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Q1. Graph the solution set of each of the following linear inequalities in xy-

plane:
.

Solution

Solved Exercise 5.1

2x +y =6
2xty < 6 (1)
2X+y=6 (2

Putingx=0in(2) =>y=6
(0,6) is @ point on (2)
Puttingy =0 In (2)
x+0 =6

= X =3
(3.0) 1s another point on (2)
Putting x =0
0+0< 6

O0< 6

Which is true, Hence graph is

y=0in (1)
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3x+7y =21 (1)
3x+7y =21 (2)
Puttingx=0in(2) =y=3

(0,3) is @ point on (2)
Puttingy =0in (2)
3 x +0= 21

=0 X =7
(7,0) s another point on (2)
Puttingx =0
0+0> 21

0> 2]

Which is false, Hence graph is

y=0in (1)
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3x-2y = 6 (1)
3x-2y =6 (2)
Puttingx=0in(2) =>y=-3

(0,-3) Isa point on (2)
Puttingy =0in (2)
3x0D=6

B X =2
(2,0) 1s another point on (2)
Putting x=0
0+0> 6

0> 6

Which is false. Hence groph
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iv. 5x-4y < 20 (1)
S5x-4y = 20 (2)
Putting x=0in(2) = 0-2y =20
(0,5) s @ point on (2)
Putting y =0 In (2)
5x-0 =20

= X =4

(4,0) is another point on (2)
Putting x=0, y=0In (1)
0+0< 20

O0< 20

which is true. Hence graph
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V. 2x+1 =20 (1)
2% = (2)
From (2)
2X=-1=22x = "?'-

Putting x=0 in (1)
O+1>0
0> 0

Which is true. Hence graph

vi. 3y-4 >0 (1)
Jy -4 = (2)
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From (2)
Jy=4=y =
Putting y=0 in (1)
0-4< 0

O0< O

Which is true. Hence graph

Q2 Indicate the solution set of the following systems of linear inequalities by

shading
(i) 2x-3y = 6
2x+3y <12

Solution

2x-3y < 6

(1)

2X-3y=6

(3)

Putting x=01in (3)
0-3y =6 =y =-2
(0,-2) 1Isa point on (3)

www.topstudyworld.com

2x+3y < 12 (2)

2x +3y = 12 (4)

Putting x = 0 In (4)
O+3y = 12>y =4
(0.4) s ¢ point on (4)
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Puthng y=0 n (3) Puttng y=0 n (4)

2x-0 =6 2x4+0 =12=> x =6
= X =3 (6.0) i1s another point on (4)
(3.0) is another point on (3) puttingx=0,y=0In (2}
Putting x=0, y=0In (1)
0-0< 6 0+40< 12

0< 6 0< 12
Which is true, Which is true

(i)
X+y < 5 (1) -y <1 (2)
X+y=5 (3) Ky'= 4)
Putting x =0in (3) Putting x=0in (4)
Oty =5 =y =5 Oy=1l=y =-.]
(0,5) is a point on (3) (0.1)is a point on (4)
Puttingy = 0 in (3) Puting vy =0 In (4)
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X+0 =95 20 =1=x=1
= X =5 (1.0) is another point on (4)
(5.0) is another point on (3) puttingx =0,y =01In (2}
Puttingx=0, y=0in (1)
0+0< S 0-0< 1
0< S O0< 1
Which is false. Which is frue

(iii) x-7y <21 (1) Xy <2___ (2

3x -7y =21 (3) X -y =2 (4)

Putting x =0 In (3) Putting x =0 In (4)

O0-7y =21 >y =3 O-y=2=y =-2

(0,3) 15 @ point on (3) (0,-2) 1Is @ point on (4)

Puttingy =0 in (3) Putting y =0 in (4)
3x-0 = 2] x-0=2=3x=2

= X =7 (2,0) 1s another point on (4)

(7.,0) is another point on (3) puttingx=0,y=01in (2)

Puttingx=0, y=0iIn (1)
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0-0> 21 0-0< 2
0> 2] O0< 2
which is true. which is true
(0. %
(7. )
' iy ¥ (2. 0) )
>
(iv) 4x-3y < 12 (1)
4x-3y=12 _ (3)
Putting x = 0in (3) X2 = 2)
0-3y=12 =y =-4 X == =15

(0,-4) 1Is @ point on (3)
Putting x=01in
(2)
Putting y =0 in (3)
4x -0 = 12 0> -1.5

= X =3
(3.0) is another point on (3) which is
true
Puting x=0, y=0iIn (1)
0-0> 12

0> 12

which Is true.
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(v)

3x+/7y < 21 B

3x+7y =21 (3)

Putting x=0in (3)
0+7y =21 =y =3
(0,3) is @ point on (3)

(4)
Putting y =0 in (3)
3x +0 = 2]

=0 X =7
(7,0) s another point on (3)
true
Putting x=0, y=0in (1)
0+0> 21

0> 2]

which is false,

www.topstudyworld.com

Mathematics

y< 4 (2)
y=4_____ (4)

Puttingx=0in

0< 2

which is
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y
(0 J) ¥=y \
' u (7. 0) i
y

3. Indicate the region of the following systems of linear inequalities by shading
Solution
() 2x-3y < 6,2x+3y =12,y 20

2x-3y < 6 (1) 2x+3y < 12 (2)

2X=3y=6 ____ (3) 2X +3y = 12 —_(4)

Putting x=0in (3)
O3y=6 =y =-2
(0,2) is @ point on (3)
Puttingy = 0in (3)
2x-0 =6

= X =3
(3,0) 1s another point on (3)
Puthngx=0, y=0iIn (1)
0-0< 6

O0< 6

which is false.
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Putting x = 0In (4)
O+3y = 12>y =4
(0.4) 1s ¢ point on (4)
Puttingy = 0in (4)
2X+0) =12=>x =6
(6,0) is another point on (4)
puthngx =0,y =0In (2)

0+0< 12
O0< 12

which is true



www.topstudyworld.com Mathematics

y
(i) x+ty < S,y—-2x <2 ,x20
X+y <5 (1) y-2X < 2 (2)
i b R (3) y-2X = 2 (4)
Putiing x=01n (3) Putting x =0 in (4)
Oty =5 =2y =-5 yO=2my =
(0.5) is @ point on (3) (0.2) s @ point on (4)
Puttingy =0 In (3) Putting y =0 In (4)
X+0 =35 O0-2x =2=x = -1
= X =5 (-1,0) is another point on (4)
(5.0) 1s another point on (3) puttingx=0,y=01In (2)
Puttingx=0, y=0iIn (1)
0-0< 5 0-0«< 2
O0< S 0< 2
wWhich is false. which is true
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(i) x+ty 2S5, x—-y 21,y 20

xX+y =2 5 (1)

X+y=5 (3)

Putting x=01in (3)
O+ty=5 =2y=395
(0.5) 1s a point on (3)
Putting y = 0in (3)
X+0=23

= X =95
(5.0) is another point on (3)
Puttingx=0., y=0in (1)
O0+0> 5

0> 5

which is false.
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Xy 2 1 (2)

X-y=2 (4)

Putting x = 0n (4)
Oy=l=>y=-]
(0.2) 1sa point on (4)
Puthngy =01n (4)
x0=1=>x=1
(1,0) 15 another point on (4)

puttingx =0,y =01In (2)

0-0< 1
O0< |

wWhich is false
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(iv)3x+7y <21, x-y<2,x=20

3x +7y > 21 (1)

3x +7y = 21 (3)
Putting x=01n (3)

O+/y =21 =>y=3
(0,3) is a point on (3)

Puttingy = 0in (3)

IX+0D=21= x = 7
(7.0) iIs a point on (3)
Putting x =0,y=01In (1)

0+0<?2]
0> 2]

Which is true

The graphis
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X=ya2 (2)

X-y=2 (4")
Putting x= 01In (4)

0 -y = 7= y = 7.
(0,-2) is @ point on (4)
Puttingy = 0in (4)
X-0=2= x = 2
(2, 0) is a point on (4)
PU"lng X = 0' y = O in (2)

0-0<?2
O0< 2

which is true
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(v)3x+7y <21, x-y<2,y=0

3x +7y = 21 (1) X—-y <2 (2)
3x +7y = 2] (3) X-y=2 (4)
Putting x=0in (3) Putting x = 0 in (4)
O+7y =21 =>y=3 Oy =2>y=-2
(0.3) 15 @ point on (3) ~ (0.-2)1sa point on (4)
Puttingy = 0in (3) Puttingy = 0in (4)
IX+0=21=> x =7 X-0=2= x = 2
(7.0) 1s a point on (3) ~ (2,0} 15 apoint on (4)
Puttingx =0, y=01In (1) Putting x =0,y=0n (2)
0+0<?2I 0-0<?2
0> 21 0< 2
Which is true Which is true
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The graphis

(vi)Ix+7y = 21,2x~-y=>-3,x=20

3x+7y < 21 (1)

3x+7y = 21 (3)

Putting x =0 in (3)

O+/y =2l =2y=3
(0.3) is @ point on (3)

Puttingy = 0in (3)

X+0=21=> x =7

(7,0) 15 0 point on (3)

Puttingx=0.y=0in (1)

0+0<2]
0> 2]
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2X=-y2-3 (2)

2X-y=-3 (4)

Putting x = 0 In (4)
0y =-3y=3
(0,3) is a point on (4)
Puttingy = 0in (4)
2x-0=23= x = ==-15
(- % —, 0) is a point on (4)

Puttingx =0,y =01in (2)

0-0<3
D0< 3
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Which is true which is true

The graphis

Q4. Graph the solution 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 =0

2X-3y < 6 (1) 2xX+3y< 12 (2)

x+7y = 6 (3) 2x 43y =12 (4)

Putting x=01in (3) Putting x = 01in (4)

O3y =b=>y=-2 O+3y =12=>y= 4
(0,-2) 15 0 point on (3) s~ [0.,4) 15 a point on (4)

Putingy = 0 In (3) Putting y = 0In (4)

2X0VD=6=> x =3 2X+0=12= x=6
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(7,0) 15 0 point on (3) ~ [6,0)1s a0 point on (4)
Putingx =0,y =0In (1) Putting x =0, y=01In (2)
0-0< 2] 0+0< 12
0> 2] O0< 12
Which is true Which is true
The graph is
y

(=. 1)
X - X
y

Solving (3) and (4)
Putting x = j- in (3)

X AY™T 4L g

Tax=18 2(5)-3y=6

_ 18 9 =

X = k= ; -3Y = -3

Hence G 1). (0.4) and (0.-2) are the corner points.
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() x+y<52-2x+y<2,y=>0

XY'S D (1)

X+y =35 (3)
Putting x=01in (3)
O+y =5=>y=39§
(0,5) 1s @ point on (3)
Puttingy = 0in (3)
X+0=0= x =5
(5.0) is @ point on (3)
Puttingx =0,y =0in (1)
O# Q<
0>5
Which is true

The graph is

www.topstudyworld.com
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-2X+Yy S (2)

X +y = 2 (4)
Putting x =0 in (4)
Oty =2>y=2
(0.2} 1s a point on (4)
Putting y = 0 1n (4)
-2X40=2 > x = -]

(-1, 0) is @ point on (4)

Puttingx =0,y =0n (2)

0+0<?2
O0< 2

which is true
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(iii) 3x+7y < 21, 2x -y <-3,y=0

x+7y <21 (1)

3x +7y = 2] (3)

Putting x =01in (3)
O+7y =21 =>y=3

(0,3) i1s ¢ point on (3)
Puttingy = 0in (3)

X+0=21= x =7
(7,0) is a point on (3)

Puttingx=0,y=0Iin (1)
0+0<2]
0> 21

Which is true

Hence (=, 0) and (0.3) are the comer points.
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2X=-y<-3 (2)

X~y =-3 (4)

Putting x = 0 in (4)
O-y =-3=>y=3

(0,3) is a point on (4)

Puttingy =0 in (4)
2x-0=23= x = —=-15
(—=—. 0) is a point on (4)

Putingx=0,y=0In (2)
0-0<-3
O0< -3

wWhich is tfrue
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' ER ARRAWAN M W N .

"2 (7.0)
. b \
y (U
)
(iv) 3x+2y = 6 2x+3y < 6,y=0
X +*+/y 26 (1) X+3y €6 (2)
3x +7y = 6 (3) X+3y =6 (4)

Putting x =0in (3)
042y =6=>y=3
(0.3) is a point on (3)
Puttingy = 0in (3)
X+0=6= x = 2

(2,0) 1s a point on (3)
Puttingx=0,y=0in (1)

O0+0> 6
0> 6
which is true
From (4)

X +6-3y (5)

www.topstudyworld.com

Putting x = 0in (4)

043y =é6=2y=2

(0.2) 1s @ point on (4)
Puttingy =0in (4)
X+0=6 = x =6

(6, 0) i1s @ point on (4)
Putting x =0,y =01in (2)

040< 6
O0< 6
Which is true
Putting (5) in (3)
3(6-3y)+2y = 6
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18 -9y +2y =6
7y =-12
=%
Puttingy = = in (5)
X=6-3(F)=6-F =52 = ¢
Hence (’1,—2 .E-) ., (2,0) and (6,0) are the cormer points
b
\ = .
Weldy o
y
(v) 5x+7y <35, -x+3y < 3, x>0
Sx +7y < 35 (1) -Xx+3y<3 (2)
5x +7y = 35 (3) -X+3y =6 (4)
Putting x = 0in (3) Putting x = 0n (4)
O+7y =35 =2y=35 Q43y =3=>y=]
(0,5) 15 @ point on (3) ~ (0,1} 18 g point on (4)
Puttingy =0in (3) Putting y =0 in (4)

www.topstudyworld.com
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X+0=39=> x =7
(7,0) 1s a point on (3)
Puttingx=0.y=01in (1)

0+0< 35
O0< 35

Which is true
From (4)
-xX =3-3y
X=3y-3 (5)

25

Puttingy = = n (5)

X =3(§)_3 = 2=

/75-33 42
11 11

Hence (-'1'- ,2-75-) . (0,1) are the corner points

www.topstudyworld.com

-x+0=3 = x

-3

Mathematics

(=3, 0) 1s a point on (4)

Puttingx =0,y =01in (2)

-0+0 < 3
0< 3

which is true

Putting (S)in (3)

S5(3y-3)+7y = 35

1Sy - 15 +7y= 35

22y =350

4

25
11
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(vi) 5x+7y <35 ,x-2y < 4, x>0

oX+/y < 35 (1)
S5x +7y = 35 (3)

Putting x =0in (3)
O+7y =35 =>2y=5

(0,5) 1s @ point on (3)
Puttingy = 0in (3)
X+0=30= x =7

(7.0) is @ point on (3)
Puttingx=0,y=0In (1)

0+0< 35
O0< 35

which is true
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X-2y <4 (2)
X-2y =4 (4)

Putting x =0 In (4)
0-2y =4=5y=-2
(0,-2) 1s a point on (4)
Puttingy = 01in (4)
X-0=4 = x = 4

(4, 0) 1s a point on (4)
Putting x =0,y =01In (2)

0-0< 4
O0< 4

which is true
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98 98
17 17
X !
yl’
From (4) Putting (5) in (3)
EEWEY 5( 4+2y) + 7y = 35
20 + 10y +7y= 35
17y =195
= BB
y = 17
: 15 .
Puttingy = = i (5)
X =4+2(i_:) =3+ -:_: =68!+?30 _ c:_j

Hence (‘:—‘j ,:—j) . (0,5) and (0.-2) are the cormer points

Q5 Graph the solution region of the following system of linear inequalities by
shading.

Solution
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()3x-4y < 12, 3x+2y > 3, X +2y < 9

3x -4y < 12 (1)

x-y=12 _________ (3)

Putting x =01in (3)

O-4y =12 =>y=-3
(0.3) is @ point on (3)

Puttingy = 0in (3)

x-0=12 =2 x = 4
(4,0) 1s @ point on (3)

Puttingx=0,y =0in (1)

0-0< 12
0< 12
Which is true
X+2y < 9 (5)
X+2y =9 (6)

Putting x =0 in (6)

O+2y=9=2y=- = 4.5

NI

(0. g-) is a point on (6)

Puttingy =0 in (6)
X+0=9 = x=9
(2.0) is another point on (6)

Puttingx=0 ,y=01In ()
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3x+2y 2 3 (2)

3x42y=3 ____ (4)
Putting x =0 in (4)

042y =3=2y===15

NVNiw

(0, %) IS a point on (4)
Puttingy =0in (4)
XH=3 = x=1

(1, 0) 1s a point on (4)
Putingx=0,y=01in (2)
0+0 >3
0> 3

Which is false
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0+0< 9
0<9?
which is true

The graph is

i w' "
5
4. 0)
\ >
(0, —.

N

'L"'

(i) 3x-4y < 12 , x+2y < 6, X +y =1

3x-4y < 12 _ (1) X+2y < 6 (2)
3X -4y = 12 (3) X+2y = 6 (4)
Puthng x = 01n (3) Puthng x = 0In (4)

O-4y =12 =>y=-3 O42y =6=>y=3
(0,-3) 1s ¢ point on (3) ~ (0.=3) 15 @ point on (4)

Puttingy =0 in (3) Puttingy =0in (4)

x-0=12 =2 x = 4 x+0=6 = x = 6
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(4,0) is c point on (3)
Putingx =0,y =0in (1)

0-0< 12
0< 12
Which is true
xty = | (5)
X+y=9___ (6)

Putting x =0 in (6)
O+y=1= y=]
(0. 1) is @ point on (6)
Puttingy =0in (6)

X+0= | =>2x=1]

(1,0) is another point on (6)

Puttingx=0 ,y=0iIn (5)

0+0>1
O0>1
which is false

The graph s

www.topstudyworld.com
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(6, 0) i1s a point on (4)
Puttingx=0,.y=01in (2)

LD+0< 6
D< 6

Which is false
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(lii) 2x+y <4 ,2x-3y =2 12, x+2y < 6

22Xty < 4 (1)

2X +y = 4 (3)

Puttingx=0in (3)
O+y =4 =y=4
(0.4) is @ point on (3)
Puttingy =01in (3)
2X+0=4 = x = 2
(2,0) is a point on (3)
Puttingx =0,y=0in (1)
0+40< 4

0< 4
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2x -3y 2 12 (2)

2x -3y =12 (4)

Putting x = 0 in (4)
O0-3y =12=>y=-4
(0. 4) is a point on (4)
Putting y = 0In (4)
2X-0=12 = x =6
(6, 0) 1s a point on (4)
Putting x =0, y=01In (2)
0-0>12
0> 12
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Which is frue

X+2y < 6 (3)

X+2y=6____  (6)
Putting x =0 in (6)
O+2y=b=>y=3
(0, 3) 15 apoint on (6)
Puttingy = 0 In (6)
X+0= 6 = x=6
(2.0) is another point on (6)
Puttingx=0 ,y=0in (5)
0+0< 6
0<é
Which is true

The graph is

www.topstudyworld.com
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Mathematics
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(0.4)
\

0,3) T2,
0
....

>

(0.-4)

(iv)2x+y < 10, x+y <7,-2x+y< 4

2x+y < 10 (1)

2x +y = 10 (3}

Putting x =0in (3)

O+y =10 =2y=10

(0.10) is ¢ point on (3)

Puttingy = 0in (3)
2X+0=10=> x=5
(5.0} 1s G point on (3)
Puthngx =0,y =01n (1)
0+0< 10

0< 10
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Xx+ty<s/ (2)

X+y =7 (4)

Putting x = 0n (4)
O+y =7 =2y=7
(0. 7) is @ point on (4)
Putting y = 0 in (4)
XH0=7 =2 x=17
(7, O) 1s a point on (4)
Puttingx =0,y =01In (2)
0+0 <7/

O0< 7
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Which is frue
-2X+y < 4 (5)
-2X + y=4 ____‘6)

Putting x =0 in (6)
-0+y=4=y= 4
(0, 4) 15 a point on (6)
Puttingy = 0 In (6)
22X+ 0= 4 = x=-2
(-2,0) is another point on (6)
Puttingx=0 ,y=0in (5)
0+0< 4
0<4
Which is true

The graph is

www.topstudyworld.com

which is true

Mathematics
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(v) 2x+3y < 18, 2x+ 2y < 10, -2x +y < 2

2x +3y < 18 (1)

2x +3y = 18 (3)

Putting x=0in (3)

043y =18 =>y=6
(0.6) 15 @ point on (3)

Puttingy =01in (3)

O+3y=18 = y =6
(0,6) 1s a point on (3)

Puttingy =0, in (3)

2X+0=18=> x = 9
(2.0) is another point on (3)

Puttingx =0,y =01n (1)

www.topstudyworld.com

Mathematics

2x+y < 10 (2)

2xX+y =10 (4)

Putting x =01n (4)

O+y =10=2>y=10
(0. 10) is @ point on (4)
Puttingy = 0in (4)

O+y=10= y = 10
(0,10) 1s © point on (4)

Puttingy = 0 n (4)

2X+0=10 =2 x=5
(5.0) is a point on (4)
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Puttingx =0,y=01in (2)

0+0< 18 0+0< 10
0< 18 0<3
Which is true Which is true
22Xty < 2 _(5)
2x+ty=2 (6)

Putting x =0 In (6)
-O+y=2my= 2
(0. 2) 15 0 point on (6)
Puttingy = 0in (§)
2+0= 2 = x=-]
(-1,0) is another point on (6)
Puttingx=0 ,y=0In (5)
-0+0< 2
0<?2
Which is true

The graph is
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(vi)3x-2y >3 ,x+4y < 12,3x+y < 12

3x -2y = 3 (1)

3X -2y =3 (3)

Putting x = 01n (3)
0-2y =3 =y===-15
(0.~ is @ point on (3)
Puttingy = 0in (3)
3x-0=3=> x =1
(1,0) is ¢ point on (3)

Puttingx=0,y=0In (1)
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X+4y < 12 (2)

X +4y = 12 (4)

Putting x = 0 in (4)
O+4y =12=>y=3
(0, 3) 15 @ point on (4)

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

(12, 0) is o point on (4)

Puttingx =0,y =01In (2)
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0-0> 3 0+0< 12

0> 3 0< 12

Which is false Which is true
3x+y < 12 (5)
Ix+y=12 (6)

Putting x =0 In (6)
O+y=12=y= 12
(0, 12) 15 a point on (6)
Puttingy =0in (6)
x+0= 12 = x=4
(4,0) is another point on (§)
Puttingx=0 ,y=01In (5}
0+0< 12
0< 12
Which is frue

The graphis
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