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Linear Equation
An equation of the form ax + 4 = 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

On

Online Lectu re
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Solving a Linear Equation in One Variable

Solving a linear equation in one varia
means finding the value of the yati

makes the equation true. %
=quation, the goal i ethe variable
0 one side of thg\eéquation and determine

1s 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 equation and all

Solve for the Vaﬁw

Once the variable term is isolated, solve

<®ég

@}j@o@@m
€ Lvariable by dividing or

multiplying both sides of the equation
by the co-efficient of the variable (the
number in front of the variable).

Check Your Solution

o Substitute the solution back into the
original equation to ensure that both sides of
the equation are equal. N
Example 1: Solve the following equations
and represent their solutions on real line.

(i) 3x~-5=7 09305001
s ol e

(ii) ol SR - £ 2 09305002

Solution:

) 3Ix=5=17 Remember!

A linear equation in

3x-5+5=7+5

variable - has -
W@O @Dﬁiy@om solution.
@N@N@a Wosy
3

constant terms (numbers) to the other ©

side. You can do this b&W“
subtracting terms from both >

equation. OXK

Cheek: Substitute x = 4 back into the -
original equation :
34)-5=7
12-5=7

1
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e
So, x = 4 is a solution because it makes the

original equation true. %& :

Representation of the sol

line:
e 0 !
> 3 S\ [ L " M >
g oet NN T ey 40
Fig. 5.1
TR e )
i) ——— =
(ii) B g
Ax=2)-5=4)
10
2x—-4-5x+20 v Remember! :
10 We . check the
32 1p 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 @)

: 3 3
Check: Substitute x = — g- back into the

original equation

b T
3 % 3 =2
3 2
-4-6 —-4-12
s i G
5 2
: -10 -16
= —_————
; 39 6
=5 -32—+§=2
-2+8 Q
A =2 Q
30
S - gl

@@@@ x
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& solution of given

(i

Representation of the solution on a number

: line: , i l
i e
<— : oy } } —>
e Sk Je R e U 1 e
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.

@:@@iﬁ

, = (greater
or equal to)

|
|
1

Forexample, :

) ax<h (i)

axtbh>e

i) - ay by S ¢ (iv)ax+by<c

Example 2: Find solution of §2~x— 1<0

and also represent it on a real line.
Solution:

09305003

2 ;
e S e | R
Tran (1)
e e e
3
- HENER RS i e

N :
ANCON ——
Ainiequality signs < and > w >
introduced by the English
mathematician Thomas Harriot in
the early 17" century. !
For further information, you canm
use the following link:
https://en.wikipcdia.org/wiki/Th :
as_Harriot ; '
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It means that all real numbers less than —

are in the solution of (1)

@%\jﬁ ]9l us
m an e L
Thus the interval (=00, —-) or g@
the solution of tﬁMahW which is
shown in ﬁgure 5
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We conclude that the solution set of an
inequality consists of all solutions of the
inequality.

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

Inequality Solution Representation on real line
x>1 (LLw)orl<x<ww € f : : - b
‘ -2 | 0 1 2
5 S ? I
el ‘(—00,1)0r-00<x<1 o : ; 1 i T >
=2 -1 0 v 2 :
s [l,o)or 1< x< «— + : } = >
e Sl e RO e
. o AN ! A4
xs) —0, 1 or—-oo<x<1 —F—<p = i
L ACTIARS S

Two Variables :
Generally, a Wﬁ :
variables x an can be one of the
following forms: ' ‘

ax+by <c¢;
ax+by < ¢;

ax+by > c;
ax+by>c

Where a, b, ¢ are constants and a, b are not

both zero. We know that the graph of liner
equation of the form ax+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 J
i1) The set of ordered pairs (x, y) such that
ax+tby > ¢
The regions (i) and (ii) are called half planes
and the lie ax + by = ¢ is called t
soundary of each half plane.
Note that a vertical line divj
nto left and rlght
ertical line divi the plane into upper
and lower half planes.

123 a non--
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ordered pair or numbers' which satisfies the
inequality.

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

tion of a hnear inequality in x and y is an |

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”
above-mentioned inequalities. .

Procedure for Graphing a linear

inequality in two variables 09305005

(1) The corresponding equation of the
mequahty 1S ﬁrs graphe by using
igvolves the

(i1) 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.

of each the :




Do you know?
A ftest point is a point selected to determine
which side of the boundary line repr ntn% O
' solution region for an inequality, Us
take origion (0,0) as a test pdint!
If the inequality holds
the region contai
solution
If the ineq ity is
the solution region.

‘ test point,
point is part of the

false, the opposite region is

Example 3: Graph the i'nequality x+2y<6.

Solution: The associated equation of the
inequality 09305006

' x+2y<6 (i)

is xX+2y=6 (ii)

The line (ii) intersects the X-axis and Y-axis
at (6, 0) and (0, 3) respectively. As no point
of the line (i) is a solution of the
inequality (i), so the graph of the line (ii) is
shown by using dashes. We take O (0, 0) as
a test point because it is not op the line i

Fig. 5.4 (a)

Substituting x=0, =0 in the expressionx+ 2y
gives () — 2(0) =0 < 6. So, the point (0, 0)
satisfies the inequality (). Any other point
below the line (ii) satisfies the inequality (i),
that is all points

in the half plane containing
the point (0,0) satisfy the inequali (1). YS
Thus, the graph of the so@éﬁggﬁ \ ;
i of

inequality (1) is a region on
the line (ii), that is
(ii). A portion o
the line (ii) is shown

below the line
en half plane below
as shaded regjon in.

figure 5. @S ‘ ' :
Note fits” above the dashed line
sf inequality x + 2y > ¢ (iii)

of the open half plane above the
shown by shading in figure 5.4(b)

A prtion
line (ii) is

S:m: 1tyx+2y_<_6...(iv)
graph of the line (ii),' so

- : m
m&-plane below the line (ii)
(0!

including the graph of the line (ii) is the
graph of the inequality (iv). A portion of the |
graph of the inequality (iv) is shown by
shading in fig. 5.4 (c). '

CONE

ote: 2 All points on the line (if) 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) and all points on the lines (ii).




The graph of the inequality (v) is phrtially
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

zre closed half planes.
Example 4. Graph the following 1ine.s%\€

O“
093‘W(&X

) The inequality (i) in xy-plane is

mequalities in xy-plane:
1)2x=-3 305007

Solution:

considered as 2x+0y=>-3 and its solution

s=t consists of all point (x, y)
such thatx, y € Rand x 2 —%

The corresponding equation of the ineqﬁality
s 2x=-3 (s
shichisa vertical line (parallel to the y-axis)

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

The graph of the ineqﬁality 2x > =3 consists (
+* boundary line and the opendh @
%e right of the line (1). @&W
GQM& closed half-

sizne to the right of the line (1).

Thus, the graph

Solution:
(i) The associated equation of the
inequality y<2isy=2 (2)

which is a horizontal line (parallel to the

x-axis) and its graph is shown in figure 5.5 (b)..

Here the solution set of the ineguality y < 2
is the o ane (bt m‘

pen .a b@ he boundary

{fiegraph of y< 2 consists

line and the open half plane

a

below it.

Fig. 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)
in the xy-pl \m@nwneously
m ' ies in the system.
h of such a system, we draw
e graph 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

c
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region for the system of inequalities.

X—-2v=6 : O“@
2x+y=>2 o“ :
Solution: :
Fodyse Nt

B e CyEH
The associated equation of (1) is

xX—-2y=6 ...(iii)
For x-intercept, put y = 0 in (iii), we get
x-20)=6

: x—-0=6 ‘
o X = 6, s0 the point is (6, 0)

For y-intercept, put x = 0 in (iii), we get
—~zp=4§
O,

e
=Dty =_12'= -3, so the poér)l (O,—§ !%&“@

The graph of the line x — 2y = 6 is drawn by
- joining the point (6, 0) and (0, -3). The point
(0, 0) satisfies the inequality x — 2y < 6
because 0 — 2(0) = 0 < 6. Thus, the graph of
X dyrel is the upper half-plane
including the graph of the line x — 2y =6.
The closed half-plane is partially sh
shading in figure 5.6 (a). 0

The associated equation of %@

Example 5: Find the solution regimbby S
drawing the graph the system of ine‘ .,. ‘é

e

—

@G:Ei , 80 the point is (1, 0)

=
ml ercept, put x =0 in (iv), we get
: 200)+y=2
= ¥ =2, so the point is (0, 2)
We draw the graph of the line 2x + =2
joining the points (1, 0) and (0, 2). The
point (0,0) does not satisfy the inequality
2x+y>2 because 2(0) + 0 =0 » 2. Thus, the
graph of the inequality 2x + y > 2 is the
closed half-plane not on the origin-side of
the line 2x + y = 2 and partially shown by
'+ shading in figure 5.6 (b). 4

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).

2x+y=2 R o
For x-interc =01n (iv) , we get
2x+0=2 v




09305009

©=-3 is a solution of given equation
"e-zuse it makes the original equation true.
~%eck : Substitute x = -3 in equation (i)

el Y7

B-3)+30==6
30 =—6
=6 (It is true)
4 l
T I

= =-3 issolution set of giv
‘ationgpn N uiw
D | :

e S

——+6— 12

Q.1 Solve and represenp —54

7 on a real line.
B 12030 = —W
Swlution:

- 18 +6=-12
—12 =-12 (It is true)
Since, x = —54 makes the orlgmal equatlon

true so solution of equation is x =54
Solution on number line

A
L
o

pot
RERRE)ARRS ] 1 1 1 B

|
i
—60 - P50 40 <30 -200 =10 B 1o

Point P on the number line represents 454.

| (i) === @@YS@ 09305011
e

ek - Substltut

5
e

4 32

"= P on the number line represents x =3,

—34 in equation (i)

12
= e
4.
i
4 1
_x__l_x4
1 =1
SX T e L
3

Check: Substitute x = _?lin equation (1)

‘(x)x ~-Zx=

2 4 o
g @@@ﬂ@@
A\ s

(@)



Qnuns

1 | | o @ & S ‘
—=— (It is true). -
 $eap g Q ;
G (e % 5 <
.So,x=—37isasolution ‘ S eQuiation. 4(2 1) 3(3 )
_ x— X
Solution OWIQ . T g (L.C.M) |
S Byl Oy 5o ‘;
3 ' SR e -
e l_ i 5 |
S TR S L s ] L —x'—4=gx 12
; -1 , 60
Point P represents x o s on the number —x 4= —
line. - ; —x—-4=10
(iv)2=7 (2x+4) + 12x 09305012 : —k=10+4
Solution —x= 14
2= (It + 12 ()
2 = 14x+28+12x ' = i
2 =26x 428 _ Check: a( tion (i)
2-28=26x Q @ =
—26=26x : @) \ %@ | ,
_26 Q b =28= 1+_ N
\ T ok 3 4 6 :
i ' | r zs 623 g
Check: Substitute x =—1 in equation (i) ' e (L.CM)
2=7[2(=1) +4] + 12 (-1) o
2="7[-2+4] -12 % P (It is true)
: e 2t e g x =—14 is a solution of given equation.
; = ;t;lzm ) ‘Solution on number line
= is true
So, x = —1 is a solution of given equation. | 'LS:;: - } ; : :
Solution on number line i e, B, [ S | G ]
| i : PW‘“@@ represents x
R I
--2 mﬂ@ 5
~ Point P on the number lmm ) = 9— —5— 093050 :
solution. Solutlon v E
2x 1 t : -
v) 3 6 09305013 T56{ D 1?0 % (i)
g,




e -2t COT mua
10 o “ 0 164 x
= —2—x+—1—~= R LU %@ -9+16>x . ,
4 o“ 3 i
g ~ =1
= ' The solution of given inequality is (—0,7) or
3x—"9><2 _®.<x<7.,‘ E
3x=18 Solution on number line
3 l I l o peuiangi s
cla AT | 1 | 1 I | RN | o
e 4 2 0 2 4 6738

Check: Substitute x = 6 in equation (i)
-5(6 ‘
__(_2= g Q(@'

10 5
-30

el 06

T (6)
—3=9 1

- 3=-3 (It is true)
Solution on number line:

o ab ey SRl SRR RGN

Point P represent the solution x = 6 on the
number line.
Q.2 Solve each inequality
represent the solution on a real line.
(i) x—6=-2 09305015
Solution:
x—6<-2
x<-246"
<4,
The solution of inequality is (—o0, 4]
Solution on number line

|

@)
o
4 A wz\l\ﬁﬁ\ﬁﬁ 5

)
Filled circle o ans 4 is included in the

solution

and

x<4

i |

i

An empty circle on 7, means 7 is excluded
form the solution. :
(ii)3+2x>3
Solution:

Sy 23

2x23 - W@
SFE
2 )
|
Thus the solution of given inequality is

[0,0) or 0 < ¥ <00,
~ Solution on number line

09305017

ol

x=0

1 1 | 1 1

g ] 1 | 1 1
S foodv g
Filled circle on 0, means 0 in included is th
solution. ' ' '
(iv) 6(x+10)< 0
~ Solution:
6(x+10)<0 -

x+10< —Q

St

The solution of iriequality is (—o0,—10] or —©
<x<-10. ; ;
Solution on number line

&l

£
Cd
|
1 rd

SO~ ¢

09305018

T CC LA




x<10

<«

Filled circle on —-10 m Q@ uded
. in the squtlon

5
) Ex 12

Solution:

09305019

0 @&@Q@é

The solution 1nequa11ty 18 (—oo, ~) or —oo

<X -.
5 »

Solution on number line

R —0

M | [ | Ligial | ~

A | 1 ] erney | FEINa

ot U e R 2
; b A7

An empty circle on % shows that § is not .

included in the solution,

(vi) %x - 1 h o B el : x 09305020
Solutlon %
e x il < —1 + — %“m
Mu1t1p]y1ng b i i

ﬁ;:: S @@@w@

3®§@§n§ Joining the pomts (0, 6) and

ool S

<4(——1+—x)

4 x — x—4x <4><(—1)+4><(1 J
4 ‘s

X2 € SA19
—2+4 < 2x — x
2k

= [x22]

The solution of inequality is [i,oo) Or 2<x<oo-

" Solution on number line

e

.J

el i | |
l I l | |

l

@‘bn the 2 shows that 28
the solution. ,

Shade the solution region for the
followmg linear mequalltles In xy-plane:
(H2x+y< 6
Solution: »
2X+y<6

09305021

. 1. Associated Eq of Inequality is

2+y=6 Rt ) _
1. Getting two points of line:
For y intercept, put x = 0 in equation (i1)

200 ty=6= [y=g Hso (0,6)

For x intercept, put Y = 0 in equation (ii)
x4+ 0=6

|
|

) 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. |




Y Fig 3(i)

Put x = 0, y = 0 in inequality (i)
2(0)+0< 6 = 0< 6 (which is true)
Since the point (0,0) satisfy the inequality
Zx+y < 6 therefore the graph of its soluti
s closed lower half plane on t K
of lme of equation (11) K@
A portion of closed lane is
shown by the Mn in he figure-
\ll) 3x+7y-221
Solution
Ix+Ty 2l s
Associated equati equation of inequality is
3x. kvl o)
L Gettmg two points yoints of line:
Put x = 0 in equation (i),
30) +7y=21=Ty=21 >

“ut y = 0 in equation(ii),

09305022

y=3

50, (0,3)

3x+7(0) =21
= 3x=21
_2 | o
3 W
. R\&
Plotting and j JOlnl 2po and

an take it as test point.

‘ .. ﬁﬁn@& does not lie on the

\

Flg 3(11)

Put x = 0, y‘*Om mequahty i
not satlsfy the

3(0) i 7(0)
aph of its solution of

equallty 3zt 7y > 21 is the region on the
opposite side of origin including the line of
eq. (ii)
A portion of required closed half plane is
shown by shaded region in the figure 3(ii).

(ii))3x-2y=>6 09305023
‘Solution: ; ’
3x-2y26 (1)
i. Associated equation of inequality
2y =6 (i1)

Getting two points of line:
Put x = 0, in equation (ii)
3(0)2y=6=-2y=6=y=-350(0, —3)
- Puty=0in equation (ii)
3x——2(0) 6> I=0=>x= 250(2 0)

iii. Plotting and Jomlngt s (0,3)and
: aw a solid

line of equation (ii), so we take it as test
point. _

Put x =0, y = 0 in inequality (1)

3(0) +2(0) 2 6 = 0= 6 (not true)

il.

straight line.

£ e\

{127)



GEChRL S
Y 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. (ii)

A portion of the closed lower half plane @ q
shown as shaded region 1@%@ “
(iv) 5x—4y < 20 . o“ 09305024
Solution: WN}@W e

5x—4y < 20 (1)

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 =

~dy = 20 =

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

= 5x=20= [x=4] so 4, 0)

1ii.

y=-5

Plotting and joining the points (0, —5)
and (4, 0) on coordinate axes draw
solid straight line. ’

(D)
e e
Since, the origin i.e. (0, 1
on the linw test point.

1v.

Putx=0,y= uality (1)

)

- A portion of the closed half-plane on right side

- 5(0)-4(0)< 20 =0 s_zo (True).

=128 =

Fig. 3(iv)

satisfy  the
@ aph of solution
¢’ = 4y < 20 is the closed

 half n the of origin side of the

ine 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 ‘

et >0 (1)

1. The corresponding (associated) equation of
the inequality (i) is 2x+1 = 0 (i1)

>=-1=x=- li.e;AE—l,O
- 43 2

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

ii. Taking origin i.e. a test point. ‘
- Cloas O he inequality, (i)

right half-plane on the origin-side of the eq.(ii).

of the line (ii) is shown as shaded region in the
figure 3(v).




m@@ '
‘(3 taw the solid line of equation (ii)

aHorr

which is a horizontal line (parallel to
x—axis) as shown in figure.

iv. Since, origin (0, 0) does not lie on the
line so, we take it as a test point.

Put x = 0, y = 0 in inequality (i),

3(0) -4 < 0 = —4 < 0 (true).

Since, point (0, 0) satisfy the inequality so
its solution graph is on origin-side of
line of equation (ii).

So the graph of solution of in equality
3y— 4 < 0 is the closed lower half-plane
which is shown as shaded region in the

y
y Fig. 3(v) | ﬁgurq 3(vi).
(vi)3y—4<0 09305026
Solution:
3y-4<0
) O NN i
3y —4<0 (i “&Q A e
1. The associated equatlon IR
3y—4=0 (ii : T
1. By solvin - i
3y-4=0 '
Jy=4

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

Q.4 Indicate the solution region of the following linear inequalities by shadmg

(i) 2x-3y< 6 09305027
2x+3y<12

Solution: :

2x-3y<6. .0

2x+3y<12 * . (i1)

For2x-3y<6 *

(a) The corresponding equation of the inequality (i) is

-3y =6t i)

For x—intercept, put y = 0 in eq. (111) we have

x-30)=6=2x= 6:>x—3 Soxmterc
For y-intercept, put x = 0 in eq.
2(0) -3y = 6 =-3y = 6 =>Q\&

8(0, -2). %

The graph of e drawn by joining the

points A(3, 0) a —2) in the ﬁgure 4(1)(a)

(b) Taking' origin e 0(0, 0) as a test point. Clearly

<

Fig. 4(i)(a)




duor

‘:>0<6ahm)
Thus the graph of inequali

the origin-side of the equa
lower half-plane ab A
the figure 4(i

For 2x + 3y <12
(@) The corresponding equation of the 1nequa11ty

(i) 2x + 3y =12... (iv)

For x-intercept, put y = 0 in eq.(iv), we have
2x+30)=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—pla §7 @@m the equatlon

Y Fig. 4(i)(b) -

(iv). A portion of the closed lower half-plan
(iv) is shown as shaded region in the fi Q
Now the solution region of thy give 0

inequalities (i) and (ii) i ‘X

w o Aw, T g

graphs indica rés 4(i)(a) and _
4(i)(b) and is shown as shaded region in the figure 4(i)(c).
(i) x+ty 25, y+x<1 T 09305028
Solution: : 1
XEyeS. a6 -

—y+x< 1. (i) ‘ ' | ‘ o
- The corresponding equation of the inequality (i) is
Cx+y=5....(ii)

Equation (iii) can be written as §+% = 1. Thus the hne

(11i) intersects the x-axis and y-axis at A(5, 0) and B(0, 5) respectively. The sk of mequahty

(1) is shown as shaded. region in the figure 4(11)(a) : @@
The corresponding equatlon of the mequahty 2 ;E a

Equatlon (iv) can be wrltten as = m

C(l, 0) and D(0, -l) respec of mequallty (11) is shown as shaded region in the figure

intersects the x-axis and y-axis at

ot

_ ion of the given systems of inequalities (1) and (1) is the 1ntersect10n 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).




(8 o
,. /
B (0,
la ;:) > i : E:
3 5 C * 5.
Z. ! J\ D 0.-1 I’ X" i . \" 2
X< :
«L(g,oq . : : e C(1,0) A(5,00
1 B e D(0,-1)
R 1 : ' sx,,;_
5 - > ; il ' v : s
Fig. 4(ii)a) X = .  Fig 4(i)b) y° Fig. 4(ii)c) Y
(i) 3x+7y=>21 ' 5 _' T ok : ; 0930502§ ¢
x-y<2 ' v |
Solution:
3X+ Ty 221 e, @)

3

YySq (ii)
The corresponding equation of the mequahty @) is 3x + 7y = 21 ii

Equatlon (ii1) can be wrltten as — 7 alw s

@K@

x—ax1s and y—ax1s at A(7 O)

and B(O 3) r:espectlvcly ‘ ‘ b 1s shown as shaded reglon in the figure
4(iii)(a). : :
The COMSPW € mequahty (11) isx— y 2 (iv)

Equation (iv) ean be written as — > +——£ =1. Thus the line (iv) intersects the x-axis and y-axis at

C(2, 0) and D(0, -2) respectively. 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 (1) and (ii) is the 1ntersect10n of the
graphs indicated in the figures 4(iii)(a) and 4(iii)(b) and is shown as shaded reglon in the figure
4(iii)(c).

Yo e o0
T N B3I or
ﬁw (\.r-‘e I‘J‘E‘I“
| ’ <45 Ly <1 . P
€N _ 4 A(Qs’ N> M,,@,u E =t g
X1 ; : N ] E9° 0. 7c2,0) A@7,0 <
| . | Aa \VAB - ,
: -\ 5 ~ o 5')
Y g
T

AZ

% .—1.3
=0 b=
RO
R

Y Fig. 4(iii)b) Fig. 4(ii)




(iv) 4x-3y<12

e

‘ : | O@@ﬁ“' | 09305030
G m@@@mﬂ@ et
4x-—.3y5i2 : ' Q 'k ‘_ | . . e
: W]Wo .

2

- The corresponding equation of the inequality (i) is 4x -3y 12 (iii)
Equation (iii) can be written as % Y. = 1. Thus the line (iii

A(3, 0) and B(0, - 4) respectively. 2 ,
The sketch of inequality (i) is shown as shaded region in the figure 4(iv)(a).
The sketch of inequality (ii) is shown as shaded region in the figure 4(iv)(b).T he boundary line is
drawnat | — 0 |- - :
-

) intersects the x-axis and y-axis at

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 Wgure 4(iv)(c).

oo X ¥ =
Al e
Fo 5 £ “\ \
W NS <
AT - *
| X AGO)
| == |
Am ’ e ; 2
Lyl [ 11 TIT] i
Y Fig. 4(iv)(a) ] |
| ‘ Y  Fig. 4(iv)(b) Vags
ey vivli ]

| s » Y Fig. 4(v)(©)
[GETN Ty Heni it sage sl B Ul R :

09305031
y<4 m

Solution:

o N ©
‘3x-; zzzl s B | %@@@W@O@ _

(i1) SR ' ‘ R
The corresponding equati @mlty (1) is 3x + 7y = 21 and can be written as §+ % =1
' 5 : :

The line (iii) in U8 ¥he x-axis and y-axis at A(7, 0) and B(0, 3) respectively. 2
The sketch of inequality (i) is shown as shaded region in the figure 4(v)(a).The sketch of




nequality (ii) is shown as shaded region in the
c(0,4). |
Now the solution region of
indicated in the figure 4(v)(a

Q

is shown as shaded region in the figure 4(v)(c).

m—\av&
{aHoR%
'

r nct line is drawn at
alities is the intersection of the graphs

T T T AR T T
% el s e
5 i 5 i £
| q {

L y=4

i
S S

H

i i
-

i

i

§

Sy

Fadvva o v

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

(vi)

Sx+7y<35......() 09305032

X-2y s 204 i)

The associated equation of inequality (i)(i\ K\X
Sx+7y=35and it can be wWojttk

'boint A(7,0) and B(0,5)
==spectively. The sketch of inequality (i) is
inhown as shaded region in the Fig.4(vi) (a).

3Fig. 4(vj(b)

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

i s 1.This line intersects the x-axis and
y-axis at point C(2,0) and D(0,1)
respectively. The sketch of inequality (ii) is

shown as shaded region in the fig.4(vi) (b).
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Now the solution region of the given System glven o Of the Sasible
feas1ble solution of the

of 1nequa11tles () and (11) is the mter Q
system of linear lnequahtles (or for the set

of the giap I_]S Vkisate of a given constraints).
and Fig.4(vi)(b) which is shown as shaded ‘

Example 6: Shade the feasible region and

[ealon e Mg gGa) (c] find the corner points for the following

Lﬁ : i | 5 system of inequalities (or subject to the
E following constraints). 09305033
Xeps=d
\\‘ ///7 BE: + 2y <6, x>0, y=0
=
\>< — Solution: ,
A N &y @W@m@@ for the mequa11t1es
% Tk o
~¢e0 | o Aeq \QX T-r=3 G) and x +2y<6
_ q Y\\ \&\A\J (i) are x—y =3 (iii) and x+2y=6 (iv)
NINIES=A ; : -
Y NN ' As the point (3, 0) and (0,-3) are on the line
' (iii), so the graph of x — y = 3 is drawn by

Fig.4(vi) (c)

| joining the points (3, 0) and (0,—3) by solid
Feasible Solution JRIG s (3, 0) and (0,-3) by

: line. ‘
The variables used in the system of linear Similarly, line (iv) is graphed by joining the

inequalities relating to the problems of [points (6,0) and (0, 3) by solid line. For x =0

& everyday life are non-negative and are [20dYy=0, we have; | |
called non-negative constraints. These 0-0=0<3and0+2(0)=0<6"

: So both the closed h@ s are on the
I (111) and (iv). The

i

non-negative constraints play an important
* ori

partially displayed as shaded region in fig.

role for taking decision. So, these vari

section of these closed half-planes is

s

& first quadrant is

which is restri

referred to asa feasible region for the set of 5.7(a).

iy
ﬁjuL




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

The intersection of graph shown in figure
37(a) and closed upper half plane is
nartially displayéd as shaded region in figure
5.7 (b). &

The graph of x > 0 will Be closed right half

—

plane. : O
The intersection of the grap ] %&Q
< 7(a) and closed right . tE;@@ﬁned

n fig. 5.7 (c). MO

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

system of li 'n@;}@ \) The points
0,0 (\ @2y (0, 3) are corner
é S t he feasible region.

1L (AN
A\ fanction ‘which is to be maximized or
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

=135

=



objective function is called the optlmal
solution.

Procedure for determmm optlmal
Solution: -
(i) Graph the ° solut1 mear

1nequa11ty con rmine feasible
region.

(ii) Find the comer points 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:

fey)=2x+3y

subject to the constraints;

Xgre D

X+yp<4g

x20,y>0 09305035
Solution:

¥ogis 22 At

X+ y<4 ...(i1)

x-intercept and y-mtercept

(2,0) and (0,-2) res graph of
the line ‘ S-drawn by joining
the points (2, d :

' (0,-2),

Fig.5.8(a) # 5

. T ; CY:
sk o%
The point (0,0) satisfy thF @ ﬁc! =y <

2 because 0 — 0 = S, the graph of x

=) = 2 is the upper half-plane including the

c@@" 2. The closed half-
1ally shown by shadmg in figure
(a)

The associated equation of (ii) is ‘x +y=4

Tt

x-intercept and y-intercept of X+y=4are
(4, 0) and (0, 4), The. graph of the line x +y=43
is drawn by 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 i in figure 5.8(b).

' Fig.5.8(d) J; =
@ f_>0andy<01sshownby

- shading in figures 5. 8(c)  and 5. 8(d)

respectively.

-

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) a
< 3(d) and is shown as shaded

- figure 5.8(e). W 5
“orner points ofVthe feasible region are

%.0),(2,0), (3, 1) and (0, 4).
“ow, we find values of f (x,y)=2x+3yat the |

-omer points.

Yy

£(0,0) =2(0)+3(0)=0

Fig58¢e) V!

f(2,0)=22)+3(0)=4

Thus, the minimum value of fis 0 at the
~corner point (0,0) and maximum value of f

fO04H=2(0)+34)=12 - | atcomer point is
| i @O@\i@

' Q

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

“E‘Xcrcisc 5.2 |

.1 Maximizef (x, y) = 2x + Sy; subjeét to the constraints 09305036

2y—x<8§; x—y<4; x=20y=20

"2 constraints are

By—-x<8 s (1)
r-y<4 L (i1)
>0, y2 0 e (iit)

%= sketch of inequality (i) is shown as shaded region in the figure 1(a) by joining the points

4 @W@@ng the points

£0)and D(0, —4) which ar: %ﬁg\n&% .
%e sketch of inequalities %& iy'is shown as shaded region in the figure 1(c)
: 5 :
v the solutio I f the given systems of inequalities is the intersection of the graphs

“cated in the figure 1(a), 1(b), 1(c) and is shown as shaded region OCEB in the figure 1(d).

= 131}

b ettt




' So the corner 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 corner points are 0(0, 0), C(4, 0), E(16, 12) and B(0, 4).
Now find the value of f (x, y) at the corner points, we have

0(0, 0) £(0,0) =2(0) + 5(0)=0 ,ﬂf«>m
C(4, 0) _|f(4.0) = 2(4)+35(0) =8 (S '
E(16,12) . g ﬂ&@)%\i(\lb)»#?}fm-%
BE. 4 -\ V/IAQD=2(0) + 5(4) = 20

We observe that the \Jc}?(x y) is 92 at the corner pomt E(16, 12)
Q.2 MW}D— x + 3y subject to the constraints
s - 2x +5y<30 ; Sx+4y<20 ; x>0;y>0 ] ;

=188 -



Solution: : : : ' :
The cOnstraints are : Lo ‘@@W@o
DxwSyel0 L0 “ el

5x +4y £ 20 .....(i0) O%mm

xzly> W\ :
The sketch of in (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 j ohining 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
ndicated in the figure 2(a), 2(b), 2(c) and is shown as shaded region OCD in the figure 2(d).

A ?(15,0)'
=X




Thus corner points are O(0, 0), C(4, O) and D O

W

$4H0

‘Now ﬁnd the value of f( i&? at th,

R0.0)= 0+3(0) 0 ' | f

lnts f(x,y)—x + 3y
T 0(0 0y
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 + Vs subject to the
constraints:

2x+y < 4....(i)
Ax— y <d...(ii)
x> 0,y >0...(iii)

09305038

Solution: : i

2oty < 4....(i) . KQ@S
dx- y <d...(ii) Q“m .

x=0,y 20, e T

The associa equation of inequality (i) is

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

; Z 1.This line mtersects the x-axis and

y-axis at point A(2,0) and B(0,4)
respectively. The sketch of inequality (1) is
shown as shaded region in the Fig. 3(a)

Fig. 3(a)

Now associated equation of in equality (11)
4x—y=4and it can be written in the fi y

—+—L— 1 ThlS line 1ntersects the x-axis a1

-axls , and D(0,-

etch of inequality (ii)

as shaded region in the Fig.3(b). ‘

The graph of the inequalities in (iii) is the

intersection region of graphs of x>0and

y 20 which is the first quadrant shown as
shaded region in Flg 3(c)




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

zraphs 1nd1cated in the Fig. 3(a) 3(b) a

TR
3(c) “

which is shown éon in the
Fig 3(d)

We observe that solution region is bounded
B(0,4),

~=gion and its corner points are

1(1,0), O(OO)andE(g ;‘)

The point of intersection of corresponding

‘nes of inequalities (i) and (ii) which can be

“~uained by solving the corresponding lines

swmultaneously.

...........

L2ding (iv) and (V) we get

4+4 JU

1 in equation (1v)

gx+y+t4Ix—y=

Q\\ﬁ@m

'-’<:>x=—

\J

NE

g1

(G AEHRY
A\
)

AZD ||

=9 g
o g f\?“(\:Q
- ~ NN\ %Ac@w
AR S
(GEper - Her
Fig. 3(d)
Now, we find the value of f(x, y) = 2x+3y at
corner points. ‘
Comer fxy)=2x+3y
points :
B4), | A0A=2(0)+3(4)=0+12=12
[aco  [JOO20H0-20=2
0(0,0) 1, 0)*2(0&@3(@?@%0—0
2\ r\\g\ \S\U
&@E\_ 3 s hadad
358
: o8 8+12 20
‘§+ 4= 3 "3 =6.666

We observe that the value of function is

ST

maximum 12 at corner pgint B(0.,4).

1 141 =

N



P —

Q4  Minimize z = 2x + y: subject to the constraints: @ @@@ 09305039
x+y23,7x+5y.<.35,x20,y28 @@ W o
Solution: : : ;
The constraints are O KXX
b e (i) ““@
Tx + 5y < 35 (i 0

X220 we i1 :

|
1
4

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 figur
C(5,0) and D(0, 7) which are x and y intercepts respectively
The sketch of inequalities in (i1i) is shown as shaded region in the figure 4(c) E
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).

e 4(b) by joining the points




~—

So the corner points are A, C, D and B.
Thus corner points are A(3, 0), C(0, 5)

f(3,0)= 2(3) +0=6
C(5,0) ; £(5,0)=2(5)+0=10
D(0,7) - £(0,7)=2(0y+7=7
B(0, 3) - 1F(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 +ys8 3 x+ 2y <14 ;x20 ; y20 . ‘ 09305040
Solution:
The constraints are
2x+y<8 (1)

x+0ys 1 (ii) | @ @@G@

x>0,y 0 (iii) ® mm -
The sketch of inequality (i) is e figure 5(a) by joining the points

A(4,0)'and B(0,8) which % cepts respectively
The sketch of i@ﬂm shown as shaded region in the figure 5(b) by j Jommg 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)

Now 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 figure 5(d). '




|
Rt R

A Fig. 5(c) Fig. 5(d)

s ¥
So the corner points are O A, Eand D S
For the corner point E, solving the lines 2x + y=8 and X+2y= 14 simultaneously, we have the

. mtersection point E (%,? J | | O@@@

Thus corner points are 0(0 % %
: Now f‘ nd the W pomts we have
: - |_Corner points i (x,y) =2x+3y
- {070, 0) 1, 0) = 2(0) +3(0) = 0
A4, 0) ]‘(4 0)=2(4)+3(0)=8
, ; f 220 - (EJ.*.:;(EQ =i+2
72 20 3 3 3 < S e
E[E,—é—) 44060 04 1_1_
) sl : 3 3 3
D(0, 7) f0.7) = 20)+3(7) = 21 '

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

- We observe that the maximum value of f (x,y)is fof = L, at the corner posmz & )

@@g (i) :
xSy > §8. The associated equation of inequality (i)
xtoy=9: 3x+5y=15and it can be written in the form
X205z :
Solution: R 1 .This line intersects the x-axis 2

: oy o
The constraints are yaxie vt point AGD) . an i B ( 0’ .
eSSy 215...00) : ‘ s : g

constraints: 09305041

?V/

Q.6 Mmlmlze z=3x +y; subject to the @

. (184 =




respectlvely The sketch of 1nequahty (i) is
shown as shaded reglon in the F1g 6(a) ‘ O :
: , = fin

_.5'

Fig olay
The associated equation of inequality (u) is

y
.._+..___
5 y 1Thls hne intersec

and y-axis at p

C(9,0) and D(0, % )

respectively. The sketch of inequality (ii) is
shown as shaded region in the Fig.6(b).

, S h o
‘ EQ“ (hllees |0
x+6y=9and it can be written_in the fi ‘@ I RE oy
& m : Fig. 6(c)

‘We observe
- unbounded and it corner points are B(O 3)

C(9,0) a

?graphs of x>0and

The graph ﬁzaq@.mm) is the

P> 10 whlch is the first quadrant shown as

shaded region in Frlg.6(c).‘

i@\
b=
g .
‘ED

Now the solution region of the given system: 2
of mequahtles is the intersection of the
graphs mdlcated m the F1g 6(a) ,6(b) and

6(c)

- which is shown as shaded region in the

Fig. 6(d)

~that solution region is

45 12
i E(13 38
of intersection of corrcspondmg lines of"
inequalities (i) and (i) which can be
obtained by solving the correspondmg_
equations simultaneously. - :

3x+5y 13 ......(m)
)
P 1mes ‘the eq.(iv)

=). Point E is the pomt ;

=3(9)- 15
3x+18y 3x 5y 27-15
13y = 112,:>y—-12
m— Put if in Eq.(iv)13 |
Flg 6(b) -
. PN




72
=0=s == 9—ﬁ:>x—

11772 4
Tt

S O
@ﬁ@\bbﬁ(/v Fxy)=3x+y
D BO3) [J

£(0,3)=3(0)+3=0+3=3

£(45.12)5
3 13
-5y \
Fig. 6(d) a
We find the value of (x! %@%@
at corner W %

C(9,0) £(9,0)=3(9)+0=27+0=27
45 12
wea - el
e
_3(45),12_135 12
BB OB
s 147
=5=113

We observe that the value of function is
minimum 3 at corner point B(0,3) while the

value of function is maximum 27 at corner

Review E

xercise 5

Q.1  Choose the correct option. v. The linear equation formed out of the
i. Inthe following, linear equation is: linear inequality is called: 09305046
T 09305042 (a) Linear equation i
(@) 5x>7. (b)4x-2<1 (b) Associated equation I
L ©2x+1=1 (dya=9+3 (c) Quadratic equal
11. Solution of 5x — 10 =10 is: 09305043 (d) None of these
gag 2 ?28 fg vi. 3x+4<0is: - 09305047
c uati 1
: Equat b) Inequali
iii. If 7x + 4 < 6x + 6, then x belongs to the gg N?)ltu:nl: uali o gzty 4
interval: 09305044 i a €£§® led: 09305048
a) (2, ) @pm i
(€) (=00, 2) (d) (=0, 2] b) Vert
1v. A vertical line div1des (c) Curve Ed; R:gi:(l
(a) left half plane 5“45 viii. (0,0) is solution of inequality: 09305048
. (@4x+5y>8 (b)3x+y>6
(b) right B ) : +y>
(c) full plane G LA :
(d) two half plane




1X.

(d) Constraints
x. A function e max1mlzed or

u—y

h

. A statement involving any of the

- (c) Inequality

(a) (1,00) (b) (—oo 1)
(c) [l,) (d (5

. The solution of 1nequa11
09305058
(@) (1,) = o0, 1)
(c) [Leo) (d) (-0,1]

The solution region restricted to the first
quadrant is called: 09305050

(a) Objective region m“

(b) Feasible re'gion
(c) Solution reglon '

Answe

09305051

minimize al ‘:v@

gﬁc) B ea51ble functioned)

ive funct1on
(d) None of these

Linear inequality

symbols <, > or < or > is called: 09305052

(a) Equation (b) Identity

(d) Linear equation

The degree of linear inequality is: 09305053
(b)2
(d)4

(a) 1L
(© 3

Which of the fo -

sof the ine —4x < < 19?7 09305054
(a) x=2-8 (b) x>-4

(c) x> :2 (d) 16

X = is not a solution of the

inequality x <——% : 09305055
(@) s (b)-2.5

(@it (d) 2

x=0 is a solution of the inequality: 09305056
(@) x>0 (b) 3x <0 :

() x+2<0 e dy x=2<0

The solution of 1nequa11ty x>1
15:09305057

8. The solution of inequality x< 1 is:

’ 09305059
(c) [L,) (d) (o0,1]

9. The solution of inequality x > 1is:

@ Gore @)
@@@ &) @d) =51

Graph of linear inequality

10. The graph of inequality x>0 is half

plane: 09305061
(a)lower (b) upper
(c) 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) upp ‘

15. The solution region of inequality x<I is

half plane: 09305066




(a) Closed right  (b) Closed 1eft @@S@s&zd left
(c) open right (d) open left ¢y O~ (d) open left
16. The solution region of inequalit o “@) Che ution region of inequality y< 3
half plane: Q % : is half plane: 09305070
(a)closed right ( % e
(c) open.i jpen 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
' g : (c) open lower  (d) open upper
Answer Key S
iteli2talb3ibhidial Sidi6 a7 bl 8149 1elillc
. 11|b|12{d|13|a|l4|b|15|d|16|c|17]|a|18|b|19]a]|20]Db
Q.2  Solve and represent their solutions L : :
on real line. ' i it i
, , &= Ak is
G b | T e
(i) =1-x 09305072) : : :
: {) = i¢ solution of given equation.
Solution: Q o 2 ‘ :
X+5 “ | ~ Solution on number line:
S y 5 S
PREELI N TS SRR
3 —3—2--11’01231
b e M Point p on the number line represents ——.
3= 35 s i
n 14k :
A (ii) i e 09305073
2 3 2 3 :
iy Solution:
1 2x+1 -1 x=1
e +—_—_=]——
LS "5 i 2 3 _
Check: put x = — in equation (i) 2okl Aihgiieel (i)
1 3 2 3
—.54’5:1-'_ (_l] 2(2x+1)+3_ 3“‘(.17—1 :
3 2 s @Q\# o
~1+10 | Q@k e
R O“@ Ax+5 = (—x+4)x2
3 2 ' o“ ' 4x+5 = —2x+8
2 gl , . 4x+2x =85
2xFoed 6x =3
Himg =i x=.—1—'
6 2 6Ll
(148 = '

h bt
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Check: putx = -;— in equation (1) {

S Wl
+ o+
]
[e—y
|
ho

2
[

i o

1
s

o

et

8

I

o NS

(It is true)

DN ||

2o ! TR 1 I

25Tl (B R g .
Point p on the number line represents = —2—

(lii)3x+7<16
Solution
x+7<16
x<16-7
x<9

9

r< —

3

r<3|

The solution of given equahty is (—oo, 3) or
-0 < x <3 :

09305074 -

Solution on 'number line WM&

&2k 1 i 1 r\ﬂ\
T

- T I T ; \J \)" !
3.8 W\VJ\) -
 empty circle on'3 shows that 3 is not

Sox= —;— is solution of glveW“ :yg
Solution on HHW

mcluded in the solution.

7= E’ =
{ § S \ \ Negnore”
(iv)5( ﬁ@ 4@ 09305075
X : :

(IOA+4)
5x—15>26x 10x - 4
Sx-15>16x—-4
~15+4 > 16x — 5x
-11>11x

:l__1>x

11

lzx =[]

The given inequality is (-—,oo, ~Horoors-1.
Solution on number line

i &
€ —

il I 1 1 I I
) T T T T 1 1

N R S

A filled circle on | shows that —1 is
included in the solution.

09305076
Solution: ' .
3x -4y < 12...4)

Sxt+2y>3 ()

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 ‘
systems of inequalities is the intersection of
e 3(i) (a),

region in the

the graphs indicated in t

and 3(1) @

Y Fig. 3(i)(b)




: ‘ _ Fig. 3(i)(¢)
(i) 2x+ys4;x+2y<6
Solution: :

09305077

2x+y<4 ()., x+2y<6 (ii)
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 is 4jx< T ’-‘
the graphs indicated in t a“ 1

s shaded region

Q4 O@m value of g (x,5)
@@ t to constraints. 09305078
x

o ‘ ,’i
Nggors

y=4,x>0andy>0.
Solution:

B, y)=x+4y
The constraints

Sy (@)

A (i1)

y>0 (iii) _

The associated equation of inequality(i) is
xty=4 (iv) :
Draw the line of equation (iv) using x and
y—intercepts A(4,0) and B(0,4). The sketch
of graph of inequality (i) is shown as shaded
region in figure. 4 =~ ) ;

4
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oo a de

i

Nt T R

A MNL £ 40

"y -~ Fig.3(ii) (b)
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Fig.4(c)

The sketch of inequalities (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(0,0), A(4,0), B(0,4).

Now, we find the value of g%c\,y) at

corner points. o\ m

Corner points

¥0°05 = 044(0‘)“?: 0

0(0,0) WN

A(4.0) £(4,0)=4+4(0)=4

B(0,4) £0,4) = 0+4(4) =16

Thus the given function is maximum at the
corner point (0, 4). _ '
Q.5 Find the minimum value of

f(%y) = 3x + 5p subject to constraints.

x+3y23, x+y=22,x>0, y=0. 09305079

Solution: :
+3p =Gl (1)

x+y 20l
>0, y20......(iii)

The associated equation of inequality (i) is
t+3y=3and it can be written

+%= 1.This line inte

Wa |

: |
po (3,0) and B(0,1)

-=spectively. The sketch of inequality (i) is
:2own as shaded region in the Fig.5(a).

v-axis  at

et e S
| R

DN

~anor

A

A el AR

5@
ality (ii) is

en in the form

Fig.
The associated

line intersects the x-axis and

y-axis at point C(2,0) and D(0,2)
respectively. The sketch of inequality (i) is
shown as shaded region in the Fig.5(b).

ST 7 1 A R B
: pe 1 T
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The graph of the inequalities in (iii) is the
intersection region of graphs of x> 0and

L




AHo!

y20 which is the first quadrant shown as ~ Putitin eq.(v)
shaded region in Fig.6(c). =~ x+3(0.5)=3

: ' , -x+153 _
SR @ 1

T A T T R R

i
4
D(0.2)|
* (._D_ . B(0,1‘)
: 'E(1.!5,0.5-) -
A S ' | R R, T 23,0
g S ) R REEER R 3

Now the solution reglon of the given system Sl

of inequalities is the intersection of the 1 ; ,

graphs indicated in the Fig.5(a) ,5(b) and kel SrasrRa 3

o AVCO 1
~which is shown as shaded region in 8(: (i‘ Qﬁ@% tersection is E(l 5.05) . 3

Fgsidy 50

We' obssite: i > sa ind the values of f(x,y) = 3x+5y

unbounded and it corne at corner points.

D(0,2) and E(1 o Corner points | fix,y)=3x+5y

Point E i int of intersection of AGOH) - 13,0=3(3)+5(0)

corresponding lines of inequalities (i) and | =0+0=9

(ll) ‘which can be obtained by solvmg the D(O 2) ' f(O 2)_0(3)+5(2)

corresponding equations s1multaneously : = 0+10=10
Cx+3y=3....(v) - ' S

Tk B ceen(V) Subtractmg if er(v) from (iv)). E(15.0.5) AL 530'5);2(51_;_52) Si('? o)

(x+3y) —(x+ y)=3-2 :
CX+3y—x—y=1 , We observe that the value of function 1s

5 1:>y-%=0.5: y=05 | . minimum 7 at corner point E(1.5 05)
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