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12. Linear Programming

(Previou years Questions 2017 -2025 Solutions)

2022 MCQ’s :
1.

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

(C) a=b

(D) 3a=b
2.

The corner points of the feasible region of an LPP are (0, 0), (0, 8), (2, 7),
(5, 4) and (6, 0). The maximum profit P = 3x + 2y occurs at the point

3.

The feasible region for an LPP is shown below :

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

y
(4, 10)
(0, 8) (6, 8)
(6, 5)

(0, 0) (5:0) T X
(A (0,0)
(B) 1(0,8)
(C) (5,0)
(D) (4, 10)

Prepared by : BALAJI KANCHI
Page | 1



, B @kanchibalaji7
(% +91-8099454846
(@) @ikbmaths?

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 z___occurs 1s

(a) O (b) 2 (c) finite (d) infinite
5.
The graph of the inequality 2x + 3y > 6 is
(a) half plane that contains the origin.

(b) half plane that neither contains the origin nor the points of the line
2x+ 3y = 6.

(¢) whole XOY — plane excluding the points on the line 2x + 3y = 6.
(d) entire XOY plane.

6.
The objective function of an LPP is

(A) a constant
(B) alinear function to be optimised
(C)  an inequality

(D) a quadratic expression

7.
Y In the given graph, the feasible region for a LPP is
shaded.
(4, 10) The objective function Z = 2x — 3y, will be minimum
’/)\ at:
(0, 8) l/(u. 8)
—
(0, 0) (5.0
a) (4,10) b) (6, 8)
c) (0, 8) d) (6, 5)
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8.
A linear programming problem is as follows:
Minimize Z = 30x + 50y
subject to the constraints,
3x + 5y =15
2x +3y <18
x=20y=20
In the feasible region, the minimum value of Z occurs at
a) a unique point b) no point
c) infinitely many points d) two points only

2023 March:
1.

The corner points of the feasible region in the graphical representation
of a linear programming problem are (2, 72), (15, 20) and (40, 15). If
z = 18x + 9y be the objective function, then :

(a) z 1s maximum at (2, 72), minimum at (15, 20)
(b) z 1s maximum at (15, 20), minimum at (40, 15)
(c) z 1s maximum at (40, 15), minimum at (15, 20)

(d) z 1s maximum at (40, 15), minimum at (2, 72)

2.

The number of corner points of the feasible region determined by the
constraints x -y >0, 2y<x+2, x>0, y>0is:

(a) 2 (b) 3
(c) 4 d) 5
3.

The objective function Z = ax + by of an LPP has maximum value 42 at
(4, 6) and minimum value 19 at (3, 2). Which of the following is true ?

(A) a=9,b=1 B) a=5b=2
(C) a=3,b=5 D) a=5b=3
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4.

The corner points of the feasible region of a linear programming problem
20 4
are (0, 4), (8, 0) and (?, E) . If Z = 30x + 24y 1is the objective function, then

(maximum value of Z — minimum value of Z) is equal to

(A) 40 (B) 96
(C) 120 (D) 136
5.

The feasible region of a linear programming problem is shown in the
figure below :

y

]
A
=
—
] )
(%)
B
g
A

Which of the following are the possible constraints ?
(a) x+2y=24, x+y<3,x20,y20
(b) x+2y<4, x+y<3,x20,y20
(¢) x+2y24,x+y23,x20,y20
(d x+2y24, x+y=23, x<0, y<0

6.

The number of feasible solutions of the linear programming problem
given as

Maximize z = 15x + 30y subject to constraints :
3x+y<12, x+2y<10, x>0,y>0 is

(a) 1 (b) 2
(c) 3 (d) infinite
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7.
The solution set of the inequation 3x + 5y < 7 is :

(a)  whole xy-plane except the points lying on the line 3x + 5y = 7.
(b)  whole xy-plane along with the points lying on the line 3x + 5y = 7.

(¢)  open half plane containing the origin except the points of line

3x+ by ="1.

(d)  open half plane not containing the origin.
8.
The point which lies in the half-plane 2x +y—-4<0 is:

(a) (0, 8) (b) (1,1
(c) (5, 5) d (2,2
9

The corner points of the bounded feasible region of an LPP are O(0, 0),
A(250, 0), B(200, 50) and C(0, 175). If the maximum value of the objective
function Z = 2ax + by occurs at the points A(250, 0) and B(200, 50), then
the relation between a and b is :

O,175) g\
10

7

91 150 100 150 200 250

(a) 2a=Db (b) 2a =3b (c) a=b (d) a=2b
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8.
Which of the following points satisfies both the inequations 2x + y < 10
andx +2y>87?

(a) (—2,4) (b) (3,2)
(c) (-5, 6) d) (4, 2)
9.
The point which lies in the half-plane 2x + y—4<0 is:
(a) (0, 8) (b) (1,1
(e)  (5,5) d) (2,2)
10.

The maximum value of the function z = 7x + 5y, subject to constraints

x<3,y<2,x20,y20,1s:

(@) 21 (b) 10
() 31 (d) 37
11.

The solution set of the inequation 2x + y =5 is:
(a) half plane that contains the origin

(b) open half plane not containing the origin and not
containing the points on the line 2x + v = 5.

(¢c) whole xy-plane except the points lying on the line
2x +y =35.

(d) open half plane not containing the origin, but containing
the points on the line 2x + y = 5.
12.

The minimum value of z = 3x + 8y subject to the constraints
x<20,y>210and x>0,y >01is:

(a) 80 (b) 140
(e) O (d) 60
13.

The point which does not lie in the half plane
2x+3y—12<0is
(@) (1,2) (b)(21) (€)(2,3)  (d)(=3,2)
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2024 March :
1.

A linear programming problem deals with the optimization of a/an :

(A) logarithmic function (B) linear function
(C) quadratic function (D) exponential function
2.

The number of corner points of the feasible region determined by
constraints x20,y20,x+y24is:

(A) 0 B) 1
C) 2 D) 3
3.

The common region determined by all the constraints of a linear

programming problem is called :

(A) an unbounded region (B) an optimal region
(C) abounded region (D) afeasible region
4.

The restrictions imposed on decision variables involved in an objective
function of a linear programming problem are called :

(A) feasible solutions (B) constraints
(C) optimal solutions (D) infeasible solutions
5.

Assertion (A) : The corner points of the bounded feasible region of a
L.P.P. are shown below. The maximum value of Z = x + 2y occurs at

infinite points.

Y
S
G%N(O’ 60) T (120, 60)
(60, 30)
R
30t 3
/o?
/-"
(40, 20) (120, 0) "
0 P
(60, 0)

Reason (R) : The optimal solution of a LPP having bounded feasible

region must occur at corner points.
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6.
Of the following, which group of constraints represents the feasible
region given below y'i'

N

(A) x+2y<76,2x+y>104,%x,y>0
B) x+2y<76,2x+y<104,x,y20
(C) x+2y276,2x+y<104,x,y20
(D) x+2y>76,2x+y>104,%x,y20

7.
The maximum value of Z = 4x + y for a L.P.P. whose feasible region is
given below is :

Y

N

90 1

(0, 50)

X

50
B (20, 30)

(30, 0)

10 20 30 40 50 =
(A) 50 (B) 110
C) 120 (D) 170
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2025 March :
1.

The corner points of the feasible region in graphical representation of a
L.P.P. are (2, 72), (16, 20) and (40, 16). If Z = 18x + 9y be the objective
function, then
(A) Zis maximum at (2, 72), minimum at (15, 20)
(B) Zis maximum at (15, 20) minimum at (40, 15)
(C) Zis maximum at (40, 15), minimum at (15, 20)
(D) Zis maximum at (40, 15), minimum at (2, 72)
2.

If the feasible region of a linear programming problem with objective
function Z = ax + by, is bounded, then which of the following is correct ?
(A) It will only have a maximum value.
(B) It will only have a minimum value.
(C) It will have both maximum and minimum values.
(D) It will have neither maximum nor minimum value.

3

A factory produces two products X and Y. The profit earned by selling X

and Y is represented by the objective function Z = 5x + Ty, where x and y

are the number of units of X and Y respectively sold. Which of the

following statement is correct ?

(A) The objective function maximizes the difference of the profit earned
from products X and Y.

(B) The objective function measures the total production of products X
and Y.

(C) The objective function maximizes the combined profit earned from
gelling X and Y.

(D) The objective function ensures the company produces more of
product X than product Y,

4

Assertion (A) : Every point of the feasible region of a Linear
Programming Problem is an optimal solution.
Reason (R) : The optimal solution for a Linear Programming Problem

exists only at one or more corner point(s) of the feasible
region.
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5.
The corner points of the feasible region of a Linear Programming

Problem are (0, 2), (3, 0), (6, 0), (6, 8) and (0, 5). If Z = ax + by; (a, b > 0)
be the objective function, and maximum value of Z is obtained at (0, 2)
and (3, 0), then the relation between a and b is :

(A) a=bh (B) a=38b
(C) b=6a (D) 8a=2b
6.

Assertion (A) : In a Linear Programming Problem, if the feasible region
is empty, then the Linear Programming Problem has no
solution.

Reason (R): A feasible region is defined as the region that satisfies all
the constraints.

7.

For a Linear Programming Problem (LPP), the given objective function
Z = 3x + 2y is subject to constraints :

X+ 2y <10
3x+y<15
x,y20

¥

M

(0,15’)\

&

C4, 3)
‘e E D 5
- 0 3,0\ (10,0) g
x+2y=10
Y 3% +y=15

The correct feasible region is :

(A) ABC (B) AOEC

(C) CED (D)  Open unbounded region BCD
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8

Assertion (A) : The shaded portion of the graph represents the feasible
region for the given Linear Programming Problem (LPP).

Y

10 /

ox + 7Ty = 38 8¥%A(0, 8)
/\ &
" B(2, 4)

\
2 ' e

~ /
y C(10,0)

Xf: /\‘I X
01 72 ,/48\/6 ‘8 1012

Min Z = 50x + 70y

subject to constraints

2x+y =28, x+2y>10, x,y=0

Z = b0x + 70y has a minimum value = 380 at B(2, 4).

Reason (R): The region representing 50x + 70y < 380 does not have
any point common with the feasible region.
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9

For a Linear Programming Problem (LPP), the given objective function is

Z = x + 2y. The feasible region PQRS determined by the set of constraints

is shown as a shaded region in the graph.

(Note : The figure is not to scale)

3 .24 3 15 7 3] 18 2)
E|—y— =|—,—|,R= s :SE S Y
P‘[13’13]’Q (2’ 4)’ [2 4 [7 7

Which of the following statements is correct ?

(A) Zis minimum at S(%ﬁ, %)

(B) Zis maximum at R(Z, E]
2 4

(C) (Value of Z at P) > (Value of Z at Q)

(D) (Value of Z at Q) < (Value of Z at R)

Prepared by : BALAJI KANCHI

Page | 12



, B @kanchibalaji7
/i

(3 +91-8099454846
(&) @ikbmaths?

10.

In a Linear Programming Problem (LPP), the objective function

Z = 2x + by is to be maximised under the following constraints :

X+y<4, 3x+3y218, x,y>20
Study the graph and select the correct option.
AY

»

LA
)
’ /] /////I’A B
X 0 Q X
Yr 3x + 3y = 18
Xx+y=4
(Note : The figure is not to scale)

The solution of the given LPP :

(A) lies in the shaded unbounded region.
(B) liesin A AOB. '

(C) does not exist.

(D) lies in the combined region of A AOB and unbounded shaded

region.
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3 Marks :
Maximise/Minimise :

1.

Solve the following L.P.P. graphically :
Minimise Z=5x+ 10y

Subject to x+2y<120
Constraints x+y=60

x—-2y20
and xyz20
Sol.
Z=35x+ 10y
" Z| A0, 0y = 300
7| = 600
i B(120. 0)
Qf@ X - 2y=0 7] 0. 30) 600
& ;
(40, 20) = 2| peao, 20) = 400
D ndig Minimum value of Z = 300 at x = 60, y = 0
“\'“‘“130
'A(60, 0) B(120, 0)
Xty=60
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2.

Maximise Z=x+ 2y
subject to the constraints

X + 2y 2100
2x—y<0
2x + y <200

X, y20
Solve the above LPP graphically.

Sol.
L Z=%+2y
st x+2y2>2100,2x —y<0,
20074 Ix—y=0 . 2x +y<200,x,y20
150 108
Z(A) = 0 + 400 = 400
1004 XB(50, 100)
Z(B) = 50 + 200 = 250
DIy
il Z(C) = 20 + 80 = 100
(20,40) . . -
0 50 100 50 200 Z(D) =0 + 100 = 100
x+2y=100
S 2. Max (= 400) at x = 0, y = 200

| prepared by : BALAJI KANCHI |
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3.

Solve the following linear programming problem graphically :
Maximise Z = 34x + 45y

under the following constraints

x4+ y <300
2x+3y<70
x¥Z0,¥ =20
Sol.
Maximise: z = 34x + 45y
\ subject to x + y < 300,
300
2x + 3y < 70,
2001 x>20,y20
o 7O ;
‘A) = z| 0,— | = 1050
1001 2(A) { 3 J
'\\-.

\ —— . (B) =235, 0y= 1150
0 0 2 30 ‘
5'{N\:) 00 00N N

2x+3y=70 = max (1190) at x = 35, y = 0.
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4,

Solve the following linear programming problem graphically :
Maximise Z = 7x + 10y
subject to the constraints

4x + 6y < 240

6x + 3y < 240

x2>10

x20,yv=20

Maximise z = 7x + 10y, subject to 4x + 6y < 240;
6x +3y<240;x>10,x20,y=0

Z(A) = z{lo,_ 2001 T LD l

10 x — = 403—
3 3

)
100/3)
D\ B(30. 20)

Z(B) = Z(30, 20) = 210 + 200 = 410
Z(C) = Z(40, 0) = 280 + 0 = 280

3 . =X
0] 10 1U 40 60 Z(D)=7(10,0)=70 + 0 =70
Y10 \ \-h + 6y =240

6x + 3y =240 = Max (= 410) at x = 30, y = 20
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Solve the following linear programming problem graphically :
Maximise z = 3x + 9y
subject to constraints

X + 3y <60
x+y>10
X<y
X,v20
Ans.

AY

S0+ Value of z at corner points

i #(A) = 3(0) + 9(20) = 180

30 -

S & N . e z(B) = 0 + 90 = 90
20 o
}Jg D #C) = 15 + 45.=160
B(0, 10) C(5. 5)
m\Kzo W 40 50 o= {

i x+y=10 Max(z) = 180 at any point on AD.
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6.
Solve the following linear programming problem graphically :

Minimize: z=3x+9y

When @ x+3y<60
x+ty=10
X<y
x=20,y=0
Sol.
Z(A) = 60
60T
S Z(B) =180
A 7(C) = 180
30+ .(*
h?\f:(o. 20) Z(D) = 90
20 (15. 15)
1 il X+3y .. Minimum value of z 1s 60
D(0. 10) A(5.5) 60
0 R whenx=5,y=35
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7.
Solve the following LPP graphically :

Maximise Z = 1000x + 600y

subject to the constraints

x +y<200
x =20
y—4x=>0
%y =0.
Ans.
Z(A) = 68,0000
Ya y—4x=0
x =20
200 1 C(20. 180) Z(B) = 1,36,000
1801
1601 ke 7(C) = 1,28,000
140+
:;2 . . Maximmum value of Z = 1,36,000
80+ pAQ0,80) XJ"*‘; at x =40, y = 160
601 N4 )
40+
201,

 d

0 20 40 60 80 100 120 140 160 180 200
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Solve the following LPP graphically:
Minimise z = 5x + 7y
subject to the constraints

Ans:

g /
0
»
7 L

(0.5)

by 8
X+ 2y=10
X,y20

Corner Points Z
A(0,8) 56
B (2,4) 38
C (10, 0) 50

GO\ . C(10.1
Sx+7y=38

2x+y=8

<« Smallest value

To verify whether the smallest value of z = 38 is the minimum
value we draw open half plane.

5x + 7y < 38. Since there 1s no common point with the possible
feasible region except (2, 4).

Hence mmimum value of z =38 atx =2 and y = 4.
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9.

Maximize Z=600x+400y
subject to

x+2y<12

2x+yp<12

x+1.25p>35

x20,y20

Answer:
Letxunits of item M and y units of item N are produced.

Maximize Z=600x+400y
subject to

xr2p<l2

2x+p=<ld

x+1.25y =5

x20,y=>0

Corner points values:
=12 7 =3000,Z =3600

A(5.0) B(6.0)
Z ooy =4000,Z,, - =2400
Z 4104 =1600

~.4units each of M and N must be produced to get maximum profitof Rs 4,000
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2023 March :

10.
Solve graphically the following linear programming problem :

Maximise z = 6x + 3y,

subject to the constraints

4x + y 2 80,
3x + 2y £ 150,
X + oy = 115,
x20,y=>0.
Sol.
Corner points Value of Z
2,72) (12 +216 =228)
(15, 20) (90 + 60 = 150)
(40, 15) (240 + 45 = 285) Maximum
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11.2023
Solve the following linear programming problem graphically :

Maximize P = 100x + 5y
subject to the constraints
x +y <300,
3x +y <600,
y <x + 200,

%= U,
Sol.

Xey=300

Juo . \ L :\\

Corner points Value of Z = 100x + 5y
(0, 0) 0

(200, 0) 20000 — Maximum
(150, 150) 15750

(50, 250) 6250

(0, 200) 1000
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Maximize z = 600x + 400y
subject to the constraints :

Sol.

il

AN

x+2y<12,
2x +y <12,
X+ 125y =5,
x,y=0

Corner points
0, 4)
(0, 6)
4. 4)
(3. 0)
(6,0)

Value of Z
1600
2400
4000 — Maximum
3000
3600
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13.2023
Solve the following linear programming problem graphically :

Minimize : Z = 5x + 10y

subject to constraints : x+ 2y <120, x +y > 60, x— 2y >0,

x>0, y>0
Sol.
80 Y
i \g anE s Corner points | Value of Z
ol a0 A (40,20) 400
Ve @y B (60,30) 600
O N o B iy C (120,0) 600
[P B P T o N e i D (60,0) | 300 (Min)
ol Min(Z) =300 at x=60; y=0
[preparedby: BALAJI KANCHI |
14. 2023
Solve the following linear programming problem graphically :
Maximize : Z=x+ 2y

x+ 2y = 100,
2x—y <0,
2x+y £ 200,

2x0.yv20.

subject to constraints :

Sol.
\l:
200 A(0.200)
Correct Graph
2l ';'. T /IXEY =10
A Corner points | Value of Z
(50, 100) A (0,200) 400 (Max)
i B (0,50) 100
M 2X LY =300 C (20.40) 100
X' j D (50,100) 250

Min(Z) =400 at x=0; y = 200

[ prepareany: BALAJI KANCHI |
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15. 2023
Solve the following Linear Programming problem graphically :
Maximize : 7Z = 3x+ 3.5y
subject to constraints : x + 2y > 240,
3x + 1.5y =270,
1.5x + 2y < 310,
x20,y=0.

\§ E Correct Graph
=

£(20,140)

B Corner points | Value of Z
s A (40,100) 470
B (140,50) 595 (Max)
" C (20,140) 550
Bl140,50)
zo 324 1.5y = 27 et Max(Z) =595 atx =140 ; y =50

n__ 40 L a0 100 120 o we 0 no 20 240 %0 e
oY \ \\ [ prepared by: BALAJI KANCHI |
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16. 2023
Determine graphically the minimum value of the following objective
function :
z = 500x + 400y
subject to constraints
x + y < 200,
x = 20,
y 2 4x,
y 2 0.

S

C =/(40, 160)

0 -20 0 £ 40 G0 @ 100 120 140 160 1BO ﬂ»\m

Corner points Value of Z = 500x + 400y

(20, 180) 82000

(40, 160) 84000 "
(20, 80) 42000 - Mmimum

[ prepareaby: BALAJI KANCHI |
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17. 2023
Solve the following linear programming problem graphically :
Maximize z = 3x + 9y
subject to the constraints
x+y=10,
x + 3y < 60,

X<y,

x= 0, 520,

Sol.

A = (0, 20) y=x
D = (15, 15)

x+3y=560

30
Corner points Value of Z = 3x + 9y
A(0, 20) 180 - Maximum
B(0, 10) 90
(5, 5) 60
D{(15, 15) 180 - Maximum

Maximum lies at every point on the line segment AD.

[ prepared by : BALAJI KANCHI
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18. 2023
Solve the following linear programming problem graphically :
Minimize z = x + 2y

subject to the constraints

2x +y 2 3,

X + 2y 2 6,

x 240,

y=0.

Sol.
B =(0,3)

Corner points Value of Z=x + 2y
(0,3) 6 — Minimum
(6,0) 6 — Minimum

The half plane x + 2y < 6 has no point common with feasible region.
Hence, minimum z = 6 at all points on line segment AB

|prepmed by: BALAJI KANCHI I
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Minimise : z = — 3x + 4y

subject to the constraints

Ans.

X+ 2y <8,
3x + 2y < 12,

x.y20.

corner Value of Z
Points

a((l,U) 0

B(0,1) 16

D(4,0) | -12 >Min
E(2,3) &}

Prepared by : BALAJI KANCHI
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20. 2023
Solve the following linear programming problem graphically :

Maximise z = 5x + 3y

subject to the constraints
3x + by < 15,
ox + 2y < 10,

x,y20.
Ans.

D = (0, 5)

5x+ 2y =10

A=(50

Corner Points Value of Z

0(0,0) 0
B(0,3) 9
C(2,0) 10

P(20/19,45/19) %QMM

Prepared by : BALAJI KANCHI
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21. 2023
Solve the following linear programming problem graphically :

Maximise z = — 3x — 5y
subject to the constraints
—-2x+y<4,
XxX+y=23,
x =2y <2,
xz0, y=0.
Ans.

-

Corner Points Value of Z
A(0,4) -20

D (0,3) -15

G (8/3,1/3) -29/3 - Max

; . Ty 29 . ;
Since feasible region is unbounded and - < is the maximum value of z at

corner (g %) So, we consider the open half plane - 3x - 5y > - %, which

Prepared by : BALAJI KANCHI
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22.2023

Solve the following Linear Programming Problem graphically :

Maximize : P = 70x + 40y
subject to: 3x+ 2y <9,

3x+y<9,

Ans.

Prepared by : BALAJI KANCHI
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Corner Points Value of P

0 (0,0) 0

B (0.4.5) 180

C (3.0) 210 — Max Value
Maximum value of P =210 at x = 3 and y=0 [preparedby: BALAJI KANCHI
23. 2023

Solve the following Linear Programming Problem graphically :

Minimise z = 3x + 8y

subject to the constraints
3x +4y > 8

Bx + 2y > 11

x20,y=0

Ans.

A=(2 05
C =(8/3.0)

1"n -1 -8 -8 -T -B -5 -1 -3 -2 =10 1 2 4 g ] T G g 10 11 12
I | | | | | 1 | | | |
-2

Prepared by : BALAJI KANCHI
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Z = 60x + 80y

7B =0+ 440 = 440

ZA=120+40=160

Zc=160 [preparedby: BALAJI KANCHI |

Minimum Z = 160 at all points of the line AC

24, 2023
Solve the following Linear Programming Problem graphically:

Minimisez = 6x + Ty
subject to the constraints
2x+y=28
x +2y>10
%y 20

Sol.

Prepared by : BALAJI KANCHI
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Corner Point z=6x+7y
A(0.8) 56
B(2.4) 40
C(10,0) 60

since 6x + 7y < 40donot haveany point in common with the feasible region,

z_. =40whenx=2, y=4

25. 2023
Solve the following Linear Programming Problem graphically:
Maximise z = 10x + 15y
subject to the constraints :
3x + 2y < 50
X+ 4y > 20
x28, y=20

Sol.

Prepared by : BALAJI KANCHI
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Corner Point z=10x+15y
A(8,3) 125
B(16,1) 175
C(8,13) 275

z...18275whenx =8, y=13

< max

26. 2023
While solving the linear programming problem Minimise and
Maximise Z = 3x + 9y, subject to the constraints x + 3y < 60,
X +y=>10,x<yand x >0, y > 0 graphically, the corner points
of the feasible region ABCD are A(0, 10), B(5, 5), C(15, 15) and
D(0, 20). Find the minimum value and the maximum value of
Z along with the corresponding corner points.

Sol.

Z(A)=90;Z(B)=60;7(C)=180;Z(D)=180

Min(Z) = 60at B(5, 5) ; Max(Z) = 180 at C(15, 15) and D(0, 20)

Prepared by : BALAJI KANCHI
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27.2023

The objective function z = 4x + 3y of a linear programming
problem under some constraints is to be maximized and
minimized. The corner points of the feasible region are
A(0, 700), B(100, 700), C(200, 600) and D(400, 200). Find the
point at which z is maximum and the point at which z is
minimum. Also, find the corresponding maximum and

minimum values of z.

Ans.
Corner Point Value of z=4x+3y
A(0,700) 2100
B(100,700) 2500
C(200,600) 2600
D(400,200) 2200
Zpw =2100at A(0,700)and z =2600at C' (200, 600)

Prepared by : BALAJI KANCHI
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2024 March :

28.2024
Solve the following linear programming problem graphically :
.Maximise z = 500x + 300y,
subject to constraints
X+2y<12
2x+y<12
4x + by 220
x20,y20

Sol.
Max z = 500x + 300y

Corner Point %

A (0,4) 1200
B (0,6) 1800
C (4,4) 3200
D (6,0) 3000
E (5,0) 2500

Maxz=3200atx=4,y=4

Prepared by : BALAJI KANCHI
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29.2024
Solve the following linear programming problem graphically :

Maximise z = 5x + 4y

subject to the constraints

Xx+2y2>24
Ix+y<6
x+y<4
x,y20
Sol. |
Max z=5x 4y

X
1 5
Corner Z = Bx
Point + 4y
A (0,2) 8
B (0,4) 16
C (1,3) 17
DE,D =
Maximumz=17atx=1,y=3 propared by : BALAJI KANCHI |
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30.2024.
Solve the following linear programming problem graphically :

Minimise z = 5x — 2y

subject to the constraints

X + 2y <120
X+y=260
x—-2y=>0
x,y20
Sol.
Minz=5x-2y
Corner Points L =3K—2vy
A(60, 0) 300
B(40, 20) 160
C( 60, 30) 240
D(120, 0) 600

Min Z =160 atx =40, y = 20

Prepared by : BALAJI KANCHI
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31. 2024
Solve the following linear programming problem graphically :

Maximise z = 4x + 3y,
subject to the constraints

x+y<800
2x + y <1000
x £400
x,y20.
Sol.
1000
D(9, 800)

A C(200, 600)

600

x = 400

Prepared by : BALAJI KANCHI
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Corner Point

Value of z=4x+3y

0(0,0) 0

A(400,0) 1600
B(400,200) 2200
C(200,600) 2600
D(0,800) 2400

z... =2600when x= 200, y =600

“max

32.2024

Solve the following linear programming problem graphically :
Minimize z = 600x + 400y,
subject to the constraints

Sol.

X+y28
Xx+2y<16
4x +y<29
X,y 20,

4z +y =29

z+ 2y =16

-7 1

z+y=2=8

Prepared by : BALAJI KANCHI
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Corner Point Value of
z=600x+400y
A(7,1) 4600
B(6, 5) 5600
C(0,8) 3200
z_..=3200whenx=0, y =8
33.2024

Solve the following linear programming problem graphically :

Maximize z=X+Y
subject to constraints
2x + by < 100
8x + by <200
x20,y20.

8x + 5y = 100

B\ 5(50/3,40/3)

2x+5y=100

40

Prepared by : BALAJI KANCHI
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Corner Point Value of z=4x+3y
0(0,0) 0
A(25,0) 33
30
B(@ 40 .
3 3
(0, 20) 20
:um; =30 \Vhe’ﬂx:ﬂ’ V :@
: i
34.2024

Solve the following linear programming problem graphically :
Maximise Z = 2x + 3y
subject to the constraints :
x+y<6
xz2
ys3

x,y20
Sol.
On plotting the graph of x+ y<6,x>2, y<3.&x >0, y >0 we get

the following graph and common shaded region 1s the region ABCD.

Prepared by : BALAJI KANCHI
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Now, Corner points of the common shaded region are
A(2,3),B(3.3),C(6,0) & D(2,0).Thus,

Corner points  Value of Z =2x+3y
A(2,3) 13
B(3,3) 15
'(6,0) 12
D(2,0) 4

So, Maximum Value of Z 1s 15 at x =3, y=3. [erepercaty: BALAJI KANCHI |

35.2024
Solve the following L.P.P. graphically :

Maximise Z = x + 3y
subject to the constraints :
x+ 2y <200
x+y<150
y<75

x,y20
Sol.
On plotting the graph of x +2y <200,x+ y <150, y<75,&x2>0,y>0
we get the following graph and common shaded region is the region
ABCDE.

Prepared by : BALAJI KANCHI
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Now, Corner points of the common shaded region are

A(0,75), B(50,75), C(100,50), D(150,0) & £(0,0).Thus,

Comner points Value of Z = x+3y
A(0,75) 225
B(50,75) 275

C'(100,50) 250
D(150,0) 150
E(0,0) 0

So, Maximum Value of 7,15 275 atx =50 & y =75.
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36.2024.

The corner points of the feasible region determined by the system of linear
constraints are as shown in the following figure :

Y

11
10

0,8 A
8

B (4, 10)

(i)l If Z = 3x — 4y be the objective function, then find the maximum value
of Z.

(i) If Z = px + qy where p, q > 0 be the objective function. Find the
condition on p and q so that maximum value of Z occurs at B(4, 10)

and C(6, 8).
Sol.
corner points Z=3x-4y
A(0,8) -32
B(4,10) 28
()|  C(6,8) ~14
D(6,5) -5
E(4,0) 12(Maximum)
0(0,0) 0

Maximum value of Z1s 12 at E whenx=4, y=0

(1) Z2,=Z.=4p+10g=6p+8g Thus,p=g

Prepared by : BALAJI KANCHI
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In a Linear Programming Problem, the objective function Z = 5x + 4y needs
to be maximised under constraints 3x + y <6, x <1, x,y 2 0. Express the
LPP on the graph and shade the feasible region and mark the corner points.

Sol.

!

OO0, ()

A(0,6)

-2 -1 o

Prepared by : BALAJI KANCHI
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38.2025
In a Linear Programming Program (LPP) for objective function
Z = 14x - 10y
subject to constraints
XxX+y<8
3x-2yz-6
x,yz0

shade the feasible region and mark the corner points in a neatly drawn
Sol.

8
{f — aris |

Prepared by : BALAJI KANCHI
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39.2025

For a Linear Programming Problem, find min Z = 5x + 3y (where Z is the
objective function) for the feasible region shaded in the given figure.

N
<
C
A
Xx+3y=9
Y’ X+y=5
(Note : The figure is not to scale)
Sol.
Corner Points | Value of Z = 5x + 3y
A@G2) 21
B (0.5) 15
C (0,3) 9
Min (Z)=9

Prepared by : BALAJI KANCHI
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40. 2025
Solve the following linear programming problem graphically :

Maximise Z = x + 2y
Subject to the constraints :

x—-y20
x—2y2-2
220,¥y20
Sol.
Y-axis

’:4 X-axis
4

Corner Point | Value of Z=x+2y

0(0,0) 0
A(2,2) 6

Since feasible region is unbounded. Plot x + 2y > 6 which has common region

with feasible region, thus Z has no maximum value. [rreparedby: BALAII KANCHI |
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41. 2025
Solve the following linear programming problem graphically :
Maximise Z = 20x + 30y
Subject to the constraints :
x+y<80
2x + 3y 2 100
xz14

yz 14
Sol.

N 120

. Y —axis
\, 100
N zf=14

N

80

2z + 3y = 100 At80)
K‘\\_ 60
2 "‘..\\“‘:u
B(1l 24) <
20
| cot v =11
r— arts . .
40 -20 0 20 40 .60 80,
Corner Poinf | Value 0f‘
Z=20x+30y
A(14,66) 2260
B(14,24) 1000
C(66,14) 1740
D(29,14) 1000

Max(Z) = 2260
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42.2025

Solve the following linear programming problem graphically :

Maximize Z = 8x + 9y
Subject to the constraints :
2x+3y<6
3x—2y<6
y<1
xz20,vyz0

Sol.
A

—3
Yy — aris

1
-05
1
v
Corner Point | Value of Z=8x+9y
A(0,1) 9
21
(3
2
294
NEN 294
13 13 13
D(2,0) 16
0(0,0) 0
Max(Z) = ﬁ
13
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43. 2025
Solve the following linear programming problem graphically :
Minimise Z = x — by
subject to the constraints :
x—-y20
—x+2y22
x23,ys4d,y20
Sol.

x-y=0
Corner point Value of Z = x— Sy
A(3,2.5) -9.5
B@3,3) -12
C4,4 -16
D (6, 4) -14

The minimum value of Z 1s -16, which 1s attained atx =4, y = 4.
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~20

eql

Ll Ll T L) L T ; x
60 70 80 90 100-TI6~120 eqd

The feasible region along with corner points for a linear programming
problem are shown in the graph, Write all the constraints for the given

linear programing problem.
Sol.
The equation of the line AB i1s

_ 2530,
y—30= — (x—0)

= X+ 3y = 90

The equation of the line BC 1s

_10-25

y —10 = === (x — 30)

= x+y=40

The equation of the line CD 1s

y—10=§:f@—3m
> 2x4y=70

Hence, the constraints are

X+3y<90,x+y<402x+y=<70

x=0y=>0

| prepared by : BALAJI KANCHI
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45. 2025

Solve the following linear programming problem graphically :

Minimise Z = 2x + y

subject to the constraints :
3x+yz29
x+y2T
x+2yz8
x,yz0

Sol.

Ziey<B

Corner point Valueof Z=2x +y
A0, 9) 9

B(1, 6) 8

C(6,1) 13

D(8, 0) 16

In the half-plane 2x + y < 8, there is no point in common with the feasible region.
Hence, the minimum value of Z 1s 8, which 1s attained atx = 1, y = 6.
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Solve the following Linear Programming Problem using graphical method :
Maximise Z = 100x + 50y

subject to the constraints

3x +y <600
x +y <300

y<x+ 200
x20,yz20

Sol.

C = (150, 150)

Corner Point Value of
Z=100x+350y

0(0.0) 0

4(0,200) 10000

B(50,250) 17500

C(150,150) 22500

D(200,0) 20000

Z .=22500when x=150,y =150 [prepareany : BALAJI KANCHI |

Tmax
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47. 2025
Solve the following Linear Programming Problem graphically :
Minimise Z = 3x + 5y
subject to the constraints
x+2y>10
X+y26
3x+y=>8
% y20

Corner Pomt Value of Z =3x+5y
A(0.8) 40
B(1,5) 28
C(2,4) 26
D(10,0) 30
3x+5y< 26 has no common region with the feasible region.
i Lo =06
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48. 2025

} 4

€200 -150-100 -50 O

For the given graph of a Linear Programming Problem, write all the
constraints satisfying the given feasible region.
Sol.

Equationof 4B:
250-200

y—200= (x—0)ie.—x+y=200

Equationof BC':
150 - 250

150-50
Equationof CD:

_ 0-150
200150
Required constraintsare :
—x+ <200

x+y<300

3x+ y<600

x=20,y=0

y-250= (x=50)i.c.x+y=300

(x—200) i.e. 3x + y= 600

preparedby: BALAJI KANCHI
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49. 2025
In the Linear Programming Problem (LPP), find the point/points giving

maximum value for Z = 5x + 10y

subject to constraints
X+ 2y <120
X +y260
x—-2y20
x,y20
Sol.

B = (120, 0)

0 40 50 70 80 80 100 110 120~_130 140 150 160
C= (60,

Corner Points Value of Z
A (60, 30) 600
B (120, 0) 600
C (60, 0) 300
D (40, 20) 400

Since Z is maximum on points A and B
Hence all points lying on segment AB give maximum Z.
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50. 2025

Consider the Linear Programming Problem, where the objective function
Z = (x + 4y) needs to be minimized subject to constraints

2x +y 2 1000
X + 2y > 800

x, y20.

Draw a neat graph of the feasible region and find the minimum value
of Z.

Sol.
), 10
1000
2x + v\ 1000
BOO
\B 800
x + 2y = BO0
........ X+ 4y < 800
________ B = (400, 200)
M' lo._‘.. -
~~~~~~~
-------- o= (800, 1)
—400 ~200 ] 200 400 0
-—200

Correct Graph and shading:

Corner points Value of Z
(800, 0) 800
(400, 200) 1200
(0, 1000) 4000

x + 4y < 800 has no region common with feasible region, hence 800 is minimum
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51. 2025

In the Linear Programming Problem for objective function Z = 18x + 10y
subject to constraints

4x +y 2 20
2x + 3y 2 30
x,y20
find the minimum value of Z.
Sol.
lag |y — aris
S i i Correct Fig.
2”*-'4[”‘ e Corner points | Value of Z =18x + 10y
il ' A (0, 20) 200
: | _ B@3,8) 134
v N 8 6 | o e st e Cds,0) 270
oIRGB RIS S R RS Also, Z.<134, does not have any common
8 il =l point with the feasible region,
= e Min(Z)=134 at B (3,8)

sy x—awis
2 4 2.0 2 4 Vg e 102 1496 180 200 22 aa

T8z 10y = 134

prepared by : BALAJI KANCHI |
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52.
Solve the following LPP graphically :

Maximize Z = 2x + 3y

subject to the constraints x + 4y < 8
2x + 3y <12
3Xx+y<9

x20,y=0.
Sol.

x+4y=8

2x + 3y = 12

Corner Point Value of Z=2x+3y
O(0,0) 0
44(0,2) 6
)
B(_—SI—SJ ﬂ Maximum
| I
C(S,O) 6
28 15
Z pox = Whenx= ﬁ" 11 [preparedby: BALAIl KANCHI
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5 Marks :
1.2024

Solve the following L.P.P. graphically :
Maximise Z = 60x + 40y
Subject to x+ 2y <12

2x+y <12

4x + 5y > 20

x w20

Sol.

-4 2 0 2 4 3.1 Py =
E(5,0)N\D10.0)
i B2 Lz 45y =20

Corner Points | Value of Z=60x+40y
A(0,4) Z =160
B(0,6) Z.=240
C(4,4) Z=400
D(6,0) Z =360
E(5,0) Z=300
Max(Z) =400 at x=4,y=4 prepared by : BALAII KANCHI |
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2.2024

Solve the following Linear Programming problem graphically :
Maximise Z = 300x + 600y

Subject to x+2y<12

2x+y<12

5
x+ —y>5H
4}’

x20,y20.

Sol.

r+2y=12

J(6.0)
-5 4 -3 -2 410 1 2 3 4 5 7 B ] 0 11 12 3 14 15
1 E(5.0)

Corner Points Value of
Z.=300x+ 600y

( ) Z.=2400

B(0,6) Z.=3600

C(4.,4) Z=3600

(6,0) Z=1800

E(sqo) Z=1500

Max(Z) = 3600, at all points on the line segment BC
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3.2024
Solve the following L.P.P. graphically :

Minimise Z = 6x + 3y
Subject to constraints
4x +y > 80;
x + by 2 115;
3x + 2y < 150
x,y20

3+ 2y = 150

o

+ 5y =115 X

10 20 (1] 2 40 B0 B0 100 12! 0
10 iz +y = 80
-20 ¥

Corner Points | Value of Z=6x+3y
A(2,72) Z=228
B(15,20) Z=150
C(40,15) Z =285

Min(Z)=150 at x=15,y =20
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Solve the following linear programming problem graphically :
Minimise Z = 6x + 7y
subject to constraints
x+ 2y 2240
3x +4y £ 620
2x +y = 180
x,y=0.

Sol.

E(40.100]

dr+y=180

Corner Points | Value of Z=6x+7y
A(20,140) Z=1100
B(40,100) Z.=940
C(140,50) Z=1190

Min(Z) =940 at x=40,y =100 prepared by : BALAJI KANCHI |
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Case study :

1.

The corner points of the feasible region determined by the system of linear
inequations are as shown below :

Answer each of the following :

(1) Let z = 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.

(11) Let z = kx + y be the objective function. Find k, if the value of z at A is
same as the value of z at B.

Ans. z(A) = 13(4) — 15(0) = 52
z(B) = 13(5) - 15(2) = 35
2(C) = 13(3) - 15(4) = —21

z(D) = 13(0) — 15(2) = 30

z(0) =0

. Max(z) = 52 at A(4, 0), Min(z) = —30 at (0, 2)

(i)

Ans. z(A)=z(B) =24k +0=5%+2=>k=-2
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2.

The corner points of the feasible region determined by the system of linear
constraints are as shown below:

YA
11 -
B(4,10)

€(6,8)

D(8,5)

Answer each of the following:
() Let Z = 3x — 4y be the objective function. Find the maximum and

minimum value of Z and also the corresponding points at which the
maximum and minimum value occurs.

(i) Let Z = px + qy,where p, g > o be the objective function. Find the
condition on p and g so that the maximum value of Z occurs at
B(4,10)and C(6,8). Also mention the number of optimal solutions in

this case.
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The month of September is celebrated as the Rashtriya Poshan Maah
across the country. Following a healthy and well-balanced diet is crucial
in order to supply the body with the proper nutrients it needs. A balanced
diet also keeps us mentally fit and promotes improved level of energy.

% {4 - & Portions Each)
Fats & Sugar / ® \ Fats -5 giportion
L s ' Sugar -5 g/portion
e \
s \, (2 -3 Portions Each)

Pulses & Dairy / &\ Pulses - 30 g/portion
e < 2%\ Dairy - 100 g/portion
ossl o Sl ALY
Fruits & d 5 (4 - 5 Portions)
Viegetables, r -\, 100 g/portion
e IR ?:_', S ..,...._-..\
Cereals & /. h 5 : \ (10 - 15 Partions)
Millets £ % e | ) i . 30 g/portion
dx+5y=28 x+2y=10
x+y=8
Figure-1 Figure-2

A dietician wishes to minimize the cost of a diet involving two types of
foods, food X (x kg) and food Y (y kg) which are available at the rate of
T 16/kg and T 20/kg respectively. The feasible region satisfying the
constraints is shown in Figure-2.

On the basis of the above information, answer the following questions :

(1) Identify and write all the constraints which determine the given
feasible region in Figure-2.

(i)  If the objective is to minimize cost Z = 16x + 20y, find the values of
x and y at which cost is minimum. Also, find minimum cost
assuming that minimum cost is possible for the given unbounded
region.
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Sol.

(1)Constraints are x + 2y = 10

x4y 26
3x+y=>38
20
y=20
(11)
Corner points Value of Z = 16x + 20y
A (10, 0) 160
B(2,4) 112
ClH) 116
D (0, 8) 160
The minimum cost is 112 [prepared by : BALAJI KANCHI
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