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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
Ix+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 (ii) x+y<5 (iii) x+ty=<s3
2x + 3y <12 -2x+y<2 -2x+y>2
x>0 ,y>0 x >0,y>o0 x >0,y>0
(iv) 3x+7y<2l (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
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Solution:
(i) 2x -3y <6 (Lhr. Board 2005)
2x+3y <12

x>0 ,v>0

The associated equations are
2x-3y =6 ... (1)
2x+3y = 12 ... 2)

X-intercept
Put vy = 0 ineq. (1)

2x - 3(0) = 6
2x. =0

6
X 2523

Point 1s (3, 0)

y-intercept
Putt x = 0 ineq.(l)

20)-3y =6
3y = 6
6

y = =3 = -2

Point is (0, — 2)

x-intercept
Put y = 0Oineq.(2)

2x +3(0) = 12
x = 12
X = 12—2 =0
Point is (6, 0)
y-intercept
Putt x = 0 ineq.(2)

2000+ 3y = 12
3y = 12
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Point 1s (0, 4)
Test Point

Put  (0,0)1in

2x — 3y < 6

2(00—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.

v

Y/

OABC is the feasible solution region so corner points are
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0(0,0), A(@3,0), C€(0,4)
To find B solving eq. (1) & eq. (2)
Adding eq. (1) & eq. (2)

2x-3y =6
2x +3y = 12
4x = 18
_ 18 _ 9
X T4 T2
Put
9 .
X =3 meq. (1)
)
2 5/—3y =6
9-6 = 3y
3
y = 3 =1

3(3.1)
(ii) Xx+y<5

-2x+y<2

x=0 ,y=20

The associated equations are

xty =5 . (1)

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

Put y = 0 ineq.(l)

X

+0=35
X = 5
Point 1s (5, 0)

y-intercept
Putt x = 0 ineq.(1)

)
+
e
Il

Lh
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Point 1s (0, 5)
x-intercept

Put y = 0Oineq.(2)
0-2x = 2
2

X =5 = —1
Pointis (— 1, 0)

y-intercept
Put x = 0 ineq.(2)

y-20) =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
0-2(0) < 2
0<2

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

k.

OABC i1s the feasible solution region so corner points are
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00, 0), A(5,0), C(0,2)

To find B solving eq. (1) & eq. (2)

Eq. (1) —Eq. (2) we get
X+ y= 5

¥2xi y_ 2

Ix=

Put

l+y = 5
y = 5-1 =4
S B(1,4)
(iii) x+y<S5
-2x+y>2
xz0 ,y20

The associated equations are

X+y =5 .. (1)
-2x+y =2 .. (2)
x-intercept
Puty = 0 1neq. (1)
x+0 =5
X =35
Point is (5, 0)
y-intercept
Putx = 0 ineq.(l)
0+y =5
y =35

Point is (0, 5)
x-intercept

Puty = 0 ineq.(2)

-2x+0 =2
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Point is (—
y-intercept
Putx = 0 ineq.(2)
-2(0)+y= 2
y = 2
Point is (0, 2)
Test Point
Put  (0,0)in
Xty < 5
0+0 < 5
0<5
Which is true.
Graph of an inequality x + y < 5 will be towards the origin side.
Put  (0,0)in
—-2x+y > 2
-2(0)+ 0= 2
0=2
Which is false.
Graph of an inequality — 2x + y = 2 will not be towards the origin side.

—
-

=
o

0 (5,0)

ABC is the feasible solution region. So corner points are A (0, 2), C (0, 5). To
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find B solving eq. (1) & eq. (2)
Eq. (1)- Eq. (2), we get
x+ty =35

F2x+y = 2

Ix= 3
3
X = i =1
Put x = 1 ineq.(l)
l+y =5
y =5-1 =4
s B(1,4)
(iv) 3x+7y<21
x-y< 3

x>0,vy>0

The associated equations are

x+7y = 21 ... (1)
X-y =3 ... (2)
X-intercept
Puty = 0 ineq.(l)
Ix +7(0) = 21
Ix= 21
21
X =73 = 7
Point is (7, 0)
y-intercept
Putt x = 0 ineq. (1)
3(0) + 7y = 21
21

Point is (0, 3)

x-intercept
Put y = 0 ineq.(2)
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x-0=13
X =3
Point is (3, 0)

y-intercept
Put Xx = 0 ineq.(2)

0-y = 3
y = -3
Point is (0, — 3)
Test Point
Put (0, 0) in

3x + 7y < 21
3(0)+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 < 3
0-0 < 3
0<3

Which is true.

Graph of an inequality x — y < 3 will be towards the origin side.

Y

F 3
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OABC is the feasible solution region so corner points are
0(0, 0), A(3, 0), C(0, 3)

To find B solving eq. (1) & ¢q. (2)

Eq. (1) +Eq. (2)x 7, we get

3x+7y = 21
Ix—Ty = 21
10x = 42
_ 42 21
X T T s
21
Put x = 5 in eq. (2)
21
5oy 73
21
5 ~3 <Y
21 —15
Yy s
_ 6
Y =5

B (ﬁ 6 }
5 5,
(v) 3x+2y > 6
xt+ty<4
x>0,y >0
The associated equations are
3x + 2y
x+ty =4 . (2)

X-intercept
Put 'y = 0 ineq.(1)

Il
f=}
M
H

—
.
el

3x +2(0) = 6
6
X =3 = 2

Point is (2, 0)
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y-intercept
Putt x = 0 ineq. (1)
3(0)+2y = 6
y = 3 =3
Point 1s (0, 3)
X-intercept
Put y = 0 ineq.(2)
x+0= 4
x = 4
Point is (4, 0)

y-intercept
Put Xx = 0 ineq.(2)
0+y =4
y = 4
Point 1s (0, 4)

Test Point
Put (0,0)1n
3x + 2y = 6

3(0)+2(0) = 6
0>6
Which is false.
Graph of an inequality 3x + 2y > 6 will not be towards the origin side.
Put  (0,0)1n
x+ty < 4

0+0 < 4
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0<4
Which is true.

Graph of an inequality x + y < 4 will be towards the origin side.

>
F 3

®

ABCD is the feasible solution region so corner points are
A(2,0),B(4,0),C(0,4),D(0,3)
(vi) 5x+7y < 35
x—-2vy<4
x20,y 20

The associated equations are

Sx+7y = 35 ... (1)
x-2y =4 ... (2)
x-intercept
Put y = 0 ineq.(1)
Sx +7(0) = 35
35
X =% = 7

Point is (7, 0)
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y-intercept

Put x = 0 ineq. (1)
5(0) + 7y = 35
35

Point is (0, 5)
x-intercept

Put y = 0 ineq.(2)
x—-2(0) = 4
x = 4
Point is (4, 0)
y-intercept
Put x = 0 ineq.(2)
0-2y =4
y = _4—2 = -2
Point is (0, —2)
Test Point
Put  (0,0)in
Sx+7y < 35
5(0)+7(0) < 35
0 < 35

Which is true.
Graph of an inequality 5x + 7y < 35 will be towards the origin side.
Put (0,0)1n

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

Which is true.

Graph of an inequality x — 2y < 4 will be towards the origin.
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Y

v
7

Y

OABC is the feasible solution region so corner points are
0 (0,0),A(4,0),C(0,5)

To find B solving eq. (1) & eq. (2)

Eq. (1)— Eq. (2) x 5, we get

5x +7y = 35
— Sx Floy = -20
17y =15

_ 15

Yy 17

15
Put y = 17 in eq. (2)

2(15) -
x—‘_‘17 = 4

30
x-17 =4
30
X = 4+l7
68 + 30

X = 17
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B = (17 * 17)

Q.2: Graph the feasible region of the following system of linear inequalities and
find the corner points in each case.
(i) 2x+y<10 (ii) 2x +3y <18
x+4y <12 2x+y<10
x+2y<10 Xx+4y <12
x>0,y>0 x>20,y>0
(iii) 2x +3y <18 (iv) x+2y<14
x+4y <12 3x +4y <36
x+y<l12 2x+y<10
x>0,y>0 x>0,y>0
(v) x+3y<15 (vi) 2x+y<20
2x+y<12 8x + 15y <120
4x +3v <24 x+y<lI1l1
x>0,y>0 x>0,y>0
Solution:
(i) 2x+y <10
Xx+4y <12
x+2y<10
x>0,y>0
The associated eqs. are
2x+y=10 ... (1)
x+4y=12 . (2)
Xx+2y=10 ... (3)
x-intercept
Puty=01negs. (1),(2)and (3)
2x+0 = 10 x+4(0)= 12 x+2(0)= 10
2x =10 x =12 x = 10
10 . Pointis (12, 0) . Pointis (10, 0)
X =75 = S
. Pointis (5, 0)
y-intercept
Put x=01negs.(1),(2)and(3)
2000+y =10 0+4y = 12 0+2y =10
y = 10 4y =12 2y =10

{Ch. 03) Linear Inequalities & Linear Programming
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. Point is (0. 10) 12 _ 10
y -4 =3 y = 8 = 5
. Point is (0, 3) . Point is (0, 5)

Test Point
Put (0, 0)

2x +y <10

2000+ 0<10

0<10

Which is true.
Graph of an inequality 2x + y < 10 will be towards the origin side.
Put (0,0)in

xt+td4y <12
0+40)<12
0<12

Which is true.

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

x+2y<10

0+2(0)<10

0<10

Which is true.

Graph of an inequality x + 2y < 10 will be towards the origin side.
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OABC is the feasible solution region so the corner points are
0 (0,0), A(5,0),C(0,3)

To find B solving eq. (1) & eq. (2)

Eq. (1)—Eq. (2) x 2, we get

2x + y = 10
— 2Xx 8y = -24
-Ty = — 14
14

y =7 T ¢

(ii) 2x+3y < 18 (Guj. Board 2005) (Lhr. Board 2008)
2x+y < 10
x+4y < 12
x>0 , y=>20
The associated equations are

2x + 3y = 18 ... (1)
2x+y = 10 ... (2)
Xx+4y = 12 . (3)

X-intercept
Put y=01negs. (1),(2)and (3)

2x +3(0) = 18 2x+0 = 10 x+4(0)= 12
2x = 18 2x = 10 x = 12
18 10 : int is ’
x =5 = 9 < =?=5 . Pointis (12, 0)
. Pointis (9, 0) . Pointis (5, 0)




Mathematics (Part-11) 510 {Ch. (13) Linear Inequalities & Linear Programming

y-intercept
Put x=01negs.(1),(2)and(3)
2000 +3y = 18 200)+y = 10 0+4y = 12
Jy = 18 y =10 4y =12
18 . Pointis ( 12
y =5 = 6 . Pointis (0, 10) . . 3
. Point is (0, 6) . Point is (0, 3)
Test Point
Put (0, 0)
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)1in

2x+y <10
200)+0<10
0<10

Which is true.

Graph of an inequality 2x + y < 10 will be towards the origin side.
Put (0,0)in

x+4y<12

0+40)<12

0<12

Which 1s true.

Graph of an inequality x + 4y < 12 will be towards the origin side.
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v

OABC 1s the feasible solution region so the corner points are
0(0,0), A(5,0),C(0,3)

To find B solving eq. (2) & eq. (3)

Eq. (2) - Eq. (3) x 2, we get

2x + y = 10
- 2x+8y = -24
Ty = —14
~ 14

y = "5 =2

x +42) = 12

X + 8 = 12
X = 12-8 =4
B = (4, 2)

(iii) 2x +3y <
x+4y < 12
x+y < 12

x>0 , y >0

The associated equations are

2x + 3y = 18 ... (1)

Xxt+4y = 12 (2)

Ixty = 12 (3)
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x-intercept
Put y=01negs. (1), (2)and (3)

2x +3(0) = 18 x+40)= 12 Ix+0 = 12
2x = 18 x =12 Ix = 12
18 : int is 12
= 9 . Pointis (12, 0) N 4
2 3
. Point 1s (9, 0) o, Pointis (4, 0)

y-intercept
Put x=01negs. (1),(2)and (3)

2000+ 3y = 18 0+4y = 12 3(0)+y = 12

Jy = 18 12 y =12
L o8 y =473 . Point is (0, 12)
3 - Point is (0, 3)

. Point is (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

x+4y <12
0+4(0)<12
0<12

Which is true.

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

Ix+y<l12

3(0)+0<12

0<12

Which is true.

Graph of an inequality 3x + y < 12 will be towards the origin side.
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OABC is the feasible solution region so the corner points are
0(0,0), A (4,0),C(0,3)

To find B solving eq. (2) & eq. (3)
Eq. (2) x 3 —Eq. (3), we get

3x +12y = 36
Ix+t vy = —12

(iv)

11y = 24

_ 24
Y T

24 _
Put vy = ﬁin eq. (3)

3x+4y < 36

2x+y=<10

x>0 , y =0

The associated equations are
x+2y = 4 .. (1)
3x+4y = 36 ... (2)
x+y = 10 . (3)

X-intercept
Put y=0inegs.(1),(2)and (3)

x +2(0)
X

= 14 3x +4(0)=36
= 14 Ix = 36

. Pointis (14, 0) 36

X =3 = 12
. Pointis (12, 0)

2x+0 = 10
2x = 10
10

x=7=5

. Pointis (5, 0)
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y-intercept
Put x=01inegs. (1), (2)and (3)

0+2y = 14 3(0)+4y = 36 200)+y = 10
14 4y = 36 y = 10
y =3 °=17 6 - Point s (0, 10)
. Point is (0, 7) T4 7
. Point is (0, 9)

Test Point
Put (0,0)in

x+2y<14

0+2(0) < 14

0<14

Which is true.

Graph of an inequality x + 2y < 14 will be towards the origin side.
Put (0,0)in

3x +4y <36

3(0) +4(0) <36

0<36

Which is true.

Graph of an inequality 3x + 4y < 36 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.

OABGC is the feasible solution region so the corner points are
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0(0,0), A(5,0),C(0,7)
To find B solving eq. (1) & eq. (3)
Eq. (1) x 2 - Eq. (3), we get

2x + 4y = 28
- 2x+ vy = -10
3y =18
y = % =6
Put vy = 6ineq. (1)
x+2(6) = 14
x+12 = 14
X = 14-12
X = 2
o B (2, 6)
(v) x+3y < 15
2x+y < 12
4x+3y < 24

x>0, v >0
The associated equations are

x+3y = 15 .. (1)
2X+y = 12 2)
A4x+3y = 24 ... (3)

X-intercept
Put y=01inegs.(1),(2)and (3)

x+3(0) = 15 2x+0 =12 4x +3(0)= 24
X = 15 2x =12 4x = 24
. Pointis (15, 0) 12 _ 24
X =5 = 6 X =4 = 6
.. Pointis (6, 0) - Point is (6, 0)
y-intercept
Put x=01negs. (1), (2)and (3)
0+3y = 15 2000 +y= 12 40)+3y = 24
15 y = 12 3y =24
y =3 = 5 ) L
. Point1s (0, 12) _ 24 — 3
. Point is (0, 5) Y7 3
. Point s (0, 8)
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Test Point

Put (0,0)1n
x+3y <15
0+3(0)<15
0<15

Which is true.
Graph of an inequality x + 3y < 15 will be towards the origin side.
Put (0,0)in

2x+y <12
2000+ 0<12
0<12

Which is true.

Graph of an inequality 2x + y < 12 will be towards the origin side.
Put (0,0)in

4x +3y <24

4(0)+3(0) <24

0<24

Which is true.

Graph of an inequality 4x + 3y < 24 will be towards the origin side.
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OABC is the feasible solution region so the corner points are
0 (0,0), A(6,0),C(0,5)

To find B solving eq. (1) & eq. (3)
Eq. (1) - Eq. (3), we get

x+ 3y = 15
~ 4x+ 3y = 24
-3x = -9
—C
Put x = 3ineq. (1)
3+ 3y = 15
3y = 15-3
3y = 12
y = % =4
. B(3.4)
(vi) 2x+y < 20
8x + 15y< 120
x+y <11
x>0, v >0
The associated equations are
2x +y =20 ... (1)
8x+ 15y = 120 ... (2)
X+y =11 ... (3)

x-intercept

Put y=0inegs. (1), (2)and (3)

2x+0 = 20
2x= 20
20

X =5 =

Fa

. Pointis (10, 0)
y-intercept

10

8x + 15(0) =120

8x =120
X = ¢ =

. Pointis (15, 0)

Put x=01inegs.(1),(2)and (3)

2(0)+y = 20
y = 20
*. Point is (0, 20)

8(0) + 15y = 120
15y = 120

x+0= 11
X =11
.. Pointis (11, 0)
O0+y = 11
y =11

. Pointis (0, 11)
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120
R
. Point 1s (0, 8)
Test Point
Put (0,0)in
2x+y <20
2(0)+0<20
0<20

Which is true.

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

8x + 15y <120

8(0)+ 15(0) < 120

0<120

Which is true.

Graph of an inequality 8x + 15y < 120 will be towards the origin side.
Put (0,0)in

x+ty<ll

0+0<11

0<11

Which is true.

Graph of an inequality x +y < |1 will be towards the origin side.
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OABCD is the feasible solution region so the corner points are
O (0,0), A(10,0), D (0, 8)

To find B solving eq. (1) & ¢q. (3)

Eq. (1) — Eq. (3), we get

2x + y = 20
— x4+ v = —11
X =9
Put = 9ineq. (3)
9+ y = 11
y = 11-9
y =2
B(9,2)

To find C solving eq. (2) & eq. (3)
Eq. (2) — Eq. (3) x 8, we get
8 + 15y= 120

— 8 + 8y = —88

Ty = 32
32
Yo7
32 _
Put y = 7meq.{3)
x+¥ = 11
X = 11—2
7
_77-32
7
45



