CLASS24
Chapter : 7. LINEAR INEQUATIONS (IN TWO VAkuiabLes)

Exercise : 7

Question: 1
The graphical representation of x + y = 4 is given by blue line in the figure below.
This lines divides x-y plane into two parts

Select a point (not on the line}),which lies on one of the two parts, to determine whether
the point satisfies the given inequality or not.

We select the point as (0,0)
It is observed thatQ0 + 0 = 4 or 0 = 4 which is false.
Therefore, the solution for the given inequality including the points on the line.

This can be represented as follows,

Question: 2
The graphical representation of x — v = 3 is given by blue line in the figure below.
This lines divides x-y plane into two parts .

Select a point (not on the line),which lies on one of the two parts, to determine whether
the point satisfies the given inequality or not.

We select the point as (0,0)
It is observed that 0 — 0 < 3 or 0 < 3 which is true.
Therefore, the solution for the given inequality including the points on the line.

This can be represented as follows,
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Question: 3
The graphical representation of y — 2 = 3x is given by blue line in the figure below.
This lines divides x-y plane into two parts .

Select a point (not on the line),which lies on one of the two parts,to determine whether
the point satisfies the given inequality or not.

We select the point as (0,0)
It is observed that0 — 2 = 3 X 0 or — 2 < 0 which is tTue.
Therefore, the solution for the given inequality including the points on the line.

This can be represented as follows,

Question: 4
The graphical representation of x = y — 2 is given by blue dotted line in the figure below.
This lines divides x-y plane into two parts .

Select a point (not on the line),which lies on one of the two parts,to determine whether
the point satisfies the given inequality or not.

We select the point as (0,0)
It is observed that 0 > 0 — 2 or 0 > —2 which is false.
Therefore, the solution for the given inequality excluding the points on the line.

This can be represented as follows,
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Question: 5

The graphical representation of 3y + 2y > 6 is given by blue dotted line in the figure below.
This lines divides x-y plane into two parts .

Select a point (not on the line),which lies on one of the two parts,to determine whether
the point satisfies the given inequality or not.

We select the point as (0,0)
It is observed that 0 + 0 > 6 01 0 > 6 which is false.
Therefore, the solution for the given inequality excluding the points on the line.

This can be represented as follows,
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Question: 6
The graphical representation of 3x + 5y < 15 is given by blue dotted line in the figure below.
This lines divides x-y plane into two parts .

Select a point (not on the line),which lies on one of the two parts,to determine whether



the point satisfies the given inequality or not. CLAssz4

We select the point as (0,0)
Tt is observed that 0 + 0 < 15 or 0 < 15 which is true.
Therefore, the solution for the given inequality excluding the points on the line.

This can be represented as follows,

Question: 7

The graphical representation of x = 2y, ¥ = 3 is given by common region in the figure below.

Inequality (1) represents the region below line x=2y(including the line x=2y).
Inequality (2) represents the region above line y=3(including the line y=3).

Therefore, every point in the common shaded region including the points on the respective lines
represents the solution for the given inequalities.

This can be represented as follows,
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Question: 8

The graphical representation of 3x + 2y<12,x<1,y=2 is given by common region in the



figure below. c LA5524

3x+2y<12 .. (1)
¥r<1....(2)
V=2 . (2)

Inequality (1) represents the region belowline 3x + 2y = 12 (including the line 3x + 2y = 12).
Inequality (2) represents the region behind line x = 1 (including the line x=1).
Inequality (3) represents the region above line y = 2 (including the line y=2).

Therefore, every point in the common shaded region including the points on the respective lines
represents the solution for the given inequalities.

This can be represented as follows,
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Question: 9

The graphical representation of x + y < 6,x + y = 4 is given by commaon region in the figure
below.

Inequality (1) represents the region belowline x + ¥ = 6 (including the line x + y = 6).
Inequality (2) represents the region above line x + ¥ = 4 (including the line x+y=4).

Therefore, every point in the common shaded region including the points on the respective lines
represents the solution for the given inequalities.

This can be represented as follows,
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Question: 10

The graphical representation of 2x + v = 6,3x + 4y < 12 is given by common region in the figure
below.

2X+y=26..... (1)

Ix+4y <12 .......(2)

Inequality (1) represents the region above line 21 + v = 6 (including the line 2x + y = 6).
Inequality (2) represents the region below line 3v + 4v = 12 (including the line 3x+4y=12).

Therefore,every point in the common shaded region including the points on the respective lines
represents the solution for the given inequalities.

This can be represented as follows,
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The graphical representation of x + y <9,y < x,x = 0 is given by common region in the figure
below.

x+y<9... (1)
y<x . (2)
r 20 . (3)

Inequality (1) represents the region belowline x + ¥ = 9 (including the line x + y = 9).
Inequality (2) represents the region below line x = y (excluding the line x = y).
Inequality (3) represents the region in front of line x = 0 (including the linex = 0 ).

Therefore,every point in the common shaded region including the points on the respective lines
represents the solution for the given inequalities.

This can be represented as follows,
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Question: 12

The graphical representation of 2x — ¥ > 1,x — 2y < 1 is given by common region in the figure
below.

2x—y>1...(1)

Inequality (1) represents the region belowline 2x — y = 1 (excluding the line 2x — y = 1).
Inequality (2) represents the region above line x — 2y = 1 (excluding the line x — 2y = 1).

Therefore,every point in the common shaded region including the points on the respective lines
represents the solution for the given inequalities.

This can be represented as follows,
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Question: 13

The graphical representation of 5y + 4y < 20, x = 1,y = 2 is given by common region in the
figure below.

Sx+4y=20....()

r=1....(2)

Inequality (1) represents the region below line 51 + 4y = 20 (including the line 5x + 4y = 20).
Inequality (2) represents the region in front of line 1 = 1 (including the line x = 1).
Inequality (3) represents the region above line v = 2 (including the line y = 2 ).

Therefore,every point in the common shaded region including the points on the respective lines
represents the solution for the given inequalities.

This can be represented as follows,
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Question: 14

The graphical representation of 3v + 4y < 60,1 + 3y <

region in the figure below.
3x+4y=60....... (1)

x+3y=30....(2)

y=20....(4)

ES
wn

©30,¥ =0,y =0 is given by common

Inequality (1) represents the region belowline 31 + 4V = 60 (including the line 3x + 4y = 60).

Inequality (2) represents the region below line x + 3y = 30 (including the line x + 3y = 30).

Inequality (3) represents the region in front of line x = 0 (including the line x = 0).

Inequality (4) represents the region above line y = 0 (including the line y = 0).

Therefore,every point in the common shaded region including the points on the respective lines

represents the solution for the given inequalities.

This can be represented as follows,

Question: 15

The graphical representation of 2x + y 2 4,x + y < 3,2x — 3y < 6 is given by common region in



the figure below. CLAssz4

2x+y=4.... (1)

2y -3y <6.....(3)

Inequality (1) represents the region above line 2x + y = 4 (including the line 2x + y = 4).
Inequality (2) represents the region below line x + y = 3 (including the line x + y = 3).
Inequality (3) represents the region above line 2y — 3y = 6 (including the line 2y — 3y = 6).

Therefore,every point in the common shaded region including the points on the respective lines
represents the solution for the given inequalities.

This can be represented as follows,
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Question: 16
The graphical representation ofx + 2y <10, x +y =1,y =0

X —y <0,x = 0is given by common region in the figure below.

¥—y<=0....(5)

Inequality (1) represents the region belowline x + 2y = 10 (including the line x + 2y = 10).
Inequality (2) represents the region above line x + y = 1 (including the line x + y = 1).
Inequality (3) represents the region in front of line x = 0 (including the line x = 0).
Inequality (4) represents the region above line y = 0 (including the line y = 0).

Inequality (5) represents the region above line y=0 (including the line x—y= 0)

X —



Therefore,every point in the common shaded region including the points on the re CLAssz4
represents the solution for the given inequalities.

This can be represented as follows,

asx+ 2y <10
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Question: 17
The graphical representation of 4x +3v <60,y = 21,y =0
x = 3,x = 0 is given by common region in the figure below.

4x + 3=t ... (1)

Y = 2X cieees (=)
x>0 ... (3)
y=0....04)
x=3....(8)

Inequality (1) represents the region belowline 41 + 3y = 60 (including the line 4x + 3y = 60).
Inequality (2) represents the region above line v = 2x (including the line y = 2x).

Inequality (3) represents the region in front of line x = 0 (including the line x = 0).

Inequality (4) represents the region above line y = 0 (including the line y = 0).

Inequality (5) represents the region in front of line x = 3 (including the line x = 3)

Therefore,every point in the common shaded region including the points on the respective lines
represents the solution for the given inequalities.

This can be represented as follows,
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Question: 18
The graphical representation of v — 2y <2, x +v>3,v =0
—2x +y < 4,x = 0 is given by commeon region in the figure below.

X=2y<2..... (1)

X+ VESE.. (o)
x20......(3)
y=0....95 (4)
—2x+y=4.... (5)

Inequality (1) represents the region above line v — 2y = 2 (including the line x — 2y = 2).
Inequality (2) represents the region above line x + y = 3 (including the linex + y = 3).
Inequality (3) represents the region in front of line x = 0 (including the linex = 0).
Inequality (4) represents the region above line y = 0 (including the line v= 0).

Inequality (5) represents the region below line —2x + y = 4 (including the line —2x + y = 4).

Therefore,every point in the common shaded region including the points on the respective lines
represents the solution for the given inequalities.

This can be represented as follows,
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Question: 19

The graphical representation of v + 2y < 100,2x + v = 120
Xx+y=70y=0,x =0 is given by common region in the figure below.
Y+ 2y <100....... (1)

2x + y Sl (3

x=0....(3)
y=0....04)
X +y <70 ......(5)

Inequality (1) represents the region below line x + 2y = 100 (including the line x + 2y = 100).
Inequality (2) represents the region below line 2x + y = 120 (including the line 2x + y = 120).
Inequality (3) represents the region in front of line x = 0 (including the line x = 0).

Inequality (4) represents the region above line ¥y =0 (including the line y = 0).
Inequality (5) represents the region below line x + ¥ = 70 (including the line x + y = 70)

Therefore,every point in the common shaded region including the points on the respective lines
represents the solution for the given inequalities.

This can be represented as follows,
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Question: 20
The graphical representation of x + 2y < 2000,y + y = 1500

¥ < 600,y =0,x = 0 is given by common region in the figure below.

x +y <1500 ....... (=2)
¥ =0 .....(3)
y = (j— (4)

Inequality (1) represents the region belowline x + 2y = 2000 (including the line x + 2y = 2000).
Inequality (2) represents the region below line x + y = 1500 (including the line x + y = 1500).
Inequality (3) represents the region in front of line 1 = 0 (including the line x = 0).

Inequality (4) represents the region above line y = 0 (including the line y = 0).

Inequality (5) represents the region below line y = 600 (including the line y = 600)

Therefore,every point in the common shaded region including the points on the respective lines
represents the solution for the given inequalities.

This can be represented as follows,
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Question: 21 A
The graphical representation of 3y + 2y = 24,3x + v = 15

x = 4 is given by common region in the figure below.

3x+2y=24....(0)
Ix+y=15......(2)
X > T (3)

Inequality (1) represents the region above line 3x + 2v = 24 (including the line 3x + 2y = 24).
Inequality (2) represents the region below line 3x + v = 15 (including the line 3x + y = 15).
Inequality (3) represents the region in front of line v = 4 (including the line x = 4).
Therefore, we can see in the figure that there is no common shaded region.

So there linear inequalities in equations has no solution.

This can be represented as follows,
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Question: 21 B
Solve the given i

Solution:
The graphical representation of 2y — y < —2 v — 21y =0

x = 0,y = 0 is given by common region in the figure below.

y=0.. (3)
y=0..... (4)
Inequality (1) represents the region above line 2x — y = —2 (including the line 2x — y = -2).

Inequality (2) represents the region below line x — 2y = 0 (including the line x — 2y = 0).
Inequality (3) represents the region in front of line x = 0 (including the line x = 0).
Inequality (4) represents the region above line y = 0 (including the line y = 0).
Therefore, we can see in the figure that there is no common shaded region.

So there linear inequalities in equations has no solution.

This can be represented as follows,
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Question: 22
The graphical representation of 3y + y 2 12 v+ v =9

x = 0,y = 0 is given by common region in the figure below.

Ix+y=12...... (1)
x+y=9 (2)
x=>0..... (3)
y=0..... (4)

Inequality (1) represents the region aboveline 3v + v = 12 (including the line 3x + v = 12).
Inequality (2) represents the region above line ¥ + v = 9 (including the line x + y = 9).
Inequality (3) represents the region in front of line x = 0 (including the line x = 0).
Inequality (4) represents the region above line y = 0 (including the line y = 0)

It is clear from the graph , that the region is unbounded.

Therefore , the following system of inequation is an unbounded set.

This can be represented as follows,
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Question: 23

We have seen that the shaded region and origin are on the same side of the line 3x + 4y = 12
For (0,0) wehave 0 + 0 — 12 < 0. So the shaded region satisfies the inequality 3x + 4y < 12.
We have seen that the shaded region and origin are on the same side of the line 4x + 3y = 12
For (o,0)wehave 0 + 0 — 12 < 0 . So the shaded region satisfies the inequality 4x + 3y < 12.
Also , the region lies in the first quadrent . Therefore x = 0

and y = 0

Thus the linear inequation comprising the given solution set are +4y <12 ,4x+ 3y <12, x> 0
,y=0

Question: 24

We have seen that the shaded region and origin are on the opposite side of the line6x + 2y =8
For (0,0) wehave 0 + 0 — 8 < 0. So the shaded region satisfies the inequality 6x + 2y > 8.

We have seen that the shaded region and origin are on the opposite side of the linex + 5y = 4
For(0,0) wehave 0 + 0 — 4 < 0. So the shaded region satisfies the inequality x + 5y = 4.

We have seen that the shaded region and origin are on the same side of the linex + y = 4

For (0,0) wehave 0 + 0 — 4 < 0. 5o the shaded region satisfies the inequality x + y < 4.

We have seen that the shaded region and origin are on the same side of the liney = 3

For (0,0) we have 0 — 3 < 0. So the shaded region satisfies the inequality ¥ < 3.

Thus the linear inequation comprising the given solution set are +2y > 8 ,x+5y> 4 ,x+y <4
,¥y=3

Question: 25

Let the number of tables and chairs be x and y respectively.



Therefore x = 0,y =0 CLA5524

Now the maximum number of pieces he can store = 60.
Therefore ,x+ y < 60 .......(1)
Also it is given that maximum amount he can invest = 30000

Therefore ,1500x + 300y < 30000 ...... (2)

AN

Therefore , the shaded protion (i.e. A) together with its boundary represents the solution set of
the given inequation.

No. of tables = x =10

No. of chair = ¥y = 50

Question: 26

Let the distance covered with speed 40 km/hr = x km
And the distance covered wilh speed 50 km/hr = y km
We know that,

. Distance
Time = —
Speed

Therefore , maximum speed covered within one hour is

x ¥
—+—<1
40 50

Thus , according to equation ,
Maximum speed covered , Z,,,,. = X + ¥
Subject to the constraint ,

6x + 10y < 500

X y
T
404_5071

x,y=0



Now plotting both the line on graph paper , we have , CLA5524

Distance covered with speed 40 km/hr =x =0
Distance covered with speed 50 km/hr = y = 50

Therefore , maximum distance covered =0 + 50 = 50 km
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