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Solve the following linear Inequations in R.

1. Solve: 12x < 50, when

i) x€ER

(i) x€E€ Z

(iii) x E N

Solution:

Given:

12x <50

So when we divide by 12, we get
12x/ 12 < 50/12

x < 25/6

(i) xeR

When x is a real number, the solution of the given inequation is (-co, 25/6).

(ii)x€€Z

When, 4 <25/6 <5

So when, when x is an integer, the maximum possible value of x is 4.
The solution of the given inequation is {...,—2,-1,0, 1, 2, 3, 4}.

(iii) x EN

When, 4 <25/6 <5

So when, when x is a natural number, the maximum possible value of x is 4. We know
that the natural numbers start from 1, the solution of the given inequation is {1, 2, 3, 4}.

2. Solve: -4x > 30, when
i) x€ER

(i) xEZ

(iii)x EN

Solution:

Given:

-4x > 30

So when we divide by 4, we get
-4x/4 > 30/4

-x > 15/2

X <= 15/2

(i) xR
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When x is a real number, the solution of the given inequation is (-0, -15/2).

(i) x €Z

When, -8 <-15/2 <-7

So when, when x is an integer, the maximum possible value of x is -8.
The solution of the given inequation is {..., —11, -10, -9, -8}.

(iii) x EN
As natural numbers start from 1 and can never be negative, when x is a natural number,
the solution of the given inequation is @.

3. Solve: 4x-2 < 8, when

i) xeR

(i) xEZ

(iii)x EN

Solution:

Given:

4x -2<8

4x-2+2<8+2

4x <10

So divide by 4 on both sides we get,
4x/4 < 10/4

X432

(i) xR

When x is a real number, the solution of the given inequation is (-0, 5/2).

(ii)x€eZ

When, 2 <5/2<3

So when, when x is an integer, the maximum possible value of x is 2.
The solution of the given inequation is {..., -2, -1, 0, 1, 2}.

(iii)x eN

When, 2 <5/2<3

So when, when x is a natural number, the maximum possible value of x is 2. We know
that the natural numbers start from 1, the solution of the given inequation is {1, 2}.

4.3x-T7>x+1
Solution:
Given:
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—-T>x+1

x—T+T>x+1+7

L) g &k

3x—x>x+8-x

2x> 8

Divide both sides by 2, we get

2x/2 > 8/2

x>4

=~ The solution of the given inequation is (4, «).

5.x+5>4x-10

Solution:

Given: x +5>4x - 10
X+5-5>4x-10-5
x>4x— 15

4x —15<x

4x —15—-x<x-X
3x-15<0
3x—-15+15<0+15

<15

Divide both sides by 3, we get
3x/3 <15/3

x<3

=~ The solution of the given inequation is (-0, 5).

6.3x +9>—x+19

Solution:

Given: 3x +9>-—x+19
3x+9-#M>x419
3x>—x +UR
3x+x>—x+10+x

4x>10

Divide both sides by 4, we get
4x/4>10/4

R 5/2

=~ The solution of the given inequation is (5/2, ).

7.23-x)>x/5+4
Solution:
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Given: 2 (3 -x)>x/5+4
6-2x>x/5+4

6 —2x > (x+20)/5

5(6 —2x) > (x + 20)

30— 10x>x+20
30-20>x+ 10x

10 >11x

11x<10

Divide both sides by 11, we get
11x/11 < 10/11

x<10/11

= The solution of the given inequation is (-0, 10/11).

8.(3x-2)/5<(4x-3)/2

Solution:

Given:

(3x-2)/5<(4x-3)2

Multiply both the sides by 5 we get,
(Bx-2)/5%x5<(4x-3)2x5
(3x-2)<5(4x-3)/2

3x-2<(20x - 15)/2

Multiply both the sides by 2 we get,
(B3x-2)x2<(20x-15)/2x2

6x —4<20x—15

20x— 15> 6x—-4
20x—15+15>6x—-4+15

20x > 6x + 11

20x —6x > 6x + 11 — 6x

14x > 11

Divide both sides by 14, we get
14x/14 > 11/14

x>l1/14

= The solution of the given inequation is (11/14, ).

9. (x-3)+4<5-2x
Solution:

Given: —-(x—3)+4<5-2x
Xx+3+4<5-2x
Xx+7<5-2x
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X+7-7<5-2x-7

—X<-2x-2

X +2x<-2x-2+2x

X <=2

~ The solution of the given inequation is (-0, —2).

10. x/5 < (3x-2)/4 — (5x-3)/5
Solution:

Given: x/5 < (3x-2)/4 — (5x-3)/5

x/5 <[5(3x-2) — 4(5x-3)]/4(5)

x/5 <[15x—10—20x + 12]/20

x/5 < [2 - 5x]/20

Multiply both the sides by 20 we get,
x/5 x 20 <[2-5x]/20 x 20

4x <2 —-5x

4x +5x<2— 3%+ 5%

ox<2

Divide both sides by 9, we get

9x/9 <2/9

x<2/9

= The solution of the given inequation is (-0, 2/9).

11. [2(x-1))/5 < [32+x))/7
Solution:

Given:

[2(x-1)]/5 < [3(2+x)]/7

(2x - 2)/5 < (6 + 3x)A@
Multiply both the sides by 5 we get,
(2x-2)/5x5<(6+3x)/7T%x5
2x—2<5(6 + 3x)/7
7(2x-2)<5 (6 + 3x)

14x— 14 <30 + 15x

14x - 14+ 14<30+ 15x + 14
x <P 5x

14x —44 <44 + 15x - 44

14x — 44 < 15x

15x > 14x — 44

15x — 14x > 14x — 44 — 14x
x>-44
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=~ The solution of the given inequation is [-44, «).

12. 5x/2 + 3x/4 > 39/4

Solution:

Given:

5x/2 + 3x/4 > 39/4

By taking LCM

[2(5x)+3x]/4 > 39/4

13x/4 > 39/4

Multiply both the sides by 4 we get,
13x/4 x 4 >39/4 x 4

153%.> 38

Divide both sides by 13, we get
13x/13 > 39/13

x> 39/13

X&S

= The solution of the given inequation is (3, «).

13. (x-1)/3+4<(x-5)/5-2
Solution:

Given:
x-1D3+4<(x-5)/5-2
Subtract both sides by 4 we get,
x-1)3+4-4<(x-5)/5-2-4
(x-1)3<(xx-5)/5-6
(x-1)/3<(x-5-30)/5
(x-1)/3<(x-35)/5

Cross multiply we get,

5 iRl <3ix - 35)

5x —5<3x-105
5x—-5+5<3x-105+5

5x <3x—100

5x —3x<3x—-100-3x

2x <-100

Divide both sides by 2, we get
2x/2 < -100/2

x <-50

= The solution of the given inequation is (-oo, -50).
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14. 2x +3)/4 -3 < (x-4)/3-2
Solution:

Given:

2x+3)4-3<(x-4)/3-2

Add 3 on both sides we get,
2x+3)/4-3+3<(x-4)/3-2+3
2x+3)/4<(x-4)/3+1
x+3)4<(x—-4+3)/3
2x+3)/4<(x-1)/3

Cross multiply we get,
3(2x+3)<4(x-1)

6x +9<4x—4

6x +9-9<4x-4-9

6x <4x—13

6x —4x <4x—13 —4x

2x <13

Divide both sides by 2, we get

2x/2 < -13/2

x<~13/2

= The solution of the given inequation is (-0, -13/2).
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EXERCISE 15.2 PAGE NO: 15.15
Solve each of the following system of equations in R.

1.x+3>0,2x<14

Solution:

Given: x+3<0and 2x < 14

Let us consider the first inequality.
Xx+3<0

x+3-3<0-3

X <-3

Now, let us consider the second inequality.

2x< 14

Divide both the sides by 2 we get,

2x/2 < 14/2

x<7

= The solution of the given system of inequation is (-3, 7).

2.2x—-7>5-x,11 -5x<1
Solution:

Given:

2x—7>5—xand 11 —5x<1

Let us consider the first inequality.

2x—T7>5-x
2x—7+7>5—-x+17
2x>12—-x

2x +x>12 -

3x a2

Divide both the sides by 3 we get,
3x/3>12/3

x>4

#XE(4,00)...(1)

Now, let us consider the second inequality.
11 -5x<1

11-5x-11<1-11

-5x<-10

Divide both the sides by 5 we get,
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-5x/5 <-10/5

—x <2

x=2
AXE(2,0)...2)

From (1) and (2) we get

X € (4, ©) N (2, )

X € (4, )

=~ The solution of the given system of inequations is (4, ).

3.x-2>0,3x<18

Solution:

Given:

x—2>0and 3x< 18

Let us consider the first inequality.

Xx—2<0

x—2+2<(+2

x<2

X E(2,0)...01)

Now, let us consider the second inequality.
3x<18

Divide both the sides by 3 we get,
3x/3<18/3

x<€H

S X E(—00,6)...(2)

From (1) and (2), we get

X € (2, ) N (—o, 6)

X € (2,6)

= The solution of the given system of inequations is (2, 6).

4.2x+6>0,4x-7<0
Solution:

Given:

2x+6>0and4x—-7<0

Let us consider the first inequality.
2x+6=0

2x+6-6>0-6
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2x>—-6

Divide both the sides by 2 we get,
2x/2 > -6/2

X -3

& X € [-3, ) ...(1)

Now, let us consider the second inequality.
4x-7<0

4x-T7T+7<0+7

4x <7

Divide both the sides by 4 we get,

4x/4 <7/4

x< 74

5 X € [—o0, 7/4) ...(2)

From (1) and (2), we get

X € (-3, ©) N (—oo, 7/4)

X € (-3, 7/4)

=~ The solution of the given system of inequations is (-3, 7/4).

5.3x-6>0,2x-5>0

Solution:

Given:

3x-6>0and2x—5>0

Let us consider the first inequality.

3x-6>0

3x-6+6>0+6

3x>6

Divide both the sides by 3 we get,
3x/3>6/3

%>

o X @ T900)... W

Now, let us consider the second inequality.
2x—-5>0

2Xx—5+5>0+5

2l 5

Divide both the sides by 2 we get,
2x/2 > 512

%> 5/2
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5 X € (5/2,©)... (2)

From (1) and (2), we get

X € (2, ) N (5/2, o)

X € (5/2, o)

=~ The solution of the given system of inequations is (5/2, ).

6.2x-3<7,2x>-4

Solution:

Given:

2x —3 <7 and 2x >4

Let us consider the first inequality.
2x—3<7

2x—-3+3<7+3

2x <10

Divide both the sides by 2 we get,
2x/2 < 10/2

%<3

L X E(—0,5)...(1)

Now, let us consider the second inequality.

2x >4

Divide both the sides by 2 we get,
2x/2 > -4/2

X>-2

S X E (=2, )... (2)

From (1) and (2), we get

X € (—0, 5) N (=2, )

X E(-2,5)

-~ The solution of the given system of inequations is (-2, 5).

7.2x+5<0,x-3<0

Solution:

Given:

2x+5<0andx—-3<0

Let us consider the first inequality.
?X+-5<0

2x+5-5<0-5

2x 5D

Divide both the sides by 2 we get,
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2x/2 <-5/2
XL~ 52
5 X E (-0, -5/2]... (1)

Now, let us consider the second inequality.

x—3 %0

x—3+3L0+3

x=<3

5 X € (-0, 3]... (2)

From (1) and (2), we get

X € (oo, -5/2) N (—oo, 3)

X € (—0, -5/2)

= The solution of the given system of inequations is (—o, -5/2).

8.5x—1<24,5x+1>-24
Solution:

Given:

5x-1<24and 5x +1>-24

Let us consider the first inequality.
5x—-1<24

Sx—1+1<24+1

5x <25

Divide both the sides by 5 we get,
5x/5 < 25/5

L

& X € (-0, 5)... (1)

Now, let us consider the second inequality.
5x+1>-24

S5x+1-1>-24-1

5x >-25

Divide both the sides by 5 we get,
Sx/5-25/3

x> -5

&£ X E (=5, 0)... (2)

From (1) and (2), we get

X € (-0, 5) N (-5, )

X € (-5,95)

=~ The solution of the given system of inequations is (-5, 5).
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9.3x-1>5,x+2>-1
Solution:

Given:

3x—-1>5andx+2>-1

Let us consider the first inequality.
3x-12>5

Ix—1+125+1

IX>6

Divide both the sides by 3 we get,
3x/3 > 6/3

X2

AXE(2,)... (1)

Now, let us consider the second inequality.

x+2>-1
x+2-2>-1-2

X >3

L X E(S3,0)...(2)
From (1) and (2), we get
X € (2, 0) N (-3, ©)

X € (2, ©)

=~ The solution of the given system of inequations is (2, «).

10. 11 - 5x>—4,4x + 13 <-11
Solution:

Given:

11 -5x>-4and4x +13<-11
Let us consider the first inequality.
11 -5x>-4

11 #5x=1il1 ><4=11

-5x >-15

Divide both the sides by 5 we get,
-5x/5 > -15/5

—x>-3

3

5 X € (o, 3) (1)

Now, let us consider the second inequality.
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4x + 13 <-11
4x+13-13<-11-13

4x <-24

Divide both the sides by 4 we get,
4x/4 < -24/4

x<-6

& X E (-0, —0] (2)

From (1) and (2), we get

X € (—0, 3) N (—o0, —6]

X € (—o0, —6]

= The solution of the given system of inequations is (—oo, —6].
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Solve each of the following system of equations in R.

1.|x+1/3| > 8/3

Solution:

Let ‘r’ be a positive real number and ‘a’ be a fixed real number. Then,
x+a|>rex>r—aorx<-—(a+r)
Here,a=1/3 and r=8/3
x>8/3-1/3orx<-(8/3+1/3)

x> (8-1)/3 or x <- (8+1)/3
Xx>7/30rx<-9/3

Xx>7/30rx<-3

X € (7/3, o) or x € (—x, -3)

% X € (—oo, -3) U (7/3, 0)

2.4-x|+1<3

Solution:

4-x|+1<3

Let us subtract 1 from both the sides, we get
4-x+1-1<3-1

|4 —x| <2

Let ‘r’ be a positive real number and ‘a’ be a fixed real number. Then,
a-xX|<rea-r<x<aitr

Here, a=4 and =2

4-_2<x<4+2

2 <x <M

&~XE (2,08

3.|B3x-4)/2 | <5/12

Solution:

Given:

|(Bx-4)2|<5/12

We can rewrite it as

|3x/2 -4/2 | < 5/12

[3%/2 -2 | =£5/12

Let ‘r’ be a positive real number and ‘a’ be a fixed real number. Then,
x—a|<rea-r<x<a-+tr

Here,a=2andr=5/12
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2—512&53x252 +5/12

(24-5)/12 < 3x/2 < (24+5)/12

19/12 < 3x/2 <29/12

Now, multiplying the whole inequality by 2 and dividing by 3, we get
19718 <x % 29/18

~ X €[19/18, 29/18]

4. x-2|/(x-2)>0

Solution:

Given:

x-2|/(x-2)>0

Clearly it states, x#2 so two case arise:

Casel: x—2>0

x>2

In this case [x—2|=x—2
X €(2,)....(1)

Case 2: x—2<0

x<2

In this case, [x—2]= — (x-2)
-(x-2)/(x-2)>0

-1>0

Inequality doesn’t get satisfy
This case gets nullified.

S X € (2, o) from (1)

5.1/(x|-3)<%

Solution:

We know that, if we take reciprocal of any inequality we need to change the inequality as
well.

Also, [x|]—3#0

> 3 ofx| <3

For x| <3

-3<x<3

X€E(3,3)....(1)

The equation can be re—written as
x|-3>2

Let us add 3 on both the sides, we get
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X|-3+3>2+3

x| >5

Let ‘a’ be a fixed real number. Then,
x|>a&e&>x<-aorx>a

Hete, a=>

x<-50rx>5....(2)

From (1) and (2)

XE(—o-5)orx € (5, »)
LXE(—0,—5)U (-3,3)U (5, o)

6. (Ix+2]-x)/x<2

Solution:

Given:

(x+2|=x)ix<2

Let us rewrite the equation as

2z -xix<2

X +2/x-1<2

By adding 1 on both sides, we get
+Ax—~1+1£2+1

E+2ix<3

By subtracting 3 on both sides, we get
x+2//x-3<3-3

x +2|/x-3<0

Clearly it states, x#2 so two case arise:

Cagel: %+ 2 >4

X>-2

In this case [x+2|=x+ 2
x+2/x-3<0
(x+2-3x)x<0
-(2x-2)/x<0
(2x-2)/x<0

Let us consider only the numerators, we get
2x=2>0

Xl

xe(l,©)....(1)

Case2:x+2<0
x<-2
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In this case, [x+2|=—(x + 2)
-(x+2)/x-3<0
(-x—2-3x)/x<0
-(4x+2)/x<0

4x+2)/x<0

Let us consider only the numerators, we get
dx+2>0

X>-Y

But x <-2

From the denominator we have,
X € (—0,0)...(2)

From (1) and (2)
“XE(—0,0)U (1, »)
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1. Find all pairs of consecutive odd positive integers, both of which are smaller than
10, such that their sum is more than 11.

Solution:

Let ‘x’ be the smaller of the two consecutive odd positive integers. Then the other odd
integer 1s x + 2.

Given:

Both the integers are smaller than 10 and their sum is more than 11.

So,

x+2<10and x4+ (x+2)>11

x<10-2and2x+2>11

x<8and2x>11-2

x<8and2x>9

x<8and x> 9/2

92<x<8

Note the odd positive integers lying between 4.5 and 8.

x =5, 7 [Since, x is an odd integer]

x < 10 [From the given statement]

92 <x<10

Note that, the upper limit here has shifted from 8 to 10. Now, x is odd integer from 4.5 to
10.

So, the odd integers from 4.5 to 10 are 5, 7 and 9.

Now, let us find pairs of consecutive odd integers.

Let x =35, then (x + 2)-4@.+ 2) %

Letx=7, then (x +2) = (7 +2) =9.

Let x =09, then (x +2)=(9 + 2)=11. But, 11 is greater than 10.

= The required pairs of odd integers are (5, 7) and (7, 9)

2. Find all pairs of consecutive odd natural number, both of which are larger than
10, such that their sum is less than 40.

Solution:

Let ‘X’ be the smaller of the two consecutive odd natural numbers. Then the other odd
number 1s x + 2.

Given:

Both the natural numbers are greater than 10 and their sum is less than 40.

So,

x>10and x + x + 2 <40

x> 10 and 2x < 38



www.edugross.com

RD Sharma Solutions for Class 11 Maths Chapter 15 —
Linear Inequations

EDUGROSS

WISDOMISING KNOWLEDGE

x> 10 and x < 38/2

x>10and x <19

10<x<19

From this inequality, we can say that x lies between 10 and 19.

So, the odd natural numbers lying between 10 and 19 are 11, 13, 15 and 17. (Excluding
19asx< 19)

Now, let us find pairs of consecutive odd natural numbers.

Letx=11,then(x +2)=(11+2)=13

Letx=13,then (x+2)=(13+2)=15

Letx=15,then (x+2)=(15+2)=17

Letx=17,then (x +2)=(17 +2)=19.

x=11, 13, 15, 17 [Since, x 1s an odd number]

= The required pairs of odd natural numbers are (11, 13), (13, 15), (15, 17) and (17, 19)

3. Find all pairs of consecutive even positive integers, both of which are larger than
5, such that their sum is less than 23.

Solution:

Let ‘x’ be the smaller of the two consecutive even positive integers. Then the other even
integer is x + 2.

Given:

Both the even integers are greater than 5 and their sum is less than 23.

So,

x>5and x+x+ 2«23

x> 5 and 2x<21

x>5and x<21/2

SE<x< 22

5<x<10.5

From this inequality, we can say that x lies between 5 and 10.5.

So, the even positive integers lying between 5 and 10.5 are 6, 8 and 10.
Now, let us find pairs of consecutive even positive integers.

Let x=6) then(®xa##2) = (6 +2) =8

Letk =8,@en(x+2)=(8+2)=10

Let x= 10, then (x +2) = (10 + 2) = 12.

x =6, 8, 10 [Since, x is even integer]

=~ The required pairs of even positive integer are (6, 8), (8, 10) and (10, 12)

4. The marks scored by Rohit in two tests were 65 and 70. Find the minimum marks
he should score in the third test to have an average of at least 65 marks.
Solution:
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Given:
Marks scored by Rohit in two tests are 65 and 70.
Let marks in the third test be x.
So let us find minimum x for which the average of all three papers would be at least 65
marks.
That 1s,
Average marks in three papers > 65 ...(1)
Average is given by:
Average = (sum of all numbers)/(Total number of items)
= (marks in 1* two papers + marks in third test)/3
=(65 + 70 +x)/3
= (135 +x)/3
Substituting this value of average in the inequality (1), we get
(138 +x)/3 > 65
(135+x)>65x%x3
(135 +x) > 195
x>195-135
x> 60
This inequality means that Rohit should score at least 60 marks in his third test to have an
average of at least 65 marks.
So, the minimum marks to get an average of 65 marks is 60.
. The minimum marks required in the third test is 60.

5. A solution is to be kept between 86° and 95°F. What is the range of temperature in
degree Celsius, if the Celsius (C)/Fahrenheit (F) conversion formula is given by F =

9/5C + 32.
Solution:
Let us consider F; = 86° F
And F; = 95°
We know, F=9/5C + 32
F1=9/5C; +32
F1-32=9/5C;
C1=5/9 (F1-32)

=5/9 (86 - 32)

=5/9 (54)

=5x%x6

=30°C
Now,

B =95 Gy + 32



WWW.edllgl'OSS.COIIl

RD Sharma Solutions for Class 11 Maths Chapter 15 —
Linear Inequations

EDUGROSS

WISDOMISING KNOWLEDGE

F2-32=9/5C,
C,=5/9 (F»—32)
=5/9{95 -32)
=5/9 (63)
=5x%x7
=357
=~ The range of temperature of the solution in degree Celsius is 30° C and 35° C.

6. A solution is to be kept between 30°C and 35°C. What is the range of temperature
in degree Fahrenheit?

Solution:
Let us consider C; =30°C
And C, = 35°
We know, F =9/5C + 32
F1=9/5C;+32
=9/5 x30+32
=9 x6+32
=54+ 32
=86°F
Now,
F,=9/5Cy + 32
=9/5 x 35+ 32
=9x7+32
=63 +32
=95°F

= The range of temperature of the solution in degree Fahrenheit is 86° F and 95° F.
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EXERCISE 15.5 PAGE NO: 15.28

Represent to solution set of the following inequations graphically in two dimensional
plane:

l.x+2y-4<0

Solution:

We shall plot the graph of the equation and shade the side containing solutions of the
inequality,

You can choose any value but find the two mandatory values which are atx =0 and y =
0, i.e., x and y—intercepts always,

x+2y—4<0
So when,
X 0 4
y 2 1 0
~ X+2y- 4<0
i = 6
> » 4
39802
v
~.._ A=(4,0)
w0 8 6 4 2 2 4 .6 B 10
\.\
2 \‘\‘
i
-4
_6
2.x+2y>6
Solution:
We shall plot the graph of the equation and shade the side containing solutions of the
inequality,

You can choose any value but find the two mandatory values which are at x =0 and y =
0, 1.e., x and y—intercepts always,
Xx+2y>6
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X 0 2 6
y 3 2 0

4
-6
3.x+2>0
Solution:
We shall plot the graph of the equation and shade the side containing solutions of the
inequality,

You can choose any value but find the two mandatory values which are at x =0 and y =
0, 1.e., x and y—intercepts always,

x+2>0

x>-2

As there is only one variable ‘x,” and y = 0, which means that x has only one value when
considered as an equation.
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Xx+220
&
4
2
A=(-2,0]
=10 £ -5 4 k2 2 4 6 8 10
-2
-4
-6
4.x-2y<0
Solution:
We shall plot the graph of the equation and shade the side containing solutions of the
mequality,

You can choose any value but find the two mandatory values which are atx =0 and y =
0, i.e., x and y—intercepts always,

x—2y<0
x4ly
So when,
X 0 2 4
y 0 1 2
¥
A y ;-’a‘
2 _3,—‘.‘I;-2y<0
_A=pof "
1 48 6 4 ‘.,.';.". 2 4 6 8 10
& v":." 2
0 e y
_6
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5.-3x+2y<6

Solution:

We shall plot the graph of the equation and shade the side containing solutions of the
inequality,

You can choose any value but find the two mandatory values which are at x =0 and y =
0, 1.e., x and y—intercepts always,

—-3x+2y<6

So when,
% 0 2 -2
y 3 6 0
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EXERCISE 15.6 PAGE NO: 15.30

1. Solve the following systems of linear inequations graphically.

(i) 2x+3y<6,3x+2y<6,x>0,y>0

(i) 2x +3y<6,x+4y<4,x>0,y>0

(i) x—y<1l,x+2y<8,2x+y>2,x>0,y>0
(iv)x+y>1,7x+9y<63,x<6,y<5,x>0,y>0
(V)2x+3y<35,y>3,x>2,x>0,y>0

Solution:

() 2x +3y<6,3x +2y<6,x>0,y>0

We shall plot the graph of the equation and shade the side containing solutions of the
inequality,

You can choose any value but find the two mandatory values which are at x =0 and y =
0, 1.e., x and y—intercepts always,

2x+3y <6

So when,

1.33 0

<
\S}

~

xﬂu, 12)

-10 -8 -5 4 -2 6 8 10

2x+3y<6

6 3x+2y=<6



WWW.edllgl'OSS.COIIl

EDUGROSS

WIS DOMISING KNOWLEDGE RD Sharma Solutions for Class 11 Maths Chapter 15 —
Linear Inequations

(i) 2x +3y<6,x+4y<4,x>0,y>0

We shall plot the graph of the equation and shade the side containing solutions of the
inequality,

You can choose any value but find the two mandatory values which are at x =0 and y =
0, i.e., x and y—intercepts always,

2x+3y<6

So when,

y 2 1.33 0

<
[
e
W
(o)
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() x—y< 2+ 2y=8, 2x+¥>2.2>0, =0

We shall plot the graph of the equation and shade the side containing solutions of the
mequality,

You can choose any value but find the two mandatory values which are at x =0 and y =
0, i.e., x and y—intercepts always,

x—ysl

So when,
X 0 |
y -1 1

x+ 295 8

So when,
X 0 4 8
y 4 2 0

2xty=2

So when,
X 0 2 1
y 2 -2
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x-ys1

(3.33, 2.33)

(iv)x+y>1,7x+9y<63,x<6, ¥=< 5@ 00’0

We shall plot the graph of the equation and shade the side containing solutions of the
inequality,

You can choose any value but find the two mandatory values which are at x =0 and y =
0, 1i.e., x and y—intercepts always,

x+ty>1
So when,
X 0 2 1
y 1 -1 0
7x Yy 63
So when,
X 0 5 9
y 7 3.11 0

x<6,y<5andx>0,y>0
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7R 7X+9y <63

(2.57,5) y<5
(6, 5)

(6, 2.33)

"YVN
> X

(v)2x+3y<35,y23,x>2 K= 0@ 0

We shall plot the graph of the equation and shade the side containing solutions of the
inequality,

You can choose any value but find the two mandatory values which are at x =0 and y =
0, 1.e., x and y—intercepts always,

-
N
w
-
v
[=)]
~J
00 =
O —

2%+ 3y <35

So when,
% 0 5 17.8
y 11.667 8.33 0
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127 (0, 11.66)

1 -\
_ (2,10.33)

2x+3y<35

yz3

(2,3) (13, 3)

14 Xz=2

(17.5,0)
1 L L L T L L L L L L L
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

2. Show that the solution set of the following linear inequations is empty set:

(i) x—2y>0,2x-y<-2,x>0,y>0

(i) x +2y<3,3x+4y>12,y>1,x>0,y>0

Solution:

() 2y>0, 2xSx<-2x>0Wy=>0

We shall plot the graph of the equation and shade the side containing solutions of the
inequality,

You can choose any value but find the two mandatory values which are at x =0 and y =
0, 1.e., x and y—intercepts always,

X 2y=10

So when,

X 0 2 4
y 0 1 2
2x—-y<-2

So when,
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X 0 1 -1
y 2 4 0
x>0,y>0
Y
A
4 -
2x-y<-2
34
2
X-2y>0
'l-
T3 4 0 1 3 3 31 ”x

The lines do not intersect each other for x >0,y >0
Hence, there is no solution for the given inequations.

(i) x +2y<3,3x+4y>12,y>1,x>20,y>0

We shall plot the graph of the equation and shade the side containing solutions of the
inequality,

You can choose any value but find the two mandatory values which are at x =0 and y =
0, i.e., x and y—intercepts always,

x+2yi3
So when,
X 0 1 3
y | 1 0
3x f4y > 12
So when,
X 0 2 4
y 3 1.5 0
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3. Find the linear inequations for which the shaded area in Fig. 15.41 is the solution
set. Draw the diagram of the solution set of the linear inequations.

AY

Yy

Fig 15.41

Solution:
Here, we shall apply the concept of a common solution area to find the signs of inequality

by using their given equations and the given common solution area (shaded part).

We know that,
If a line is in the form ax + by = ¢ and c¢ 1s positive constant. (In case of negative c, the
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rule becomes opposite), so there are two cases which are,
If a line is above the origin:

(1) If the shaded area is below the line then ax + by <c

(11) If the shaded area is above the line then ax + by > ¢

If a line 1s below the origin then the rule becomes opposite.
So, according to the rules

AY

-3x+2ys?/
X < . ; .

4. Find the linear inequations for which the solution set is the shaded region given in
Fig. 15.42.
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X4
y‘tq
=
X
2
W\
()
Y
Y
YI
Fig 15.42
Solution:

Here, we shall apply the concept of a common solution area to find the signs of inequality
by using their given equations and the given common solution area (shaded part).

We know that,

If a line 1s 1n the form ax + by = ¢ and c is positive constant.

So, according to the rules
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x<3




