-:\JL\JW

Ny Meq ualities

=ANONE

i
Linear Equation
An equation of the form ax + b = 0 where
"2 and ‘b’ are constants, @ # 0 and ‘x’ is a

variable, is called a linear equation in one
variable. In linear equation, the highest’
power of the variable is always 1.

Solution of
Linear Equation
on Number Line
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Solving a linear equation in one varia
=eans finding the value of th

makes the equation true. : %

equation, the goal i variable
»a one side of ion and determine
=s value.

Steps to Solve a Linear Equation in One
Variable _

simplify Both Sides (if necessary):

» Combine like terms on each side of the

equation.

«  Simplify expressions, including
distributing any multiplication over
parentheses.

Isolate the Variable Term:
» Move all terms containing the variable
to one,side of the eguation and all

side. You can do this b;g d
subtracting terms from I::-o

equation.

Solve for the Va@

= Once the variable term is isolated. solve

Solving a Linear Equation in One Varlable

constant terms (numbers) to the t}lhﬁ_r\/
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iable by dividing or
mu]t;pljnng both sides of the equation
by the co-efficient of the variable (the
number in front of the variable).
Check Your Solution
» Substitute the solution back into the
original equation to ensure that both sides of
the equation are equal.
Example 1: Solve the following equations
and represent their solutions on real line.

T

(1) 3x—-5=7 09305001
(11) I—z-x_4=2 019305002
v, 2
Solution:
(i) Iv—5§5=17 Remember!
Ix-5+5=74+5

A ljn\::ar equation in
ﬁﬂlvm’mhlu . has
-]' I one solution.

e CUNAI %{@

Cheek: Suhstlrute xr =
original equation

4 back into the

34)-5=7
5=y




7=7

' N &é;kég;ﬁuﬁn of given
So, x =4 is a solution because it makes the Solution of g1
original equation true. Q A 6=

Representation of the sol @
line:
%NN &
—— — y ; - —
=3 MY T e e e

Fig. 5.1
x_-—_z_x_—_-i_= 2
o 2
2{.:'-—2)——5{I~4) _1
10
21‘—-4"51"4-20 = Remember! _
10 We | check  the
—3x+16 solution after solving
=2 linear equations' to
10 ensure the accuracy
—3x+16=2x10 of our work.
—3x+16=20
—3x+16-16=20-16
—3x=4

Check: Substitute x=— 5 back into the

original equation
o N
Sy =2
5 2
~4-6 —4-12
= IR =2
5 P
-10 -16
=} —— . —
15 6
— _E.;._E.:z
3 3
= -2+8 2
30 D
=5 f\[j
=N VJﬁ ﬂ 2=2

. line;

O =
ﬁ greater-than), < (less than), > (greater
O%@ than or equal to), < less than or equal to)

3 .
— | ;:;1 3
. :
Q @@ introduced by  the English
Q/F”Q@ mathematician Thomas Harriot in
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Representation of the solution on a number
-4 1

e

|
4 t i i +>
=2 =i Qo T Uil
Fig. 5.2

Remember!

Moving terms from one side of the
equation.to the other to solve for a variable
is called transposition. When we move a
term, we change its sign: if it is positive, it
becomes negative, and if it is negative, it
becomes positive,

Linear Inequalities |
: 41 y the following

4 3

Forexample,

(1) ax<b () ax+b2¢

(i)  ax+by>e (IV)ax+ by <¢

Example 2: Find solution of —i-x-l <0

and also represent it on a real line.
Solution:

09305003

"3—'1—_1{ 0 (1)

=
= —x<]
3

= 2x<3
— e ﬁ
CO

nequality signs < and >

the early 17" century,
For further information, you cas
use the following link:
https://en.wikipedia.org/wiki
as_Harriot :
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It means that all real numbers less than —

are in the solution of (i)

2 ﬁC

R A
us the interval (—=,~) 0 :
o 2

the solution of

nequality which is
shown in figure 5. d

@

samors

Fig.53 [3

We conclude that the solution set of an
inequality consists of all solutions of the
inequality.

Following are the inequalities and their solutions on a real line:

Inequality Solution Representation on real line
: -
51 (Lw)orl<x<m «—} } { t =
== —] 0 :Il 2
x<l (~o,l)or —m<x<l | e —t } S
=2 =] 0 1 2
| | 1
=1 [lLw) or 1< ¥ <o —t——ttt—
=2 -1 0 e~
€
x<] (—o, l]or—m{xsl
3

Solution of a Linear Ine

T'wo Variables
Generally, a I ) i
variables x an an be one of the

tollowing forms:
ax+by < g; ax+by > ¢;
ax+by < ¢; ax+by=c¢
Where a, b, c are constants and a. b are not
ooth zero. We know that the graph of liner
zquation of the form ar+by = ¢ is a line
which divides the plane into two disjoint
regions as stated below:
1) The set of ordered pairs (x, y) such that
ax+by<c
1) The set of ordered pairs (x, y) such that
ax+by > ¢
The regions (i) and (ii) are called half planes
:nd the lie ax + by = ¢ is called t
noundary of each half plane.
“ote that a vertical line div 'ﬁ\,}m
mto left and nglle’ﬁgd € a non-
ertical line divi plane into upper
:nd lower half planes.

AN \\EUH o

hﬁ'ﬂnlﬁ"nn of a linear inequality in x and y is an
ordered pair or numbers which satisfies the
inequality.

For example, the ordered pair (1, 1) is a solution of
the inequality (x+2y < 6) because 142 (1) =3 <6
which is true.

There are infinitely many ordered pairs that
satisfy the inequality x+2y < 6, so its graph
will be a half plane. Note that the linear
equation ax-+by = c is called “associated or
corresponding equation™ of each the
above-mentioned inequalities. .

Procedure for Graphing a linear

inequality in two variables  no30s00s
(1) The corresponding equation of the
mequality is firs graphe by using

‘dashes’ lf e~in involves the

id line is drawn

{ O\m-g' ‘1 lity involves the symbols >
-..-v""

(ii) A test point (not on the graph of the
corresponding equation) is chosen which
determines on which side of the
boundary line the half lane lie.




Example 3: Graph the inequ&lity X+2y<6.

Solution: The associated equation of the
inequality 19305006
x+2y<6b (1)
8,  x+2y=6 (i)

The line (ii) intersects the X-axis and Y-axis
at (6, 0) and (0, 3) respectively. As no point

Do you know? _I
A lest point is a point selected o determs 7
whichsideofthebnundarylimrep O
Wfl.lﬂﬁﬂ regjun for an ineg ali Brihit ’u%w
take origion (0,0) as a test p
If the inequali { = 165t point,
the region containi ‘r nt is part of the
solution
If the inequs false, the opposite region is
the solution region ]

ik

Nofe %ﬁu above the dashed line
QUSty'the inequality x + 2y > 6 (i)

\ portion of the open half plane above the
line (ii) is shown by shading in figure 5.4(b)

of the line (ii) is a solution “x of the Nee: 1 e S4 )

inequality (i), so the graph of the line (i) is St :

shown by using dashes. We take O (0, 0) as The graphgf the fzﬁﬁ'ﬁg’;’.} |
g P s i), O 28 - 2rap Q e '

a test pumf because it ;-s not on the line ) “@})@ . alf-plane ‘below the line (i)

s

Substituting x=0, y=0 in the expression.x+ 2y

i =0 < 6. So, the point (0, 0)
inequality (i), Any other point
below the line (ii) satisfies the inequality (i),

us, th

the line (ii), that
(ii). A portion o

T

graph of the inequality (iv) is shown by
shading in fig. 5.4 (c).

ote: 2 All points on the line (i 1) and above
the line (ii) satisfy the inequality x + 2y>6
= (V). This means that the solution set of
the inequality (v) consists of all points above

the line (ii) is shown as shaded region in

the line (i) and all points on the lines (ii).

S ———————



The graph of the inequality (v) is partially

shown as shaded region in fig. 5.4 (d). % ®

Y" Fig.5.4 (d)

Note: 3 The graphs of x+2y < 6 and x+2y = 6
are closed half planes.
Example 4. Graph the following lin

nequalities in ly-plaﬂe “@
N2x=2-3 %

Solution:

(1) The inequality (i) in xy-plane is
-onsidered as 2x+0y=-3 and its solution
s21 consists of all point (x, y)

such that x, y € R and xa—%

The corresponding equation of the inequality
His2x=-3 (1)

whichisa vertical line (parallel to the y-axis)

=4 its graph is drawn in figure 5.5(a).

+¢ boundary line and the open

e right of the line (1).
Thus, the graph @Mlhe closed half‘-

siane to the right of the line (1).

The graph of the inequality 2x > -3 consi %;

Fig.55@ ¥
Solution:
(i) The associated equation of the
inequality y<2isy=2 (2)

which is a horizontal line (parallel to the
X~ axis) and its gmph is shuwn in figuu 5.5 (b).

Solution of Two Linear Inequalities in
Two Variables

The graph of a system of linear inequalities
consists of the set of all ordered pairs (x, y)

the grnph of each inequality in the system
on the same coordinate axes and then take
intersection of all the graphs. The common
region so obtained is called the solution




—
region for the system of inequalities. = T@@;}W@J‘
Example 5: Find the solution r»zgim;j;J by E\g’«g};\ﬁ\{l =7 so the pniqt is(1,0)
drawing the graph the system of inem@L ggercept, put x =0 in (iv), we get

200)+y=2 '
x-2y<6 fii\\m = y=2,so the point is (0, 2)
2x+y=2 {M ) )
Spluﬁnn:w&

We draw the graph of the line 2x + y=2
Jjoining the points (1, 0) and (0, 2). The

x-2y<6 (1) point (0,0) does not satisfy the inequality
e+ p>2 ..(ii) 2xty>2 because 2(0) + 0 =0 » 2. Thus. the
: . oy aph of in lity 2x + ¥ > 2 is the
Fae assccimmed oqicion o (i) f!rn;)ed (;m]tf[f;laneeq::zlt tgn the ::;-;ig—in?sidetgf :
R = i5) the line 2x + y = 2 and partially shown by
For x-intercept, put y = 0 in (iii), we get '~ shading in figure 5.6 (b).
x=2(0)=6
x-0=6
= x = 6, so the point is (6, 0)
For y-intercept, put x = 0 in (iii), we get
0-2y=6
= 2y =6

Al

ol

=y =%=—3. so the mgﬁﬁ@@ @

Fig. 5.6 (b)
The solution region of the given system of
inequalities is the intersection of the graphs
indicated in figures 5.6 (a) and 5 .6(b) which
is shown as shaded region in figure 5.6 (c).

The graph of the line x - 2y = 6 is drawn by b
joining the point (6, 0) and (0, -3). The point N |

W

(0, 0) satisfies the inequality x — 2y < 6 ot f SR Yook
because 0 - 2(0) =0 < 6. Thus, the graph of K. o
Xx—2y<6 is the upper half-plane X TE S G1NS R
including the graph of the line x — 2y = 6. ’\(Q @0

O o

= 'S'

6
The closed half-plane is partially sh é

shading in figure 5.6 (a). 3

The associated equation uf%}%m
e t+y=2 A Fig. 5.6
For x-intercep =0in (iv) , we get o

2x+0"=2

F*




1 Solve and represen

on a real line.
} 12x4+30=
lation:
=30 =-§
s =—-6-30
r=-36

¥ 09305009

e )

C OWH'
Wg \ GGO
Wﬁgg&ﬁgnﬂ Wi

3
- 184+6=- 12
—-12=—12 (It is true)
Since, x=—54 makes the original equation
true 8o solution of equation is x = —54
Solution on number line

_14
e —
b e : -60 P -50 40 30 20 -10 0 10
== solution of given equation ) ;
=use it makes the original equation true. Point P on the number line represents —54.
-k : Substitute x =-3 in equation (i) x 3% 1 :
-3)+30=26 (ili) ———= a Q@@m 09305011
%30 =—6 . “
=5 (It 1s true) ' %3 »3x_ | M
- ===3 issolution set of % : Z A= _
iongn N“WG 2x—J3x 1 (L.CM)
P 4 TR iny
IS | [ 1 1 1 >
k 3 I I I | 1 —x I
=% S-S cfaEEn 2 TR
= I on the number line represents x = 3. I5 =_]_x4
12
-:—-~6=—12 09305010 S
i 3 v 3
on 1
b6-_1> ) Check: Substitute x = ?m equation (1)
(x} w l—_:.;_x = -I_ m
-6 2 4 0
DR
19 _,..\' T, | b
| ol \\@@ ik
‘Ltj K&@ = :l-}-l:l_
€ y .3\1 6 4 12
N
T Substitul%‘[ =54 in equation (i) _21;3 = %
—_— = e == ﬁ’ﬁ“ = — = — —




~apuse

1 |
—=—/(It is true). -
TR Dl 0 '\g 5 _
=t 0 T 4 & {1}
So, x = —is a solution 6£gIvVEn equidtion
3 3 4(2x-1)-3(3x) _ 5 c
Solution n{m@}ﬁ]ﬁ 1 % (L.C.M) |
NN S 81:—4-9::: E
3 12 6
et
=S M B 2 T S —x—4=Zx 12

= el 60

Point P represents x = T on the number - ==
' 6
(iv) 2=7 (2x+4) + 12x 09305012
Solution
2=7(2xH) + 12x (i)
2= 14x+28+12x
2=26x+28
2-28=26x d
~ 26 = 26x \j&
—26 Q

—_— = x

_1 =
5 58+63 5
Check: Suhsmutex~-l in equation (i) — ; £ - (L.C.M)
2=T7[2(-1)+4] + 12 (-1)

SR
2="T[-2+4] -12 E= = (It is true)
_ 2=712] -12 So, x =—14 is a solution of given equation.

2=14-12 Solution on number line
2 =2 (It s true)
So, x =-1 is a solution of given equation. P — [f:_;; —.‘ ; ; !
Solution on number line =20 -15-10 -5

Sy r W@@mrmnm
=2Z'n =1 MQ& f\?
Point P on the number lin (v )"ﬁzg“; ‘
solution. Wﬁ Solution:
2.1.' 1 ~5x 10

L--"""_

(v v) —_——= 09305013 i L :
4 6 T
e ———— ———= { m" e —




= %I=9-2.¥ Js [H)—??@OC Dm 019305016
_-_lhrq._li:g : G%mm% ﬁ g !
el | i

-9 +16>x
UO% 7>x

—x+4x -9 ‘ \,f\- =i

: The solution of given inequality is (—=,7) or
3x=9x2 TR <T
=18 Solution on number line
= 13 x<7 «—0

. ) S T B

x=6 42 0 2 4 678
Check: Substitute x = 6 in equation (i) An empty circle on 7, means 7 is excluded
-5(6) 10 form the solution.
——==9- —(6) (iii)3+2x 23 09305017

e 9 Solution:
_l_m=g_g{5} 3+2x23

0 - 2x >3-
-3=9-]2 @ W@
~ 3 =-3 (It is true) o @g

Solution on number line: %@
:

Thus the solution of given inequality is
=2 B2 4 6 & [0,0) or 0 < x <co.

Point P represent the solution x = 6 on the Solution on number line
number line. ' x=0
1
|

Q2 Solve each inequality and St L 0T T
represent the solution on a real line. x _3' = _‘1 t‘] ; 3 }‘ ‘1

(i) x-6<-2 i Filled circle on 0, means 0 in included is the
Solution: solution.

x—-6=-2 (iv) 6(x+10)< 0 o
r < =246 Solution:

x<4, 6(x+10) 5 0

The solution of inequality is (~o0, 4]
Solution on number line r+10< 2 @(}@@@

et 5 (w@J

The solution of inequality is (—o0,—10] or —=
= <x<-10

4 SaeiRey - ey Qe
Filled circle GNMS 4 is included in the Solution on number line

wolution

—— —:@—'=—‘_



x=<.10

1 1

e
=70 <15 ~10' -5 \
Filled circle on =10 m@
- in the solution.
v — -—
W) =x 4

——

ded

included in the solution.

(vi) 1 1 1

—X——< ]+~
- 2
Solunon.

-v.r——-—*i ]+-—t'

Mult:pl}nng b

ST T =

@T@@H}—f}’j@qq%x}

|
— -—4:{-{4 —1) + 4x
X4I i (2 J

X-2< —4+2¢
019305019
3 12 244 <2y —
inlutl;n. : Jes
Y T e
37 41 =
PRl e The solution of inequality is [2,20) or 2<x<e0-
g 4 rlz Solution on number line
O_
EI = TE_ [L,C+M} x> 2 =¥
2l o ————t
3 12 -2 3 4 5
3.2 @
St ( —
% RTE the 2 shows that 2 is
gl KEC(:B 1hc solution.
3 s @ Q.3 Shade the solution region for the
s E m following linear inequalities in Xy-plane:
(i)2x+y<6 09305021
- The solution “mequality is (—x, —,\ Or —oo Solution;
2 +p<6
== '5 - 1. Associated Eq. of inequality is
Solution on number Jine ety=6 (1i)
-— ii. Getting two points of line:
"_i é i {; g Fory intercept, put x = 0 in equation (ii)
T_ | 00)+y=6= [y= 6| 50, (0,6)
: ’ (i
_ . 2 2y For x intercept, put ¥ =0 in equation (i
An empty circle on 3 shows that 5 15 not 2%+ 0=6

W Joining the points (0, 6) and
0) on coordinate axes draw a solid
straight line,

iv. Since the line does not pass through the
origin 0(0, 0), so we can take it as test

point,




E@W@é%%:ﬁ?;}; e

A '¥’

% Fig. lili’.i W
s & d Fig.3(ii)
Put x =), y = 0 in inequality (i)

2(0) + 0 < 6 = 0< 6 (which is true) Putx=0,y= ﬂiﬂinﬂquaﬁty i
since the point (0,0) satisfy the inequality. 3(“) i ?fﬂ] e)

A bl i (9e the graph a? I1I:*'.'-1 soiutmnﬂg’
15 ciuscﬂ lower half plane on the ori K I e Eg:;P % i
T line of equation (ii). @ uality y is the region on the
|

a portion of: closed % e nppq?lte side of ongin including the line of
shown by the odfion in he figure- °q. b
" g A portion of required closed half plane is

3(1). e &
shown by shaded region in the figure 3(ii).
{ii) 3x+ T}’ =21 9305022 {i.i.i} 3x _Yz}. >6 £ “!lﬁﬂiﬁ

- Solution:
Py L T 3x-2y26 (i)
' ‘;‘*T‘;‘:‘tﬂgf‘iﬂmm nt;:ﬁequahty = i. Associated equation of inequality
X e
Ir-2y=6 1l
Gettmg two points of line: 5 Gﬂtliig WWIED;:
Put x = 0 in equation (11), Puit =0, B equation (ii)
H0)+Ty=2]1 = Ty=21 = |y=13| so, (0,3) 3(0)—2y=6=> -2y =6 = y=-3 50 (0,-3)
Puty =0 in equation(ii), ~ Puty=0in eguation (ii)

_ ' 3x-20)=6=3x=6=>x=2,50(2,0)
3r+7(0)=21" iii. Plotting and_mmmg the peints (0, 3) and
= 3x=121 : w a solid

21 o) ‘=“ fe.
¥Sos “@ igih (0, 0), does not lic on the
x=7 fim in!: of cc[uanun (1), so we take it as test
.. Plotting and j _mm e ' 3) and PORE i2n B
(7, 0) on cofithle xes draw a solid | PULx=0,y = Oin inequality ()
straight line. 30+ 2(0) =6 = 0= 6 (not true)
—— —— "m \




v

¥ Fig. 3(iii)
Since the point (0,0) not satisfy  the
inequality(i), therefore the graph of solution
of in equality 3x — 2y > 6 is the closed lower
half plane on opposite to origin side the line
of equation (ii) including the line of eq. (1)

shown as shaded region ir@%
(iv) Sx-4y < 20 “
Solution:

WN] O
Sx—dy < 20 (i) |

1. Associated equation of inequality is
Sx—4y =20 (i1)

ii. Getting two points of line:
Put x = 0, in (ii)

5(0) =5y = 20 =
-4y =20 =

y=-5| = (0, -5)

Put y = 0 in equation (ii)
5x—4(0) =20

= 5x=20=> 50 (4, 0)

tii. Plotting and joining the points (0, )
and (4, 0) on coordinate axes draw
solid straight line.

ﬁ’@
: ERrTlgre Q;\Q
Since, the origin i.e. (0, s
on the line, so w point.

Putx =0, y=4; ity (i)
5(0) - 4(0) < 20 = 0 < 20 (True)

1v,

inequality(i @@ﬁ%a
] =Sy — 4y < 20 is the closed
A portion of the closed lower palf p % §) [Eplane on the of origin side of the
09

i.  Taking o_n@irﬂ,t%m
2 df{%t 5
o
(&n > 1> 0 (True)

e

Fig. 3(iv)
satisfy

Since the point the

ph of solution

ne of equation (ii).
Including the line of eq. (ii)
A portion of the closed lower half plane is
shown as shaded region in the figure 3 (iv). |

V)2x+1>0 09305025

Solution: . '

2x+1>0

2c+1>0 (1)

i. The corresponding (associated) equation o
the inequality (i) is 2x+1 =0 (ii)

S I=—]=x== li.e;A(-l,UJ
2 2

Which is a vertical line (Parallel to y-axis). The
graph of equation (ii) is drawn in the figure 3
(v).

i @y a test point.
e inequality, (i)

us the graph of inequality (i) is the closed
right half-plane on the origin-side of the eq.(ii).
A portion of the closed half-plane on right side
of the line (ii) is shown as shaded region in the
figure 3(v).




anges

Yeoll

— m ﬁe solid line of equation (ii)
] which is a horizontal line (parallel to
; = it x—axis) as shown in figure.
| PR iv. Since, origin (0, 0) does not lie on the
1 HISSS L ] | . ljnegu, We‘;ake itasa;tesf{gnint.
e P e Jew) St et Put x =0, y = 0 in inequality (i),
xe ‘*!‘m'g—’l ! — 3(0)~4 < 0 = —4 < 0.(true).
Wi = for =t o oy Bl B ] Since, point (0, 0) satisfy the inequality so
-' I A S R 5 s R its solution graph is on origin-side of
T Sl 5w i paa e, line of equation (ii).
—— R i'— _’ Tl So the graph of solution of in equality
B 5 oo e ot B i 115 e e 3y- 4 < 0 is the closed lower half-plane
| ! ey which is shown as shaded region in the
v Fig. 3(v) figure 3(vi).
(vi)3y-4<0 09305026
Solution:
3y-4<0
3y—-4<0. " "4y
.. The associated equation ﬁﬁ%ﬁ
y-4=0_ (i
. By solving equat
3y—4= {}
Jy=4
Q.4 Indicate the solution region of the following linear inequalities by shading:
(i) 2x-3y<6 19305027 3 Al
2x+3y<12 = _f‘: |
Solution: e 4=
x-3y<6 (i) s S '
2et3y<12 (i) a
For lx—3y<6 i i

(2) The corresponding equation of the inequality (i) is = i

-3y =6+ {iii)

For x—intercept, put y = 0 in eq. (iii), we have

X-30)=6=>22x=6=>x=
For y-intercept, put x = 0 in eq.
0) 3y =6 =>-3y=6=
B(0, -2).

3. So x-mtcr

i{” 3 C;W“ %

The graph uf drawn by joining the
soints A(3, {}} }m the figure 4(i)(a)
(b) Taking origin i.e., 0(0, 0) as a test point. Clearly v,
¥ sl
Fig. 4(i)a)
| e— - — _ e Jmm = — S — -

S =—=]



origin satisfies the inequality (i) because 2(0) — 3(0) <
=> 0 <6 (True)
Thus the graph of inequality (i}
the origin-side of the equity

lower half-plane ab ne. (1] s shown as shaded region in | '
the figure 4(i S nines
For2x+3y< S35

() The corresponding equation of the inequality
(i)'is 2x + 3y =12...(iv)

For x-intercept, put y = 0 in eq.(iv), we have
2X+3(0)=12=2x=12=x=6

So x-intercept is C(6, 0).

For y-intercept, put x = 0 in eq.(iv), we have
20)+3y=12=3y=12=y=4

So y-intercept is D(0, 4). _
The graph of equation (iv) is drawn by joining the points C(6, 0) and D(0, 4) in the figure
4(1)(b).
Thus the graph of inequality (ii) is the closed lower half-plane o
(iv). A portion of the closed lower half-plang belg g
(iv) is shown as shaded region in c 1
Now the solution region of th

4 jfhe e 4(i)(a) and
hown as shaded region in the figure 4(i)(c).

(0 xoyeJ, syhas ossasizs e S LI

Solution: LA AN R R

X+y=5...() A gL
—y+x< 1. (i)

The corresponding equation of the inequality (i) is

x+y=5... (iii)

Equation (iii) can be written as §+-§ = 1. Thus the line :

(i) is shown as shaded region in the figure 4(ii)(a). © 4

%@1 of inequs]jt}_' (1) is shown as shaded region in the figure

C(, 0) and D0, -1) ‘ i%
4(1i)(b). Q
Now: the solution'fegion of the given systems of inequalities (i) and (ii) is the intersection of the graphs

indicated in the figures 4(ii)(a) and 4(ii)(b) and is shown as shaded region in the figure 4(ii)(c).

o : X
Equation (iv) can be written as —




€

—_
HEEEE

lL W : ! -
s s - 5 | k : i

Fl:g‘. 4(i1)(a) Y Fig. d{ii.](b) i;-l Fig. 4(ii)(c) ¥

(i) 3x+Tyz=21 09305029
X=y532

Solution:

Ity a2 i)
x—y<2....[(i)

The i:DrmSpundmg equatmn of the inequality (i) is 3x + 7y =21 (iii

Equauun(m]canhewnttenas ?+-§ -l  faerli A 5 --.'
and B(0, 3) respectively. - dnequality—(i) 1s shown as shadadwgmn in the ﬁgurc
4{m}(a) ‘“‘ {“t

0! -. inequality (i) isx —y = Z{nr) .

C(2, 0) and D(0O, 72) mspgchvnly The sketch of mequahty (ii) is shown as shaded region in the
figure 4(iii)(b).

Now the solution region of the given systems of inequalities (i) and (ii) is the intersection of the
graphs indicated in meﬁglmﬁm){a}aud#(m)(b) and is shown as shaded region in the figure

4(ii)(c).
Y Y
we , na, Srw
T : ?ﬁ"‘i- Sharmsd
|3 ul % e I l‘ ‘
A T Ry O Hezme e
HE e ' i
HEEE NAY 21 1 7 R S O R
"W@W\ﬁi’w ol dx’ i %% ¢ 0 0 0 0 e
} Fig. 4(iii)(c)




B

(iv) 4x-3y<12

3 % @ﬁ@ﬂg
Z2— \
4 il
Solution:
4x-3y<12

-3 o
The corresponding equation of the inequality (i) iL;. 4x — 3y =12 (iii)
Equation (iii) can be written as §-+ &= 1. Thus the line (iii) intersects the x-axis and y-axis at

A(3, 0) and B(0, - 4) respectively.

The sketch of inequality (i) is shown as shaded region in the figure 4(iv)(a).

The sketch of inequality (i1) is shown as shaded regjon in the figure 4(iv)(b).The boundary line is
drawn at (?OJ '

Now the solution region of the given systems of inequalities is the intersection of the graphs
indicated in the figure 4(iv)(a) and 4(iv)(b) and is shown as shaded region in Wg&m 4(iv)(c).

y X y
| L
-'—_- b o (=T
#1
r.ﬁ I / 2
: Y1 IS X ki . J >
HNEY - AG)
o T |
i |' =) e = |
gERSSssRRlLy -
£ 51 _-?_T B J i r? b b ¥ r ;
Y Fig. 4(iv)(a) ¥
Y Fig. 4(iv)(b) A
Y  Fig. 4(iv)(c)
(v)&x+‘?y2ﬁ"mnmn
y<4
Solutien: o "
S5 i - .8 U (i) ' O@@@ .
y<4 (ii) - Q}&Q | ]
The corresponding equati @ ’n (1) is 3x + Tytzl-mdcanbemittenas-‘;w%:i !
; 5 : .
The line (iii) i € x-axis and y-axis at A(7, 0) and B(0, 3) respectively.

The sketch of inequality (i) is shown as shaded region in the figure 4(v)(a).The sketch of




. ©m' o
mequality (ii) is shown as shaded undary line is drawn at

c(0,4).
Now the solution region of theg

indicated in the figure 4(v)(a) Ghd 4,

0§ 0f Jnequalities is the intersection of the graphs
is shown as shaded region in the figure 4(V)(c).

= NINN y

= R L
h-l. v - - 3 H &
E ._':':1 : _1 I@ ; 1-_ _‘\_:;. '
1 | el
¥ | i =4 & T |
l'(r: E A :-—3 ~ "L 8 'JI.‘L
e R

--------------------------------------------------------------------------------------------

Vi) Sx+Ty<3S§......>0)
X=29S 2 (i1)
The associated equation of inequali

y-axis at point C(2,0) and D(0,1)

t'point A(7.0) and B(0.5) :
m=spectively. The sketch of inequality (i) is sctively. The sketch of i lity (ii) i
sown as shaded region in the Fig 4(vi) (a). oot il bl

shown as shaded region in the fig.4(vi) (b).
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Fig: 4(vi)(b)




Now the solution region of the given system

of inequalities (1) and (ii) is the mt{ﬂ&\w@(ﬂ
of the graphs indicat m

J % _
and F ig.#{wm;i; shown as shaded

region in the Fig.4(vi) (c)
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Fig.4(vi) (c)
Feasible Solution

The variables used in the system of linear
inequalities relating to the problems of
everyday life are non-negative and are

called non-negative constraints. These

non-negative constraints play an important
role for taking decision. So, these variab
are called decision va

which is

ot s WW@ rst quadrant is
referred to as a feasible region for the set of

anoE>
af the feasible

easible solution of the

given co%

ystcm of linear inequalities (or for the set

of a given constraints).
Example 6: Shade the feasible region and

find the corner points for the following

system of inequalities (or subject to the

following constraints). 09305033
x—y<3

xt2y<6, x=20, =0
Snlutmn

ﬁ?‘?‘j@ﬁﬁ@@he inequalities

x-y=3 (l) and x+ 2y <6
(i) are x—y=3 (iii) and x + 2y =6 (iv)
As the point (3, 0) and (0,-3) are on the line
(ii1), so the graph of x — y = 3 is drawn by

joining the points (3, 0) and (0,-3) by solid
line.

Similarly, line (iv) is graphed by joining the
points (6, 0) and (0, 3) by solid line. For x = 0

and y = 0, we have;

0-0=0<3and0+2(0)=

0<6

partially displayed as shaded region in fig.

5.7(a).




Fig. 5.7 (@) 1

The graph of y > 0, will be the closed upper

half plane.

The intersection of graph shown in figure
27(a) and closed upper half planc is
nartially displayed as shaded region in figure
5.7(b).

The graph of x > 0 will be closed right half

nlane.

< 7(a) and closed rlght
= fig. 5.7(e). WM

Fig. 5.7 (¢) Y

Finally, the graph of the given system of
linear inequalities is dmplaycd in figure 5.7
(d) which is the feasible reg for the given

The points

system of li
@ (0, 3) are comer
ible region.

The intersection of the grap %@‘(@ s
E Ei EE 53 § '~ minimized is called an objective function.

Note that there are infinitely many feasible
solutions in the feasible region. The feasible
solution which maximizes or minimizes the




objective function is called the optimal
solution,

Procedure for determinin optimal
Solution: O\ A\

(1) Graph the * solutj
inequality coW}Dﬂ
region, i‘@t

(ii) Find the corner pomnts of the feasible
region. ]
(iii)Evaluate the objective function at each
corner point to find the optimal solution,
Example 7: Find the maximum and
minimum values of the function defined as:
f&y)=2x+ 3y
subject to the constraints:
X—y<2
x+y<4
x20,y20
Solution:
X&) - -(T)

near
ne feasible

09305035

The associated equation of (1) #
x-intercept and y-intercept

(2,0) and (0,-2) respecti aph of
the line N, wn by joining
the points (2, d

(0.-2),

O%’X

B(a).

The associated equation of (ii)isx+y=4

—m
@;@@@ﬁe closed half-

tially shown by shading in figure

X-intercept and y-intercept of x + Yy =4 are i
(4, 0) and (0,4), The graph of the linex+y=4
is drawn py Joining the points (4,0) and
(0.4). The point (0,0) satisfies the inequality

X + y < 4. The closed lower half-plane is
partially shown by shading in figure 5.8(b).

-~ A
+r +
=4 - 3

(@b

= shading in figures 5.8(¢) and 5.8(d)
respectively,

of Eﬂand*yiﬂisshnw&b}r

The feasible region of the given system of




nequalities is the intersection of the graphs
ndicated in figures 5.8(a), 5.8(b), 5.8(c)
* %(d) and is shown as shaded regi

= figrure 5.8(e). W o
Comer points of“'the feasible region are

10),(2, 0), (3, 1) and (0, 4).

“ow, we find values of f (x,y)=2x+3yat the
comer points.

£(0.0)=2(0)+3(0)=0

Fig.5.8(¢) s

f20)=2(2)+3(0)=4

Thus, the minimum value of [ is 0 at the
corner point (0,0) and maximum value of f

F(0.4)=2(0)+3(4) =12 | at corner point 5 @@@
_. o AanraN[ERZ

f3,1)=2(3)+3(1)=9

Maximize\f (x, y) = 2x + Sy; subject to the constraints 09305036

y-x<§; x—-y<4 x=0y=0

- xS B el (1)
—y i R s (1)
£20,y20 (iii)
- <ketch of inequality (i) is shown as shaded region in the figure 1(a) by joining the points
-%.0) and B(0,4) which are x and y intercepts respectively. 1
8.0) and B(0,4) xandy epts respectively 2©) EL@}

; \E
sketch of inequality (ii) is shown as shadeqjcgi i | ining the points
<0) and D(0, —4) which i ely.

sketch of inequa[itiea ,Q}ET] %;mis shown as shaded region in the figure 1(c)
]

w the solutio e given systems of inequalities is the intersection of the graphs
Scated in the figure 1(a), 1(b), 1(c) and is shown as shaded region OCEB in the figure 1(d).

—(@




So the comner points are O, C, Eand B.

For the corner point E, solving the lines 2y - x = 8 and x - y = 4 simultaneously, we have the

intersection point E( 16, 12). It can also be taken from the graph directly.
Thus cormer points are 0(0, 0), C(4, 0), E(16,12) and B(0, 4).
Now find the value of /(x, y) at the comer points, we have

Corner points

Iix, M= 2x + "‘1

£(0,0) = 2{9}+5{ﬂl«&f’ =@

2016)4 5¢12) =92

0(0, 0)

IC(4, 0) ﬂ'
[E(16,12) . 4f
B0, 4) .\ m

Xi(hb 41:#-(0‘) +5(4)=20

y) is 92 at the corner point E(16,12).

We ahrserve that the W@m of f(x,
Q2 M )'=x + 3y subject to the constraints

2x +5y<30 ; Sx+4y<20 ; x=0;y>0




?;:L“::niraims are | "@@m
i tys20. () OW@@@@@W@

xz20,y2 o
The sketch of i (1) is shown as shaded region in the figure 2(a) by joining the points
A(15,0) and B(0,6) which are x and y intercepts respectively
The sketch of in equalities (ii) is shown as shaded region in the figure 2(b) by joining the points
~(4,0) and D(0, 5) which are x and y intercepts respectively
The sketch of inequality (iii) is shown as shaded region in the figure (c)
“ow the solution region of the given systems of inequalities is the intersection of the graphs
dicated in the figure 2(a), 2(b), 2(c) and is shown as shaded region OCD in the figure 2(d).




Now find the value of j{xd

f(x.y)=x + 3y

0(0, 0)

I

fl0,0)=0+3(0)=0

C(4, 0)

f(4,0)=4+3(0)=4

D(0, 5)

£(0,5)=0+3(5)=15

We observe that the maximum value of f(x,y) is 15 at the corner point D(0, 5).

Q.3 Maximizé z = 2x + 3y ; subject to the
constraints:
Lty < 4....(0)
dx—y <d...(ii)
x2 0, y 20...(ii)
Solution:

Ixty < 4, «eo(i)
dx-y<do.(ii)

2o g
The associated equation of inequality (i) is

~ 2x+ y=4and it can be written in the form

%+{-= 1.This line intersects the x-axis and

y-axis at point A(2,0) and B{0,4)
respectively. The sketch of inequality (i) is
shown as shaded region in the Fig.3(a).

09305038
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Fig. 3(b)
Now associated equation of in equality (i
4x—yv=4and it can be written in the fi
Ay

——

T+ 1 .This line intersects the x-axis

intersection ll‘egiun of graphs of x> 0and
¥ 2 0 which is the first quadrant shown as
Sh&dﬂd ]‘E'g'inn in Figﬂ(c}.




Now the solution region of the given system
of inequalities is the intersection of the

.-..aphs indicated in the F1g.3(a] S(b}

s it in equation (iv)

1] ——

wl

(2.0)

(E..-H
=N

<8 QIS

which is sho on in the y

._.g 3(':” Flg J{d]
We observe that solution region is bounded Now, we find the value of f(x, y) = 2v+3y at
~=sion and its corer points are B(0.4). SESRETPIIE

+11,0),0(00)and E %%). Eit;tir flxy)=2x+3y

The point of intersection of correspondin '

0 : A B(04),  |f0A20)3(4)=0+12=12

“mes of inequalities (i) and (ii) which can be

“~eained by solving the corresponding lines ACLO) F(1,00=2(1)+3(0)=2+0=2
wmultaneously. :

25+ Y= s (iv) 0(0,0) f@ GF% o)
£ y=4 o (v) N E@

“iding (iv) and (v) we get “@ﬁiﬁ@ \!z_é) 3 3 )'=2{ }+3( )

Srs y+dx— _v 4+4 % 1373 8 , 8412 20_

We observe that the value of function is

maximum 12 at comer point B(0.4),

j Selht



e

Q4  Minimize z = 2x + y: subject to the constraints: Wia @@m 09305039
: \B oo |

x+y23,Tx+5y<35 x20,y> f
Solution: K%(é\@ g
The constraints are ) A
x+y23 (i) %%ﬁ@
Tx+ Sy < 35 (i} o
xz20,y2 1 - r
The sketch of inequality (i) is shown as shaded region in the figure 4(a) by Joining the points
A(3,0) and B(0,3) which are x and y intercepts respectively
The sketch of inequality (ii) is shown as shaded region in the figure 4(b) by joining the points
C(5.0) and D(0, 7) which are x and y intercepts respectively
The sketch of inequalities in (iii) is shown as shaded region in the figure 4(c)
Now the solution region of the given systems of inequalities is the intersection of the graphs
indicated in the figure 4(a), 4(b), 4(c) and is shown as shaded region ACDB in the figure 4(d),




— —

Corner Poinis

) £(3.0)=2(3)+0=6
(5, 0) £(5.00=2(5 +0=10
D(0. 7) £(0,7)=2(0)+7=17
B(0, 3) £(0,3)=2(0)+3=3

We observe that the minimum value of f{x, y) is 3 at the corner point B(0,3).
Q.5 Maximize the function defined as; f{x, y) = 2x + 3y subject to the constraints:

2x +y<8 ; x+ 2y <14 ;x20 ; v=20 09305040
Solution: ,
The constraints are
2x+y<8§ (1)

c+2y< 14 (ii) a GO@Q

r=0,y=0 (ii1) K: 'i : \
e figure 5(a) by joining the points

The sketch of inequality (i) is
epts respectively

4(4,0) and B(0,8) which

The sketch of iMﬂ, own as shaded region in the figure 5(b) by joining the points
C(14.0) and D(0,7) which are x and y intercepts respectively

The sketch of in equalities in (iii) is shown as shaded region in the figure 5(c)

“ow the solution region of the given systems of inequalities is the intersection of the graphs

ndicated in the figure 5(a), 5(b), 5(c) and is shown as shaded region OAED in the figurc 5(d).
y y
R 4




Fig. 5(¢)

So the comner points are O, A, E and D. '
For the corner point E, solving the lines 2x + v = 8 and x + 2y = 14 simultaneously, we have the

MY

53
intersection poim E | =, —

Thus cormer points are 00, ltb

Now find the val ornet points, we have
Corner points . = _ [xy)=2x+3y
00, 0) - (0, 0)=2(0) +3(0) =0
Al4,0) fi4,0)=2(4)+3(0)=8
5 %0 e 3 e T |
F[i?] =4+6U=ﬂ=2!l
3 3 3
D0, 7) 0,7)=2(0)+3(T) =21

----------------------------------------------------------------------------------------

Q.6 Minimize z = 3x + y; subject to the l
constraints: 29305041 %éi o ; '
Ix+5y=215; The assamated equation of inequality (i) is
x+6y29; % @ 3x+5y=15and it can be written in the forn
} o L
s':ﬁt?;;-y ﬂ]ﬂ ﬂ %+ =31 1.This line intersects the x-axis
The constraints are y-axis at point A(5,0) and B(Q"'
Ix+S5y=215.....(1)




respecuveiy The sketch of inequality (i) is
shown as shadedregmn in the Fig.6(a).

.

C(9,0) and D(0. 34)
respectively. The sketch of inequality (ii) is
shown as shaded region in the Fig.6(b).

il |- 45 12

Fig 6ie)
Now the solution region of the given system
of inequalities is the intersection of the
graphs indicated in the Fig.6(a) .6(b) and
6(c)
which is shown as shaded region in the
Fig.6(d) _
We observe that solution region is
unbounded and it corner points are B(0,3)

C(9,0) and E[13 ]3} Pomt E is the pmnt

of intersection of cumspandmg lines of
hwthﬁex (i) and (ii) which can be
obtained by solving the corresponding
: equauanss;mu}mneuusly
3x+5y=15

33;41'3_1;—1;—51;—27 i ey
12

13y=12=y= 5]

Put it in Eq.(iv)




RO
12 1R = """’q\"@@@)’_m
x+6[—)=9=~x=9—-——=&x=—-—-—5 S ALy =3xty
13 13 %\QJ BOB) )/ | f0,3)=3(0)+3=0+3=3
1 gy ey - £0) gt [/C(5,0) L(9,0)=3(9)+H0=27+0=27
L= i NERNEEFER =) (A5 12
- - - ol - - —_—— =
5 5 2 PPN A 0
i 2 R o N IR EED (457,12 135 12
]"'!""_ =, ——— — = p——— ey =t il sy
PR 5T SLoR 3(13}*13 313
S aENET <34y
el & Bl = o A =—-—-—--=i]_3
B(O el o 13
(0, % I
— e We observe that the value of function is
. — = (T—S T0\8 o "};— : minimum 3 at corner point B(0,3) while the
XL value of function is maximum 27 at corner
NG point C(9,0)
-5 '\\H '@@j
e 4 AU

We find the value of (xfﬂ%@@
A

at corner W

Q.1  Choose the correct option.
i. Inthe following, linear equation is:
_ 09305042
(a) 5x>7 (b)dx-2<1
(c)2x+1=1 (d)d=1+3
il. Solution of 5x— 10 = 10 is: 19305043
(2) 0 (b) 50
(c) 4 (d) 4
i, If 7x + 4 < 6x + 6, then x belongs to the
interval: 09305044
(a) (2, ) (b) [2,) -
(©) (0, 2) (MMIQEé
iv. A vertical line divides Q
() left half plane m 12
o)
(b) right e
(c) full plane

Review Exercise 5

L

v. The linear equation formed out of the
linear inequality is called: 09305046
(a) Linear equation

(b) Associated equation

(c) Quadratic equal

(d) None of these
Ix+4<0is:

(a) Equation

(c) Not in

vi.

(b) Inequality
uali tity
%@ led:

(b) Vertex
(c) Curve (d) Region
viil. (0,0) is solution of inequality:
(a)d4x+5y>8 (b)3x+y=>6
(c)-2x+3y<b (dx+y>4

3

(d) two half plane




ix. The solution region restricted to the first
quadrant is called: 09305050
(a) Objective region
(b) Feasible region
(c) Solution regmn

(d) Constra
X, A ﬁmctmnw

k\\m \WQX

19305051

e[

—(¢) Feasible functioned)

(d) None of these
maximized or
Answers Key
=t el e ] i v | d|v|b
vi | b [vii| b |vii 5 M s = I

Linear inequality
I. A statement involving any of the
symbols <, > or < or 2 is called: 9305052

(a) Equation (b) Identity
(c) Inequality (d) Linear equation
2. The degree of linear inequality is: 09305053
(a) | (b)2 O
(c) 3 4 R\J@E
3. Which of the fi N e-soluti
sof the EEM <197 ov305054
(a) x=2-8 (b) x=—4
22
(¢) Xz 5 (d) 16
4. x = is not a solution of the
inequality x {—% 09305055
(a) =15 (b)-2.5
(c) =3 (d) -2
5. x=0 is a solution of the inequality: 09305056
(a) x>0 (b) 3x <0
() x+2<0 (d) x-2<0
5. The solution of inequality x>
1509305057
(a) (L0) (b) (-==,1)

(€) [Le0) (d) (%5,

09305058
(a) (1,90) ‘N}lﬁ ) —msl
© o) “ (d) (=o.]

Multiple Choice Questions (Additional)

fJ
A
7. The solution of m:quairty\m\ \ g}\i \j\<§‘

8. The solution of inequality x<1 is:

: 09305059
{EJ {],EG) {b} ["1,'53)
(c) [Lee) (d) (—==,1]

9. The solution of inequality x> 1lis:

NG

aﬂ '(??%]}

(a) {lg

Craph of linecar ineguality

10. The graph of inequality x>0 is half

plane: 09305061
(a)lower (b) upper
() right (d) left
11. The graph of inequality y>0 is half
plane: 09305062
(a) lower (b) upper
(c) right (d) left
12. The graph of inequality x<0 is half
plane: 09305063
(a) lower (b) upper
(c) right (d) left
13. The graph of inequality y<0 is half
plane: 09305064
(a) lower (b)u
(c) nght _— ﬁfﬁj :
14. o] ine does pass
S’x gﬁggin? 09305065
(b) y=4x
{c}y=41+5 (d)y= -2

Solution region of lincar ineguality
15. The solution region of inequality x<1 is
half plane: 09305066

Iy -—
m




(a) Closed right  (b) Closed left (a) Closed h@@{@sed left
(c) open right  (d) open left G 9" (d) open left
16. The solution region of ingquality %&() @ solution region of inequality y< 3
half plane: Q is half plane: 09305070
(a)closed right &:ﬁ(y :
(c) open W H] %ﬁ%&n left (a) closed lower  (b) closed upper
17. The solution region of inequality x> 1 (c) open lower  (d) open upper
is half plane: 09305068 :
(a) Closed right  (b) Closed left 20. The solution region of inequality y= 3
(c) open right (d) open left is half plane: 09305071
18. The solution region of inequality x< 2 '
is half plane: ' 09305069 (a) closed lower  (b) closed upper
: (c¢) open lower  (d) open upper
Answer Key
llel2|al3|b|4]|a|5|d]|6|a|7(bl8[d]9|c|l0]c
11|bl12/d{13|all4|{b|15|d|16]|ec|[17]|a|18|b|19|a|{20]|Db

Q.2  Solve and represent their solutions

: 3.3 .
on real line. Tt 3
= ~AIE 1S m
BN
() x_+5.=1_x 09305078 @ 0 =
3 {) = is solution of given equation.
Solution: _ 2
i a . Solution on number line:
=1=X
o =
o Wm@ N T
X 1 1 1 1 | | 1
=3 1- S + >
i g | B ST 7 S
xt5=33x Point p on the number line represents ——.
x+3Ix=3-5 A
Som ot (i) 2x I+l=1_x—1 sl
2 3 2 3
IE_E Solution:
1 2x+1 lz]_;ﬂ
SRt S 3
Check: put x = :zlin equation (i) 2x+i+l=1_x_:}' (i)
2 3
1
_£+5:_1_, (_l] 2(2x+1)+3_ 3-(x-=1 N
3 2 1
I s ﬁ}%gif" 8
-_+“.} ; ; % CL 3
Pt O%@ 4x+5 = (=x+4)x2
3 2 0% 4x+5=-2x+8
50 e 6x=3
E oF 3 = ._3._ x:l
6 o 6 z




¥

Check: put x = % in equation (i)

I

]

(It is true)

=l R - W (R Y [

Sox= % 1s solution of give

W i
Selution on numt o >
1 .
=
Gt
o e il S L :
Point p on the numbser line represents .r=-2-

(fii)3x+7<16
Solution
Ix+7<16
x<16-7
Ir<9

9

I< —

3

.r<3|

The solution of given equality is (=, 3) or

- <x<3 Q
: 4
%
& L } | b [ Em

Solution on number Iiné
L T 1 N
-3 S MO

“ empty circle on'3 shows that 3 is not

09305074 -

19305075

() ch@@m
;\@ﬁﬂj X~ (10x+4)

ox— 152 26x -10x -4

x—152l6x—4
~15+4 > |6x - 5x
=11=11x
:l_l..:_‘*_l'

11
12 =
The given inequality is (—=, — I]ore<x<—|-
Solution on number line

. &

2 Fe TATE Uiy | s S
A filled circle on -1 shows that —1 is

included in the solution.

ine¢ %@@@ginn of the
‘é ‘Qualities:

—Hy<12:3x+2p>3
Solution:

3x—4y=<12.. )
Ix+2v>3....(ii)

The sketch of inequality (i) is shown as
shaded region in the figure 3(i) (a) by
Joining the points A(4,0) and B(0,-3)

The sketch of inequality (ii) is shown as
shaded region in the figure 3(i) (b) by
joining the points C(1.0) and D(0.3/2 )

Now the solution region of the given

9305076

systems of inequalities is the intersection of

the graphs indicated in t 3(1) (a),
: W‘MEM in the

‘}I

=icluded in the solution. :

Fig. 3(i=) ¥ Fig 3(i)(b)

§@\




y. Fig, 3tike)
(ii) x+y<4;x+ 2y<6
Solution:

ne3nsnTy

2x+y<4 ). x+2y<6 (i1)
The sketch of inequality (i) is shown as
shaded region in the figure 3(ii) (a) by
Joining the points A(2,0) and B(0.4).

The sketch of inequality (ii) is shown as
shaded region in the figure 3 (ii) (b) by
Joining the points C(6,0) and D(0,3).

Now the solution region of the
systems of inequalities 1s :j‘—. e
the graphs indicated in ¢

Q ﬁ%@@m@. value of g (x,)
5
kﬁﬁ Ex y

R

to constraints., 09305078
=4, x=0andy=>0.

Solution:

E(x. y)=x+4dy

The constraints

x+ty<d4 (D)

x>0 (i)

y=0= = — i) |

The associated equation of inequality(i) is 1

xtymd . fGy)

Draw the line of equation (iv) using x and

y—intercepts A(4,0) and B(0,4). The sketcl}

of graph of inequality (i) is shown as shaded

region in figure. 44

— g -_+ — "

B(0.4), | A
M

w;@

e e | §




Fig.4(c)

The sketch of mequalmes (ii) and (iii) is
shown as shaded region in figure 4b. Now,
the solution region of given systems of
inequalities is the intersection of the graphs
indicated in figure 4a and 4b, which is
shown as shaded region in figure 4c. We
observe that the corner points of solution
region are ((0,0), A(4.0), B(0.4).

+y=
ey

= 13 |IRE 4, {
Wy = B !
. J - R i T =
_ =i =
] = O T Al HHLY
T 2 ] B3 0E
Sl X = 5
= i i K =
—— = i
y =) L J 4151 =l
BO.1) ER RN
LR 3 T
it 3 = ok s -
-'— e - - - -+ —
=1 [ ] [ s | TP T ]
ek = e e S I s S L
2 S — £ I e B l
BN B R G 8 R S
i i R e =)
o S w wit ) i
th S(a}

The associated et
S 1t

o o e S gﬁw Thitline intersects the x-axis and
Corner points | . %gf;‘ y-axis ' at point C(.'Z,O). and _ D(f}:,i._’]_
o0 : W\Mﬁ‘tﬁ 0+4(0) =0 respectively. The skf::cl{ of mec_;uahty (i) is
shown as shaded region in the Fig.5(b).

A(4.0) f(4,0)=4+4(0)=4

8(0.4) fl04) =0+4(4)=16

Thus the given function is maximum at the \

corner point (0, 4). T il

2.5 Find the minimum value of | I
F(%)) = 3x + 5y subject to constraints. R AR B

x+3p23, x+y22,x20, y20. 09308079 BriaE

Solution: /I el [ T

x+ 33,0, 3) TEERLLE

CHY22 (i) 0 =T

c2 0, ¥ =0.....(iii) - I DY

The associated equation of inequality (i) is ~ {{~1\(

c+3y=3and it canh-_ewritt%‘ the %\fgg@ i

U E

X L= IW t%
31 o
v-axis at  po 3,0) and B(0,1)

~zspectively. The sketch of inequality (i) is
<nown as shaded region in the Fig.5(a).

The graph of the inequalities in (iii) is the
intersection region of graphs of x=0and

= )



¥ 20 which is the first quadrant shown as

shaded region in Fig.6(c).
&
- A
i Uied VY 1
0T
x € - > x
}" Fig 5.3.4(c)

Now the solution region of the given system
of inequalities is the intersection of the
graphs indicated in the Fig.5(a) ,5(b) and
5(c)

which is shown as shaded region in
Fig.5(d)

We observe that ug
unbounded and it

D(0,2) and E(1
Point E i

int of intersection of
ing lines of inequalities (i) and
(ii) which can be obtained by solving the
~ corresponding equations simultaneously,
x+3y=3 (iv)
X+ y=2 ..........{V) Subtracting if er(v) from (iv).
(I+3_v).—-(;lc+ y)=3-2
x+3y—-x-y=1

2y= 1=y=%=0.5==

y=0.5

Put it in eq.(

v)

x+3(0.5)=3

x+1.5=

W, we find the values of flx,y) = 3x+Sy
at corner points. :
Comer points | fix,y)=3x+5y

A(3,0) A(3,0)=3(3)+5(0)
=9+0=9
D(0.2) A0.2)=0(3)+5(2)
=0+10 =10 |
E(15,0.5) | f(1.5,0.5=3(1.5)+5(0.5)
L =45+25=T7 |

We observe that the value of function is.
~ minimum 7 at

corner point E(1.5,05).




