www.topstudyworld.com

Exercise 5.2

Mathematics

Q1 Graph the feasible region of the following systems of linear inequalities and
find the corner points in each case.

Solution

(i) 2x-3y <6 ,2x+3y <12, x=20,y=>0

2X-3y <6 (1)

2x =3y = 6 (3)

Putting x =0in (3)

O-3y=6 =y = =2

(0,-2) I1s a point on (3)
Puttingy =01In (3)
2X-0=6=>y=-2

(3.0) is another point on (3)
Putingx =0,y =0n (1)
0-0< 6

D<é
which is true

The graph s
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2x +3y € 12 (2)

2X +3y = 12 (4)

putting x = 0 In (4)
O+3y=6 12=> y = 4

(0.4) 1s ¢ point on (4)

puttingy = 0in (4)

2X+0=12 =x=6

(6.0) 1s another point on (4)
puttingx=0.,y=0in (2)

0+0< 12
0< 12

which is true



www.topstudyworld.com Mathematics

X

v

The intersection of four graphs in the first guadrant, i.e the shaded region is the
required feasible region

Solving (3) and (4) putting x=§in (3)
K=oy=e 2(3) -3y = 6
Zx 43y =12 —
4x = 18 Jy = -3
y=1

hence (%,...). (4,0) (0,0) and (3.0) are the corner points

() x+y<5 -2x+y<2,x=20,y=20

X+y < 5 (1) 22X +y < 2 2)
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X+y =295 (3)

Putting x=01in (3)
O+y=0 =2y =5
(0.5) is a point on (3)
Puttingy =0in (3)
X+0=5=x =35

(,0) 1s another point on (3)
Puttingx=0,y =0in (1)
0+0<S

D€'

Which is true

The graph is
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22X +y =2 4)

putting x =0 in (4)
-O+y= 2 = y = 2

(0.2) s a point on (4)

putingy =0 In (4)
-2X+0=2 = x=-]
(-1,0) is another point on (4)
puting x=0,y=0In (2)
-0+ 0< 2
0<

which is true

Mathematics
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The intersection of four graphs in the first quadrant, i.e the shaded region is the

required feasible region

Solving (3) and (4)

putting x= 1in (3)

hence (1,4), (0,2) (0,0) ond (5,0) are the corner points

(i) x+y <5 -2x+y=>2,x=0

X+Y' SO (1)

X+y=5 (3)

Putting x =0 in (3)
O+y=S =2y =5
(0.5) is o point on (3)
Puttingy =01n (3)
X+0=5=2x =9
(5.0) is another point on (3)

Puttingx=0.y =0n (1)
0+0<S

D<'S
Which is true

The graph 1S
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| +y =5

=8
-2X 4y 2 2 (2)
x4y=2_________ [4)

putting x = 0 in (4)
D+ty= 2= 9y = 2

(0,2) s a point on (4)

puttingy = 01n (4)
-2X+0=2 =>x=-]

(-1.0) is another point on (4)
puttingx =0,y =0iIn (2)

-0+0>2
0>2

which is false
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The intersection of four graphs in the first quadrant, i.e the shaded region is the

required feasible region

Solving (3) and (4) putting x=
1in (3)

X+y =3 | 4y =5
+2x 4y =-2 -

3x = 3 y=4

hence (1,4), (0.2) and (0,5) are the comer points

(iv) 3x+7y <21, x-y<3,x>20,y=0
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3x +7y < 21 (1) X-y<3 (2)
3x +7y = 21 (3) X-y=3 (4)
Putting x=0in (3) putting x =0 in (4)
O+7y=2] = y =3 O-y= 3=y = -3
(0.3) 1s o point on (3) (0.-3) 1s @ point on (4)

Puttingy =0In (3)

x+0=21=x =7 putting x = 0in (4)
(7.0} is another point on (3) X-0=3 =>x=3
Puttingx =0,y =0in (1) (3.0) is another point on (4)
0+0<?2] puttingx=0.y=0in (2)
0< 2] 0 +0< 3
Which is true <3
The graph is which is true
)
(0. 3)
s /)
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The intersection of four graphs in the first quadrant, i.e the shaded region is the

required feasible region

From (3)
putting (5) in (3)

X =3 +y (5) 3(3+y) +7y = 21

Putting y =‘:- n (5) 9 43y +7y = 21

x=34: = 2=2 10y = 12

yeg
hence (Z,3). (0.3).(0.0) end (3.0) are the comer points
(v) 3x+2y>6,x+y<4,x=0,y=>0
3x+2y =221 (1) X+y < 4 (2)

3x +2y = 21 (3) X+y=4 (4)
Putting x=0in (3) putting x =0 in (4)
O+2y=6 = y =3 O+y= 4= y = 4
(0.3) is @ point on (3) (0.4) is a point on (4)
Puttingy =0in (3)
x+0=6=2x = 2 putting x =0 in (4)

(2,0) 1s another point on (3) X+0=4=>x=4
Puttingx=0,y =0in (1) (4,0) 1s another point on (4)
O0+0>6 puttingx=0,y=0in (2)

0>6 0+ 0< 4

www.topstudyworld.com



www.topstudyworld.com Mathematics

which is false 0< 4

The graph is which is true

\ (0.4)
)

(0.3

B O\

y=8 o TR

(4.0)

&
~

v
The intersection of four graphs in the first guadrant, i.e the shaded region is the

required feasible region. The corner points are (2,0) (4,0) (0.4) and (0,3)

(vi) 5x+7y <35, x-2y<4,x>0,y>0

5x +7y < 35 (1) X-2y < 4 (2)
Sx +7y = 35 (3) X=2Y'=4 (4)
Putting x=01n (3) putting x=01n (4)
O+/y=35 = y =5 0-2y= 4= y = =2
(0.5) is @ point on (3) (0.-2) is a point on (4)

Puttingy =0in (3)
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Sx+0=35=>x =7 putting x = 0in (4)
(7,0) 1s another point on (3) X-0=4=>x=4
Putingx =0,y =0in (1) (4.0) is another point on (4)
0O+0 < 35 puttingx=0.,y=0In (2)
0<35 0 -0< 4
Which is true 0<4
The graph is which is frue

e
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The intersection of four graphs in the first guadrant, 1.e the shaded region is the

required feasible region
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From (4)

X= 4 +2vy (5)

Putting vy =2 in (5)

17

15 68 430 YK
X= 4 +24— = = —
17 17 17

98 1S5

Mathematics

putting (5) In (3)
5(4+2y) +7y = 35

20+10y +7y = 35

17y =15

15
y' 7

1

hence (F'Tv')' (0,5).(0.0) and (4.0) are the comer points.

Q2 Graph the feasible region of the following system of linear inequalities and

find the corner points in each case
Solution
() 2x+y>10,x+4y =12 ,x+2y <10, x>0,y =0

2x +y < 10 (1)

2x +y = 10 (3)

Putting x=01in (3)
O+y =10 =2y=10
(0,10) iIs ¢ point on (3)

Puttingy =0 1in (3)
2X 0=310=> x =65
(5,0) 1s @ point on (3)

Puttingx=0,y=0in (1)
0+0< 10

0<10
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X +4y < 12 (2)

X +4y = 12 (4)

Putting x = 0 in (4)
O+4y =12=>y=3
(0, 3) iIs ¢ point on (4)

Puttingy =0in (4)
X4+0=212 = x = 12
(12, 0) 1s o point on (4)

Putting x=0, y =01in (2)
0+0< 12
0< 12
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Which is true wWhich is frue
x+12y < 10 (5)
X+ 12y =10 (6)

Putting x =0 in (4)
O+2y=10=>y= 5
(0, 5) 1sapoint on (6)
Puttingy =01in (6)
(10,0) is another point on (6)
Puttingx=0 ,y=0In (5)
0+0< 10
0<10
Which is true

The graphis

}-(l
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The intersection of five graphs in the first quadrant, i.e the shaded region is the
required feasible region

From (4) putting (7) in (3)
x =12 -4y (7) 2(12-4y) +y =10
24-8y +y =10
-y =-14
y=2

putingy = 21in (7)
x=12-4(2)=12-8=4

hence (4.2).(0.3) (0,0). and (5.0) are the corner points

() 2x+3y <18 2x+y <10,x+4y <12, x>0,y =0

2x +3y < 18 (1) 2x+7y < 10 (2)
2x+3y = 18 (3) 2xX+7y =10 (4)
Putting x=01in (3) Putting x =0 in (4)
O+3y =18 =>2y=6 O+y =10=2y=10
(0.6) 1s a point on (3) s~ {0, 10) 1sapoint on (4)
Putting y = 0In (3) Puthng y = 0in (4)
2X+0=18=> x =9 2XH)=10=> x=15
(2.0) is @ point on (3) ~ (5,0) 15 a point on (4)
Puttingx=0,y=01in (1) Putting x=0,y=01In (2)
X+4y = 12 (S)
X +4y = 12 (6)

Putting x =0 in (6)
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O+4y=12=>y= 3
(0, 3) 1sapoint on (6)
Puttingy =0 in (6)
x+0=12 = x=12
(12,0) is another point on (6)

Puttingx=0 ,y=0In (5)

0+0< 12
0< 12
Which is true
The graph is
y
v
'-
.
(0.10)
L g :
v
4. /s
(0.6)
Y
X X
y=

!
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The intersection of five graphs in the first quadrant, i.e the shaded region is the

required feasible region

From (4) putting (7) in (3)
X =12 -4y (7) 2(12-4y) +y =10
24-8y +y =10
-y =-14
y=2

putingy = 21in (7)
x=12-4(2)=12-8=4

hence (4.2).(0.3) (0,0). and (5.0) are the corner points

(i) 2x+3y <18 x+4y <12, 3x+y<12, x>0,y >0

2x +3y < 18 (1) x+ty <12 (2)
2x +3y = 18 (3) X +y'= 12 (4)
Putting x = 0in (3) Putting x = 0in (4)
043y =18 =>y=6 X+0 =12=>x=12

(0.6) 1s @ point on (3) » (12,0) is a point on (4)
Puttingy = 0in (3) Putting y = 0 in (4)
2X+0=18=> x =9 0+0< 12

(9.0) is a point on (3) 0< 12
Puttingx=0,y=01In (1) which is frue

0+0< 18
0<18
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wWhich is true

3x+ty < 12 ____(5)
3x +y = 12 (6)

Putting x =0 in (4)
O+y=12=>y= 12
(0, 12) 1s a point on (6)
Puttingy =01in (6)
3x+0=12 => x=4
(4,0) is another point on (6)
Puttingx=0 ,y=0iIn (5)
0+0< 12
0< 12
Which is true

The graph is
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The intersection of five graphs in the first quadrant, i.e the shaded region is the

required feasible region
From (4) putting (7) in (6)

3(12-4y) +y =12

3612y +y = 12
-1y = .24
y=?_

24

puthng y ==in (7)

24 98 123-96 36
X=12-4(=)=12— = = =
11 11 11 11

hence (‘:i’ ‘:': ).{0.3) (0.,0), ond (4,0) are the corner points

(iv) x+2y <14 3x+4y <36,2x+y=<10,x=0,y=0
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X+2y < 14 (1)

X+2y = 14 (3)

Putting x=01n (3)

O+2y =14 =y=7
(0.7) I1s a point on (3)

Puttingy =0 1n (3)

X+0=14= x =14
(14,0) is a point on (3)

Puttingx=0,y=01In (1)
O0+0< 14
0< 14
Which is true

2ty < 10________(5)

2x+y =10 (6)

Putting x =0 in (6)
O+y=10=>y= 10
(0. 10) is a point on (6)
Puttingy =01in (6)
2x+0=10,x=5
0+0< 10
0<10
Which is true

The graphis
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3x +4y < 36 (2)

3 X +4y = 36 (4)

Putting x =0 in (4)

O+4y =36=2x=12
(0, 9) I1s a point on (4)

Putting y = 0 n (4)

X+0=36 = x = 12
(12, 0) is @ point on (4)

Puthtngx =0,y =01in (2)
0+0 < 36
O0< 36

which is true
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The intersection of five graphs in the first quadrant, i.e the shaded region is the

required feasible region

From (3) putting (7) in (6)
x=12-4y (7) 2(14-2y) +y =10
28-4y +y =10
-y =-18
-3y =-18
y =6

puttingy =6 1in (7)
X=14-2(6)=14-12=2

hence (2,6),(0,7) (0,0), and (5,0) are the corner points
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(v) x+3y <15 2x+y<12,4x4+3y<24,x>0,y=>0

X+3y € 15 (1)

x+3y=15 _______ (3)
Puting x=0in (3)
O+3y =15 =>2y=5
(0,5) is a point on (3)
Puttingy = 0 In (3)

x+0=15=> x 15

(15,0) iIs a point on (3)
Puttingx =0,y =01In (1)

O+0< 15
0< 15

which is true

4x +3y < 24

4x+3y=724

Putting x =0 in (6)

O+3y=24=>y= 8

(0, 8) 1s a point on (6)

Puttingy =01in (6)

4x+0=24 =x=6

(9)
16)

(6,0) is another point on (6)

Puttingx=0 ,y=0in (5)

0+0< 24
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2X4y'S 12 (2)

2X+y =12 (4)
Putting x = 0in (4)

OD+y =12=>y=12

(0, 12) s a point on (4)
Puttingy = 0in (4)
2x+H)=12 > x =6
(6, 0) iIs a point on (4)
Putting x =0,y =0In (2)

0+0< 12
D 12

which is true
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0< 24

which is true

The graph is

) X)

(0.5

L

\

\f

The intersection of five graphs in the first quadrant , i.e the shaded region is the
required feasible region

From (3) putting (7) in (6)

x=15-3y (7) 4(15-3y) +3y = 24

60 ~ 12y 43y = 24
Py = -36
y = 4

putingy = 4in (7)
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Xx=15-342)=15-2=3

hence (3,4).(0.5) (0,0), and (6,0) are the corner points

(vi) 2x+y <208x+15y <120, x+y=<11,x=0,y =0

22Xty < 20 (1) 8x+15y <120 (2)
2x +y =20 (3) 8x +15y = 120 (4)
Putting x = 0in (3) Putting x = 0in (4)
O+y =20 =>2y=20 0+15y =120=>y=8
(0,20) is ¢ point on (3) ~ (0, 8) is a point on (4)
Puttingy = 01in (3) Puttingy =0 in (4)
2xt0= 20 = x = 10 8x+0=120 = x = 15
(10,0) is a point on (3) ~» (15, 0) is a point on (4)
Puttingx=0,y=01In (1) Puttingx=0,y=01In (2)
0+0< 20 0+0< 120
0<20 0< 120
Which is true Which is frue
x+y < 11 (S)
x+y=1I| ____(6)

Putting x =0 in (6)
O+y=1ll=>y= 1|
(0, 11) i1s a point on (6)
Puttingy =0in (6)

X+0=11 =2x=1]
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(11,0) is another point on (6)
Puttingx=0 ,y=0n (5)
0+0< 11
0< 1l
Which is true

The graph is

’
v

The intersection of five graphs in the first quadrant, i.e the shaded region is the

required feasible region
From (6) putting (7) in (4)

x=1l-y (7) 8(11-y) +15y =120

88 -8y +15y =120

ly = 32
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putting y = = =in (7)

77— 32 45

7 7

X:XE I} = 2 ==
7

32 45

hence | 7.7) (1,0),(0.8) (0,0), and (%.2) are the cormer points
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