Linear Programming

1. A linear programming problem deals with the optimization ofa/an: (2024)
(A) logarithmic function

(B) linear function

(C) quadratic function

(D) exponential function

Ans. (B) linear function

2. The number of corner points of the feasible region determined by
constraints x=>0,y=>0,x+y=>4is: (2024)

(A)O

(B)1

2

(D)3

Ans. (C) 2

3. Solve the following linear programming problem graphically: (2024)
Maximise z = 500x + 300y, subject to constraints
x+2y<12

2x+y<12

4x + 5y > 20

x=0,y=0

Ans. Max z = 500x + 300y

\ 'TY
X +2y=12
: B =(0, 6)

2x+y=12
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Corner Point Z
A(0,4) 1200
B (0,6) 1800
CH44) 3200
D (6,0) 3000
E (5,0) 2500

Maxz =3200atx=4,y=4
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12.2 Linear Programming Problem and :

its Mathematical Formulation
MCQ

1 Which of the following points satisfies both the

ineguations 2x+y< 10 and x + 2y = 87
(a) (-24) (b) (3.2) (& (-56) (d) (4.2)
(2023) ()

Z.  Thesolution set of the inequation 3x + 5y < 7is

(a) whole xy-plane except the points lying on the

line 3x+5y=7.

(b} whole xy-plane along with the paints lying on

theline 3x+ 5y = 7.

() open half plane containing the origin except the |

points of line 3x + 5y =7.
{d) open half plane not containing the origin.

Z=11x+Tyis

(a 21 (b) 33 (J 14 (4 35

4, The number of solutions of the system of
inequationsx+2y = 3, 3x+4dy 212, xz0, vz 1is
(a} 0 {b) 2 (c) fnite (d) infinite
(Term 1, 2021-22) (U]

5 The mamrnurn value nf ..?_’ 3x + 4r sulmett to the

mnstmmtsx}ﬂ vaﬂandx+y5 1is

(a) 7 (b) 4 © 3 (d) 10

figure
L,
R\ {0, 104}

{0, 38)

o tﬁzm‘ﬁai‘n‘m 7

Then, the constraints of the LPParexz 0,y 2 0 and
(3a) 2x+y=52andx+2y<76&
(b) Zx+y<104andx+2y<76
() x+2y<104and 2x+y=<76
(d) x+2y<104and 2x+y< 38

{a) a+b=0 {b)
b 3a=b {d)

a=h
a=3b

toconstraints x-yz-1x=3,xz0,yz0

(Term 1, 2021-22) (V) |

(Term I, 2021-22) (Ev] |

f.  The feasible region of an LPP is given in the following 12

(Term 1, 2021-22) (ig) |

7. If the minimum wvalue of an objective function
Z = ax + by occurs at two points (3, 4) and (4, 3) then :

(Term 1, 2021-22) (U]
8. For the following LPP, maximise Z = 3x + 4y subject !

10.

F e
(2023) (1] |

3. If the corner points of the feasible region of an LPP
are (0, 3), (3, 2) and (0, 5), then the minimum value of |

i 13,

5 TYT (3 marks)

i 14,

c=x

the maximum value is

(a) O (b) 4 () 25 (d) 30

(Term 1, 2021-22) (Ap)

The corner points of the feasible region determined
by the system of linear inequalities are (0, 0), (4, 0).
{2, 4) and {0, 5). If the maximum value of z = ax + by,
where a, b > 0 occurs at both (2, 4) and (4, 0), then

(a) a=2b (b) 2a=b =5
[c) a=b (dl 3a=b (2020)( U |

In an LPP, if the objective function z = ax + by has the
same maximum value on two corner points of the
feasible region, then the number of points at which
2 max DCCUrS i5

(a) O (b) 2 (c)

finite (d) infinite

(2020 (U |
The feasible region for an LPP is shown below :

Let z = 3x = 4y be the objective function. Minimum
of 7 occurs at

"M o
(0.8) (6.8)
6. 5)
{0.0) (5.0 .
@) (0.0 ) ©8)
© (5.0 (d) (410)

(NCERT Exemplar, 2020) (Ag |

The graph of the inequality 2x + 3y > s

(a) half plane that contains the origin

(b) half plane that neither contains the origin nor
the paints of the line 2x + 3y = 4.

[c) whole XOY-plane excluding the points on the
line 2x + 3y = &.

(d) entire XOY-plane.

The objective function of an LPP is

{a) aconstant
(b) alinear function to be optimised

¢} an inequality
(d} aquadratic expression

(2020) (1]

(2020) (7 |

Solve the following linear programming problem
graphically :

Maximise z = -3x - Sy

Subject to the constraints

~Ix+y=d
X+y=23
K=2v= 2,
x=0,y20. (2023) (EV)
@& www.studentbro.in



(4 marks)

15.

Solve the following linear programming problem |
graphically : i
Maximize z = Ix + Ty

Subject to constraints

X+ 3y <60
x+y=10
x<y
xy20 (2021) (Ev] |

. The comner points of the feasible region determined by :

(5 /6 marks)

! 20.

the system of linear inequations are as shown below:

Answer each of the following :
(i} Letz=13x - 15y be the objective function. Find
the maximum and minimum values of z and also :
the corresponding points at which the maximum
and minimum values occur. i
(ii) Letz=kx +y be the objective function. Find k, if :
the value of z at Ais same as thevalueof zat B. ¢

(2021) |
Solve the following LPP graphically :
Minimize 2= 5x + 7y
Subject to the constraints
2x+y28,x+2y210, x,y20 (2020) (&) |

! 18,

19,

P 21,

P 22,

f 23,

Solve the following LPP graphically :
Minimise £ = 5x + 10y
Subject to constraints x + 2y < 120, x + y = &0,
x=220and x. y=0
(NCERT Exemplar, Delhi 2017) [E.-:
Maximise £=x+ 2y
Subject to the constraints:
x+2y2100,2x-y<0, 2x+y=200, x,¥y=0
Solve the above LPP graphically. o
(NCERT, Al 2017) [Ev|

Solve the following linear programming problem
graphically.
Maximize : P = 70x + 40y
Subjectto: 3x+ 2y =9, I +y = F x=0,y=0
(2023) (Ev)

Solve the following linear programming problem
graphically.
Minimize : £ = 60x + 80y
Subject to constraints:

Ax+4y=8

S+ 2y=11

x,y=0 (2023) (tr]
Find graphically, the maximum value of z = 2x + 5y,
subject to constraints given below:
2x+4y =8 Ix+y=buxty=d;x>=0,vy=0

(Delhi 2015) (Ev]

Maximise z = Bx + 9y subject to the constraints given
below :
2+ 3y=6, A -2y=6,v=1lxv=0

(Foreign 2015) (Ev)

N A
\ CBSE Sample Questions /

objective function £ = 4x + 6y occurs at

12.2 Linear Programming Problem and

its Mathematical Formulation

MCQ

Get More Learning Materials Here : &

The solution set of the inequality 3x + 5y < dis
(a) anopen half-plane not containing the origin,

(b) anopen half-plane containing the origin.

(c) the whole XY-plane not containing the line
Jx+ay=4,

(d] aclosed half plane containing the origin.

(2022-23) (Ev)

The corner points of the shaded unbounded feasible
region of an LPP are (0, 4), (0.6, 1.6) and (3, 0) as :
shown in the figure. The minimum wvalue of the :

c=x

¥
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(a) (0.6, L&) only a and b such that the maximum Z occurs at both the
{b) (3,0)only points (30, 30) and (0, 40) is

(e} (0.6, L&) and (3,0)only i la) b-3a=0 (b} a=3b

{d) at every point of the line-segment joining the : €} a+2b=0 (d} 2a-b=0

points (0.6, 1.6) and (3,0) (2022-23) (B

3. Based on the given shaded region as the feasible F
region in the graph, at which point(s) is the objective :
function Z = 3x + 9y maximum? i

I (3 marks)

(Term 1, 2021-22)

In a linear programming problem, the constraints on
the decision variables x and yare x - 3y 2 0, vy 2 0.
0 = x £ 3. The feasible region

(al isnotin the first quadrant

(b} isbounded in the first quadrant

c) is unbounded in the first quadrant

(d) does not exist (Term [, 2021-22) | u

g. Solve the following Linear Programming Problem
i graphically:
Maximize 7 = 400x + 300y subject to x + y < 200,
xs40,x220,y20 (2022-23) (Ev)
(a) Pnint B (. (5 /& marks)
:‘;h]} Em":g Solve the following linear programming pmblem
c Qi
L.EF hically.
{d} every point on the line segment CD i :-"Iaxil:'lnizpz ::;:1_ A
5 W N fTﬂ@ h 2?212%}1'2-] Subject to constraints;
4. In the given graph, the feasible region for a LPP is X+ 2y= 100
shaded. The objective function Z = 2x - 3y, will be : 2x-y<0
ini at : =
minimum i %+ y < 200
(4.10) L xy=0 (2020-21) (Ap)
: 10. The corner points of the feasible region determined
0.8)1 6. 8) i by the system of linear constraints are as shown below:
{5,5)
0.0 5.0
(@) (4,10) {b) (6,8)
() (0,8) (d) (6,5)

(Term 1, 2021-22) (Ap)
5. A linear programming problem is as follows : ;
Minimize £ = 30x + 50y
Subject to the constraints,
ax+5y=15
2x+3y=<18
¥x20,yz20 i
In the feasible region. the minimum value of £ ocours at
(a) aunigue point i
(b) no point
() infinitely many points
(d) two points only (Term |, 2021-22) (U] |

4. For an objective function Z = ax + by, where g, b > (;
the corner points of the feasible region determined :
by a set of constraints (linear inequalities) are
(0, 20, (10, 10), (30, 30) and (0, 40). The condition on :

Get More Learning Materials Here : &

c=x

g 117 171 71
12345467

Answer each of the following:

(i) LetZ=3x- 4y be the objective function. Find the
maximum and minimum value of £ and also the
corresponding points at which the maximum and
minimum value occurs.

Let £ = px + gy .where p, g > 0 be the objective
function. Find the condition on p and g so that
the maximum value of 7 occurs at B(4,10) and
C(&, 8). Also mention the number of optimal
solutions in this case. (2020-21) I_Ei'-:

(i)

@,g www.studentbro.in



Detailed
P\ Previous Years' CBSE Board Questions 8

1 [di:Wehave Zx+y<10andx+ 2y=8

Let us check which of the given points satisfy the given

inequation one by one.

a) (-2.4)
2x(-2)+4=-4+4=0<10

and -2 +2xd4d=-2+8B=46F 8

(b) (3.2)
2%3+2=6+2=8<10
3+2=u2=3+4=7¢ 8

{c) (-5.6)
2=(-5)+b6=-10+6=-4<10
-5+2x4=-5+12=7 2 8

d (4.2)
2x4+2=10=10;4+2%x2=8=>8
(4, 2) satisfy both the inequations.

2. c):Given inequationis 3x+ 5y <7
Let us draw the graphof 3x + 5y =7

x| 0O | 233 ¥
T
¥ | 14 0 4 4
e 3
Substitute, x = 0 and .2 4(0,14)
y = 0in the inequation, g
we get a - (233,0)
JO)+5(0) <7 < =TT X
ie, O<7whichistrue. oG -,
s The solution set
of the inequality is Bx+5y=T7
an open half plane w

containing the origin
except the points on

line 3x+5y=7.

3 (a):Given, Z=11x+7y
At(0,3),Z=11x0+7%3=21
At(3,2),Z=11x3+7x2=47
At{0,5),Z=11x0+7x5=35

Thus, Z is minimum at (0, 3) and minimum value of Z is 21.

4. [a): Given,
Xx+2ys3, 3x+dyz 12, xz0.vz1
The graph of given constraints is shown here.

Since, there is no common region, 5o, no solution exists.

[ Key Points (/]

= Afeasible region is an area defined by a set of
coordinates that satisfy a system of inequalities.

5. (bl:'We have to maximise £ = 3x + dy
Subject to constraints, x=0. yz=0andx+y <1

Get More Learning Materials Here : &

£ 10. (d):
has the same maximum value on two corner points of the
i feasible region, then the number of points at which z__
i pccurs is infinite,

c=x

SOLUTIONS

* m_umJ/ %m %

; ¥

i The shaded portion OAB is the feasible region, where
: 0(0,0), A1, 0) and B(0D, 1) are the corner points.
AtOD,0),2=3=x0+4=0=0

P AtAILO),Z=3x1+4x0=73

AtBID, 1), Z=3=0+4=x1=4

! o Maximum value of Z is 4, which occurs at B(O, 1).

Concept Applied HE}

= Any point in the feasible region of a linear
programming problem that gives the optimal value
{maximum or minimum) of the objective function is
called an optimal solution.

&.  [b):Clearly, the pair of points given in graph, and
i (0, 104); (52, 0) and {0, 38); (76, 0) satisfy the corresponding
: equations given in option(b) i.e. 2x +y = 104 and

P x+2ys 76

i 7. |b):Since, minimum value of £ = ax + by occurs at two
: points (3,4) and (4, 3).

Jo+db=4a+3b =a=h

8. (0):Given,Z=3x+dy
: Subject to constraints, x-y=-1,x<3; x=0,y 20

¥ A
\ "ér;:;,m
Al0, 1) /

€
= [¥)
=190 o)

wle L

¥

XK
C (3, 0)

The shaded region OABC is the feasible region, where
: corner points are OND, D), A(D, 1), B(3, 4) and C(3,0)

i AtO(0,0),Z=3(0)+4(0)=0

: AtA(0,1),Z=3(0)+4(1)=4

I AtB(3,4),Z=3(3)+4(4)=25

| AtC(3,0),Z=3(3)+4(0)=9

o Maximum value of Z is 25, which occurs at B(3, 4).

9. [a]:Since, maximum value of 2 = ax + by occurs at both
: (2,4) and (4,0).

2a+db=4a+0 =4db=2a = 2b=a
In an LPP, if the objective function 2 = ax + by

@,g www.studentbro.in



11. (b} : We know that minimum of objective function
occurs at corner points.

Corner points Valueofz=3x - 4y
{0.0) 0
(5,0} 15
(6,5) -2
(4,8) =14
(4, 10) -28
(0. 8) =32 « Minimum

12. (b):From the graph of inequality 2x + 3y > &. It is clear
that it does not contain the origin nor the points of the line ;

2x+ 3y =

5% W:A Tinear function to, be' tetimiaad s called o0 The maximum value of £ on the feasible region occurs at

 the two corner points C{15, 15) and D(0, 20) and it is 180

objective function.

14. We have, maximise z = -3x - 5y

Converting the given inequations into equations, we get
2x+y=4 i)
x+y=3 (i)
K-2y=2 (i)

wt
¥

We draw the graph of these lines.
As, x =0, y 20 so the solution lies in first quadrant.

B(8/3, 1/3) and C(0, 3}
The value of z at these corner points are shown as :

Corner points z==-3x-5y
AlD, 4) =20
B(8/3, 1/3) -29/3 — Maximum
C(0, 3) =15

Hence maximum value of z= -SE .

15. We have, maximize z=3x + 9y
Subject to constraints, x + 3y =60, x+y= 10, x <y, x, y =0

To solve LPP graphically, we cormwert inequations into

eguations.
Li:x+3y=680,1:x+y=10;:x=yx=0andy=0
Iz and I intersect at (5, 5). 1y and Iy intersect at (15, 15).

Get More Learning Materials Here : &

c=x

! The shaded region ABCD is the feasible region and is
bounded. The corner points of the feasible region are

A(D, 10), B(5. 5), C{15, 15) and D(O, 20)

X+ 3y=40

x+y=10
Corner Points Value of z= 3x + Py
A(D, 10) 20
B(5. 5) 0
{15, 15) 180 | Maximum (Multiple
{0, 20) 180 | optimal solutions)

i ineach case.
i6. (i) | CornerPoints |z=13x- 15y
i 0{0,0) 0
Al4,0) 52 (Maximum)
B(5,2) 35
Ci(3,4) =21
DI(0, 2) =30 (Minimum)

! Thus, maximum value of Z is 52 at A(4, 0) and minimum
i value of Zis -30at D{0, 2)

i (i) Since value of z = kx + y at A(4, 0) is same as the value
: of Zat B(5,2),

k-4+0=k-5+2 = 4k=5k+2=k=-2

i 17. We have, minimize z=5x + 7y,

| Subject to constraints, 2x +y=8,x + 2y> 10,x,y2 0

To solve LPP graphically, we convert inequations into
¢ equations.

From graph. corner point of feasible region are A(Q, 4), Now, |y :2x+y=8,1,:x+2y=10andx=0,y=0

i |, and I, intersect at E(2, 4).

Let us draw the graph of these equations as shown below.

3 A[4n} ~Bi10.0
‘G*izaéﬁﬁ?a?iﬁ“‘:q
5x+7y=38

The corner points of the feasible region are D0, 8),
! B(10,0) and E{2, 4).
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Corner points Valueofz=5x+7y
D (0, 8) 56
B(10,0) 50
E{2,4) 38 (Minimum)

From the table, we find that 38 is the minimum value of z at
E{2,4). Since the region is unbounded, so we draw the graph :
of inequality 5x + 7y < 38 to check whether the resulting : I
open half plane has any point common with the feasible : 2 i
region. Since it has no point in common. So, the minimum ==Thelinel; mepts thecoordinate s 3 (00.0) and 10 50,
value of z is obtained at E(2, 4) and the minimum value of : 2
i = The line I, passes through origin and cuts I, and [; at

: (20,40) and {50, 100) respectively.

#=38.

CAnswer Tips (7]

-

= If the region is unbounded, then a maximum or
minimum value of the objective function may not exist.
If it exists, it must occur at a corner point of region.

18. We have, Minimise £ = 5x + 10y,
Subject to constraints ;

x+2y<120
x+y=60
x=-2y=0and x, y=0

To solve LEP graphically, we convert inequations Intn

eguations.
li:x+2y=120l:x+y=60,l;:x- 2y=0andx=0,y=0

Iy and I, intersect at E(0, 60), [, and I; intersect at C[&0, 3{}} :

I and Iz intersect at D{40, 20).
The shaded region ABCD is the feasible region and is bounded.

The corner points of the feasible region are A(60, 0), B{120, D}

Cl60, 30) and D40, 20).

Corner points Value of Z=5x + 10y
Al&D,0) 300 « (Minimum)
B{120, 0 &00
C(60, 30) &00
D(40, 20) 400

Hence, £ is minimum at A{&0, Q) i.e., 300.
Commonly Made Mistake [ £

= Remember to convert inequations into equations.

19, Maximise £ = x + 2y, Subject to constraints :
X+ 2y= 100, 2x -y <0, 2x+y <200 and x, y = 0.

lines

Get More Learning Materials Here : &

flix+2y=100
il 2x

c=x

i)

-y=0 i)
f Iy:2x+y =200 i)
lg:x=0 Aiv)
fandlg:y=0 )

By intercept form, we get

2x=y

X ¥
LN
3'700 200

: = The line I meets the coordinates axes at (100, 0) and
: (0,200).
i 1y:x=0is the y-axis, ls : y = Qs the x-axis

Mow, plotting the above points on the graph, we get
: the feasible region of the LPP as shaded region ABCD. The
coordinates of the corner points of the feasible region
: ABCD are A(20, 40), B(50, 100), C[0. 200), D(0, 50).

i Now,Z,=20+2x40=100
Zp=50+2x100=250,7-=0+2x 200 =400

| Zp=0+2x50=100

Z is maximum at C{0, 200) and having value 400.

{ 20. We have, maximize P = 70x + 40y
: Subjectto:3x+2y<?9

Ix+y=F
x=20,y=0

Convert all inequations into equation, we get

3u+2y=9 -
In+y=9 ... (i)
x=0andy=0

¢ Solving (i) and {ii), we get
Converting the ineguations into equations, we obtain the

x=3y=0

! So, point of intersection of equation (i) and (i) are (3, 0).
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¥ ¢ and check whether the resulting half plane has points in
T common with the feasible region or not.
\ : From graph, it can be seen that feasible region has no
(0.9 : commeon point with 3x + dy < 8
Minimum wvalue of 7 is 140 at the line joining the
points (8/3, 0) and (2. 1/2).
m;} A P22, Letl:2x+4y=8,L:3x+y=6l:x+y=4x=0,y=0

 Solving ; and I, we get gé]

Ix+2y=9

I+y=9

e

v
The given shaded region is the feasible region. :
The corner points of the feasible region are O(0, 0),
AlD, 9/2) and B(3, 0). i

Corner points | Value of p= 70x + 40y
010, 0) FO0x0+40x0=0
A0, 9/2)

F0x0+ 40 = 2 =180
2 ! Shaded portion OABC is the feasible region, where

B(3.0) 70x 3+ 40 = 0= 210 (maximum) : coordinates of the corner points are O{0, 0), A0, 2),
So, Pis maximum at point B(3, 0). 3[ 8¢ ] ci2.0)
g i Y
21. We have, minz = 60x + B0y ; 2 cia 2 : ;
Subject to constraints : The value of objective function at these points are :
B b Ayl Sh Y=l K yED - |Corner points [Value of the objective function z = 2x + Sy
1 . |o(0,0) 2x0+5x%0=0
: A0, 2) 2x0+5 x 2 = 10 (Maximum)
i|.f86 8 _ 6
a{_._] B osta
: 35 2% T +5 g 9.2
: |c(2,0) 2x2+5x0=4

The maximum value of z is 10, which is at 4(0, 2.

Concept Applied ':rL'E'

= Ifthe region is bounded then the objective function £
has both maximum and minimum value of region.

X

(11/5,0) P axeay-8 |
i 23. Letly:2x+3y=6,1:3x-2y=6,l;:y=1:x=0,y=0
Sx+2y=11 Ay

"o

¥
From graph, it is clear that feasible region is unbounded.
The corner point of the feasible region are A[8/3, 0), §
B(2, 1/2)and C(0, 11/2). i
The value of Z at these corner points are as follows :

Corner Points Z=60x+ B0y
A[8/3,0) 160 o
{Minimum)
B(2,1/2) 160
C(0,11/2) 440 :

As the feasible region is unbounded, : Solving Iy and I3, we get D (1.5, 1)

140 may or may not be the minimum value of Z. | Solving I,and I, we get E[E,i]
So, we graph the inequality 60x + 80y < 160ie., 3x+ 4y <8 : 1313
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Shaded portion OADCE is the feasible region, where
coordinates of the corner points are O{0, 0}, A(O, 1), :

D(1.5, 1), E[%‘i% ] B(2,0).

The value of the objective function at these points are:

i Value of the objective function
= z=8x+9y
0(0,0) Bx0+9x0=0 g -
{5,001 :g_rﬁi\\
A0, 1) 8x0+9x1=9
3x+5y=15
D (1.5, 8x15+9x1=21
(15.1) Corner points | Value of Z = 30x + 50y
30 & ax 0 g, & —22.6(Maximum) A(D, 3) 30x0+50x%x3=150 (Minimum)
1313 13 13 {1850 30x5+50x0=150 (Minimum)
B(2,0) Bx2+9x0=16 : 1€09.0) 30x9 +50x0=270
" : | D(D, &) 30x0+50x6=300
Themaemumnsamestzl I wiicisat C[E'E ] : Since, minimum value of Z occurs at both A and B. So, Zis
¢ minimum at every point on the line joining AB. So, minimum
Commonty Made Mistake ( 4k : value of Z occurs at infinitely many points. (1)
S Remember the difference between feasible solutions  © 6 (3):As, Zis maximum at (30, 30) and (0, 40).
and infeasible solutions. i= 30a+30b=40b = b-3a=0 (1)

7. |b):From the graph, we can say that the feasible

=~ = : region is bounded in the first quadrant.

CBSE Sample Questions

1 [b):The strict inequality represents an open half
plane and it contains the origin, as (0, 0) satisfies it. (1 :
2. [d):The minimum wvalue of the objective function
occurs at two adjacent corner points (0.5, 18) and :

(3,0) and there is no p-?int in thE half plane 4x + 6y < 12 in (1)
common with the feasible region. i
5o, the minimum value occurs at every point of the line- : & L -
segment joiningthe twopoints. (1) | 8. We have Z = 400x + 300y subject to
i = < = =
8 WEWVe . #'-h'-evc_nsﬁ ;4:; ;E‘:leiﬂf‘eg;igie region are C(20, 0),
Corner points Value of Z=3x + Py D{40, 0), B(40, 1600), A(20, 180)
A(0, 10) 3x0+9x10=90 Yh b & x=40
B(5,5) 3x5+9x5=60 : \
€15, 15) 3x15+9%15=180 (Maximum) 200
B0, 20) IxD+9x20=180 (Maximum)
Z is maximum at C(15, 15) and D(0, 20). 1007
Z is maximum at every point on the line joining CD. Ci(20, m\:‘_‘
(0 300 100 0
4. (c}:We have, i
Corner points Valueof £ =2x - 3y
(0,0) 2%0-3%x0=0 3
(0,8) 2%0-3x8=-24 (Minimum) Yyvy
(4, 10) 2x4-3x10=-22 x=20 (1)
(6, 8) 2x6-3%x8=-12 i Corner points Z = 400x + 300y
(&, 5) 2x6=3x5==3 C(20,0) 8000
(5,0) 2%5-3%x0=10 : D{40, 0) 16000
Value of 7 is minimum at (0, 8). (1) B[40, 160) 64000
5. [c):Here, the feasible region is shaded. : Al20, 180) &2000 (1)

c=x
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Maximum profit oocurs at x =40, y = 160 _
and the maximum profit = ¥ 64,000 (1) :
. Maximize £=3x+y i
Subject to constraints

x+ 2y z 100

2x=-y=0

2x+ys 200

xz0,yz0

Converting the given inequations into equations, we get

x+2y=100 () 2x-y=0 i) |

Sy = 200 iy |

Mow, draw the graphs of {i), (ii) and {iii). =
Y

A

@
The feasible region is shaded region and corner points are !
Al0, 50), B{D, 200), C(50, 100) and D{20, 40). (1)

i The values of Z at corner points are shown in the following

table:
Corner points F=3x+y
A {0, 50) 50
B (0, 200) 200
C (50, 100) 250 (Maxirmum)
D (20, 40) 100

Thus, maximum value of Zis 250 at x = 50, y = 100.

i 10. (i)

. [ Corner points Z=3x-4y
C(0,0) 0
AlD,8) =32 (Minimum)
B (4, 10) -28
C(4.8) -14
D6, 5) -2
E(4,0) 12 (Maximum)

i Thus, maximum value of Zis 12 at E(4, 0).
: and minimum value of Zis -32 at A(0, B).

: (i) Since maximum wvalue of Z occurs at B(4, 10) and
L Cl6,8).
~ 4p+10q=6p+8q = 2q9=2p = p=q

Mumber of optional solutions are infinite.

(1)

(1%)

(1)

(2)

[+ Every point on the line segment BC joining the two

i corner points B and C also give the same maximum value]
(1/2)

c=x
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