LINEAR INEQUALITIES
AND LINEAR
PROGRAMMING

EXERCISE 5.1

Q.1: Graph the solution set of each of the following linear inequality in xy-plane.

Q) 2X+y<6 (i) 3X+7y>21 (iii) 3X-2y>6
(iv) 5x-4y<20 (V) 2x+1>0 (vi) y-4<0
Solution:

Q) 2X+y < 6
The associated equation is
2x+y=6 ... (1)
x-intercept
Puty
2x+0

0
6
« 6
2
Point is (3, 0)
y-intercept
Put X
200) +y
y
Point is (0, 6)
Test Point
Put  (0,0)in
2Xx+y < 6

0 ineqg. (1)
6
6
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20)+0 < 6
0<6
Which is true.
Graph of an inequality 2x + y < 6 will be towards the origin side.
Y
x" | > X
2
&,
[

(i) 3x+7y>21
The associated equation is

3x+7y =21 ... 1)
x-intercept

Put 'y = 0 ineqg.(1)

3x+7(0) = 21

3X =21

X = 23—1 =7

Point is (7, 0)
y-intercept

Putt x = 0 ineq.(1)

30)+7y = 21

7y= 21
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y = 7 = 3
Point is (0, 3)
Test Point
Put  (0,0)in

33X+ 7y > 21
3(0)+7(0) > 21
0>21

Which is false.

Graph of an inequality 3x + 7y > 21 will not be towards the origin side.
Y

(iii) 3x-2y>6
The associated equation is

3X-2y =6 ... 1)
x-intercept
Put  y = 0 ineq.(1)
3x-2(0) =6

3x = 6
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6
X = 3 = 2

Point is (2, 0)
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y-intercept
Put x = 0 ineq.(1)
300)-2y = 6
-2y =6
y =5 = -3
Point is (0, — 3)
Test Point
Put  (0,0)In
3X -2y > 6
3(0)+20) > 6
0>6
Which is false.
Graph of an inequality 3x — 2y > 6 will not be towards the origin side.

Y
A

(iv) 5x-4y<20
The associated equation is
S5x-4y =20 ... 1)
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x-intercept
Put 'y = 0 ineq.(1)
5x-4(0) = 20
5 = 20
20
X = 5 =4
Point is (4, 0)
y-intercept
Put  x = 0 ineqg. (1)
50)-4y = 20
— 4y =20
20
y = j = _5
Point is (0, — 5)
Test Point
Put  (0,0)in
5X — 4y < 20
5(0)-4(0) < 20
0 <20
Which is true.
Graph of an inequality 5x — 4y < 20 will be towards the origin side.

i
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(V) 2x+1>0
The associated equation is

2x+1=0
2X = -1
=3
Put X = 0in
2x+1 >0
200+1 >0
1 >0
Which is true.
Graph of an inequality 2x + 1 > 0 will be towards the origin side.
Y
A
X’ < i > X
Xf
(vi) 3y-4<0
The associated equation is
3y-4 =0
3y =

win b

y =
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Put vy =0 in
3y - 4 <0
30) - 4<0
-4 <0
Which is true.
Graph of an inequality 3y — 4 < 0 will be towards the origin side.
Y
. I sy
X’ T > X

v

Y/

Q.2: Indicate the solution set of the following systems of linear inequalities by

shading.
Q) 2Xx—-3y <6 (i) X+y>5 (iii) 3X+7y>21
2X+3y<12 x-y<l1 X-y< 2
(iv) 4x-3y<12
X > _2—3 (Lhr. Board 2011) (Guj. Board 2008)
(V) 3x+7y>21  (Lhr.Board 2011)
y <4
Solution:
Q) 2x-3y < 6
2Xx+3y < 12

The associated equations are
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2x-3y =6 ... 1)
2x+3y =12 ... (2)
x-intercept
Put 'y = 0 ineq.(1)
2x—-30) =6
2X =6
X = g =3
Point is (3, 0)
y-intercept
Put  x = 0 ineqg.(1)
20)-3y = 6
—3y =
y =% =2
Pointis (0, — 2)
x-intercept
Put  y = 0Oineq. (2
2x +3(0) = 12
2X = 12
X = 12—2 =6
L Point is (6, 0)
y-intercept
Put x = 0 ineq.(2)
2(0)+3y = 12
3y = 12
y =2 =4
s Point is (0, 4)
Test Point
Put (0, 0) in
2X — 3y < 6
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2(0)-3(0) < 6
0<6
Which is true.
Graph of an inequality 2x — 3y < 6 will be towards the origin side.
Put  (0,0)In
2X + 3y < 12
2(0)-3(0) < 12
0<12
Which is true.
Graph of an inequality 2x + 3y < 12 will be towards the origin side.

@

(i) x+y > 5

x-y <1
The associated equations are
X+y =5 ... 1)
x-y =1 ... (2)
x-intercept
Put 'y = 0 ineqg.(1)
x+0=5
X =5
Point is (5, 0)
y-intercept

Put x = 0 ineq. (1)
0+y=5
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y =5
Point is (0, 5)

x-intercept
Put

Point is (1, 0)

y-intercept
Put

Point is (0, — 1)
Test Point
Put  (0,0)in
X+y > 5
0+0 > 5
0>5
Which is false.

Graph of an inequality x + y > 5 will not be towards the origin side.

Put  (0,0)in
x-y <1
0-0 <1
0<1

Which is true.

Graph of an inequality x —y < 1 will be towards the origin side.
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(i) 3x+7y>21
X-y<?2
The associated equations are
x+7y =21 .. 1)
X—Yy =2 .. (2
x-intercept
Put 'y = 0 ineq.(1)
3x+7(0) =21
x =21
X = % =7
Point is (7, 0)
y-intercept
Put x = 0 ineq.(1)
30)+7y = 21
7y =21
Point is (0, 3)
x-intercept
Put 'y = 0ineq.(2)
x-0= 2
X =2
Point is (2, 0)
y-intercept
Put x = 0 ineq.(2)
O-y =2
y = -2
Point is (0, — 2)
Test Point
Put  (0,0)in
33X+ 7y > 21
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3(00)+7(0) > 21
0>21

Which is false.

Graph of an inequality 3x + 7y > 21 will not be towards the origin side.
Put (0, 0) in
X-y < 2
0-0 < 2
0 < 2
Which is true.

Graph of an inequality x — y < 2 will be towards the origin side.

(iv) 4x-3y<12

The associated equations are
4x-3y =12 .. @
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Graph of an inequality 4x — 3y < 12 will be towards the origin side.

Mathematics (Part-11)
-3
X =5 2
x-intercept
Put 'y = 0 ineqg.(1)
4x-3(0) = 12
4x = 12
21
X =7 = 3
Point is (3, 0)
y-intercept
Put x = 0 ineq.(1)
40)-3y = 12
-3y = 12
12
y =73 =-4
Point is (0, — 4)
Test Point
Put  (0,0)in
4x — 3y < 12
4(0)-3(0) < 12
0<12
Which is true.
Put x =0 in
-3
X > &
-3
0o > >
Which is true.

. . -3 . S
Graph of an inequality x > > will be towards the origin side.
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(V) 3X+7y>21

y <4
The associated equations are
x+7y =21 L. 1)
y =4 L (2)
x-intercept
Put 'y = 0 ineqg.(1)
3x+7(0) = 21
3x =21
X = % =7
Point is (7, 0)
y-intercept
Put x = 0 ineq.(1)
30)+7y = 21
7y =21
21

y:7 = 3
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Point is (0, 3)
Test Point
Put  (0,0)in

33X+ 7y > 21
300+7(0) > 21
0>21
Which is false.
Graph of an inequality 3x + 7y > 21 will not be towards the origin side.

Put 'y =0 in

y < 4
0 < 4
Which is true.
Graph of an inequality y < 4 will be towards the origin side.
A
x <
v
Yl
Q.3: Indicate the solution region of the following systems of linear inequalities by
shading.
Q) 2x -3y <6 (i) X+y<5 (iii) X+y>5
2X+3y<12 y—2X<2 Xx-y>1

y20 x20 y20
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(iv) 3x+7y<21 (v) 3x+7y<21 (vi) 3x+7y<21
X-y<2 X-y<2 2X—-y>-3
x 2 0 y>0 X >0
Solution:
Q) 2x-3y < 6 (Lhr. Board 2007)
2Xx+3y < 12
y 20
The associated equations are
2X-3y =6 ... 1)
2x+3y =12 ... (2)
x-intercept
Put 'y = 0 ineqg.(1)
2x—-30) =6
2X =06
X = g =3
Point is (3, 0)
y-intercept
Put x = 0 ineq.(1)
20)0-3y =6
-3y = 6
Point is (0, — 2)
x-intercept
Put 'y = 0ineq.(2)
2x +3(0) = 12
2x = 12
X = 12—2 =6
Point is (6, 0)
y-intercept

Putt x = 0 ineq.(2)
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2(0)+3y = 12
3y = 12
12
y = ? = 4
Point is (0, 4)
Test Point
Put  (0,0)in
2X — 3y <6
2(0)-3(0) < 6
0<6
Which is true.
Graph of an inequality 2x — 3y < 6 will be towards the origin side.
Put  (0,0)in

2X + 3y < 12
2(0)+3(0) < 12
0<12
Which is true.
Graph of an inequality 2x + 3y < 12 will be towards the origin side.

(6,0)

(i)
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The associated equations are
x+y =5 ... 1)
y—-2x=2 ... 2
x-intercept
Put 'y = 0 ineq.(1)
x+0=75
X =5
Point is (5, 0)
y-intercept
Put x =
0+y
y
Point is (0, 5)
x-intercept
Put vy
0-2x

I 1n o
99
<
—~
[N
~

T
N O
=
@D
=
~—
N
N—r

2
x =5 =-1

Pointis (- 1, 0)
y-intercept
Put X 0 ineq. (2
y —2(0) 2
y =2
Point is (0, 2)
Test Point
Put  (0,0)in
X+y <5
0+0 <5
0<5
Which is true.

Graph of an inequality x + y <5 will towards the origin side.

Put  (0,0)in
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y—-2x < 2
0-20) < 2
0<2

Which is true.

Graph of an inequality y — 2x < 2 will towards the origin side.

@iii) x+y
X=y
y 20
The associated equations-are
Xx+y =5 o (1)
x-y =1 e (2)
x—intercept
Put  y = 0 ineq.(1)
x+0 =
X =
L Point is (5, 0)
y—intercept
Put
0+y
y =
Point is (0, 5)

v 1v
— o

5
5

x

= 0 ineq. (1)

5
5
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x—intercept

Put = 0 inegq. (2)

x-0 =1

X =1
s Point is (1, 0)
y—intercept

Put x = 0 ineq.(2)

O-y =1

y = -1

Point is (0, — 1)

X':
v

Test Point

Put  (0,0)in

x+y > 5

0+0 > 5

0>5
Which is false.

Graph of an inequality x +y > 5 will not be towards the origin side.

Put  (0,0)in

x-y >1

0-0 >1

0>1
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Which is false.
Graph of an inequality x —y > 1 will not be towards the origin side.
(iv) 3x+7y<21

X-y <2
X >0
The associated equations are
3x+7y =21 ... 1)
X—Yy =2 . 2
x-intercept
Put 'y = 0 ineq.(1)
3x+7(0) = 21
3x= 21
X = 23—1 =7
Point is (7, 0)
y—intercept
Put x = 0 ineqg. (1)
30)+7y = 21
7y= 21
y=5 =3
Point is (0, 3)
x—intercept
Put  y = 0 ineq.(2)
x-0 = 2
X =2
. Pointis (2, 0)
y—intercept
Put x = 0 ineq.(2)
O-y =2
y = -2
Point is (0, — 2)
Test Point

Put  (0,0)in
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X+ 7y < 21
300+7(0) < 21
0<21

Which is true.

: Graph of an inequality 3x + 7y < 21 will be towards the origin side.

Put  (0,0)In
X-y < 2
0-0 < 2
0<2

Which is true.
Graph of an inequality x — y < 2 will be towards the origin side.

@

(7,0)

(V) 3X+7y<21 (Gujranwala Board 2007)

X-y < 2

y > 0

The associated equations are

3x+7y =21 .. 1)

X—Y =2 .. 2
X-intercept

Put vy 0 ineq. (1)
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3x+7(0) = 21
3x= 21
X = 23—1 =7
Point is (7, 0)
y—intercept
Put  x = 0 ineq. (1)
30)+7y = 21
7y= 21
y =% =3
Point is (0, 3)
x-intercept
Put  y = 0 ineq.(2)
x-0 = 2
X =2
- Pointis (2, 0)
y-intercept
Put x = 0 ineq.(2)
O-y =2
y = -2
Point is (0, — 2)
Test Point
Put  (0,0)in

33X+ 7y < 21
300+7(0) < 21
0<21

Which is true.

Graph of an inequality 3x + 7y < 21 will be towards the origin side.

Put  (0,0)in
X-y < 2
0-0 < 2
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0<2
Which is true.
Graph of an inequality x — y < 2 will be towards the origin side.

X < » X
‘Y',
(vi) 3x+7y<21 (Gujranwala Board 2006)
2x-y > -3
x >0
The associated equations are
3x+7y =21 ... Q)
2x-y = -3 ... (2)
x-intercept
Put  y = 0 ineq.(1)
3x+7(0) = 21
3x= 21
X = 23—1 =7

Point is (7, 0)
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y—intercept
Put  x = 0 ineq. (1)
30)+7y = 21
7y= 21
y =% =3
Point is (0, 3)
x-intercept
Put  y = 0 ineq.(2)
2x-0= -3
. =3
2
. Point is (_2—3 , 0)
y-intercept
Put x = 0 ineq.(2)
20)-y = -3
-y = -3
y =3
L Point is (0, 3)
Test Point
Put  (0,0)in

3X+7y < 21
30)+7(0) < 21

0<21
Which is true.
Graph of an inequality 3x + 7y < 21 will be towards the origin side.
Put  (0,0)in
2x-y > -3
200-0 > -3

0 > -3
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Which is true.
Graph of an inequality 2x —y > — 3 will be towards the origin side.

Graph the solution region of the following system of linear inequalities and

4

° find the corner points in each case.

Q) 2x -3y <6 (i) X+y<5
2x+3y <12 —-2X+y<?2
x>0 y >0

(iv) 3x+2y>6 (V) 5X+7y <35
X+3y< 6 -X+3y<3
y 2 0 x 20

Solution:

Q) 2x-3y < 6
2Xx+3y <12
x>0

The associated equations are
2Xx-3y =6 ... @

(iii)

(vi)

X+7y<21
2Xx-y< -3
y 20
5x+7y <35
X—-2y<2
x>0
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2x+3y =12 ... (2)
x-intercept
Put 'y = 0 ineq.(1)
2x—-30) =6
2X =0
X = g =3
Point is (3, 0)
y-intercept
Put x = 0 ineq. (1)
20)-3y =6
-3y = 6
y==2 =2
Point is (0, — 2)
x-intercept
Put 'y = 0ineq.(2)
2x +3(0) = 12
x = 12
X = 12—2 =6
Point is (6, 0)
y-intercept
Put x = 0 ineq.(2)
2(0)+3y = 12
3y = 12
y =2 =4
s Point is (0, 4)
Test Point
Put  (0,0)in
2X — 3y < 6

2(0)-3(0) <

(o3}
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0<6
Which is true.
Graph of an inequality 2x — 3y < 6 will be towards the origin side.
Put  (0,0)in
2X + 3y < 12
2(0)+3(0) < 12
0<12
Which is true.
Graph of an inequality 2x + 3y < 12 will be towards the origin side.

To find the intersection of both the lines solving eq. (1) & eq. (2)
Adding eqg. (1) and eq. (2)

2x-3y =6
2Xx+3y = 12
4x 18

X =
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Put x = %in eq. (1)

9

Z(Zj—3y =6

9-3y =6

8

y = § =1
(9

Pomt(2 R 1)

So the corner points are (0,—2),(% , 1)(0, 4)
(i) x+y <5
-2Xx+y < 2

y 20

The associated equations are

x+y =5 ... 1)

y-2x=2 ... (2)
x-intercept

Put  y = 0 ineq. (1)

x+0=25
X =5

Point is (5, 0)
y-intercept

Put x = 0 ineq. (1)

0O+y
y

Point is (0, 5)
x-intercept

Put 'y = 0ineq.(2)

0-2x =2

2
X =5 = -1

Pointis (-1, 0)
y-intercept

I
a1 o1
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Put X 0 ineq.(2)
y—2(0) 2
y =2

Point is (0, 2)

Test Point
Put  (0,0)in
X+y <5
0+0 < 5
0<5

Which is true.

: Graph of an inequality x +y < 5 will towards the origin side.
Put  (0,0)in
y-2x < 2
0-20) < 2
0<2

Which is true.
Graph of an inequality y — 2x < 2 will towards the origin side.

v

7’

Y

To find the intersection of both the lines solving eq. (1) & eq. (2).
Equation (1) — Eq. (2), we get

X+y = 5
2Xxy = -2
3x =3

3
x—3—1
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Put x = 1lineq. (1)

l1+y =5
y =5-1=4
Point (1, 4)

So the corner points are (— 1, 0), (5, 0), (1, 4)
(i) 3x+7y<21

2X-y < -3
y 20
The associated equations are
x+7y =21 .. 1)
2X-y =-3 ... (2)
x-intercept
Put 'y = 0 ineqg.(1)
3x+7(0) = 21
3x= 21
X = 23—1 =7
Point is (7, 0)
y—intercept
Put  x = 0 ineq. (1)
30)+7y = 21
7y= 21
21
y =7 =3
Point is (0, 3)
x-intercept
Put 'y = 0 ineqg.(2)
2x—-0= -3
_ =3
X 77
.. (=3
. Pointis (7 , 0)
y-intercept
Put x = 0 ineq. (2
20)-y = -3
-y = _3
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y =3

Point is (0, 3)
Test Point

Put  (0,0)In

33X+ 7y < 21
300+7(00) < 21

0<21
Which is true.
Graph of an inequality 3x + 7y < 21 will not be towards the origin side.
Put  (0,0)In
2X—-y < -3
2(0)-0<-3
0<-3
Which is false.

Graph of an inequality 2x —y < — 3 will not be towards the origin side.

v

4

Y

. -3
So the corner points are (7 , O) 0, 3)

(iv) 3x+2y>6

X+3y< 6

y > 0

The associated equations are
3X+2y =6 ... 1)

x+3y =6 ... (2)



Mathematics (Part-11)

477

(Ch. 05) Linear Inequalities & Linear Programming

ineq. (1)

ineq. (2)

ineq. (2)

6

Graph of an inequality 3x + 2y > 6 will not be towards the origin side.

x-intercept
Puu vy =0
3x+20) =6
3X= 6
_6
X =3
Point is (2, 0)
y—intercept
Puu x =0
30)+2y = 6
6
y =3
Point is (0, 3)
x-intercept
Puu y =0
x+3(0) =6
X =6
. Pointis (6, 0)
y-intercept
Puu x =0
0+3y =6
6
y =3
y =2
L Point is (0, 2)
Test Point
Put  (0,0)in
3X + 2y >
3(0)+2(0) > 6
0<6
Which is false.
Put  (0,0)in
Xx+3y <6
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0-3(0) <6
0 < 6
Which is true.
Graph of an inequality x + 3y < 6 will be towards the origin side.

v
Y

To find the intersection of both the equations solving eq. (1) & eq. (2)
Eq. (1) — Eq. (2) x 3, we get
3X+2y= 6
—3x+9y= —18
—7y = -12

<

x
1
(o]
|

~|
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_ 42-36
X =77

~Nio

(6 12
P0|nt(7, 7)
6 12

So the corner points are (2, 0), (6, 0), (7 , 7)
(v) 5S5x+7y <35

-X+3y <3
x>0
The associated equations are
5« +7y =35 ... 1)
-X+3y =3 .. (2)
x-intercept
Put 'y = 0 ineq. (1)
5x +7(0) = 35
5x= 35
35
X =5 =7
Point is (7, 0)
y—intercept
Put  x = 0 ineq. (1)
50)+7y = 35
35
y =% =5
Point is (0, 5)
x-intercept
Put  y = 0 ineq.(2)
-x+30)= 3
-x =3
X =-3
. Pointis (- 3, 0)
y-intercept
Put x 0 ineq. (2

~0+3y 3
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3
y = § =1
Point is (0, 1)
Test Point
Put  (0,0)In

5X + 7y < 35
50)+7(0) < 35
0<35

Which is true.

: Graph of an inequality 5x + 7y < 35 will be towards the origin side.
Put  (0,0)in
-X+3y <3
-0+3(0)<3
0 < 3

Which is true.
Graph of an inequality — x + 3y < 6 will be towards the origin side.

v

To find the intersection of both the equations solving eq. (1) & eq. (2)
Eq. (1) — Eq. (2) x 5, we get

5x+7y = 35
—5x+15y = 15
22y = 50

50 25

y T2 Tn
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Put = i—i ineq. (2)
—x+3(i—i) =3
% -3 =X
42
T
Point (Q éj
11> 11
So the corner points are (0,1), G—i , i—ij
(vi) bBx+7y <35
X-2y <2
x>0
The associated equations are
5« +7y =35 ... 1)
X=2y =2 ... (2)
x-intercept
Put 'y = 0 ineq. (1)
5x +7(0) = 35
X = % =7
Point is (7, 0)
y-intercept
Put x = 0 ineq.(1)
50)+7y = 35
X = % =5
Point is (0, 5)
x-intercept
Puty =0 ineq. (2
Xx—20) =2
X =2

Point is (2, 0)
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y-intercept
Put X

0-2y

ineq. (2)

0
2
2

y ==, =-1
Point is (0, — 1)
Test Point
Put (0,0)in
5X + 7y < 35
5(0) + 7(0) < 35
0<35
Which is true.

20 (7.0

. Graph of an inequality 5x + 7y < 35 will be towards the origin side.
Put (0,0)in
X-2y < 2
0-20)< 2
0<2
Which is true.
. Graph of an inequality x — 2y < 4 will be towards the origin side.
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To find the intersection of both is the equations solving eq. (1) & eq. (2)
Eq. (1) — Eq. (2) x5, we get

SX+7y =

35

—5xF10y =— 10

Puty =

17y = 25
25

y =1

17

25
x—2(17)— 2

XT17

X

. 84
. Point (—

So the corner points are (

Q.5:
(i)

(i)

(v)

50
=2

50

= 2+77

34 + 50
17

_ 84

=17

17 >

shading.
3X—-4y <12
3X+2y>3
X+2y<9
2X+y<4
2x -3y >12
X+2y<6
2x+3y <18
2x+y<10
2X+y<2

25
17

)

in eq. (2), we get

25

17 > A7
Graph the solution region of the following system of linear inequalities by

(i)

(iv)

(vi)

3X—-4y <12
X+2y<6
x+y>1
2x+y<10
X+y<7
-2x+y<4
3X-2y>3
X+4y <12
3x+y<12

—) ,(0,5),(0,-2)
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Solution:
(1) 3x-4y<12
3X+2y>3
X+2y<9
The associated equations are
3X—-4y=12 o (1)
3X+2y=3 .. (2
X+2y=9 e (3)
x-intercept
Puty=0inegs. (1), (2) and (3)
3x—4(0)=12 3x+2(0)=3 x+2(0)=9
3x=12 3x=3 X =9
« :1_32: W =34 - Point s (9, 0)
.. Pointis (4, 0) . Pointis (1, 0)

y-intercept
Putx =0in egs. (1), (2) and (3)
3(0)-4y=12 3(0) +2y =3 0+2y=9
12
y =-4=-3 " Bl

-, Point is (0, — 3) LEEM is(o gj

wlw

N
<

I
N[ ©

o 9

.. Pointis (O , Ej

Test Point

Put (0,0)in

3X—4y<12

3(0)-4(0) <12

0<12

Which is true.
. Graph of an inequality 3x — 4y < 12 will be towards the origin side.

Put (0,0)in

3x+2y> 3

3(0) +2(0) >3

0>3

which is false.
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. Graph of an inequality 3x + 2y > 3 will not be towards the origin side.
Put (0,0)in

X+2y<9
0+2(0)<9
0<9
Which is true.
. Graph of an inequality x + 2y < 9 will be towards the origin side.
Y
@
X’ <
‘;/
(i) 3x-4y<12
X+2y<6
x+y>1
The associated equations are
3X—-4y =12 o (1)
X+2y =6 . (2)
x+y=1 .. (3)
x-intercept
Put y = 0 in equations (1), (2) and (3)
3x—4(0)=12 x+2(0)=6 x+0=1

3x=12 X=6 X =
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_12 . Point is (6, 0) . Pointis (1, 0)
X =73 =4

. Pointis (4, 0)

y-intercept
Put x =0 in equations (1), (2) and (3)
3(0) -4y =12 0+2y =6 0+y=1
12 6 y =1
=— =_-3 y=5=
Y 7 -4 2 ~. Pointis (0, 1)
. Pointis (0, — 3) .. Pointis (0, 3)

Test Point
Put (0,0)in
3X—4y<12
3(0)-4(0) <12
0<12
Which is true.
. Graph of an inequality 3x — 4y < 12 will be towards the origin side.
Put (0,0)in
X+2y<6
0+2(0)<6
0<6
Which is true.
.. Graph of an inequality x + 2y < 6 will not be towards the origin side.
Put (0,0)in
x+y>1
0+0>1
0 >1
Which is false.
.. Graph of an inequality x + y > 1 will not be towards the origin side.
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Y

(iii) 2x+y<4
2x -3y >12
X+2y<6
The associated equations are
2x+y =4 o (1)
2x -3y =12 v (2)
X+2y =6 e (3)
x-intercept
Puty =0 in equations (1), (2) and (3)
2x+0=4 2x —3(0) =12 x+2(0)=6
4 2x =12 X =6
X = E =2 o
« = 12 _ 6 .. Point is (6, 0)
- Point is (2, 0) 2
. Point s (6, 0)
y-intercept
Put x =0 in equations (1), (2) and (3)
2000+y=4 2(0)-3y =12 0+2y=6
y=4 12 6
- y=3=-4 y =5 =3
. Point is (0, 4) -3 2
.. Pointis (0, —4) .. Point is (0, 3)
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Test Point

Put (0,0)in
2X+y<4
20)+0<4
0<4

Which is true.

.. Graph of an inequality 2x +y < 4 will be towards the origin side.
Put (0,0)in
2X—3y>12
2(0)-3(0) > 12
0>12

Which is false.

. Graph of an inequality 2x — 3y > 12 will not be towards the origin side.

Put (0,0)in
X+2y<6
0+2(0)<6
0<6
Which is true.
.. Graph of an inequality x + 2y < 6 will be towards the origin side.
W
@ A
€ I
- @
$ (0,4)
IR
X Rl > X
U200\ ~6,0)
(0,-4) ghs
\
Y/

(iv) 2x+y <10
x+y <7
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—-2X+y<4

The associated equations are

2x+y =10 .. (D

x+y =17 ... (2)

—-2x+y=4 e (3)
x-intercept

Puty =0 in equations (1), (2) and (3)

2x+0=10 Xx+0=7

10 X=7
X =75 =5

.. Pointis (5, 0)
y-intercept

Put x =0 in equations (1), (2) and (3)

20)+y= 10 0+y

y = 10 y =17
- Pointis (0, 7)

. Point is (0, 10)

Test Point
Put (0,0)in
2x+y<10
2(0)+0<10
0<10
Which is true.

. Pointis (7, 0)

-2x+0=4

4
X =5 =-2

.. Pointis (- 2, 0)

-2(0)+y=4
y= 4
.. Pointis (0, 4)

. Graph of an inequality 2x + y < 10 will be towards the origin side.

Put (0,0)in
X+y<7
0+0<7
0<7
Which is true.

. Graph of an inequality x +y < 7 will be towards the origin side.

Put (0,0)in
—-2x+y<4
-2(0)+0<4
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0<4
Which is true.
.. Graph of an inequality — 2x + y < 4 will be towards the origin side.

(v) 2x+3y<18
2x+y<10
—-2X+y<?2
The associated equations are
2x+3y = 18 ... (1)
2x+y =10 ... (2

—2X+y= 2 .. (3)
x-intercept

Puty =0 in equations (1), (2) and (3)
2x +3(0) = 18 2x+0= 10 -2X+0= 2

2x = 18 2x = 10 2

X =— =-1

le—8 =9 le—O:S .._2

2 2 . Pointis (-1, 0)
. Pointis (9, 0) . Pointis (5, 0)
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y-intercept
Put x =0 in equations (1), (2) and (3)
2(0) + 3y 18 2(0)+y =10 -20)+y =
3y 18 y = 10 y =
_ 18 . Point is (0, 10) . Pointis (0,
Yy =73 6
.. Pointis (0, 6)
Test Point
Put (0,0)in
2x+3y<18
2(0) + 3(0) < 18
0<18
Which is true.
.. Graph of an inequality 2x + 3y < 18 will be towards the origin side.
Put (0,0)in
2x+y<10
2(0)+0<10
0<10
Which is true.
. Graph of an inequality 2x + y < 10 will be towards the origin side.
Put (0,0)in
—2X+y<2
-2(0)+0<2
0<2
Which is true.

.. Graph of an inequality — 2x + y < 2 will be towards the origin side.

NN

N

)
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(vi) 3x-2y>3
X+4y <12
3x+y<12

The associated equations are

3X-2y = 3

x+4y = 12
x+y =12

x-intercept

()
)
- (3)

Puty =0 in equations (1), (2) and (3)

W w w

3x —2(0)
33X =

X = =

)

o w

.. Pointis (1,
y-intercept

x+4(0) = 12
x = 12
. Pointis (12, 0)

Put x =0 in equations (1), (2) and (3)

3(0)-2y = 3
3
y="3

. Point is (O , _2—3)
Test Point

Put (0,0)in
3Xx—2y>3
3(0)-2(0)>3
0>3

Which is false.

O+4y = 12

12

y i |
.. Pointis (0, 3)

3

3x+0 = 12
X = 2:
3
.. Pointis (4, 0)
30)+y = 12
y =12

.. Pointis (0, 12)

. Graph of an inequality 3x — 2y > 3 will not be towards the origin side.

Put (0,0)in
X+4y <12
0+4(0)<12

4
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0<12
Which is true.
Graph of an inequality x + 4y < 12 will be towards the origin side.
Put (0,0)in
3X+y<12
3(0)+0<12
0<12
Which is true.
Graph of an inequality 3x +y < 12 will be towards the origin side.

EXERCISE 5.2

Q.4: Graph the feasible region of the following system of linear inequalities and
find the corner points in each case.

(i) 2x—-3y<6 (i) X+y<5 (iii) X+y<5
2x+3y <12 —2X+y<?2 —-2X+y>2
x20 ,y=0 x 20,y>0 x 20,y>0

(iv) 3x+7y<21 (V) 3X+2y>6 (vi) 5x+ 7y <35
X-y < 3 X+y<4 X—-2y<4

x>0,y>0 x>0,y >0 x>0,y >0





