Chapter 8: Linear Inequations

EXERCISE 8.1 [PAGE 116

Exercise 8.1 | Q 1.1 | Page 116
Write the inequations thatrepresent the interval and state whetherthe interval is

7
(‘45)-
bounded orunbou ndedl\

SOLUTION

7
The inequationis —4 < z < 3

Here, x € R can take all values between — 4 and 3 (both inclusive).
~. The interval is bounded (closed).

Exercise 8.1 | Q 1.2 | Page 116
Write the inequations thatrepresent the interval and state whetherthe interval is
bounded orunbounded (0, 0.9)

The inequationis—4 <x<0.9

Here, x € R can take all values between O
and 0.9 (excluding 0, butincluding 9)

~ The interval is bounded (semi-right closed).

Exercise 8.1 | Q 1.3 | Page 116
Write the inequations that represent the interval and state whetherthe interval is

{—DG, C)G)
bounded orunbounded

The inequationis —oo < & < 00
Here, x € R can take all values between —oo
And oo (both exclusive)

- The interval is unbounded.



Exercise 8.1 | Q 1.4 | Page 116
Write the inequations thatrepresent the interval and state whetherthe interval is

[5, oo].
bounded orunbounded

The inequationis b < x < oo
Here, x € R can take all values between 5
and oo (including 5, but excluding oo)

~. The interval is unbounded (semi left closed).

Exercise 8.1 | Q 1.5 | Page 116

Write the inequations thatrepresent the interval and state whetherthe interval is
bounded orunbounded (- 11, — 2).

SOLUTION

The inequationis—11<x<-2
Here, x € R can take all values between — 11 and — 2 (both exclusive).
~ The interval is bounded (open).

Exercise 8.1 | Q 1.6 | Page 116
Write the inequations thatrepresent the interval and state whetherthe interval is

(—oc, 3).

bounded orunbounded

The inequationis —o0 < & < 3
Here, x € R can take all values between —oo and 3 (both exclusive).

. The interval is unbounded.

Exercise 8.1 | Q 2.1 | Page 116
Solve the following inequation: 3x—36 >0

3x-36>0
= 3x > 36
= x> 12
(12, 00).



Exercise 8.1 | Q 2.2 | Page 116
Solve the following inequation: 7x — 25 < — 4

SOLUTION

Tx—25<-4
= Tx<25-4
= /x <21
=¥ <3
(—o0,3).

Exercise 8.1 | Q 2.3 | Page 116

Solve the following inequation: 0 < <3
0<—— <3
4
Multiply by 4, we get
D<x-5<12
le.0<x-5and x-5<12
le. 5 <x and x < 17

Le.x > 5 and x < 17
e.5 <x< 17
(5, 17).

Exercise 8.1 | Q 2.4 | Page 116

Solve the following inequation: |7x — 4| < 10



If || < k then-k <x <k
=10 < Tx—4 <10

Add 4 to each part of inequation.
-10+4<7/x-4+4<10+4
L—b<Tx <14

Divide by 7

ﬁ-f: < 2
—— <z
7

6
—?,2 :
Exercise 8.1 | Q 3.1 | Page 116

Sketch the graph which represents the solution setfor the following inequation x > 5.

SOLUTION

The solution set of the given inequation is (5, 0o)
.. The graph is:

b ———
-5 = -3 -2 =1 01 2 83 4 5 6 7T

Exercise 8.1 | Q 3.2 | Page 116
Sketch the graph which represents the solution setfor the following inequation x = 5.

SOLUTION

The solution set of the given inequation is (5, oc)

.. The graph is:

-5 —4 -3 -2 -1 0 1 2 3 4 b5

Exercise 8.1 | Q 3.3 | Page 116
Sketch the graph which represents the solution setfor the following inequation x < 3.



The solution set of the given inequation is (—oco, 3)

.. The graph is:
—— e e >
-4 -3 2. -1 0 1 2 3

Exercise 8.1 | Q 3.4 | Page 116

Sketch the graph which represents the solution setfor the following inequation x < 3.

SOLUTION

The solution set of the given inequation is (—oo, 3)

.. The graph is:

e p— e e bl ok
-4 =3 -} =1 © 1 2 13

Exercise 8.1 | Q 3.5 | Page 116
Sketch the graph which represents the solution setfor the following inequation —4 <x <
3.

The solution setof the given inequationis (- 4, 3)

~ The graph is:

B s e e i ——
-4 =3 =2 =l 0 1 2 3

Exercise 8.1 | Q 3.6 | Page 116

Sketch the graph which represents the solution setfor the following inequation —2 < x <
2.5

SOLUTION

The solution setof the given inequationis (- 2, 2.5)
~ The graph is:

iﬁ—f—ﬁ-*-—_._m_‘_'_,
-+ =3 £ =1 0 1 2 a3 4

Exercise 8.1 | Q 3.7 | Page 116
Sketch the graph which represents the solution setfor the following inequation —3 < x <
1.



The solution setof the given inequationis (- 3, 1)
~ The graph is:
P ———————— ———— + %
- =3 =2 =l 0 1 2 3

.

Exercise 8.1 | Q 3.8 | Page 116

Sketch the graph which represents the solution setfor the following inequation [x| < 4.

v x| < 4

n—=4<x<4

The solution set of the given inequationis (- 4, 4)
~ The graph is:

| ———————— e
B 28t D L2 & & &

Exercise 8.1 | Q 3.9 | Page 116
Sketch the graph which represents the solution setfor the following inequation |x| =2 3.5

SOLUTION

=l 235

sik2 3.50rK =35

The solution set of the given inequation is (—o0, 3.5] U [3.5, 00)
The graph is:

———,— e
5 -4 -3-2-101 2 3 4 5

Exercise 8.1 | Q 4.01 | Page 116

Solve the inequation: 5x+ 7 > 4 — 2x



SOLUTION

b+ 7 2 4-2%
Lo+ 2x=4-7
SoIx > =3

_ —3

SO = T

3
The solution set is unbounded open interval (—F, oo)

Exercise 8.1 | Q 4.02 | Page 116
Solve the inequation:3x+ 1= 6x-4
SOLUTION

Ix+126x-4
L3x+1+4 2 6x

SO+ 52 6x
~ 5> 3x

=X

w | o

H
LT —
- 3

D
The solution set is unbounded open interval (—oo —).

Exercise 8.1 | Q 4.03 | Page 116

Solve the inequation: 4 — 2x < 3(3 — x)



SOLUTION

4-2x<3(3-%
L4 -2 <9 -3x
LA =-2x+ 3x <9
LXx<9-4

X <h

The solution set is unbounded open interval (—o0, 5).
Exercise 8.1 | Q 4.04 | Page 116

3
Solve the inequation: E:r: —6<z-—T.

SOLUTION

3
Zm—ﬁﬁ_im—?

= Jx—-24 <4-28

= —24 < 4x-28-3x
=—24 +28 < x

=4 <x

=% 24

The solution Set of the inequation is the set of all real values of x which are greater than 4.

The solution set is unbounded set semi closed left interval [4, 0o).

el ———
2 3 4 5 6

& 2 2 " i@
- L L L

2 -1 0 1

Exercise 8.1 | Q 4.05| Page 116
Solve the inequation: —8 <—(3x —4) < 13



-8<—-(3x—-4)<13

Multiply the inequation by — 1, the sign of inequality changes.
83x-5>-13

Add5:8+523x-5>-13+5

1323x>-8

The solution set of the inequation is the set of all values of x between _? and " excluding left boundary point

and including right boundary point.

-8 13
The solution set is semi right closed interval (?, ?)
-3 13
=8 =l &% 3 8 & 5 &

Exercise 8.1 | Q 4.06 | Page 116

T
Solve the inequation: —1 < 3 — 5 <1

T

-1<3-——<1
D

Multiplying the inequation by 5, the sign of inequality changes
5>-15+x>-5
Adding 15 on both the sides, we get
20>x>10
= 10<x<20

The solution contains all the real values of x lying between 10 and 20, excluding the
boundary value.

The solution setcan be written in the form of open interval (10, 20).

4
-2

——— Ol pp—_
2 4 6 8 10 12 14 16 18 20

ot

Exercise 8.1 | Q 4.07 | Page 116

Solve the inequation: 2|4 — 5x| =2 9



SOLUTION

214 -5x] = 9
9

Dividing the inequality by 2, we get |4 — 5z| > 5
We know that |x2| = k impliesx < —korx > k

9 9
~4—-br>—— or 4—Hx >+ —

2 2
Multiplying the inequations by — 1, sign of inequation changes.

9 9
—4+bx>— or —4+5bx < ——
- 2 - 2

9 9

~hr >4+ — or br<4— —

2 2

1
L2 — O TS ———
10 10

X217 orx=-01

LXx<£-01orxz17

The solution set contains all real values of x which are either less than equal to — 0.1 or greater than or equal to 1.7
x < — 0.1 means all the real values less than equal to - 0.1 e, interval (—oo, —0.1] and x > 1.7 implies the interval
[1.7, 00)

= x £—0.10rx 2 1.7 can be written as interval (—oo, —0.1] U [1.7, 00)
-0.1 1.7

- =2 =2 =l 0 1 2 3 4

Exercise 8.1 | Q 4.08 | Page 116

Solve the inequation: [2x + 7| £ 25

We know that |x| <k implies—k <x <k
|2x + 7| <25 implies —25<2x + 7<25
Thus,we have

-25<2x+7<25

Subtract 7 from each part,
25—-7<2x+7<25-7
-32<2x<18



Divide by 2,
The inequation [2x + 7| < 25 has its solution as all real values of x lying between and
including—16 and 9
The interval of solution setis a closed interval [- 16, 9]
9
Ot
~16-14-12-10-8 6 4 -2 0 2 4 6 8 10

Exercise 8.1 | Q 4.09 | Page 116
Solve the inequation: 2|x+ 3| > 1

21x + 3| > 1

Dividing the inequality by 2

S+ 3] >

Now, || > kimpliesx < —k orx > k

—1 1
" ($+3){? or ($+3)}E

T, L1,
R i _ or I _— —
2 2

—1—6 1—6
< —— Oor x > 5

—D

.'.m-:::_— or T =
2

w7 T
The solution set contains all real values of x which are either less than TOI greater thaﬂT

—T7 = 4 = s .
z << —— means all the real values less than L i.e. interval —OOT and z > T implies the interval

(=)

== —5 : . —7 —5
Sk > or r > T can be written as interval | —oo, o Ul —,00




Exercise 8.1 | Q 4.1 | Page 116

r+9
Solve the inequation: < 0
xr—3
SOLUTION
r+5
=0
r— 3

We know that if % < 0

Then eithera>0orb<0ora<Qorb>0

~eitherx+5<0andx-3<0
orx+5<0andx-3>0

Casel:

x+5<0andx—-3>0

or x>-5andx<3

Which is not possible as x can not be simultaneously lessthan —5 and greater than 3

Caselll:

Xx+5>0andx-3<0

orx>-5andx<3

or—-5<x<3

Which isan open interval (- 5, 3) where x can take any value between — 5 to 3.

A e —— e
- 5 4-3-2-1 01 2 3

Exercise 8.1 | Q@ 4.11 | Page 116
T — 32

=0
z+5

Solve the inequation:




SOLUTION

x—2 _

r+5

If% = 0, theneithera>0andb>0o0ora<0andb <0

Case I:
z— 2
r+5

x>2andx>-5

=0=x-2>0andx+5>0

If x > 2 then already x > — 5, therefore we can consider x > 2.
The solution set is (2, 0o)

Case ll:

r—2

T+ 5

x<2andx <-5

=0=x-2<0andx+5<0

If,x <=5, thenalsox < 2
The solution set is (—oo, —5)

Combining both the cases, we can take solution set as (—oo, —5) U (2,00) or {x; x < —5orx < 2}

—— e —_———
- 6 -5-4-3-2-101 3 3 435

Exercise 8.1 | Q5| Page 116

Rajiv obtained 70 and 75 marks in first two unittests. Find the minimum marks he
should getin the third test to have an average of at least 60 marks.



SOLUTION

Let Rajiv obtain 'x" marks in the third test.
Rajiv obtained 70 and 75 marks in the first two unit tests,
. Average of his marks in the three tests

x+ 70475

3
T + 145

3
.. The average of marks should be at least 60

. ;t:—|—3145 > 60
sox + 145 = 180
~ox = 180 —145
Sox 2 35

Rajiv should get minimum 35 marks in the third test.

Exercise 8.1 | Q 6| Page 116

To receive Grade ‘A’ in a course, one must obtain an average of 90 marks or more in
five examinations (each of 100 marks). If Sunita’s marks in first four examinations are
87, 92,94 and 95, find minimum marks that Sunita must obtain in fifth examination to get
grade ‘A’ in the course.

Let Sunita obtain ‘x’ marks in the fifth examination. Sunita’s marks in the first four
examination are 87,92 94, and 95.

Average of hermarks in the five examinations



x+ 87+ 92+ 94 4+ 95
D

x + 368

5
To receive grade A, Sunita's average should be 90 or more.

.z +5368 > 90
5% + 368 = 450
~x > 450 - 368
Xz 82

- Sunita must get minimum 82 marks in the fifth examination.

Exercise 8.1 | Q 7| Page 116
Find all pairs of consecutive odd positive integers both of which are smaller than 10

such thattheir sum is more than 11.

Let the Consecutive odd positive integers be 'x' and 'x + 2.
Sum of the numbersis more than 11

LX+(X+2)>11

~2x+2>11

n2x>11-2

& 2X>9

9
WL —

x> 45

It is also stated that the numbers are less than 10. The immediate odd positive integer
greater than 4.5 and less than 10is 5.

Whenx=5 ; x+2=5+2=7
Whenx=7 ; x+2=7+2=9
Whenx=9 ; x+2=9+2=11

But, the numbers should be less than 10
~ X+ 2=11is discarded.
The pairs are (5, 7) and (7, 9).

Exercise 8.1 | Q 8| Page 116



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

SOLUTION

Let the consecutive even positive integers be 'x" and 'x + 2'
Sum of the members is less than 23
~X+x+20<23
L 2X+2<23
5L 2X<23-2
L 2x<21
21

SeW s —

=% < 10.5

It is also stated that the numbers are larger than 5.

The immediate even positive integer greater than 5 and less than 10.5 is 6.
Whenx=6 : x+2=6+2=28

Whenx=8 ; x+2=8+2=10

Whenx=10: x+2=10+2=12

.. The pairs are (6, 8),(8, 10) and (10, 12).

Exercise 8.1 | Q 9| Page 116

The longestside of a triangle is twice the shortest side and the third side is 2cm longer
than the shortest side. If the perimeter of the' triangle is more than 166 cm then find the
minimum length of the shortest side.

SOLUTION

Let the sides of the triangle be a, b, c such thata > b > c.
The longestside is twice the shortest side
La=2c

The third side is 2cm longer than the shortest side.
~b=c+2

=~ Perimeter of the triangle

—a+b+c

=2c+(C+2)+c

=4c+2

But, perimeter of the triangle is more than 166 cm.
~ 4C + 2> 166



~4c>166-2
~4c> 164

164
4

R

o> 41,

The minimum length of the shortest side is 41 cm.

EXERCISE 8.2 [PAGE 120

Exercise 8.2 | Q 1.1 | Page 120

Solve the following inequations graphically in two-dimensional plane x< — 4

SOLUTION

Considerthe equation x = — 4

It is the equation of the line passing through (-4, 0) and parallel to Y-axis. If we putx =
0, then 0 < — 4 does not satisfy the inequation.

Solution setis away from origin.
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Exercise 8.2 | Q 1.2 | Page 120
Solve the following inequations graphically in two-dimensional planey = 3



SOLUTION

Considerthe equationy = 3.
It is the equation of a line parallel to Y-axis passing through the point. (0, 3) on the Y-
axis.

Choose the pointO(0, 0).
0 = 3 does not satisfy the inequation.

The solution setis away from the origin.

Exercise 8.2 | Q 1.3 | Page 120
Solve the following inequations graphically in two-dimensional plane y < — 2x

Considerthe equation y = 2x.
This is the equation of a line passing through origin in third and fourth quadrantinclined.
more towards Y-axis.



TRV AL i
et w%f'

Considera point (2, 1).
Substitute in equation
y < —2x
< 2(2)
>1<-4
shows that point (2, 1) does notsatisfy the inequation.
The solution isin the other plane away from that point.
Exercise 8.2 | Q 1.4 | Page 120

Solve the following inequations graphically in two-dimensional plane y -5x = 0

SOLUTION

The equation y — 5x = 0 of the form y = 5x, which shows thatthe line passes through the
origin in first and third quadrant more inclined towards Y-axis.

Since the line passes through the origin, it can not be taken as a landmark for the
solution set.

Consider another point, say (3,1) on the graph.



F—_g——‘:'.': ) ety » ! 1 T R Eats s et 82
et L R I | fl =B L Hula Icm-lumt

g i chmghach ; fERTY 1 AT ) mm axis -

The inequationis
y—5x<0

Putx = 3,y =1inthe equation
y—5x20
1-53)=-14=20

Which shows thatthe solution setis not containing the point (3, 1).

The solution setdoes notcontain the point (3, 1).

Exercise 8.2 | Q 1.5 | Page 120

Solve the following inequations graphically in two-dimensional planex—y <0
SOLUTION

Considerthe equationx—-y =0

which shows thatis the equation of the line passing through the origin and divides
guadrants into equal parts.

So, the origin can not be considered as a landmark for the solution set. We have to
consider another pointsay (2, 1) to judge the plane of the solution set.



s oo S8 | fodgt ;,;‘:; | Secale: 1 em = 1 unit
S both axis

The inequationis

Xx—y=20
2-120
12 0.

Exercise 8.2 | Q 1.6 | Page 120
Solve the following inequations graphically in two-dimensional plane x —y < 2

SOLUTION

Considerthe equation 2x—y=-2
Two points on the axes are given as

Xx—-10

y 0 2

l.e. (-1, 0) on the X-axis and (0, 2) on Y-axis.

If we putx =0, y=0 then.

20)-0=-2

0<-2

Which shows thatthe origin is hot satisfying the inequation.



Solution setis lying on the line as well as in the plane away from the origin.
il

Scale: 1 cm = 1 unit
on both axe

Exercise 8.2 | Q 1.7 | Page 120

Solve the following inequations graphically in two-dimensional plane 4x + S5y < 40

Considerthe equation 4x + 5y <40
Two points required to draw the line are given by the table

x 10 0

y 0 8

The two points on the coordinate axes are (10, 0) and (0, 8) respectively.

Since theinequality is 4x + 5y < 40, the origin O (0, 0) will satisfy the inequation as 4x +
5y <40

i.e. 0<40.



The so_luyion setis in the part of plane towards the origin.
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Exercise 8.2 | Q 1.8 | Page 120

Solve the following inequations graphically in two-dimensional plane

1 1
—r+—y=1
1 Qy_

SOLUTION

X+ 2y <4
Considerthe equation x + 2y — 4
The two points required to plotting the line on the graph are

x40

y 02

(4, 0) and (0, 2) onthe X and Y axe respectively.

Substitute x = 0, y = 0 in the inequation.

0+20)<4

i.e.0<4.

Origin satisfies the inequation on showing thatthe solution set contains origin.
The solution setis towards origin.
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Exercise 8.2 | Q 2| Page 120
Mr. Rajesh.Has Rs. 1,800/- to spend on fruits for a meeting. Grapes cost Rs. 150/- per
kg and peaches cost Rs. 200/- per kg. Formulate and solve it graphically.

SOLUTION

The cost of grapes = Rs. 150/- per kg.
Let x kg of grapes be bought.

Then total cost of grapes = 150 x
The cost of peaches = Rs.200/- per kg.

Let y kg of peaches be bought.
Then total cost of peaches= 200y

Since Mr. Rajesh has total amountRs. 1800 to spend on fruits.
His total expenses 150 x + 200 y should be less than or equal to 1800.

Inequation is 150x + 200y < 1800

= 3x +4y <36
X, ¥ 2 0 as the quantities of grapes and peaches can’t be negative.

Points on axes are

x 12 0

y 09



(22, 0) on X-axis and (0, 9) on Y-axis.
Since origin satisfies the inequation, solution setis towards origin.
Since x andy are both positive, solution lies in firstquadrantonly.
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Exercise 8.2 | Q 3| Page 120

Diet of a sick person must contain atleast 4000 units of vitamins. Each unitof food F1
contains 200 units of vitamins, where as each unit of food F2 contains 100 units of
vitamins. Write an inequation to fulfil sick person’s requirements. Representthe solution
set graphically.

SOLUTION

Let x units of vitamins be consumed in food
F1 andy units of vitamins be consumed in food F2 by sick person.

One unitof food F1 contains
= 200 units of vitamins
One unitof food F2 contains
= 100 units of vitamins

Total vitamin consumption =200x + 100y
As minimum requirement= 4000 units consumption will either greater than or equal to
4000.

The inequationis 200x + 100y = 4000
or2x+y=220,x=20,y=20

For drawing the graph, consider 2x + 4y = 20.

The two points required for the plotting the line are



x 10 O

y 0 20

(10, 0) on X-axis and (0, 20) on Y-axis.
Substitute the coordinate of origin x = 0,

y =0 intheinequation
2(0)+0=20
20220

which shows thatthe origin is not satisfying the inequation.
~ Plane containing solution 1s away from the origin.
Solution setis in first quadrantonly.
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EXERCISE 8.3 [PAGE 121

Exercise 8.3 | Q 1| Page 121

Find the graphical solution of the following system of linearinequations:x —y <0, 2x —y
22

Writing the above inequalities as equations

x—-y=0
X 0
y 0 3

(x,y) (0,0) (3.3)

2X—y=-2



X 0 -1
y 2 0
(X, y) (012) (_ 110)

ik EEE IR, ¢ ¥ Sed?:”lcm-lunitoabomu..

The inequality x — y < 0 represents the region above the line, in dividing the points on
the linex—-y=0.

The inequality 2x — y = 2 represents the region below the line, including the points on
theline2x—-y=-2
~ The shaded region between the lines represents the solution of the given inequations.

Exercise 8.3 | Q 2| Page 121

Find the graphical solution of the following system of linearinequations: 2x + 3y = 12; —
X+ys3,xs4;y<3.

SOLUTION

The given equationsin systemare 2x +3y 212; —x+y <3,x<4;y <3
Considerthe equations:
2x+ 3y =12

XxX60

y 04

The two points on the coordinate axes are (6, 0) and (0, 4).
Origin (0, 0) does not satisfy the inequation as



2(0) + 3(0) 212
i.e. 0212 which isnottrue.
~ Solution setis always from the origin

The points on the coordinate axes are
(3,0) and (0, 3)

Origin (0, 0) satisfiesthe inequation as
—-0+0<3i.e.0<3whichistrue.
Solution setis towards origin.

For x <4, considerx = 4. Equation of line which passes through the point (4, 0) and
since 0 <4 implies solution is towards origin.

Fory = 3, considery = 3 which isthe equation of a line passing through (0, 3) and
parallel to X-axis.
As 0= 3isnot p035|ble solution set is away from origin,

smle lcm=lumt.
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Exercise 8.3 | Q 3| Page 121
Find the graphical solution of the following system of linearinequations: 3x + 2y < 1800;
2x + 7y £1400,0 < x < 350;0 <y <150.

SOLUTION

Inequations System of inequalities contains the
3x + 2y £1800; 2x + 7y <1400, 0 = x £350; 0 =y < 150.

Considerthe equations:
3x + 2y = 1800

x 600 O

y 0 900

The two points required for plotting graph on the axes are (600, 0) and (0, 900)
respectively.

+ 3(0) + 2(0) < 1800.
i.e. 0<1800

Origin satisfies the inequation« showing thatthe solution set is towards origin.
2x + 7y = 1400

x 700 O

y 0 200

The two points on the axes are (700, 0) and (0, 200) respectively.
+2(0) +7(0) <1400

= 0 <1400
Showing thatthe inequation satisfies the inequations solution setis towards origin.
The two double inequations are

0=<x=<350and0=<y <150
Which can be written as:
0<xandx <350

O<yandy <150
For x < 350, consider x = 350.

It is the equation of a line passing through (350, 0) and parallel to Y -axis.
Fory <150, considery = 150



The line passes through (0, 150) and parallel to X axis.
 Both the inequations x < 350 and y < 150 satisfy the origin.

~ Solutions sets are towards the origin.

The conditions x,y < 0 show that the common solution setof system lies in first
gquadrant.
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The line 3x + 2y < 1800 has not contributed to solution set.
~ Itis known as redundant.
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Find the graphical snlution of the following system of linear inequations:
L Y Y

— + — <1, ——I—— lL,Ly>0,z >0

60 90 — 120 75 — Y= =



SOLUTION

Consider the equations:

AP
60 90 —

x 60 0
y 0 20

The two points on the axes are (60, 0) and (0, 90) as in the equation 60 and 90 are x and y intercepts,

(x and y are equivalent to X and Y axes.)
x
 The inequation 80 + A < 1 satisfies the origin.
Solution set is towards origin.
Y

~ L
120 75 —

x 120 0
y 0 75

The two points on the axes are (120, 0) and (0, 75) respectively.

T
The inequation — + Eh = 1 satisfies the origin.
120 75

Solution setof the inequation is towards origin x = 0, y 20 are the inequations showing

the conditions thatthe solutions set (common region)is in the first quadrant



Scale: 1 em
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Find the graphical solution of the following system of linear inequations: 3x + 2y < 24; 3x
+y=215;x24.

SOLUTION
Writing the above inequalities as equations
3x+2y<24

X 0 8

y 12 0

(x,y) (0,12) (8,0)

3x+y=15
X 0 5
y 15 0

(x,y) (0,15) (5,0)

x4



y 0 1

(x,y) (4,0) (4, 1)

mwnnshuxww
e :

b BBV

lt;ﬁu ‘.'3

=

[22
3

b

B

236 ..‘si".x!“
N 1.0 10 e ks
» ,E- -L-c.n. u-.m(‘zll

-Fsryra‘qh;’w-—or

&En ¢;t“:n

JT{J'IrJ"ﬂI &

The mequahty 3x+ 2y < 24 represents the region below the line including the points on
the line 3x+ 2y = 24.

The inequality 3x + y = 15 represents the region above the line, including the points on
the line3x+y =15.

The inequality x = 4 represents the region to theright of the line, including the points on
the linex = 4.

~ The shaded region between the lines represents the solution of the given inequality.
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Find the graphical solution of the following system of linearinequations: 2x+y > 8; x +
2y210;x20;y20



SOLUTION

Writing the above inequalities as equations

2x+y =8
X 0 4
y 8 0

(x,y) (0,8) (4,0

x+2y =10
X 0 10
y 5 0

(x,y) (0,5) (10, 0)
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The inequality 2x + y = 8 represents the region above the line, including the points on

theline2x+y =8

The inequality x + 2y =2 10 represents the region above the line, including the points on



the linex +2y =10

Sincex = 0; y = 0, all pointsin the shaded region represents solution of the given
system of inequalities.

MISCELLANEOUS EXERCISE 8 [PAGE 122

Miscellaneous Exercise 8 | Q 1 | Page 122
Solve the following system of inequalities graphically x= 3,y = 2

SOLUTION

To find graphical solution, construct the table as follows:

Double Interpect Points

Inequation Equation form X, y) Region
03
x=3 x=3 — - ~ R.H.S.of line
x=3
0r2
y=2 y=2 — - -~ above theline
y=2
v x=13
y=2
+ 2 >
|
X' o T > X
Y

Shaded portion represents the graphical solution.
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Solve the following system of inequalities graphically 3x+ 2y <12, x> 1,y 22



To find graphical solution, constructthe table as follows:

Inequation Equation Double Intercept form Points (x, y) Region
3(0) + 2(0) £ 12
r oy A4, 0),
3x+2y <12 3x+ 2y =12 — 4+ = =1 ~0<12
4 6 B(0, 6) o
- origin side
021
X 21 X =1 - - -
- RH.S. of line x =1
02
y =2 y =2 - - . above line
y=2
|

S
6y B0 6)

-

(FE]

Shaded portion represents the graphical solution.

Miscellaneous Exercise 8 | Q 3 | Page 122

Solve the following system of inequalities graphically 2x+ y =6, 3x + 4y <12
SOLUTION

To find graphical solution, constructthe table as follows:



Inequation Equation Double Intercept form Points (x, y) Region

2(0) + 0 /6
T Y A3, 0)
2Xx+yz6 2x+y=56 §+E:1 B (0, 6) ~ 026
, - non-origin side
3(0) + 4(0) £ 12
T Y CH4,0
3 + Ay < 12 3x + dy = 12 Tt 003 2012

- origin side

1-;.{._1-:6 3.!"‘4_1.‘:!2

Shaded portion represents the graphical solution.
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Solve the following system of inequalities graphically x+y =24, 2x —y <0

To find graphical solution, constructthe table as follows:



Inequation Equation Double Intercept form Points (x, y) Region

0+ 0 >/4
r Y _ A (4, 0), f
x+yz4 x+y=4 I-I-I— 3.0, 4) - 02/4
* ~. non-origin side
2(0)-0<0
O (0, 0),
x—-y<0 2x-y=0 - D2 4) ~0<0
’ .. origin side
Y
‘\ 2x—y=0
A
3
A4, {]}= X%
x+y=4

Shaded portion represents the graphical solution.

Miscellaneous Exercise 8 | Q 5 | Page 122

Solve the following system of inequalities graphically2x —y 21, x -2y <-1

To find graphical solution, construct the table as follows:



Double Intercept Points

Inequation Equation Region
form (x, y)
2z Y, 1 2(0)- 0>/ 1
11 A (—,0)
2x—yz1 2x—-y=1 T y 2 L0201
e, T+ 9 - 1" B(0,-1) - non-origin side
2
T 2y
4 ;' CE10. 0-20-1
X—2y £—1 x—2y =—1 1 ~0 <=1
e, — 4+ -4 _1D[0, ) o
1 (L) 2 / . non-origin side
2

x-y=1Y
Shaded portion represents the graphical solution.

Miscellaneous Exercise 8 | Q 6 | Page 122

Solve the following system of inequalities graphicallyx+ y<6,x +y 24

SOLUTION
To find graphical solution, constructthe table as follows:



Double Intercept Points

Inequation Equation Region
form (x, y)

A (6,0) 0+0<6
£ y ] ]

X+y<b x+y=6 —+ = =1 ~0<6

Y y 6 6 B (0, 6) oo

- origin side
0+0=4
> 4 4 * 4+ Yo € (4.0) 034
X +y 2 X+y= — + = = o0

g g 14 D (0, 4)

. hon-origin side

A(b, %%

M-
0
\6\‘1’+1 -

¥ T-I—]l—

Shaded portion represents the graphical solution.
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Solve the following system of inequalities graphically 2x + y = 8, x + 2y 210

To find graphical solution, constructthe table as follows:



Double Intercept Points

Inequation Equation Region
form (x, y)
2(0) + 0 3/ 8
2 8 2 8 I—l-y 1 A ,0) 0=8
X+y2 X+ys= —+ — = -0
y Y 18 B (0, 8) S
-, non-origin side
0 + 2(0) /10
2y = 10 2y =10 - + LA ¢ (10, 0), 0= 10
X+ 2y > x + Dy = — 4+ = = 0
’ ’ 10 5 D (0, 5) o
~. non-origin side
Y
(10, 0) z
8 m\
Y’ 2x+y=8§ x+2y=10

Shaded portion represents the graphical solution.
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Solve the following system of inequalities graphically x+y <9,y >x,x =0

SOLUTION

To find graphical solution, constructthe table as follows:



Double Intercept Points

Inequation Equation Region
form (x, y)
0+0<9
9 9 - + J 1 A G,0) 0<9
X+y< X+ys= —+ — = ~ 0=
d / 9 9 B(0,9) .
. origin side
0 (0, 0), ~0=0
y = X y =X - L
C(1,1) .. origin side
x=0 x=0 - R.H.S. of Y-axis

Shaded portion represents the graphical solution.
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Solve the following system of inequalities graphically 5x + 4y <20, x> 1,y 22

SOLUTION

To find graphical solution, constructthe table as follows:



Double Intercept Points

Inequation Equation
form

T
Sx + 4y < 20 Sx + 4y = 20 E+%:1
X =1 X =1 -
y =2 y=2 -
Y
B[{},.%
zn\
s I\
- 2 At =2
14
_ . A(4,0) h
A of 11 2 3 4\
r =1 Sx+ 4y =20

Shaded portion represents the graphical solution.
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Solve the following system of inequalities graphically 3x + 4y <60, x + 3y < 30,x 20, y

20

Region
. y)

5(0) + 4(0) = 20
020

.. origin side

A (4, 0),
B (0, 5)

© 031

— - R.H.S. of line
X =1
- 022

— - above the line

y =2



To find graphical solution, constructthe table as follows:

Double Intercept Points

Inequation Equation Region
form (x, y)

5(0) + 4(0) < 60
3%+ Ay <60 3x+dy = 60 —— + —= =1 A(29.9) 0 <60
X = 3 = — I =

y y 20 ' 15 B (0, 15) ST
. origin side
0+ 3(0) <30
3y <30 3y =30 - + 1 < 30.0) 0 < 30
¥ o+ < ¥ 4 = — -— = U E o
y Y 30 ' 10 D (0, 10) S
-, origin side
x 20 x =10 - - R.H.S. of Y-axis
y =0 y =0 - - above X-axis
b
20

B(0, 15)

” ) ) A(20,0)" C30.0)
0 5 10 15 ZN 25 30~
} x+3y=30

x+4y=060

Shaded portion represents the graphical solution.
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Solve the following system of inequalities graphically2x+y >4, x+y <3,2x -3y <6
SOLUTION

To find graphical solution, constructthe table as follows:

i . Double Intercept Points .
Inequation Equation Region
form %, y)

T A(2,0), 2(0)+034
2:{+y24 2x+}r:4 54_%:1 ( ) (0) >/

B(0,4) ~0>4
0+0<3
r Yy C (3.0,
x+y<3 x+y=3 §+E—1 D (0, 3) ~0<3
' ~. origin side
T Y
T _Y_, 200)- 3(0) < 6
3 2 C (3.0,
2Xx—3y £6 2Xx-3y =6 ~0<6

. T ¥y _4,E0-2
e, 2 + 5 " 1 EC ) =~ origin side

Shaded portion represents the graphical solution.
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Solve the following system of inequalities graphically x — 2y <3, 3x + 4y 212, x= 0,y 2
1

SOLUTION

To find graphical solution, constructthe table as follows:

. . Double Intercept Points .
Inequation Equation Region
form (x, y)
T 2y
E_?:1 A (3,0, 0-2(0) <3
-2y <3 -2y =3 —3 ~0=<3
' — - origin side
2 (5) J
3(0) + 4(0) /12
3x + 4y > 12 3x + 4y =12 A - &0 {JD;}J
+ 4y > + 4y = L
o o 43 D (0, 3) Lo
- non-origin side
x =0 x=0 — - R.H.S. of Y-axis
021
y =1 y =1 - - Above the line
y=1
Y
NP0, 3)
2 «\ .1’—-2}'=3
y=1+4 o >
Xr < A(.3’ 0) C(.4» 0) = x
(0] //3 4\
= 3x+4y=12
/‘,B(o,—%} S
2
Y'

Shaded portion represents the graphical solution.
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Solve the following system of inequalities graphically 4x + 3y <60,y =2 2x,x =3, X,y =0

SOLUTION

To find graphical solution, constructthe table as follows:

. . Double Intercept Points .
Inequation  Equation Region

form (x, y)
4(0) + 3(0) < 60

dx + 3y <60 4x+ 3y =60 i-I-.i=1 A (15, 0). -~ 0< 60
15 20 B (0, 20) S
- origin side
0= 2(0)
y = 2% Y = 2% - - 020
- origin side
0 >3
X > 3 x=3 — - ~. RH.S. of the line
=3
x =0 x =0 - - R.H.S. of Y-axis
y 20 y =0 - - Above X-axis

A(15,0)

Y ¢ \

Shaded portion represents the graphical solution.
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Solve the following system of inequalities graphically 3x + 2y < 150, x + 4y 2 80, x < 15,
y20,x20

SOLUTION

To find graphical solution, constructthe table as follows:

. . Points .
Inequation Equation Doule Intercept form . y) Region
X,y
+2(0) < 150
: oy A (50, 0), 3(0) + 2(0)
3x + 2y <150 3x + 2y = 150 =+ =1 - 0< 150
D 75 B (0, 75) o
-, origin side
0 + 4(0) >80
4y > 80 4y = 80 T Yo C600 0 /80
X +dy > X + dy = — + — = -0z
Y Y 80 20 D (0, 20) el
~. non-origin side
0<15
x <15 x =15 - - - LH.S. of the line
x=15
x =0 x =10 - - R.H.S. of Y-axis
y =0 y =0 - - Above X-axis

20, 0) (80, 0)

X'a
O T20 40 \60 3""*\...‘

R ] x+4y =80
rx=15
Vx=ld  apdey=150

Shaded portion represents the graphical solution.
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Solve the following system of inequalities graphically x+ 2y <10, x+y 21, x -y <0, x 2

0,y=0

SOLUTION

To find graphical solution, construct the table as follows:

Double Intercept Points

Inequation Equation

form (x, y)
r oy A (10, 0),
x+2y<10 x+2y=10 —+—=- =1
Y y 10 5 B (0, 5)
r Yy C(1,0),
+y > +y=1 — + = =1
Ty Ty 11 D (0, 1)
0 (0, 0),
x-y<0 x-y=0 -
E(1, 1)
X2 0 x =10 - -
y =0 y =0 - -
10
9
8
7

‘\i B(0, 5)
4

A(10, 0)
X

x+ty=1

Region

0+ 2(0) < 10
. 0=<10

- origin side
0+0 1
o021

.. non-origin side

0-0<0
~0=z0
.. origin side
R.H.S. of Y-axis

Above X-axis



Shaded portion represents the graphical solution.
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Solve the following system of inequalities graphically x+ 2y <10, x+y 21, x -y <0, x 2
0,y20

SOLUTION

To find graphical solution, constructthe table as follows:

Double Intercept Points

Inequation Equation Region
form (x, y)
0+ 2(0) < 10
2y <10 2y =10 - + LA A (10, 0) 0<10
x+2y <10 x + 2y = — +t - = =~ 0 <
/ Y 10 5 B (0, 5) e
- origin side
0+0 21
> 1 1 T4 Y € (.0) 0 >/1
X+yz= X+ y= —+ == o0
’ ’ 11 D (0, 1) c
" non-origin side
0-0<0
0 (0, 0),
Xx—y <0 x—y=0 - 00
E(1, 1) L
.. origin side
x =0 x =10 - - R.H.S. of Y-axis

y =0 y=0 — — Above X-axis
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B(0, 5) P
3
\
D(0, 1)1
. (0,0 X C(1,0) A(10,0)
X' = : > X
IN2. 3 4 56 7 8 9 10,

xFy=1

Shaded portion represents the graphical solution.



