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Linear Equations

and Inequalities

Students’ learning outcomes

(_ At the end of the unit, the students will be able to:

» Solve linear equations and inequalities with rational coefﬁmems
represent the solution set on a real line. and

> Solve two linear inequalities with two unknowns Slmultaneously

» Interpret and identify regions in plane bounded by two linear '"equﬂlmc 4

in two unknowns.

» Find maximum and minimum values of a function: using points ;

feasible solution.

In lhe

Example 1: Solve the following equations and represent their

solutions on real line.

Check: Substitute x = 4 back.ifito,the original equation

(i) 3x-5=7 (ii)
Solution
(i) 3x-5=17 :
3x-5+5=7+5
Ix =12
x=2=4
3
34)-5=7
12-5=7_.

7=

.
So, x =4 is a solution because it makes the original equa“"“ e

Representation of the solution on a number line:

>

A -§ 2 A

(i)

e 0 2 % 4 .5
Fig. 5.1

S —

2(x—'2)'—5(x—4)=2

10
2x—4-5x+20
10 .
—3x+16-=2 /
10
—3x+16=2x10
C -3x+16=20
-3x+16-16=20=16_"
-3x=4
> 4
Ny
N 3
. Check:
4, 4,
3 .3 =5
5 2
-4-6 -4-12
s 8. __ 3
5 2
-10 -16
:> —— —
. 15 6
= _3+‘§=2
33
= '_2'*_8=2
3
= L)
3
= 2=2

=2

4 _
Substitute x = =3 back into the original equation
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4. .
So, x= —3 1s the solution of given equation.

Representation of the solution on a number line:

:i
3

—

—t—t—t ] e
-5 A -3 -2 -1 0 | 2 3 4 §
Fip. 5.2 ;

7% ) . 2
Example 2: Find solution of Ex =1<0 and also represent it on g

real line.
Solution: —-x-1<0 1)
2
= —x<l
3
=  2x<3
= xX<—

It means that all real numbers less than % are in the solution‘of (i)

Thus the interval (—oo, g—) or —0<x <-g— is the solution of the

given inequality which is shown in figure 5.3

3
2
(o ly
M S M M i G . S B
-5 -4 -3 2-101234_
Fig. 5.3

‘We conclude that the sollition set of an ineq
solutions of the inequality.
Example 3: Graph the inequality x + 2y<6.

uality consists of all |

Solution: The associated equation of the inequality

x+2y<6 (i)

/ .

e

is x+2y=6

The line (ii) intersects the X-
axis and Y-axis at (6,0) and
(0,3) respectively. As no point
of the line (ii) is a solution x of
the inequaliiy (i), so the graph
of the line (ii) is shown by
using dashes. We take (X0, 0)
as a test point because it is not
on the line (ii).

Substituting x = 0,y = 0 in the

- expression x4 2y gives
~ 0~2(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 inequality (i).

Thus, the graph of the solution set
of inequality (i) is a region on the
origin-side of the line (ii), that is,
the region below the line (ii). A

portion of the open half plane’

below the line (ii) is shown as
shaded region in figure 5.4(a)
All points above the dashed line

satisfy the inequality x + 2y > 6

(iii)

A portion of the open half plane
above the line (ii) is shown by
shading in figure 5.4(b)
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_Note: 1. The graph of the B e,
inequality x + 2y < 6 «(iv)
includes the graph of the line (ii),'

so the open half-plane below the “‘;_\ g

line (i) including the graph of the . %‘?""\\‘\;: .

line (ii) is the graph of the y = ° F
inequality (iv). A portion of the </ e w ‘
graph of the inequality (iv) is ::. .

shown by shading in fig. 5.4(c). .
Note: 2 All points on the line (ii)

and above the line (ii) satisfy - F g s
’ v 1.8 ((I)

the inequality x + 2y > 6 .... (v). This means that the solution get |

of the inequality (v) consists of all points above the [ine (i) ang
all points on the lines (ii). The graph of the inequality V) is
partially shown as shaded region in fig. 5.4(d).

Note: 3 The graphs of x+2y<6 and xX® 2y > 6 are closed half
planes. -

Example 4. Graph the following linear ihequalities in xy-pléine: P
@) 2x>-3 (i y<2 '

Solution:(i)  The inequality ¥
(i) in xp-plane is considered as m? :
2x+0y>-3 and its solution X
< o .
set consists of all point (x, y) © e ¥ : u}%
. 3 A aansaser: '
such that x, y€ R and X 2 —-5 2 h
The corresponding equation of i
the inequality (i) is Y
5.5
. : is dra
which a vertical line (parallel to the y-axis) and its graph is :
in figure 5.5(a). L (he

The graph of the inequality 2x > -3 is the open half pl

right of the line (1). , (L e

e ———————

. graph is shown in figure 5.5(b).

e e e T S E—S

Thus, the graph of 2x=-3is the closed half-plane to ﬂwrig\h[of

the line (1).
(i)  The associated equation of the inequality (ii) is

y=2 (2)
which is a horizontal line Ly

(parallet to the x-axis) and its }

Here the solution set of the 1 y=2

. inequality y< 2 is the open half e ‘ >

plane below the boundary line - : :
y = 2. Thus,the ‘graph of y< 2
consists of the boundary line and
the/open alfplane below it gy 55(h) b

-

“Example 5: Find the solution region by drawing the graph the

system of inequalities

x-2y<6
% _ 2x+y>2
Solution: x—2y<6 ...>i) »
A 2xx+y>2 ...(iD) .
The associated equation of (i) is

X=2=6 .. ’ /
o t y=0in (iii), we get » >
Forf\* mtercept,fu }" in (iii) g % 0 ﬂ [T
x-2(0) =6 "}"31
P i . /

= - x =6, so the point is (6, 0) hesew
For y-intercept, putx =0 in (iii), we get
; 0-2y=6
= -2y=6
= e % = -3, so the point is (0,-3)
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The graph of the line x~ 2y =6 is
drawn by joining the point (6, 0)
and (0, -3). The point (0,0)

. EXERCISE [N

satisfies the inequality x— 2y< 6 : ey
bocause 0 — 2(0) = 0 < 6. Thus, 1. So.lve and represent the solution set ;m areal line,
the graph of x — 2y < 6 is the () 12x+30=-6 (i) —+6=-12
upper half-plane including the ) X
graph of the line x — 2y = 6. The (iii) £—3—x=i (iv)  2=72x+4)+ 12
closed half-plane is partially Fig, 5.6 (b) . 2 4 12
shown by shading in figure ' - V) 2x-1_3x =£ (vi) ﬁ=9_ﬂ
5.6(a). The associated equation | 3 4 6- 10 5
of (ii) is _ , ‘ Solution: O\
Eey=2 - ..4w) i 12x+30=-6

For x-intercept, put y = 0 in (iv) ,weget2x +0=2 A , 12x 4+30-30=-6-30
= 2x =2 | f ' 12x = —36
= x =1, so the point is (1, 0) " -36
For y-intercept, putx =0 in (iv), we get _ ¥ ==

2000 +y=2 ' t CHECK THE .SOLUTION.
= y =2, so the point is (0, 2) ‘ - Substitute x = —3 into the original equation:
We draw the graph of the line ; ' 12(-3) +30 = —6.
2x + y= 2 joining the points (I, ~36 £30==6
0) and (0, 2). The point (0, 0) —6=—6 (True)

" SOLUTION: x = —3
Represent the solution on the real line:
Real line: o —3

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 A DR G oS i’
closed half-plane not on the . X 6 & g0  F-, 8 0.0
origin-side of the line 2x+)= 2'and S B ; (ll) $he= -12
partially shown by shading in i : g_{_ PR
figure 5.6(b). i | o - % 4 .
: : : i ities is ¢ | ==-18

The solution region of the given system of inequali . _ | 3

- and 5.60)* | x=-18x3=—54

intersection of the graphs indicated in figures 5.6(2)

shown as shaded region in figure 5.6(c). . Check the solution:

Substitute x = —54 into the original equation:

T e
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-54 e ——

—3—+6=—]2

=184 6 =~12
=12 = =12 (True)
SOLUTION: x = —54
Represent the solution on the real line:

Real line:  « —54
9
x = -54 S0 o S0 40 30 20 l:ﬂ ‘:) l.u 4
3x i :
(iii) . T
2x 3x e 1
4 4 12
2x — 3x i 1
4 42
-g - 1
4 12
12 % E e Sl
X% e
a5 —3x =
e 1
o
CHECK THE SOLUTION.
Substitute x = —% into the-original equation:
. 1C 1
: @ 3 L
\ T 4 £
i S
e 3R - -—
Convert fractions to have a common denomina
-
17712 12
1 1
— =—(True
12 12 ( )

'—\
CMION: ¥ = -2
SOLUTION: x = =2
Represent the solution on the real line:

Real line:

bbbl

g - .- 4 4 44— + " an
/ +

1 } 2
3 2
2=7(2x+4)+12x

(iv)
2=7(2x+4)+12x
2=7%2x+7%x4+12x
2=14x+28 + 12x
2=14x+12x + 28
2=26x+28
Subtract 28 from both sides: 2 — 28 = 26x
—-26 = 26x
Divide both sides by 26: x = _z—z: =-1
Solution:
- The solution to the equation is: x = —1
Representing on a Real Line: V

To represent the solution on a real line, plot a single point at x = —1.

>
L

1 L 1 | 1 L :
x=-l 8642 ¢ 2.4 6 8
2x-1 3x 5
\4 _—— -
() 3 4 6
4(2x-1) 9x_10
12 12 12
b,
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8x-4-9x 10

12 12
-x—4 10

12 12
-x-4=10
-x =14
=-14
CHECK THE SOLUTION.
Substitute x = —14 into the original equation:
2(-14) -1 3(-14) 5 |
s 4%
Simplifying this shows that the equatlon holds true,
SOLUTION: x = —14
Represent the solution on the real line:

Real line: e« —14
r=-MEg—t— =t
(vi) _1_0_.9—”1_0;t |
-Sx . 10
0 5¢
.—§=9--.2x

x S
x(--z-)-2x(9 2x)
—-x=18-4x
—x+4x=18—4x+4x

3x =18
Now, divide both sides by 3:
x = -1—8- =6

e

———

Solution:
The solution to the equation is:

A AL

Representing on a Real Line:

To represent the solution on a real line, plot.a single point at x = ¢

6

} l

=6 At
8% 92 0o 2 4 %
2. Solve each inequality and represent the solution on a
real line.
@ x-6<-2 (i) 9>-16+x
(iii) -~ 3+2x2>3 (iv) 6(x+10)<0
) ;x—%<1—21 (vi) %x'%&“%"
Solution:
i) x-6<-2
Solution:
i x—6<-2
x<-2+6 =
x<4 o

Solution set: (—co, 4] (

\<4<—+—+—i—+—}—i—+—i—+*

8 5 A -

(i) -9>-16+x

Solutioa:
-9>-16+x
-9+16>x
7>x
x<7
Solution set: (—,7) e
b NP s } } : :H__}
.\-<74;‘f_(',"; o SETY
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(iii) 3+2x>3
Solution:
3+2x>3
2x>3-3
2x =20
x>0
Solution set: [0, o)
= —>
20 et+————4————>
4 6-4-2 0 2.4 6 8
(ivy 6(x+10)<0
Solution:
6(x+10)<0
x+10<0
x<-10
Solution set: (—, —10]
x<-10
-20-15-10-5 0 5 10 15
5 3 -1
® Fice
Solution:
5 3<—1
X)) 12
Add 2 to both sides
5 <—1+3
2 e 4
3, 9.
Convcrt;torz-,
5 —1+9__?__Z
3*<zTz"1273

Multiply both sides by % to solve for x: -

_—

. ol s &
Solution set.( oo,s)

g €= —
v < T Sy .
RS T A 2
1 1 1
o) FX¥—z;=-1+-x
Solution:
1 1
A ZX‘ES—1+-I
Add > to both sides:
i 1x< 1+1
¢ 2 _12 Tk
Subtract :x from both sides: +> < ‘%"
Multiply both sides by —4 (which reverses the inequality):
22-x
| or
) i : x>2
Solution set: x (2, )
. e
<l 1 1 1 1 i1 1 LS
x22~- | B I e . . . . i
<4 -3-2-1 ¢ 1 2 3 4

3. . Shade the solufion region for the following linear
inequalities in xy-plane:

1 @) 2x+y<6 (i) 3x+7y22I
? (i) 3x-2y26 (iv) Sx-4y<20
v) 2&+120 i) 3y-4<0

| Solution:

D 2x+y<6

: ¢ Boundary Line: 2x +y = 6. .

o Points: Whenx =0,y = 6; wheny = 0,x = 3.
o Line: Solid line connecting (0,6) and (3,0).

o Test Point: Substitute (0,0):

200)+0<6 = 0<6 (true)
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o Shade below the line.
.
4

AN

{
S T
1
,1 4-de T
| | > O
‘j + AL g4
; o esnil il : : ! ‘
At ' O L
RS 10 ! -\
. - . . .
1 + 444 4 4 5 -
t 1 + © PR
- b ,JNH
s + .TI’ —g—d i v -
T H
EREE !
i u'. | AT
v

() 3x+7y>21
* Boundary Line: 3x + 7y = 21.
o Points: Whenx =0,y = 3; wheny = 0,x=7
o Line: Solid line connecting (0,3) and (7,0).
® Test Point: Substitute (0,0): ' :
3000+7(0)>21- = 0>21 (false).
o Shade above the line. - e

— ! -
B i .
; @)
() b > S :
> " % b i+
X' o _.L..l?;") < > X
Ry _ @ 4 A s
" P o GREREREE
o, o O T O
} } S -
' o | L"Y e
"'1 5 ] '
-.’. /
(iii) 3x— 2y=>6

* Boundary Line; 3x — 2y = 6.

2
s =
o Points; When x = 0,y = —3; wheny = 0.X =" |

. 0).
o Line: Solid line-connecting (0, —3) and (20)
* Test Point: Substitute (0,0):

3(0)-2(0)26 = 026 (false) —

Shade above the line

(iv) S5x-4y<20
e Boundary Line: 5x - 4y = 20
: 0. Points: When x = 0.y==5: wheny =
o Line: Solid line connecting (0,
® Test Point: Substitute (0,0):
5(0)-4(0)<20 = o0<20 (true).
" o Shade below the line.

‘vr’

Ox=4

~5) and (4,0)

) 2x+1>0
e Boundary Line: 2x + 1 = 0.
o Pointx =~ %; vertical line passing through x = — %
* Test Point: Substitute (0,0):

200+1>0 = 1>0 (true).

S —
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o Shade to the right of the line. e

i B -t

et -aw_._,qr{L._{_. dairti b
i 1
e

(vi) 3y—4<0
e Boundary Line: 3y —4 = 0.
' o Point:y = -::; horizontal line péssing throughy =4
e Test Point: Substitute (0,0): , :
3(0)-4<0 = —4<0 (true).
o Shade below the line. '
g

A

§1

; e S A
-__.,,...._:, L] 'T"‘”“T""'

.
Sen

'
S i
——pay -

BET €0 he

| 0

o] - i
| ' i

: ; 5 f

5

!

|

' i FEREE N
? Y

# .‘V,' L - "
4. Indicate the solution region of the following
inequalities by shading:
_ 2x-3y<6’ | x+y25
PR U] S (i) <1
2x+3y<12 ) ¥¥

——

lined'|

g

|
i
E
;

- Ix+Ty221 4x-3y<12
(') x_ygz ‘iv) x’*}-
3x-7 -
X - yZZl S 7 -
) VNS S
ys4 x-2y%2
Solution:

(i) 2x—3_y56and2x+3y$12
¢ Boundary Lines:
e 2x —3y.= 6: Points (3,0) and (0, -2).
: * 2x'+3y = 12: Points (6,0) and (0,4).
(] Shading:
a. o« For 2x = 3y < 6, test (0,0): 2(0) — 3(0) < 6 (true).
Shade below the line. - - -
b. For 2x + 3y < 12, test (0,0): 2(0) + 3(0) < 12 (true).
Shade below the line. ! " -
Solution: The

overlapping shaded
region is below both
lines.

(i) x+y>5and-y+x<1
. Boundary Lines:

° x +y = 5: Points (5,0) and (0,5).

° -y + x = 1: Poirts (1,0) and (0, —1).

. Shading: '

° Forx +y = 5, test (0,0): 0 + 0 = 5 (false). Shade above
the line. '
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. For —y + x < 1,test (0,0): 0= 0= 1 (true). Shade

below the line. ' , i
Solution: The region where
x+y=25and-y+x<1
overlap.

i) 3x+7y=21 and x — y<2
o Boundary Lines: -
C3x+ 7y =21: Pomts (7 0) and (0 3).

. e x—7y =2:Points (2 0) and (0,-2).
e Shading:

e For3x+7y = 21, test (0,0):3(0) + 7(0) So1

(false). Shade above the line.

" o Forx—y<2test(0,0):0- 0<2(true)Shade

‘below the line. i
e  Solution: The overlapping region of the shaded areas.
V Y

i L
,.__.-—$— By I
- ERmes
4 1 B |
i : A (s IR T TR
T A 11 ol
T - bt !
e g
AR (ARY) A |
T "\‘4‘ A_y. 5
Pox u: s S () A
S 1% 0 @0, | e
+ R L
‘ ] et U Rt il th e 4y
il /t(). -3) *“‘—""—\LT—‘ :
| TS 2 R et vy GBS
Y

e

comm— ’
: _3
(iv) 4x—-3y<12andx = :

e Boundary Lines:
o 4x — 3y = 12: Points (3,0) and (0, ~4).
o x= —%: A vertical line at x = _%-
o Shading:
o For4x—3y <12, test (0,0): 4(0) - 3(0) < 12
(true). Shade below theline. .

2 3 A
o Forx=> -% shade to the right of the vertical line.

o Solution: The intersection of the two regions.

, LA
N A} Ll L S
l. - f- i _ll
b b ool L .7
el TR L A3
2 '/./’f e

) T 5 | eSS i
X
. ‘ ok Bl o] »/(,_}u i >

| L | | g ]
S i AEESEA
—rd et e - i ; ! -

| o= T T T
_1 LT e aEEN

LS ] SEESTE

il FELT
Pt M|
! v
1

) 3x-7y>=2landy<4
o Boundary Lines:
s 3x—7y = 21: Points (7,0) and (0,3).
o y =4:Ahorizontal line at y = 4. o
* Shading:
o For3x-—7y > 21, test (0,0): 3(0) — 7(0) = 21
(false). Shade above the line.

e Fory < 4, shade below the horizontal line.
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Solution: The region above 3x — 7y = 21 and belo
.

——
Wy =4,

—

Exnml"" 6: Shade the feasible region and nnd the comer\.
points

for the following system of inequalities (or subject to th
the

*—WT’A'T 'Y"“""“""-‘“' -y
! ’.r ;4; = following constraints).
, posey > x-y<3
.3 ] i x+2056, x20, yz0
Pt TSN |
I e (710) T _{"" golution: The associated equations for the incqualities
28 AmE S - x -y <3 (i) and x+2p.< 6)(ii)
S carasun - . are x-y=3(landx+2y=6(2)
(vi) 5x+7y= 35andx—2y <2
e Boundary Lines: As the point (3, 0) and (0,-3) are 2,
on the line (1); 50 the graph of 1

x—y=3 isidrawn by joining the
points(3,.0) and (0,-3) by solid
line.:

Similarly, line (2) is graphed by
joining the points (6, 0) and (0,
3) by solid line. Forx=0and’y =
0, we have;

e 5x+ 7y = 35: Points (7,0) and (0,5). ‘
e x— 2y = 2: Points (2,0) and (0,-1). ;
e Shading: v o i . ;
e For5x+ 7y < 35, test (0,0): 5(0) +7(0) <35
(true). Shade below the line. ‘ | |
e Forx—2y<2,test(0,0):0— 2(00<2 (true).v'

Y
4

- A l
W 2 . ]
.Sﬁme?d° e few \ | 0-0=0<3and0+2(0)=0<6
e Solution: The intersection of the shaded regions-below f
both lines. ' : ;
_ ¥ ' -
. g +}
;- (\D:SJI_ ' :, So, both the closed half-planes are .
L_L NG 3 on the origin sides of the lines (1) \ 3
TN ﬁ:,‘* and (2). The intersection of these ©.3) *
04 [ closed half-planes is partially "¢ g /.',., - S
P ERE=. . displayed as shaded region in fig. -y
i o ; v . 5.7%a).
1 L0
| ¢ L {
& O f Fig, 5.7 (b) i)"
| R
g — - _
) 3
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The graph of y > 0, will be the
closed upper half plane.

The intersection of graph shown in
figure 5.7(a) and closed upper half
plane is partially displayed as

shaded region in figure 5.7(b). The

graph of x> 0 will be closed right
half plane. '

The intersection of the graph
shown in fig. 5.7(a) and closed
right half plane is graphed in fig.
5.7(c). . "

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 linear
inequalities. The points (0,0).
(3,0), (4, 1) and (0, 3) are corner
points of the feasible region. -

Example 7: A manufacturer
wants to make two types of
concrete. Each bag of A grade
concrete contains 8 kilograms
of gravel (small pebbles with

AN

(0. 100

coarse sand) and 4 kilograms ¢ \

of cement while each bag of
B-grade concrete contains 12
kilograms of gravel and two
kilograms of cement. If there
are 1920 kilograms of gravel

and 480 kilograms of cement, then graph the feasibl

Fig, 5.8 (1)

0 .
4 .‘\

N

4

 region V"

der §

- including the non-negative < v

7|Ilc given restrictions and find corner points of the feasible req:
laution: Let x be the numbe L Sible region,
Solution: L€ umber of bags of A.

produCCd and y denote the number of bags of B
produccd, then 8x kilograms of gravel will pe used for A-grag
concrete and 12y kilograms of gravel will be required for B-f’radz
concretes 50 8x + 12y should not exceed 1920, that is, :

grade congreqe
-grade concrete

8x+ 12y <1920
Similarly, the linear constraint for '3
cement will be 4x + 2y < 430 )2
Now we have.to graph the “feasible

- region for the linear(constraints a .
8x 4 12,1920 - \
4x+2y<480, x>0,y>0 5 \'

Fiz. 3.8 th) i

\
%3

Taking the one unit along x-axis and
y-axis equal to 40 we draw the graph
of the required feasible region.

The shaded region of figure 5.8(a)
shows the graph of 8x+ 12y < 1920

constraints x> 0and y> 0
In the figure 5.8(b), the graph of
4x + 2y < 480 including the non- \
negative constraints x> 0 and y > 0
is displayed as shaded region.

Fig. 38 {0) 3
The intersection of these two graphs is shown as shaded region in figure
5.5(c), which is the feasible region for the given linear constraints.
The point (0, 0), (120, 0), (60, 120) and (0, 160) are the corner
points of the feasible region. :
Example 8: Find the maximum and minimum values of the
 function defined as:
Sx.y)=2x+3y
‘subject to the constraints; x-3= 2
At pss

—
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I)}‘ - Z ‘3 x
& A
Selzoon: 1!
r—y<2 --(D
x-y<4 (1)

The associated eguation of (i) is

-

X—¥V= -
r-imercept  and  y-interoept of
r— 21 =T @ 0) and (0-2)
respectively. The graph of the line
- y=2 is draw by joining the
points (Z, 0) and (0.—2). The point
{0.0) satisfy the ineguality x- =
because 0 —0=0<Z. i
Thus, the greph of x—y <Zis the
upper hali-plane including the
graph of the line x—y=2. The
closed half-plane is partially
shown by shading in figure 5.9(2).
The associated equation of (ii) is
x+y=4
x-intercept and y-intercept of P
x+y=4are(4 0) and (0.4), The
graph of the line x +y = 4is
drawn by
joining the points (4,0) -and (0:4){
inequality x + y <4. The closed hal

shading in figure 5.9(b). i
:f, . }

=

-

Fig 39(@ &1

i
L

N

—

Fig. 5.94m 3

(0,0) satisfies the

The point
own by

f-plane is partially sh

1y

Fig. 821§

Fig. 59(c) 31’

L

/— -
gghal sz 0miy 9 Sownby dufing in figwes S 5(c)
5.9(d) respectively. e
The feasible region of the given
ystem of inequalities is the
i;msection of the graphs
indicated in figures 5.9(2),
5.9(b). 5.9(c) and 5.9(d) and is
shown a5 shaded region ABCD
in figure 5-9(¢)-
Comer pOintS of the feasible
region are (0,0),(2,0).(3. )
and (0.4). Now, we find values
of fix. y)=2x+3y at the comer
ints. )
£(0,00=2(0) +3(0)=0
f(2.0)=2(2) +3(0)=4
TG 1)=23)+3(1)=9
£(0,4)=2(0)+3(#)=12 -
Thus, the minimum value of fis 0 at the comer point (0,0) and
maximum value off at corner point (0,4) is 12.

EXERCISEE

Maximize fix, y) = 2x + 5y; subject to the constraints

/

Fig. 5.9 (e) 3;}"

1.
2y-x<8 x-y<4; x20; y20
Solution:
Problem:
Maximize f(x,y) = 2x + 5, subject to the constraints:

2y—-x<38, x-y<4 x20, y=0

Step 1: Associated Equations for the Inequalities

The associated equations for the inequalities are:
(Equation 1) .

(Equation 2)

2y—-x=8
x—-y=4

~—
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Step 2: Graph the Equations
GRAPHING 2y — x = 8 (EQUATION 1):
Rearranging, we get:
x=2y-8
We can find two points for plotting the line:
e Wheny =0,x=2(0) -8 = -8 (butx > 0 doe
~hold, so the point (-8, 0) is not valid. i
e When y=4x= 2(4)—-8=0(so the point (0, 4)i
valid.) ’ 5
Thus, the line 2y — x = 8 passes through (0,4).
GRAPHING x—y =4 (EQUATION 2):
Rearranging, we get:
x=y+4
~ We can find two points for plotting the line: (4 0), (0, —4) ‘.
e Wheny=0,x =0+ 4 = 4 (so the point is (4,0)).

e Whenx=0,y=—4(buty = 0, so the point (0;~4)is F

not valid). :
Thus, the line x — y = 4 passes through (4 O)
Step 3: Plot the Constraints - ~ \

Now, we plot the mequahtles

o For 2y —x < 8, the reglén below the line Zy x=8

(i.e., the half-plane below the line).

o For x — < 4sthe region below the line x — y = 4(ie

the half-plane below the line).

e The region for x > 0, the‘right half-plane.

o The region for y > 0, the upper half-plane.

h, will creat€

a boul! dd

These constraints, when plotted on a grap

region called the feasible region.

i

P e ————
]

' |
Feasible region and graph

|

PSR ¢

Corner points

/ G009 061200
| Fe

f
il U SR

L DA

Step 4: Fmd the Corner Points of the Feasnble Region
We need to determine the poirits where the boundaries of the
feasible region intersect. These are the corner points.
INFERSECTION OF 2y —x =8 AND x=y= 4:
Solve the system of equatlons
2y—-x=8
e x—y=4
From the second equation, solve for x:
x=y +4

~ Substitute x= y+ 4into the first equatlon

2y—(y+4)= 8=>2y y-=4=8 = y= 12

Substitute y = 12 intox =y + %
=12+4=16

Thus, the intersection pomt is (16 12).

—
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INTERSECTION OF 2y —x = 8 WITH THE Y-AxIg (; N —— 2 =30
N -

When x = 0, substitute into 2y — x = 8:
2y—8 = y=4

Thus, the point is (0,4). ﬁ

INTERSECTION OF x — y = 4 WITH THE X-AXIS (y= =0) [

When y = 0, substitute into x — y = 4: : 1
x=4 |
Thus, the point is (4,0). ‘
Step 5: Maximize f(x,y) = 2x + 5y at the Corner Points
Evaluate f(x,y) = 2x + 5y at each of the corner pomts 5
e At(04): ‘
£(0.4) = 2(0) + 5(4) = 0+20 = 20
o At(4,0):
f(4,0)=2(4) +5(0) = 8+0 8
e At(16,12):
£(16,12) = 2(16) + 5(12) = 32 + 60 =92
Step 6: Conclusion
The maximum value of f(x,y) = 2x + 5y is - and it occursa
the point (16, 12).
Feasible Region and Graph: : :
¢ The feasible region is the area bounded by the lines
2y — x = 8, x — y = 4, the x=axis, and the y-axis.
o The comner points-of the feasible region are (0,4), (40)
and (16,12).
2. Maximize j(x, y)=x + 3p; subject to the constraints
2c+5y<30; Sx+4p<20; x>0; y20
Solution: The associated equations are

2+ 5y =30 ST )
and Sx+4y =20 ...(i1)
x-intercept |
Puty=0in (i) g sl
2x +5(0) =30 /

x=15
1% ordered pair = (15, 0)
y-intercept
Put x=0in (i)
2(0)+5y =30
S5y =30
30
=
y=6

Second ordered pair = (0, 6)
Put x =y =0 in"2x + 5y < 30 (origin test)
2(0) +5(0) <30
' 0 <30
Which is true, so shading lies towards origin test.
Now consider,

“Sx+4y =20 _
x-intercept
Puty=0
5x+4(0) =20
5x =20
x = 2—50‘ =4
1* ordered pair is (4, 0)
y-intercept -
Putx=0_
5(0) +4y =20
4y =20
y =5

2" ordered pair is (0, 5)
Putx=y=0in5x +4y <20
5(0) +4(0) <20
0 <20
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\\ hich is true, so shading lies Yowards origin \“]Q\A

Nm\ we draw th lines.

i
..
‘.(

((l 6)

; .\+"u-\6 (0’;‘)\\71\02) |\
6-x) (0.0)d o) (IF ) j
; 2] | v
o Fcasublc lcglon and graph ‘ E | ?
0(0,0) 44,00 e
- B(0,5) <

OAB is the feasible region._

Comer points are O(0, 0), 4(4, O), B(0, 5)
Now, ﬂx V) —x+3y s | ,
00,00 - | skl ﬁ
: - fl0,0)=0+3(0)=0 ¢
A@4,0) : N
: : ' _f(4,'_0)=4+3(0)=4
~ B(0, 5) | =
' ' j(O 5)= 0 +3@ (
= I\
, Clearly maximum value of f(x,y) is 15 at corner pomt (0,5).
3. Maximizez=2x+ 3y, subject to the copstramts
e 2x+y<d; dx-y<d; . L.x20: y20
~ Solution: The assoc1ated equatlons are : i
x+y =4 : 7--(i‘)_
and - Sx-y =4 (i)
 x-intercept .
Puty =0 in (i) e
| : 2% =4 kv
]

——

1" ordered pair = (2, 0) \

y-intercept
Putx=10
20)+y=4
y=4
Second ordered pair = (0, 4)
Putx=y=0in2x+y<4(origintes)
2(0)+0<4
0<4

Which is true, so shading lies towards origin test.
Now consider, 4x-y =20

" x-intercept
- Put y=0dn (ii)

4x-0=20
4x =4
P Ra
1* ordered pair is (1, 0)
y-intercept
“Putx =0 in (i)
40)-y =4
-y =4
y=-~3

" ordered pair is (0, -3)
Putx=y=0indx-y<4 .
40)-0 <4
0<4
Which is true, so shading lies towards origin side.

——__ Now we draw the lines.
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% FéaAsibie_r_region-a_illiq graph | & - & 1 s
0 (0, 0), A(1, 0), B(0, 4), C(x,y) .
OABC is the feasible region.
Comer points are O(0, 0), A(1, 0), B(0, 4), C(x, y) =2
Solving both equations to find corner point. / '
Adding (i) and (ii) :
2x+y =4
4x—y =4

6x =8

W|H B\ oo

P

Il

¥
- ’
Putx = 3in 1% equation.

4 _
2(3)+y =4

'8‘+y =4

3 . | o

. 4 4
Corner point C (5 ’ 3)
Putting all corner points inz =2x +3y
£0,0)=2(0) +3(0).=0.
A1, 0)=2(1)+3(0) =2
f0,4)=2(0) +3(4) =12

15.5)%6)+6)

8 :
=324
_ 3+ 38

i i
So maximum value of function is ?2 at corner point (0, 4).

4. Minimize z = 2x + y; subject to the constraints:

- x+y23; Tx+5y<35; x20; y>0
Solution: Let's solve the given linear programming problem step
by step. 4
Problem:

Minimize z = 2x + y, subject to the constraints:
x+y=3 7x+5y<35 x20, y=20
Step 1: Associated Equations for the Inequalities
The associated equations for the inequalities are:
* x+y = 3 (Equation 1) A
* 7x+ 5y = 35 (Equation 2)
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T

Step 2: Graph the Equations
GRAPHING x + ¥ = 3 (EQUATION 1):

Rearranging, we get:
y=3-x

We can find two points for plotting the line:
e Whenx =0,y =3—0= 3 (sothe point is (0,3)),
e Wheny=0,x =3 -0 = 3 (so the point is (3,0)).
Thus, the line x + y = 3 passes through the points (0,3) and
(3,0).
GRAPHING 7x + 5y = 35 (EQUATION 2):
Rearranging, we get:

_35-7x
Y=75
We can find two points for plotting the line:
« Whenx =0,y =272 =7 =7 (s the pointis (07))

e Wheny=0,7x=35 = x=35 (so the point is (5,0)). \
Thus, the line 7x + 5y = 35 passes through the points (0,7) and
(5,0).

Step 3: Plot the Constraints
Now, we plot the inequalities on the graph:
Forx+y =2 3,theregionabovethelinex+y= 3.

e For7x + 5y <35, the region below the line

e 7x+5y=235 ' .

e The region for x'2.0, the right half-plane.

e The regionfor y = 0, the upper half-plane. .

Step 4: Find the Corner Points of the Feasible Re.gw“f .
We need to determine the points where the boul_ld'al’lcs 0
feasible region intersect. These are the corner polnts.r;.
INTERSECTION OF x +y = 3 AND 7x +5Y = ™

Solve the system of equations: H

e x+y=3

., 7x+5y=35
From the first equation, solve for y:
y=3-x
gubstitute ¥ = 3 — x into the second equation:
7x+5(3-x) =35
7x + 15 = 5x =3%
2x=20 =4 x=]0

gubstitute x = 10 into the first equation x + y = 3:
: 10+y =3 = y= i

Since y = —7 is not.a valid point in the feasible region

(as y = 0), this intérsection point is not valid.
INTERSECTION OF x + y = 3 AND THE X-AXIS (L.E., y = 0)
Substitute y = 0 into the equation x + y = 3:

‘ x+0=3 = x=3
Sg; the intersection point is (3,0).

"INTERSECTION OF 7x + Sy = 35 AND THE X-AXIS (LE., y = 0):

Substitute y = 0 into the equation 7x + 5y = 35:
7x+0=35 = x=5

' So, the intersection point is (5,0).

INTERSECTION OF x +y = 3 AND THE Y-AXIS (LE., x = 0):
Substitute x-= 0 into the equation x + y = 3:
0+y=3 = y=3
So, the intersection point is (0,3).
INTERSECTION OF 7x + 5y = 35 AND THE Y-AXIS (LE., x-= 0):

~ Substitute x = 0 into the equation 7x + S5y = 35:

0+5y=35 = y=7

So, the intersection point is (0,7).
Step 5: Evaluate the Objective Function at the Corner Points
The feasible region's corner points are:

e (30)e (50

e (0,3) ¢ (0,7) f
Evaluate the objective function z = 2x + y at these points:
% At(30):2z=23)+0=6
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e —
—

o At(50:z=2(5)+0= 10
e At(03):z=2(0)+3=3
o A1(0,7):z=2(0)+7=7
Step 6: Conclusion
The minimum value of z = 2x + y is E]. and it occurs g the
point (0,3).
Feasible Region and Graph:
e The feasible region is the area bounded by the lineg
x+y =3,7x + 5y = 35, the x-axis, and the y-axig
o  The comer points of the feasible region are (3,0), (5.0)
(0,3), and (0,7). ),
ssssesssar 2 o

-4 + o - i

TN

5. Maximize the function defined as; fUx, ) = 2x + ¥
subject to the constraints: ‘

s H

2x+y<8; x+2y<14; x20; y20
Solution: The associated equations are
2x+y =4 (l)
x+2 =14 ..(ii)

"/

|
|

¢
¥
i

———

x-intercept
Puty =0
x+0 =8
x=8
x=3-4
1* ordered pair is (4, 0)
y-intercept
Putx=0
2(0)+y =8
y =8
Second ordered pair is (0, 8)
Putx=y=0
2x+y<8
2(0)+0<8
0<8
Which is true, so shading lies away from origin side.
x-intercept
Puty=0
x+2(0)=14
; x=14
1% ordered pair is (14, 0)
y-intercept
Putx=0
0+2y =14 )
2 =14 2
y =7
2" ordered pair is (0, 7)
Putx=y=0in
x+2y<l14
0+2(0)<14
0 <14

Which is true, so shading lies towards origin side.

—
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Now we draw the lines.

i R R HETE e
\ : X l_"f:',_;.‘,‘.-_‘_‘v :

e - ST 2 RTEeEall (Eadsmeas RORRLY
4‘5\ ,\[‘ | 1 riieherdet 15 i b

........

 Feasible region and grapt |

e | l‘f’f;l:i.‘ BB T:‘Zrl-' BT DM T

{O(0, 0), A(4, 0), B(x, y), C(0, 7)}

From diagram, common shaded region is OABC
Corner points are O(0, 0), A4, 0), C(0, 7), B(x, )

We find corner point B(x, y) by solving (i)/and\(ji) as

Multiply (i) by (ii) and subtract from (u)

x+2y =14
4x+2y =16
3x =2
DX
73
2.
Putx—3m_1 fory.
2 »
2(§)+y=8
-4
3+ 38
4
y =8"3 ;

e — -

_24-4_20
: . 2 20
So corner point B has coordinates as 33
Now, f(xd’) =2+ 3y
Corner point O(0, 0)
10, 0) = 2(0) +3(0) =0
Comner point A(4, 0)
' f4,0)=2(4)+3(0)=8
wsf3,2)
Corner point B| 3,3
2 20 2 20
f(3’ 3 ) =2(3)+3( 3 )
4
b 3 20
4+60 64
sy PRt 21.33
. Corner point C(0, 7) -

f0,7)=2(0)+3(7)=21

~ we observe that f{x, y) has maximum value 21.3 at corner

: (2 20)
point 323
6.  Find minimum and maximum valuos of z=3x + y;
subject to the constraints:

3x+5p215; x+6y=>9; x20; =0
Solutwn Let's solve the linear programming problem step by step
to find the minimum and maxunum values of z = 3x + y, subject
to the constraints:

Problem:
Maximize and minimize z = 3x + ¥, subject to the constraints:
3x+5y=>15
x+6y=9
R x>0, y=>0
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e . = \
1: Convert Incqualitics 10 ‘! qualities ‘

il iated equanons for the nequalities are

The assovl

- 15 (Fguation 1)

e 4 Sy
o x4by="9 (Fgquation 2)
Step 2: Graph the F quations

GRAPHING 31 + Sy = 15 (EQUATION 1):

Rearranging the equation to solve for y:

_15—Bx
Y=7"7%

We can find two points for plotting the line:

_ 15-3(0)
T s

e Whenx=0,y = 3 (so the point is (0,3)),

e When y=0, 3x=15 = x=35 (so the pointis (5.0))
Thus, the line 3x + Sy = 15 passes through the points (0,3)ang 1
. '

(S;O)‘
GRAPHING x + 6y = 9 (EQUATION 2):
Rearranging the equation to solve for y:

9=
y-‘ 6

We can find two points for plottng the line:
o Whenx=0,y= 1;6! = 1.5 (so the point is (0,1.5)).
e Wheny = 0;2'= 9 (so the point is (9,0)).

Thus, the line x + 6y = 9 passes through the points (0,1.5) an
(9,0). .

Step 3: Plot the Constraints and Identify the Feasible Regio® 3

We need to plot the inequalities on the graph:

e For3x + 5y > 15, the feasible region is above the lin¢

For x ¢ 6y 2 9 the feanbie region s shave e loe ¢ +

6y =9
y 2> 0, the feamble region 15 8 he right hall plane

y 2 0. the feasible region i m the upper half-plane

M For

o For
The feasible region is the intersechion Dfofhew rgons
step 4: Find the Corner Points of fhe ¥ w Wegion |
we need to determine the point§ whetethe houndares of 'he
feasible region intersect. These are the corner points
(NTERSECTION OF BgA Sy = 1IS5AND x 4 6y =9
Solve the systemyof eQUATIONS:
e 3x+ Sy % )5
o x+6y=9
From the second equation, soive for x
4 x=9-6y
Substitute x = 9 — 6y into the first equation:
3(9-6y)+ 5y =15
27-18y+5y =15

27-13y =15
l‘\
“By=-12 = y=—
o 0
Substitmey=153intox=9—6y:
12 72 117 72 45
=9—6(—)=9—'— — e T e
x 13 13 13 13 13
. .. [45 12
So, the intersection point is (E'B

INTERSECTION OF x + 6y = 9 AND THE X-AXIS (LE,y = 0):
Substitute y = 0 into x + 6y = 9:

x=9
So, the intersection point is (9,0).
INTERSECTION OF 3x + 5y = 15 AND THE Y-AXIS (ie, x = 0):
Substitute x = 0 into 3x + 5y = 15:
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L m— :
sy=15 = y=3 \ -

So, the intersection point i$ 0,3

Step 5: Evaluate t

The corner poin
[ ] (9,0) * (ng)

(=3
* \13’13 |

he Objective Function at the Corngy
ts of the feasible region are:

).

Oinh

Evaluate the objective function z = 3x +y at these poins.

e At(03): .

z=3(0)+3=3

o At(9,0):

45 12
. t(—— :
A 13’13

z=309)+0=27

13
Step 6: Conclusion

The maximum value of z = 3x
point (9,0).

Lo (45) 12 135 12 147

+—=—T"FTT=
i N i v eias

The minimum value of z =3z + is [3], and it, oceurs at theé-

point (0,3).

+yis and it occursiat the t

A B

. Feasible regibn and grathA &

{, Four options a

view EXERCISE Il

re given against each statement. Encircle

the correct one.

ii.

ii-

iv-

vii-

viii-

In the following, linear equation is:

a) S5x > 7 b) 4x-2<1
) x+1=1 d) 4=1+3
‘Solution of 5x—10=101s:
a) 0 b) 50
o 4 . d 4
If 7x+ 4 < 6x 6, then'x belongs to the interval
a). (27 b [2)
de |, 62) 9 2
A vertical line divides the plane into
Ja) lefthalfplane 'b)  right half plane
"¢  fullplane d)  two half plane
" The linear equation formed out of the linear inequality is
~ called _
'a)  Linear equation b)  Associated equation
<) Quadratic equal d) None of these
I +4<0is: "
a) Equation b) Inequality
cey Not inequality d) identity
 Corner point is also called:
a)  Code ' b)  Vertex
c) Curve . - d) Region
(0,0) is solution of inequality: .
~a) 4x +5y>8 b) 3x+y>6
() -2x +3y<0 - d) x+y>4

ix-

" The solution region restricted to the first quadranf is

called:

a) ijective region b) = Feasible region
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Solution region d) Constralmsh
A function that is to be maximized or minimize ; i

x- Solution function b)  Objective i l]ed
¢) Feasible function d) None of these Cligy
Answers: ' i s
AT e @ e (@] d oy
a5 i b [oa] ¢ JG[ b T
b
2. Solve and represent their solutions on real line,
x+5 2x+1 1
i =1-x (ii T I 1 x\‘l ,
(i) (ii) SR 3
(i) 3x+7<16 (iv) S(x-3)>15x- (M0xsg
Solution: ' )
0 Z=1-x _
x+5=3(1- x)
x+5=3-3x
x+3x=3-5
4x = -2
x= o 1
T i
Solution: x = — - :
1
\—_;ﬁi‘; ; HE , t ‘> {
us 2x+1 1 \ 8 y
W . 5PN o
x+ : )
o(Z57)+eg)=6(1-5)

3
2(2x+1)+3—-6 —2(x-1)
4x+2+3=6-2x+2

4x+5=8- 2x'
6x =3

W e 31
¥=% 2
__1
Solution:x—'
I P
\='2_<r; T T o T R g
Lo 3x+7<16 :
1
i) 3x <167
3x<9
x<3
Solutlonx<3 i
x<3 Ty W T

5(x— 3)>26x - (10x+ 4)
5x(x =3) >26x- (10x+4)
5x—15 >26x—10x—4
- 5x—15 216x—
~15+4 >216x—-5x

—11 211x
-11

T 2

x<-1

)

The given inequality is (= oc, = orc<x<-1
Solution: There is no solution.

i 3 41—’ i 3 3 3 b
.\<1‘T_aﬂs.i.nls R g
3. .Find the solution region of the following linear

. equali‘ies:

i 3x-4p<12 ; 3x+2y23
(i) 2x+y<4 - ; x+2y<6
Solution: : 2
() 3x—4y<12and3x+2y=3
Sol.  Associated equations are

3x—4y =12 O

——
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d P |
ol Now we draw the lines.

x.intcrﬂ‘P‘ y

Puty= 0 _ ro
' 3w —4(0) = 12 ] I L
T =12 ' EEREA %‘r— B |
g =8 LN
First ordered pair is (4, 0) - rTT \ :
y-intercq“ L b—_ B NN
Putx= 0 2} \“L} A/'a-
3(0)-4y =12 -. . T AN OLAT
-4y =12. ed: i S T
s | BEas
Second ordered pair is (0, = 3) ' v : = T8 ; j
Takex=y=0 (origin test) : 5\ ~ 7 —t
30)-40) <12 - : HEN T
0 <12 ' : i - -
Which is.true. So shading lies towards origin side. 4 TERNE *'T i T
x-intercept . : ! ' _
Puty=0 Bl (@) 2xtys<4 x+2y<6
3x+2(0) =3 ' , 'Sol.  Associated equations are
3x =3 ‘; ' x+y =4 (i)
x =1 , -and ° x+2y =6 ...(ii)
. = N O N\ : ﬂ x-intercept
Fqst ordercd pair is (1, 0) : . Puiy=
y-intercept : : : ol
Putx=0 FA . St =2
30)+2y = 3 Fud'om v vrsdd First ordered pair is (2, 0)
=3 il y-intercept
y = 3 : Putx=0
2 ! | - 200)+y =4
y = 1.5 S Sy y=4

Second ordered pair is (0, 1.5) Second ordered pair is (0, 4)
Put x = y = 0 (origin test)

Take x =y =0 (origintest) - ‘ :
30)+2(0) <3 » 20)-0 <4
A o 9-=4 :
Which is false, o shading lies away from origin side Which is true. So shading lies towards origin side.
: ; ; Xx-intercept .
A Puty=0

= R N
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// e
) =6 -
b Feasible Region

tep 1t [dentify the

' k= 6
- Step oy : ; ystem of mequalities
First ordered pair is (6, 0) The feasible region 18 determined by the system of mequaiities
y-intercept x+yst
tx=0 xz20
o 0+2y =6 , ”
%y = o y20 .
j, = This defines a triangular region in the first quadrant, bounded by
— ordered pair is (0"3) ; e Thelinex+y= 4, which intersé¢ts the xes at (4,0) and
Take x =y = 0 (origin test) (0.4).
0+2(0)<6 - e The coordinate axes (where x =0 and y = 0)
0 % 6 - =i Step 2: Find the Vertices of the Feasible Region
Which is true, SO sl}admg lies towards origin side. The vertices of the feasible region occur at the intersections o} the
Now we draw the lines. . » boundary lines:
10 : LAl 17111 " o (0;0) from the intersection of x = 0 andy = 0.
F Tt ‘ | | ' o (4,0) from the intersection ofx+y=4andy=0.
- ¢'..(0,4) from the intersection of x + y = 4 and x = 0.
< TR T 1 — | I Thus, the vertices of the feasible region are (0,0), (4.0), and
3 &) :' ; ‘ (0,4). ’
. R NI \ ‘ Step 3: Evaluate g(x,y) at the Vertices
: i B\ G } A = » ‘Now, we evaluate the objective function g(x,y) = x + 4y at each
- ﬁg«ﬂ i - of the vertices.
T | o At(0,0): g(0,0)=0+4(0)=0
IEVLZA ~ LR o At(40): g(40)=4+4(0) = 4
o B . | - .
CAY LY [T o At(0,4): g(0,4)=0+4(4) =16
d - ? _l" . . St 4: . . .
4. Find the maximum value of g (x, y) = ¥t 4 subject 0 | P I‘.‘md MR PO Valuf
constraints . 35 5% ‘ The maximum value of g(x,¥) occurs at the vertex (0,4), where
x+y<4,x>0andy20. | ‘2(0‘4)=,16‘
- Solution: To find the maximum value of the function Tl(: nd“s!om Rl .
© g(x,y) = x + 4y subject to the consti'aint; x+yShi >0, ¢ maximum value of g(x, y) = x + 4y subject to the given
: : constraints is .

y = 0, we can follow these steps: R
g / :
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Sol.

- . e \
Find the minimum value of f (x,y) = 3x + §p -
) Jeﬂ [
b

constraints
x+3y23 Cx+y22,
Associated equationé are’
x+3y = 3
and x+ y =2
x-intercept
Puty=0
x+3(0) =3.
x =3
First ordered pair is (3, 0)
y-intercept
Putx=0
0+3y =3
3pr=38
y=1

Second ordered pair is (0, i)
Take x = y,=0 (origin test)
“0+3(0)<3
0 <3
Which is false, so shading lie
x-intercept ik

Puty=0

x20, y>0.

(i)
...(i)

s away from origin side.

x +7 0=2

x =2

First ordered pair is (2, 0)
y-intercept ’

putx=0 ‘
0+y =2
y =2

" gecond ordered pair is (0;2)

Take x = y = 0 (origin test)
0+0>2
0>2

Which is false, so shading lies towards origin side.

: 'Now we draw the lines.

¥
4

\ (0.2)

. '(0\1) 3.9 :
RS emm—— X
: L] v X))

»
Comer points are (0, 2), A(x, »)3, 0)
We find corner point A. We solve (i) and (ii)

x+3y =3

- x+-p=2
=1
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k. -
Il
N |—

Put:g=%in (i) for x:
| (l
x+3 3

b s

N
I Il
W ('S

x =3-=

o NW

_3
S
Corner pomt A(; é) ‘
.-_~Now f(x y) N3x + 5y
- Corner pomt 0, 2)
‘ f(O 2) = 3(0) + 5(2) =10

RPN © b . SR |
. Co = =}
.\ mer point (2 2)

Y-

Il
w

N
N | —
S

+ 3

2
2

I
=~

N =

-+

Comer point 3, 0) | |
' J(3,0)=3(3) +5(0)
=9

s
Y 3 .1).
INimum v.alue of function is 7 at corner point (5 2
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