x  8. x y x+ £ > ³9 0, ,    y     x 9. 5 4 20 1 2x y+ £ ³ ³, ,    x     y

10. 3 4 60 3 30 0 0x y x y x y+ £ + £ ³ ³, , , 11. 2 4 3 2 3 6x y y x y+ ³ + £ - £, ,   x

12. x y x y x y- £ + ³ ³ ³2 3 3 4 12 0 1, , , 13. 4 3 60 2 3 0x y y x x y+ £ ³ ³ ³, , ,    x,

14. 3 2 150 4 80 15 0 0x y y+ £ + £ £ ³ ³, , , ,   x    x    y    x

15. x y y y+ £ + ³ - £ ³ ³2 10 1 0 0 0, , , ,   x    x    x    y

16 - £ - <8 5 3 7x

- £ -8 5 3x 5 3 7x - <

- £ - <8 5 3 7x

- £ <5 5 10x - £ <1 2x

17 - £
-

£5
5 3

2
8

x

- £
-

£5
5 3

2
8

x
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- £ - £10 5 3 16x - £ - £15 3 11x

5
11

3
³ ³ -x

- £ £
11

3
5x

18 

3x –7<5+x ... (1)

11 5 1- £x ... (2)

(1)

  3x –7<5+x

x < 6 ... (3)

(2)

11 5 1- £x

- £ -5 10x x ³ 2 ... (4)

(3) (4) x

6.15

2 2 6 2 6£ <x

19 300 350

C
5

9
(F 32)= - C F

30 < C < 35

C
5

9
(F 32)= -

30
5

9
(F 32) < 35< -

9

5
30 < (F - 32) <

9

5
35´ ´

6.15
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54 (F 32) 63< - <

86 F 95< <

860 F 950 F

20 12% 600 30%

15% 18%

x 30%

= (x+600) 

x 30% +600 12%> (x +600) 15%

x 30% +600 12% < (x +600) 18%

30

100

12

100
600

15

100
600

x
x+ > +( ) ( )

30

100

12

100
600

18

100
600

x
x+ < +( ) ( )

30x + 7200 > 15x + 9000

30x + 7200 < 18x + 10800

15x  > 1800  12x < 3600

x  > 120 x < 300

120 < x < 300

30% 120 300

1 6

1. 2 3 4 5£ - £x 2. 6 3 2 4 12£ - - <( )x

3. - £ - £3 4
7

2
18

x
4. - <

-
£15

3 2

5
0

( )x

5. - < -
-

£12 4
3

5
2

x
6. 7

3 11

2
11£

+
£

( )x

7  10 

7. 5x + 1 > –24,  5x –1 < 24

8. 2(x–1) < x +5,  3(x+2) > 2–x

9. 3x –7 > 2 (x –6),  6 –x > 11– 2x

10. 5(2x–7) –3 (2x +3) £ 0, 2 19 6 47x x+ £ +
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11. 680 770 (C) (F)

9
F= C+32

5

12. 8% 2% 4%

6% 8% 640

2%

13. 1125 45%

25% 30%

14. IQ

IQ
MA

CA
100= ´

MA CA 80 IQ 140£ £

u <, >, £ ³

u

u

u x 

u x a< x a> a a

u x a£ x a³ a 

a

u £ ³

u < >

u


