Chapter : 33. LINEAR PROGRAMMING

Exercise : 33A

Question: 1

Solution:

Givenx+y =4

Sy=4-x

Consider the equationy = 4 - x.
Finding points on the coordinate axes:
Ifx =0, the yvalueis 4 ie, y=4

= the pointon the Y axis is A(0,4)
Ify=0,0=4-x

=>x =4

The point on the X axis is B(4.0)
Plotting the pointson the graph: fig. 1a
Now consider the inequality y = 4 - x
Here we need the y value greater than or equal to 4 - x
= the required region is above point A.

Therefore the graph of the inequationx + y = 4 is fig. 1b
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Fig 1a
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Fig 1b

Question: 2

Solution:

Given x - y=3

=-y£3-x

Multiplying by minus on both the sides, we'll get
yz-3+x

yzx-3

Consider the equation y = x - 3.

Finding points on the coordinate axes:
Ifx=0,theyvalueis-3ie,y=-3

= the pointon the Y axis is A(0, - 3)
Ify=0,0=x-3

=x =3

The point on the X axis is B(3.0)

Plotting the points on the graph: fig. 2a

Now consider the inequalityy=x-3

Here we need the y value greater than or equal to x - 3
= the required region is above point A.

Therefore the graph of the inequation x + y = 4 is fig. 2b
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Fig 2b

Question: 3
Solution:
Givenx+ 2y>1

= 2y>1-x

V2aTa
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1
Consider the equation y = 5

SR

Finding points on the coordinate axes:

If x =0, the y valueis i ie,y=4

= the point on the Y axis is A(O, ;_)
Ify=0,x=1

The point on the X axis is B(1,0)
Plotting the points on the graph: fig. 3a

X

. . . 1
Now consider the inequality y > - — 3

X

1
Here we need the y value greater than 2 o

=» the required region is above poi

X

. 1
ssdonebecausey # - —

Also, the line AB is represe >3

Therefore the graph of tt

Fig 3a
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Question: 4
Solution:
Given 2x -

= 2x - 4<3

=3y>2x - 4

2 +

Consider the equatio

Finding points on the co

1
Ifx =0, the y value is 3 ie.

= the point on the Y axis is A(0, — 3

Ify=0,x=2
The point on the X axis is B(2,0)

Plotting the points on the graph: fig. 4a

4
Now consider the inequality y > %x -3

4

2
Here we need the y value greater than P

=» the required region is above point A.

Also, the line AB is represented in dotted line. This iss done because y # :—Z;x —

2

Therefore the graph ofthe inequa tiony
3

3

_ 4is fig. 4b
3
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Fig 4b

Question: 5

Solution:

Givenxzy -2

=S y<x + 2

Consider the equationy =x+ 2
Finding points on the coordinate axes:
Ifx=0, they valueis 2 ie, y=2

=> the point on the Y axis is A(0,2)




Ify=0,0=x+2

=X =-2

The point on the X axisis B( - 2,0)

Plotting the points on the graph: fig. 5a

Now consider the inequality y=x + 2

Here we need the y value less than orequal tox + 2

=> the required region is below point A.

Therefore the graph of the inequation x =y - 2 is fig. 5b

Fig 5b
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Question: 6 CLASSZ4

Solution:

Giveny - 2<3x

S y=3x+ 2

Consider the equationy =3x+ 2
Finding points on the coordinate axes:
If x =0, the yvalueis 2ie, y=2

=» the pointon Y axis is A(0,2)

Ify=0,0=3x+2
=>x="3

3
The point on the X axis is B( - —

Plotting the pointsonthe g
Now consider the inequs
Here we need the yva
=» the required

Therefore the

Fig 6a
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Fig 6b

Question: 7
Solution:
Consider the i
=y>1-2x
Consider t
Finding pc
Ifx =0, th

The point on the X axis i

Plotting the points on the g
Now consider the inequality y>
Here we need the y value greater than x + 2
=> the required region is below point A.

Therefore the graph of the inequation y>1 - 2Zx is fig. 7b
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Fig 7b

Consider the inequation 2x-y =3

= y<2x -3

Consider the equation y =2x- 3
Finding points on the coordinate axes:
Ifx=0,theyvalueis-3ie y=-3
= the point on the Y axis is C(0, - 3)

Ify=0,0=2x+3
=% =

The point on the X axis is D(E,D)




Plotting the points on the graph: fig. 7c

Now consider the inequality y=2x - 3

Here we need the y value less than or equal to 2x - 3
= the required region is below point C.

Therefore the graph of the inequation y<2x - 3 is fig. 7d

Fig 7c

Fig 7d

Combining the graphs 7c and 7d, we’'ll get,
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The solutio

e solutions
of the two g

Question:

Solution:

consider the equation = passing through origin.

-2

Now consider the inequality y<*
z




*
Here we need the y value less than or equal to
= the required region is below the origin.

Therefore the graph of the inequation ys?is fig.Ba

-4

Fig 8a

Consider the inequation 2x - y< - 2 :
=Sy=2x+ 2

Consider the equationy = 2x + 2
Finding points on the coordinate axes:
Ifx=0,the yvalueis 2ie, y=2

=» the pointon the Y axisis A(0,2)
Ify=0,0=2x+2

=x=-1

The point on the X axis is B( - 1,0)
Plotting the points on the graph: fig. 8b.

Now consider the inequalityy = 2x + 2

Here we need the y value greater than orequal to 2x + 2

=» the required region is above point A.

Therefore the graph of the inequationy = 2x + 2 is fig. 8¢

o
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Fig 8b

5 4

Fig 8c

Combining the graphs of 8a and 8¢, we'll get
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p

The solution af the system o
of the two given inequatio

ations is the intersection region of the solutions

Question: 9
Solution:

Consider the inec

Ify=0,0=3-3
=x=4

The point on the X axis i

Now consider the inequali

3
Here we need the y value greater than orequaltoy > 3 - X

=» the required region is above point A.

Therefore the graph ofthe inequationy =3 - zx is fig. 9a
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Fig 9a
Consider the

= 7y<28 - 4

= the point on the
4
Ify= 0,024—-;1

=x=7

The point on the X axis is D(7,

4
Now consider the inequality y<4 - 7X

4
Here we need the y value less than or equal to 4 - 5X
=> the required region is below point C.

Therefore the graph of the inequation y<4 - gx is fig. 9b
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Fig 9b
x = 0 is the reg
v = 1is the

Combining

The solution of the system of simultaneous inequations is the intersection region of the solutions
of the two given inequations.

Question: 10

Show that the sol

Solution:

Consider the inequationx - 2y = 0:

=x =2y
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.
consider the equation ¥ = 7. This equation’s graph is a straight line passing through origin.
Now consider the inequality y<

Here we need the y value less than or equal to ;

= the required region is below origin.

Therefore the graph of the inequation ysjzi is fig.10a

-4

Fig 10a

Consider the inequation 2x - y=< - 2
=Sy=2x+2

Consider the equationy = 2x + 2
Finding points on the coordinate axes:
Ifx=0,the yvalueis 2ie,y=2

= the pointon Y axis is A(0,2)
Ify=0,0=2x+2

=x=-1

The point on X axis is B( - 1,0)

Now consider the inequality y = 2x + 2
Here we need the y value greater than orequal to 2x + 2
=> the required region is above point A.

Therefore the graph ofthe inequation y = 2x + 2 is fig. 10b
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1
B
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Fig 10b
v = 0 is the bo
x=0isth righ
Combinin over
4
2
-4 -2 2 4 8 8 10 12 4
-2
-4
As they is no common area of intersection , there is no solution for the given set of simultaneous
inequations.
Question: 11
Find the linear c
Solution:
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(0.2)

.
(0. -1
).

Consider A:

Givenlinex -y =1
=2y=x-1

As the region given in th oordinates (0, - 1),
=y =x-1
=x -y=1
Consider B:

Given line

Consider C:
Given line x + 2y =
=2y =8-x

=y =4 -E

As the region given in the figu - intercept’s coordinates (0,4),

=y<sd - ;—f

=2y<8 -x

=x + 2y=8

Consider D

Itis the region right side of the Y - axis.
Itisx = 0.

All the results derived:

x -y<1

2x+y =2

x+ 2y=8

x=0




Exercise : 33B CLASS24

Question: 1
Solution:
The feasible region determined by the constraintsx> 0,y = 0,

Xx+y>= 2,2x+ 3y . 6is given by

[-1]

L] ] cs

s

The corner points of the fi

The values of Z at the f¢

The maximum value of Zis

Question: 1

Solution:

The feasible region determined by the constraints x . ,

X+y= 2,2x+3y . 6isgivenby =0 y=20




(-1
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B [+

) o

-2

The corner points of the feasible region is A(0,2),B(2,0).C(3.0).

The values of Z at the following points is

The maxi
Question:
Solution:

The feasible region det

by

WA

cs 1 1 H 18 T\

Corner point

00,2x + 3y - 134 is given

The corner points of feasible region are A(10,38) ,B(0,40),C(0,0),D(67,0) . The values of Z at the
following points is




Corner Point | Z = 4x + 9y

A(10,38) 382 Maximum
B(0,40) 360

C(0,0) 0

D(67,0)

The maximum value of

Question: 2
Solution:

The feasible

by

The corner points of feas
following points is

,C(0,0),D(67,0).The values of Z at the

CLASS24

34 is given
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Corner Point | Z = 4x + 9y

A(10,38) 382 Maximum
B(0,40) 360
C(0,0) 0

D(67,0)

The maximum value of

Question: 3

Solution:

The feasib

Here the feasible region is unbounded. The vertices of the region are A{0,4) ,B({0,3) ,C(g,;). The
values of Z at the following points is




Corner Point | Z = 3x + by

A(0,4) 20

B(0.3) 15

C(?-é) 23_9 Minimum

The minimum value of Zi

Question: 3

Solution:

The feasible

Here the feasible region is unbou

values of Z at the following points is

d v . 0 is given by

vertices ofthe region are A(0,4) ,B(0.,3) C(g;) The
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Corner Point | Z = 3x + by

A(0,4) 20

B(0,3) 15

c(i' l) 29 Minimum
3'3 3

The minimum value of Zi
Question: 4
Solution:

The feasible re 0isgiven by

The corner points of the D(1,0).The value of Z at corner

points are
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Corner Points | Z = 2x + 3y

A(D,Y) 3 Minimum
2 bl
2
B(0,5) 15
C(10,0) 20

D(1,0)

The minimum val

Question: 4

Solution:

The feasib landx+ 2y -

The corner points of the feasible , B(0,5), C{10,0), D(1,0).The value of Z at corner

points are




CLASS24

Corner Points | Z = 2x + 3y

A(D,Y) 3 Minimum
N o
2
B(0,5) 15
C(10,0) 20

D(1,0)

The minimum val

Question: 5
Solution:

The feasib
given by

N

<1500,y - 600 -~ 0is

The corner points of the feasible region are A(0,0), B(0,600), C(800,600), D(1000,500),
E(1500,0).The value of Z at the corner points are




Corner Point

Z=23x+5y

A(0,0)

B(0,600)

3000

C(800,600)

5400

D(1000,500)

5500

E(1500,0)

Solution

The feasib
given by

N

e

=

S

The corner points of the feasible region are A(0,0), B(0,600), C(800,600), D(1000,500),

-

0,500).

1500,y - 600

E(1500,0).The value of Z at the corner points are

CLASS24

= 0is




Corner Point | Z = 3x + by

CLASS24

A(0,0) 0

B(0,600) 3000

C(800,600) | 5400

D(1000,500) | 5500

E(1500,0)

The maxim
Question:
Solution:

The feasik

The corner points of the feasible region are A(4/3.5),
value of Z at corner points are

B(4/13,45/13), C(9/14,25/14) , D(9/2,1/2) , E(84/13,15/13).The
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Corner Point Z=2x+y

Al4/3,9) 2313

B(4/13,45/13) | 53/13

C(9/14,25/14) | 43/14 Minimum

D(9/2,1/2) 1972

E(84/13,15/13)

The maximum an
Question: €
Solution:

The feasil

The corner points of the feasible region are A(4/3,5), B(4/13,45/13), C(9/14,25/14), D(9/2,1/2) , E(84/13,15/13).The
value of Z at corner points are




Corner Point Z=2x+y

A(4/3,5) 2313

B(4/13,45/13) 53/13

C(9/14,25/14) 43/14 Minimum
D{%/2,1/2) 19/2

E(84/13,15/13) | 183/13 Maximum

The maximum and minimum value of Z is 183/13 and 43/14 at points E(84/13,15/13) and C(9/14,25/14).

Question: 7

Solution:

Let the invested money in PPF be x and in national bonds be y.

..According to the question,

X+y= 12000

x= 1000,y > 2000
Maximize Z = 0.12x + 0.15y

The feasible region determined by X+ y = 12000, x = 1000,

y = 2000 is given by

30 \

e

]

g

N
hN

N

800

P

SN
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The corner points of the feasible region are A(1000,11000), B(1000,2000) and C(10000,2000) .
The value of Z at the corner point are



Corner Point Z=0.12x + 0.15y

A(1000,11000) | 1770 Maximum

B(1000,2000) | 420

C(10000,2000) | 1500

The maximum value of Zis 1770 at point A(1000,11000).

S0, he mustinvest Rs.1000 in PPF and Rs.11000 in national bonds.

The maximum annual income is Rs.1770 .
Question: 7
Solution:
Let the invested money in PPF be x and in national bonds be y.
..According to the question,
X+y< 12000
x> 1000.y= 2000
Maximize Z = 0.12x + 0.15y
The feasible region determined by X +y = 12000, x= 1000,
y = 2000 is given by
N

1

NS

s
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The corner points of the feasible region are A(1000,11000), B{(1000,2000) and C(10000,2000).

The value of Z at the corner point are
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Corner Point Z=0.12x + 0.15y

A(1000,11000) | 1770 Maximum

B(1000,2000) |420

C(10000,2000) | 1500

The maximum value of Zis 1770 at point A(1000,11000).
S0, he mustinvest Rs.1000 in PPF and Rs.11000 in national bonds.
The maximum annual income is Rs.1770 .

Question: 8

Solution:

Let the firm manufacture x number of necklaces and y number of bracelets a day.
..According to the question,

X+y<24,05x+y< 16x= 1,y = 1

Maximize Z = 100x + 300y

The feasible region determined by X +y < 24, 05x+y = 16,x= 1,y = 1 isgivenby

The corner points of the feasible regionare A(1,1),B(1.15.5),C(16,8).D(23.1).The number of
bracelets should be whole number. Therefore, considering point {2,15). The value of Z at corner
point is



Corner Point | Z = 100x + 300y cLASS24
A(1,1) 400

(2.15) 4700 Maximum

C(16,8) 4000

D(23,1) 2600

The maximum value of Z1s 4700 at point B(2,15).

.. The firm should make 2 necklaces and 15 bracelets.

Queslion: 8

Solution:

Let the firm manufacture x number of necklaces and y number of bracelets a day.
..According to the question,

X+y<24,05x+y< 16x=1,v 2 1

Maximize Z=100x + 300y

The feasible region determined by X +y < 24, 0.5x+y < 16,x= 1,y = lisgivenby

AN

The corner points of the feasible regionare A(1,1),B(1.15.5),C(16,8),D(23,1).The number of
bracelets should be whole number. Therefore, considering point (2,15). The value of Z at corner
point is
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Corner Point | Z = 100x + 300y

A(l1,1) 400
(2,15) 4700 Maximum
C(16,8) 4000

D(23,1)

The maximum value of
*. The firm shou
Question: 9
Solution:

Let the nu

0 is given by

The corner points of feasible region are A(0,8]), B(0,0), C(10,0), D(5,5) .

The value of Z at corner point is
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Corner Point | Z = 8x + 11y

A(0,8) 88
B(0,0) 0
C(10,0) 80

D(5,5)

The maximum value of

Hence, the man sk
Question: 9
Solution:

Let the nu

0 is given by

The corner points of feasible region are A(0,8]), B(0,0), C(10,0), D(5,5) .

The value of Z at corner point is
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Corner Point | Z = 8x + 11y

A(0,8) 88
B(0,0) 0
C(10,0) 80

D(5,5)

The maximum value of

Hence, the man sk

and bolt:

0 is given by

The corner points of the feasible region are A(0,0), B(0,4), C(3,3)), D(4,0).The value of Z at the
corner point is




Corner Point | Z = 17.50x + 7y

A(0,0) 0

B(0,4) 28

C(3,3) 73.50 Maximum
D(4,0)

The maximum value of

The manufacturer
Rs.73.50.

Question: 1

Solution:

Let the nu

The corner points of the feasible region are A(0,0), B(0,4), C(3,3)), D(4,0).The value of Z at the

corner point is

CLASS24

maximum profit of

> ( isgiven by
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Corner Point | Z = 17.50x + 7y
A(0,0) 0
B(0,4) 28
C(3.3) 73.50 Maximum
D(4,0) 70

The maximum value of Z i1s 73.50 at (3,3).

The manufacturer should make 3 packets each of nuts and bolts to make maximum profit of
Rs.73.50.

Question: 11
Solution:

Let the total number of days tailor A work be x and tailor B be y.

..According to the question,
6x+ 10y > 60,4x+4y= 32,1 =2 0,y =20
Minimize Z=300x + 400y

The feasible region determined by 6x+ 10y > 60, 4x+4y> 32 ,x = 0,y > 0 isgivenby

= 5 F] + 2 a\ .

The feasible region is unbounded. The corner points of feasible region are A(0,8),3(5,3).C(10,0)
.The value of Z at corner point is
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Corner Point | Z = 300x + 400y

A(0,8) 3200
B(5,3) 2700 Minimum
C(10,0) 3000

The minimum value of Z is 2700 at po
.. Tallor A must work for 5 days or minimum expenses.
Question: 11
Solution:

Let the total num
LAccording t
6x+ 10y
Minimize

The feasib

AN
o

The feasible region is unbounded. The corner points of feasible region are A(0,8),B(5.3),C(10.0)
.The value of Z at corner point is
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Comner Point | Z = 300x + 400y

A(0,8) 3200
B(5.3) 2700 Minimum
C(10,0) 3000

The minimum value of Z is 2700 at po

. Tallor A must work for 5 days or minimum expenses.

Question: 12
Solution:

Let the number c

LAccording t

The feasib e : en by

The corner points of the feasible regionare A{0,0), B(0,20),C(8,12), D(16,0).The value of Zat
corner points is




Corner Point | Z = 22x + 18y

A(0,0) 0

B(0,20) 360

C(8,12) 392 Maximum
D(16,0) 352

The maximum value of Z1s 392 at point (8,12).

The dealer must buy 8 fans and 12 sewing machines to make the maximum profit.

Question: 12

Solution:

Let the number of fans bought be x and sewing machines bought be y.

..According to the question,

360x + 240y < 5760.x + ¥ = 20,1

MaximizeZ=22x+ 18y

=0,y =0

CLASS24

The feasible region determined by 360x + 240y < L760.x +y< 20,x = 0,y = 0 isgivenby

-y

The corner points of the feasible region are A(0,0), B(0,20),C(8,12), D(16,0).The value of Zat

corner points is
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Corner Point | Z = 22x + 18y
A(0,0) 0
B(0,20) 360
C(8,12) 392 Maximum
D(16,0) 352

The maximum value of Z1s 392 at point (8,12).
The dealer must buy 8 fans and 12 sewing machines to make the maximum profit.

Questlion: 13

Solution:

Let the firm manufacture x number of Aand y number of B products.

.According to the question,
X+y< 400,2x + v <600,x =0,y =0
Maximize Z = 2x + 2y

The feasible region determined by X + y< 400,21 + v.< 600,x = 0,y = 0isgiven by

3\

L=

The corner points of feasible region are A(0,0), B(0,400) , C(200,200), D(300,0).The value of Z at
corner point is



Corner Point | Z = 2x + 2y

A(0,0) 0

B(0,400) 800 Maximum
C(200,200) | 800 Maximum
D(300,0) 600

CLASS24

The maximum value of Z is 800 and occurs at two points. llence the line BC is a feasible solution.

The firm should produce 200 number of Aproducts and 200 number of B products.

Question: 13

Solution:

Let the firm manufacture x number of Aand y number of B products.

..According to the question,

X+y< 400,2x + v <600,z = 0,y =0

Maximize Z =2x + 2y

The feasible region determined by X +y< 400,2y + v < 600,x = 0,y = 0isgivenby

\
w0 1

The corner points of feasible region are A(0,0), B(0,400) , C(200,200), D(300,0).The value of Z at

corner point is



Corner Point | Z = 2x + 2y CLA5524
A(0,0) 0

B(0,400) 800 Maximum

C(200,200) | 800 Maximum

D(300,0) 600

The maximum value of Z is 800 and occurs at two points. llence the line BC is a feasible solution.
The firm should produce 200 number of Aproducts and 200 number of B products.

Questlion: 14

Solution:
Let x and y be number of soaps be manufactured of 15" and 24 type.

..According to the question,
2x+3y<480,3x+5y=480,x= 0,y = 0

Maximize Z = 0.25x + 0.50y

The feasible region determined by 2x + 3y = 480 ,3x+ 5y < 480, x> 0.y > 0 is given by

The corner points of feasible region are A(0,96), B(0,0), C(160,0).

The value of Z at corner points are
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Corner Point | Z = 0.25x + 0.50y

A(0,96) 48 Maximum
B(0,0) 4]
C(160,0) 40

The maximum value of Z is 48 at point (0,96).

Hence, the manufacturer should make 96 soaps of the gnd type to make maximum profit.
Question: 14

Solution:

Let x and y be number of soaps be manufactured of 15 and 2" type.

..According to the question,
2x+3y<480,3x+5y <480, x> 0.y = 0
Maximize Z = 0.25x + 0.50y

The feasible region determined by 2x + 3y < 480, 3x + 5y = 480, x> 0,y =0 is given by

The corner points of feasible region are A(0,96), B(0,0), C{(160,0).

The value of Z at corner points are
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Corner Point | Z = 0.25x + 0.50y

A(0,96) 48 Maximum
B(0,0) 0
C(160,0) 40

The maximum value of Z is 48 at point (0,96).

Hence, the manufacturer should make 96 soaps of the gnd type to make maximum profit.
Question: 15

Solution:

Let x and y be number of bottles of medicines A and B be prepared.

..According to the question,

X+ y<45000,3x+y<66000,x < 20000 .y < 40000, x = 0,y = 0

Maximize Z=8x+ 7y

The feasible region determined by x +y = 45000, 3x + y = 66000,x < 20000,y < 40000,
x = 0,y = Qis given by

The corner points of feasible region are A(0,0), B(0,40000),
C(5000,40000),D(10500,34500),E(20000,6000),F(20000,0).

The value of Z at corner points are
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Corner Point Z=8x+7y
A(0,0) 0
B(0,40000) 280000

C(5000,40000) | 320000

D(10500,34500) | 325500 Maximum

E(20000,6000) | 202000

F(20000,0) 160000

The maximum value of Z is 325500 at point (10500,34500).

Hence, the manufacturer should produce 10500 bottles of medicine A and 34500 bottles of
medicine B.

Question: 15

Solution:

Letx and y be number of bottles of medicines A and B be prepared.
CLAccording to the question,

x+y<45000,3x+y<66000,x< 20000,y < 40000, x = 0,y = O
Maximize Z=8x+ 7y

The feasible region determined by x+ y < 45000, 3x + y < 66000,x < 20000 .,y < 40000,
x = 0,y = 0isgiven by



B(0,40000

C(5000,40000)

D(10500,34500) | 325500 Maximum
E(20000,6000) | 202000
F(20000,0) 160000

The maximum value of Z is 325500 at point (10500,34500).

Hence, the manufacturer should produce 10500 bottles of medicine A and 34500 bottles of

medicine B.

Question: 16

CLASS24




Solution: CLA5524

Let x and y be number of doll A manufactured and doll B manufactured.

..According to the question,
x+y=<1500,x+2y < 2000,¥y< 600,x = 0,y 2 0
Maximize Z = 3x + 5y

The feasible region determined by x +y < 1500, x + 2y < 2000, ¥< 600,x > 0,y = 0isgiven by

-0 0 a0 M0 L=

| :
350 4 A
I \

The corner points of feasible region are A(0,0), B(0,600), C(800,600),D(1000,500),E(1500,0).

The value of Z at corner points are

Corner Point | Z = 3x + 5y

A(0,0) 0

B(0,600) 3000

C(800,600) | 5400

D(1000,500) | 5500 Maximum

E(1500,0) 4500

The maximum value of Z is 5500 at point (1000,500).

Hence, the manufacturer should produce 1000 types of doll A and 500 types of doll B to make
maximum profit of Rs.5500.

Question: 16

Solution:

Let x and ¥y be number of doll A manufactured and doll B manufactured.



.WAccording to the question, CLAssz4

x+y<1500,x+2y < 2000, ¥y < 600, x > 0,y = 0
Maximize Z = 3x + 5y

The feasible region determined by x +y < 1500, x + 2y < 2000, ¥y < 600,x = 0,y = Qisgivenby

The corner points of feasible region are A(0,0) , B(0,600) , C(800,600),D(1000,500),E(1500,0).

The value of Z at corner points are

Corner Point | Z = 3x + 5y

A(0,0) 0

B(0,600) 3000

C(800,600) | 5400

D(1000,500) | 5500 Maximum

E(1500,0) 4500

The maximum value of Z is 5500 at point (1000,500).

Hence, the manufacturer should produce 1000 types of doll A and 500 types of doll B to make
maximum profit of Rs.5500.

Question: 17

Solution:



Let x and ¥ be number of deluxe article manufactured and ordinary article manufact CLAssz4
..According to the question,

2x+y< 40.2x+3y < 80,x = 0,y =2 0

Maximize Z = 15x + 10y

The feasible region determined by 2x+y < 40, 2x+ 3y < 80,x = 0,y = (is given by

The corner points of feasible region are A(0,0) , B(0,80/3) , C(10,20),D(20,0).

The value of Z at corner points are

Corner Paint | Z = 15x + 10y

A(0,0) 0

B(0,80/3) 266.67

C(10,20) 350 Maximum

D(20,0) 300

The maximum value of Z is 350 at point (10,20).

Hence, the manufacturer should produce 10 types of deluxe article and 20 types of ordinary
article to make maximum profit of Rs.350.

Question: 17

Solution:

Let x and y be number of deluxe article manufactured and ordinary article manufactured.
LAccording to the question,

2x+y< 40,2x+3y< 80,x =2 0,y = 0

Maximize Z = 15x + 10y

The feasible region determined by 2x+y< 40,2x+ 3y < 80,x > 0,v = 0 isgiven by



CLASS24

The corner points of feasible region are A(0,0) , B(0,80/3) , C(10,20),D(20,0).

The value of Z at corner points are

Corner Point | Z = 15x + 10y

A(0,0) 0

B(0,80/3) 266.67

C(10,20) 350 Maximum

D(20,0) 300

The maximum value of Z is 350 at point (10,20).

Hence, the manufacturer should produce 10 types of deluxe article and 20 types of ardinary
article to make maximum profit of Rs.350.

Question: 18

Solution:

Let x and y be number of mixes from suppliers X and Y.
..According to the question,

dx+y=> 80, 2x+y = 60,x = 0,y = 0

Minimize Z=10x+ 4y

The feasible region determined by 4x+y> 80.2x+y> 60,v > 0,y > 0 isgivenby
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The feasible region is unbound
C(30,0).

points of feasible region are A(0,80), B(10,40),

The value of Z at corner [

C(30,0)

The minimum value of Z

Hence, the company should
minimize the cost.

pplier X and 40 mixes from supplier Y to

Question: 18

Solution:

Let x and y be number of mixes from suppliers X and Y.
..According to the question,

4x+y= 80, 2x+y = 60,x =2 0,y =2 0

Minimize Z=10x+ 4y

The feasible region determined by 4x+y > 80, 2x+ y> 60,x = 0,y = 0 is given by
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The feasible region is unbound
C(30,0).

points of feasible region are A(0,80), B(10,40),

The value of Z at corner [

C(30,0)

The minimum value of Z

Hence, the company should
minimize the cost.

pplier X and 40 mixes from supplier Y to

Question: 19
Solution:
Let x and y be number of gold rings and chains.

..According to the question,

X+y . X+ 0.5y

MaxinizeiZ = 300x +190yx > 0,y > 0

The feasible region determined by x+y < 24 ,x+ 0.5y< 16,x = 0,y = 0 is given by
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The corner points of feasible region are A(0,0), B(0,24),C(8,16),D(16,0).The value of Z at corner
points are

Corner Point | Z = 300x + 190y

A(D,0) 0

B(0,24) 4560 |

C(8,16) 5440 Maximum
D(16,0) 4800

The maximum value of Z is 5440 at point (8,16).

Hence, the firm should manufacture 8 gold rings and 16 gold chains to maximize their profit.
Question: 19

Solution:

Let x and y be number of gold rings and chains.

..According to the question,

X+y<= 24,x+05y< 1,x =2 0,y =2 0

Maximize Z = 300x + 190y

The feasible region determined by x+y< 24 ,x + 05y < 16,x = 0,y = 0 isgivenby
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The corner points of feasible ,B(0,24),C(8,16),D(16,0).The value of Z at corner

points are

Corner Point

D(16,0)

The maximum value of Z is 544
Hence, the firm should manufacture 8 gold rings and 16 gold chains to maximize their profit.
Question: 20

Solution:

Let x teapots of type A and y teapots of type B manufactured.

Then,

xz0,y=z0

Also,

12x+ 6y =6 x 60

12x+ 6y = 360

2x+y=60...(1)

And,




18x+ 0y =6 x60 CLASSZ4

X=20..... (2)
Also,
6X+ 9y <6 x 60

2x+3y=120....(3)

. . 75 50 3 1
The profit will be given by: Z = oot VT ioa¥ = Z= PRI

On plotting the constraints, we get,

)

Profitwill b ]
Hence, Prc
Question
Solution:
e Az ot nufac .
»

12x+ 6y <6 %60

12x+ 6y = 360
2x+y =60...(1)
And,

18x+ 0y <6 x 60
X=20..... (2)
Also,

66X +9y =6 x 60

2x+ 3y =120.....(3)

. . 75 50 3 1
The profit will be given by: mex +Ey¢Z— Xtsy

On plotting the constraints, we get,
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Profitwill be maximum when x=30andy =15

Hence, Proved.

Question: 21
Solution:
Letx and ¥ be number o

..According to the

0.5x+y < 40

Oy = 10000, 6 is given

-

The corner points of feasible region are A(14,33) , B3(14.24), C(26,16), D(48,16).The value of Z at
corner points are




Corner Point | Z = 20x + 30y

A(14,33) 1270

B(14,24) 1000

C(26,16) 1000

D(48,16) 1440 Maximum

The maximum value of Zis 1440 at point (48,16).

CLASS24

Hence, the manufacturer should manufacture 48 A products and 16 B products to maximize their

profit of Rs.1440.
Questlion: 21
Solution:

Let x and ¥ be number of A and B products.

..According to the question,

0.5x+y< 40, 200x+ 300y = 10000,x = 14,y = 16

MaximizeZ=20x+ 30y

The feasible region determined by 0.5x+y < 40, 200x +300y > 10000,y > 14,y = 16 is given

by

The corner points of feasible region are A(14,33), B(14,24) , C(26,16), D(48,16).The value of Z at

corner points are



Corner Point | Z = 20x + 30y

A(14,33) 1270

B(14,24) 1000

C(26,16) 1000

D(48,16) 1440 Maximum

The maximum value of Zis 1440 at point (48,16).

CLASS24

Hence, the manufacturer should manufacture 48 A products and 16 B products to maximize their

profit of Rs.1440.

Question: 22

Solution:

Let x and y be number of A and B trees.

. According to the question,

20x+ 25y < 1400, 10x + 20y < 1000,x = 0,y

MaximizeZ=40x+ 60y

The feasible region determined by 20x + 25y = 1400, 10x + 20y < 1000, v

by

=10

= 0,y = 0 isgiven

The corner points of feasible region are A(0,0), B(0,50),C(20,40), D(70,0).The value of Z at

corner points are



Corner Point | Z = 40x + 60y

A(0,0) 0

B(0,50) 3000

C(20,40) 3200 Maximum
D(70,0) 2800

The maximum value of Zis 3200 at point (20,40).

CLASS24

Hence, the man should plant 20 A trees and 40 B trees to make maximum profit of Rs.3200.

Question: 22

Solution:

Let x and y be number of A and B trees.

. According to the question,

20x+ 25y < 1400, 10x+ 20y < 1000,x = O,y

MaximizeZ=40x+ 60y

=

0

The feasible region determined by 20x + 25y < [400, 10x+ 20y < 1000,x = 0,y = 0 is given
by

100~

The corner points of feasible region are A(0,0), B(0,50),C(20,40), D(70,0).The value of Z at

corner points are



Corner Point | Z = 40x + 60y CLASS24
A(0,0) 0

B(0,50) 3000

¢(20.40 3200 Maximum

D(70,0) 2800

The maximum value of Zis 3200 at point (20,40).

Hence, the man should plant 20 A trees and 40 B trees to make maximum profit of Rs.3200.
Questlion: 23

Solution:

Let x and ¥y be number of hardcover and paperback edition of the book

..According to the question,

5x+ 5y < 4800, 10x + 2y < 4800, v = 0,y > 0

Maximize Z= (72x + 40y) — (56x + 28y + 9600)

=16x+ 12y -9600

The feasible region determined by 5x + Sy = 48500, 10x+ 2y < 4800,y = 0,y = 0is givenby

o\

Tooo

The corner points of feasible region are A(0,0) , B{0,960), C(360,600), D(480,0).The value of Z at
corner points are



Corner Point | Z = 16x + 12y - 9600 CLA5524
A(D,0) 0

B(0,960) 1920

C(360,600) | 3360 Maximum

D(480,0) - 1920

The maximum value of Z is 3360 at point (360,600).

Hence, the publisher should publish 360 hardcover edition and 600 and paperback edition of the
book to earn maximum profit of Rs.3360.

Questlion: 23

Solution:

Let x and ¥ be number of hardcover and paperback edition of the book
..According to the question,

5x+ 5y = 4800, 10x + 2y = 4800,x = 0,y = 0

Maximize Z = (72x + 40y) — (56x + 28y + 9600)

=16x+ 12y -9600

The feasible region determined by 5x + 5y = 4800, 10x + 2y < 4800,x > 0,y = 0 isgivenby

\

3300

The corner points of feasible region are A(0,0) , B{0,960), C(360,600), D(480,0).The value of Z at
corner points are



Corner Point | Z = 16x + 12y - 9600 CLA5524
A(0,0) 0

B(0,960) 1920

C(360.600) 3360 Maximum

D(480,0) - 1920

The maximum value of Z is 3360 at point (360,600).

Hence, the publisher should publish 360 hardcover edition and 600 and paperback edition of the
book to earn maximum profit of Rs.3360.

Questlion: 24

Solution:

Let x and ¥ be number of kilograms of fertilizer 1 and 11
..According to the question,

0.10x+ 0.05y > 14,0.06x+0.10y = 14,xv = 0,y = 0
Minimize Z = 0.60x + 0.40y

The feasible region determined by 0.10x + 0.05y > 14, 0:06x+ 0.10y> 14, x = 0,y = 0 is
given by

W

The feasible region is unbounded. The corner points of feasible region are A(0,280), B(100,80),
C(700/3,0).The value of Z at corner points are
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Corner Point | Z = 0.60x + 0.40y

A(0,280) 112

B(100,80) 92 Minimum

C(700/3,0) 140

The minimum value of Z is 92 at point (100,80).

Hence, the gardener should by 100 kilograms o fertilizer | and 80 kg of fertilizer Il to minimize
the cost which is Rs.92.

Question: 24

Solution:

Let x and y be number of kilograms of fertilizer I and 11
..According to the question,

0.10x+0.05y > 14,0.06x+0.10y > 14,x = 0,y = 0

Minimize Z = 0.60x + 0.40y

The feasible region determined by 0.10x + 0.05y > 14 ,0.06x+ 0.10y> 14x = 0,y = 0 is
given by

.
=100 \

The feasible region is unbounded. The corner points of feasible region are A(0,280), B(100,80),
€(700/3,0).The value of Z at corner points are
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Corner Point | Z = 0.60x + 0.40y

A(0,280) 112

B(100,80) a2 Minimum

C(700/3,0) 140

The minimum value of Z is 92 at point (100,80).

Hence, the gardener should by 100 kilograms o fertilizer 1 and 80 kg of fertilizer 1] to minimize
the cost which is Rs.92.

Question: 25

Solution:

Let x quintals of supplies be transported from A to D and y quintals be transported from A to E.
Therefore, 100 - (x + y) will be transported to F.

Also, (60 - x) quintals, (50 - y) quintals and (40 - (100 - (x + y¥))) quintals will be transperted to D,
E, F by godown B.

LAccording to the question,

x> 0,y 2 0x +y < 100,x = 60,y = 50,x + vy = 60

Minimize Z=6x+ 4(60-x) + 3y + 2(50 - y) + 2.50(100 - (x+y))+ 3((x+y ) -60)
Z=6x+240-4x+ 3y + 100 - 2y + 250 - 2.5x - 2.5y + 3x+ 3y — 180

Z=2.5x+1.5y+210

The feasible region represented byx= 0,y = 0,x + y = 100,x < 60,y < 50, x + y = 60 is
given by

AN

120y,

The corner points of feasible region are A(10,50), B(50,50), C(60,40), D(60,0)



Corner Point | Z = 2.5x + 1.5y + 210 CLASS24
A(10,50) 310 Minimum

B(50,50) 110

C(60,40) | 420

D(60,0) 360

The minimum value of Z'is 310 at point (10,50).

Hence, 10, 50, 40 quintals of supplies should be transported from A to D, E, Fand 50,0,0
quintals of supplies should be transported from B to D, E, F.

Question: 25

Solution:

Let x quintals of supplies be transported from A to D and y quintals be transported from A to E.
Therefore, 100 - (x + y) will be transported to F.

Also, (60 - x) quintals, (50 - y) quintals and (40 - (100 - (x + y¥))) quintals will be transported to D,
E, I by godown B.

..According to the question,

x20,y=20x +y=100,x £ 60,y = 50, + v = 60

Minimize Z=6x+ 4(60-x) + 3y + 2(50 - y) + 2.50(100 - (x +¥)) + 3((x+y ) -60)
Z=6x+240 -4x+ 3y + 100 - 2y + 250 - 25x - 2.5y + 3x+ 3y — 180

Z=2.5x+ 1.5y +210

The feasible region represented by x= 0,y = 0,x + v < 100,x < 60,y < 50,x + v = 60 is
given by
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The corner points of feasible region are A(10,50) , B(50,50), C(60,40), D(60.0)

Corner Point | Z = 2.5x + 1.5y + 210

A(10,50) 310 Minimum
B(50,50) 410 y
C(60,40) 120

D(60,0) 360

The minimum value of Z is 310 at point (10,50).

Hence, 10, 50, 40 quintals of supplies should be transported fromAto D,E,Fand 50,0,0
quintals of supplies should be transported from B to D, E, F.

Question: 26

Solution:

Let x bricks be transported from P to A and y bricks be transported from P to B.
Therefore, 30000 - (x + y) will be transported to C.

Also, (15000 - x) bricks, (20000 - y) bricks and (15000 - (30000 - (x + y))) bricks will be
transported to A, B, C from Q.

..According to the question,
x> 0,y =2 0,x + y < 30000,x < 15000,y < 20000,x + y = 15000

Minimize Z = 0.04x+ 0.02(15000 - x) + 0.02y + 0.06(20000 - ¥v) + 0.03(30000 - (x+ y)) + 0.04((x
+y)-15000)

Z=0.03%x-0.03y+1800



The feasible region represented by x CLAssz4

>0,y =2 0,x +y < 30000,x < 15000,y < 20000,x + y = 15000 is given by

The corner points of feasible region are A(0,15000) , B(0,20000), C(10000,20000),
D(15000,15000), E(15000,0).

Corner Point Z = 0.03x-0.03y + 1800

A(0,15000) 1350

B(0,20000) 1200 Minimum

C(10000,20000) | 1500

D(15000,15000) | 1800

E(15000,0) 2250

The minimum value of Z is 1200 at point (0,20000).

Hence, 0, 20000, 10000 bricks should be transported from P to A, B, Cand 15000, 0, 5000 bricks
should be transported from Q to A, B, C.

Question: 26

Solution:

Let xbricks be transported from P to A and y bricks be transported from P to B.
Therefore, 30000 - (x + y) will be transported to C.

Also, (15000 - x) bricks, (20000 - y) bricks and (15000 - (30000 - (x + y))) bricks will be
transported to A, B, C from Q.

..According to the question,



Xz 0,y = 0,x + v < 30000,x < 15000,y < 20000,x + y > 15000 CLASS24

Minimize Z = 0.04x + 0.02(15000 - x) + 0.02y + 0.06(20000 - y} + 0.03(30000 - (x + y]] + 0.04((x
+y) - 15000)

Z=0.03x-0.03y+1800

The feasible region represented by x
=0,y =2 0,x +y < 30000,x = 15000,y < 20000,x + y = 15000 is given by

N

30000

The corner points of feasible region are A(0,15000) , B(0,20000) , C(10000,20000),
D({15000,15000]), E(15000,0).

Corner Point Z = 0.03x - 0.03y + 1800

A(0,15000) 1350

B(0,20000) 1200 Minimum

C(10000,20000) | 1500

D(15000,15000) | 1800

E(15000,0) 2250

The minimum value of Z is 1200 at point (0,20000).

Hence, 0, 20000, 10000 bricks should be transported from Pto A, B, Cand 15000, 0, 5000 bricks
should be transported from Q to A, B, C.

Question: 27
Solution:

Let x packets of medicines be transported from X to P and y packets of medicines be transported



fromXto Q. CLA5524

Therefore, 60 - (x + ¥) will be ransported to R.

Alsa, (40 - x) packets, (40 - y} packets and (50 - (60 - (x + y))) packets will be transported to P, Q,
R from Y.

..According to the question,
x20,y=z0x+y=<60x <40,y < 40,x +y = 10
Minimize Z=5x+4(40-x)+ 4y +2(40-y) + 3(60 - (x+ y)) + 5((x + y) - 10)

Z=3x+4y+ 370

The feasible region represented by x> 0,y =2 0, x + v < 60,x < 40,y < 40,x + v = 10is
given by

The corner points of feasible region are A(0,10), B(0,40) , C(20,40) , D(40,20), E(10,0).

Corner Point | Z = 3x + 4y + 370

A(0,10) 410

B(0,40) 530

C(20,40) 590

D(40,20) 570

E(10,0) 400 Minimum

The minimum value of Z is 40 at point (10,0).

Hence, 10, 0, 50 packets of medicines should be transported from X to P, Q, R and 30, 40,0
packets of medicines should be transported from Y to P, Q, R.

Question: 27



Solution: CLA5524

Let x packets of medicines be transported from X to P and y packets of medicines be transported
from X to Q.

Therefore, 60 - (x+ y¥) will be transported to R.

Also, (40 - x) packets, (40 - y) packets and (50 - (60 - (x + y}]) packets will be transported to P, Q.
R from Y.

..According to the question,
x20y=20x+y=60x =40,y = 40,x +y =2 10
Minimize Z=5x+4(40-x)+ 4y +2(40-y) + 3(60 - (x+ y)) + 5((x+y) - 10)

Z=3x+4y+ 370

The feasible region represented by x> 0,y =2 0,x + v < 60,x < 40,y < 40,x + vy = 10 is
given by

ol
[
The corner points of feasible region are A(0,10), B(0,40), C(20,40) , D(40,20), E(10,0).

Corner Point | Z = 3x + 4y + 370 |

A(0,10) 410
B(0,40) 530
C(20,40) 590

D(40,20) 570

E(10,0) 400 Minimum

The minimum value of Z is 40 at point (10,0).



Hence, 10, 0, 50 packets of medicines should be transported from X to P, Q, Rand 3 CLAssz4
packets of medicines should be transported from Y to P, Q, R.

Question: 28

Solution:

Let x liters of petrol be transported from A to D and y liters of petrol be transported from A to E.
Therefore, 7000 - (x + y) will be transported to F.

Also, (4500 - x) liters of petrol, (3000 - y) liters of petrol and (3500 - (7000 - (x + ¥))) liters of
petrol will be transported to D, E, F by B.

..According to the question,

x= 0,y =2 0.x +y = 7000,x < 4500,y = 3000,x + y = 3500

Minimize Z = 7x+ 3(4500 —x) + 6y + 4(3000 - y) + 3(7000 —(x+y¥))+ 2 ( (x+ ¥) — 3500)
Z=3x+y+ 39500

The feasible region represented by x
=0,y =0x+y < 7000,x < 4500,y = 3000,x + y = 3500 is given by

vaoo |

The corner points of feasible region are A(500,3000) , B(4000,3000) , C(4500,2500), D(4500,0),
E(3500,0)
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Corner Point | Z = 3x + y + 39500

A(500,3000) | 44000 Minimum

B(4000,3000) | 54500

C(4500,2500) | 55500

D(4500,0) 53000

E(3500,0) 50000

The minimum value of Z is 44000 at point (500,3000).

Hence,500,3000,3500 liters of petrol should be transported from Ato D, E, F and 4000, 0,0
liters of petrol should be transported from B to D, E, I'.

Queslion: 28

Solution:

Let x liters of petrol be transported from Ato Dand y liters of petrol be transported from A to E.
Therefore, 7000 - (x + y) will be transported to [

Also, (4500 - x) liters of petrol, (3000 - y) liters of petrol and (3500 - (7000 - (x + ¥))) liters of
petrol will be transported to D, E, I by B.

..According to the question,

x>0,y 2 0,x + vy < 7000,x = 4500,y = 3000,x + v = 3500

Minimize Z = 7x+ 3(4500 - x) + 6y + 4(3000 - y) + 3(7000 —-(x+ y)) + 2 ((x+y) - 3500)
Z=3x+y+ 39500

The feasible region represented by x
=0y =20x+y< 7000x < 4500,y < 3000,x + y = 3500 is given by
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The corner points of feasible region are A(500,3000) , B(4000,3000), C(4500,2500) , D(4500,0),
E(3500,0)

Corner Point | Z = 3x + y + 39500

A(500,3000) 44000 Minimum

B(4000,3000) | 54500

C(4500,2500) | 55500

Di{4500,0) 53000

E(3500,0) 50000

The minimum value of Z is 44000 at point (500,3000).

Hence, 500,3000,3500 liters of petrol should be transported from Ato D, E, F and 4000, 0,0
liters of petrol should be transported from B to D, E, F.

Question: 29

Solution:

Let x and y be number of units of products of A and B.
..According to the question,

36X+ 6y= 108,3x+ 12y > 36,20x + 10y = 100,x = 0,y = 0
Minimize Z=20x+ 40y

The feasible region determined 36x + 6y > 108, 3x+ 12y = 36,20x + 10y = 100,x =2 0,y = 0
is given by
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The feasible region is unbounded. The corner points of feasible region are A(0,18) , B(2,6) , C(4.,2)
,D(12,0).The value of Z at corner points are

Corner Point | Z = 20x + 40y

A(0,18) 720

B(2,6) 280

C(4,2) 160 Minimum
D(12,0) 240

The minimum value of Z is 160 at point (4,2).

Hence, the firm should buy 4 units of fertilizer A and 2 units of fertilizer B to achieve minimum
expense of Rs.160.

Question: 29

Solution:

Let x and ¥ be number of units of products of A and B.
..According to the question,

36x+6y>= 108,3x+ 12y> 36,20x + 10y = 100,x = 0,y = 0
Minimize Z=20x+ 40y

The feasible region determined 36x + 6y > 108, 3x + 12y > 36,20x + 10y > 100,x = 0,y = 0
is given by
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The feasible region is unbounded. The corner points of feasible region are A(0,18) , B(2,6) , C(4.,2)
,D(12,0).The value of Z at corner points are

Corner Point | Z = 20x + 40y

A(0,18) 720

B(2,6) 280

C(4,2) 160 Minimum
D(12,0) 240

The minimum value of Z is 160 at point (4,2).

Hence, the firm should buy 4 units of fertilizer A and 2 units of fertilizer B to achieve minimum
expense of Rs.160.

Question: 30

Solution:

Let x and y¥ be number of units of X and Y.
..According to the question,
2x+y=2B8,x+2y=10,x =2 0,y = 0
Minimize Z=5x+ 7y

The feasible region determined 2x+y> 8,x+ 2y> 10,x = 0.y = 0 isgiven by
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The feasible region is unbounded. The corner points of feasible region are A(0,8) , B(2,4) .
€(10,0).The value of Z at corner points are

Corner Point | Z = 5x + 7y

A(D,8) 56
B(2,4) 38 Minimum
C(10,0) 50

The minimum value of Z is 160 at point (4.2).

Hence, the dietician should mix 2 units of X and 4 units of Y to meet the requirements at
minimum cost of Rs.38.

Question: 30

Solution:

Letx and y be number of units of X and Y.
..According to the question,
2x+y=2B,x+2y> 10,x =2 0,y =2 0
Minimize Z=5x+ 7y

The feasible region determined 2x+y > 8, x+ 2y > 10,x = 0,y = 0 is givenby

The feasible region is unbounded. The corner points of feasible region are A(0,8), B(2,4),
€(10,0).The value of Z at corner points are
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Corner Point | Z = 5x + 7y

A(0,8) 56
B(2,4) 38 Minimum
C(10,0) 50

The minimum value of Z is 160 at point (4.2).

Hence, the dietician should mix 2 units of X and 4 units of Y to meet the requirements at
minimum cost of Rs.38.

Question: 31

Solution:

Let x and y be number of units of food A and B.

..According to the question,

200x + 100y = 4000, x + 2y¥ = 50,40v + 40y = 1400,x = 0,v = 0
Minimize Z=4x + 3y

The feasible region determined 200x + 100y = 4000, x + 2y
= 50,40x + 40y = 1400,x = 0,y = 0 is given by

To 0 10 2 ) 2 50~
-10

The feasible region is unbounded. The corner points of feasible region are A(0,40) , B(5,30),
C(20,15), D(50,0).The value of Z at corner points are
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Corner Point | Z = 4x + 3y
A(0,40) 120
B(5,30) 110 Minimum
C(20,15) 125
D(50,0) 200

The minimum value of Z is 110 at point (5,30).

Hence, the diet should contain 5 units of food A and 30 units of food B for the least cost
Question: 31

Solution:

Let x and ¥ be number of units of food A and B.

..According to the question,

200x + 100y = 4000, x + 2y = 50,10x + 40y > 1400, = 0,y = 0

Minimize Z=4x + 3y

The feasible region determined 200x + 100y = 4000, x + 2y
= 50,40x + 40y = 1400,x = 0,y = 0 is given by

The feasible region is unbounded. The corner points of feasible region are A(0,40) , B(5,30),
€(20,15), D(50,0).The value of Z at corner points are
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Corner Point | Z = 4x + 3y
A(0,40) 120
B(5,30) 110 Minimum
C(20,15) 125
D(50,0) 200

The minimum value of Z is 110 at point (5,30).

Hence, the diet should contain 5 units of food A and 30 units of food B for the least cost
Questlion: 32

Solution:

Let x and ¥ be number of kilograms of food X and Y.

..According to the question,

Xx+2y= 10,2x+2y> 123x + v 281 = 0,y = 0

Minimize Z=6x + 10y

The feasible region determined x + 2y > 10, 2x+ 2y > [23x + y = B,x = 0,y > 0isgiven by

The feasible region isunbounded. The corner points of feasible region are A{0.8) . B(1,5).C(2.4).
D(10,0).The value of Z at corner points are
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Corner Point | Z = 6x + 10y
A(0,8) 80
B(1,5) 56
C(2,4) 52 Minimum
D(10,0) 60

The minimum value of Z is 52 at point (2,4).

Hence, the diet should contain 2 kgs of food X and 4 kgs of food Y for the least cost of Rs. 52.
Questlion: 32

Solution:

Let x and ¥ be number of kilograms of food X and Y.

..According to the question,

Xx+2y= 10,2x+2y> 123y + v 2 8x = 0,y = 0

Minimize Z=6x + 10y

The feasible region determined x + 2y > 10, 2x+ 2y > [23x + y = B,x = 0,y = 0isgiven by

The feasible region is unbounded. The corner points of feasible region are A{0.8) . B(1,5).C(2.4).
D(10,0).The value of Z at corner points are
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Corner Point | Z = 6x + 10y

A(0,8) 80
B(1,5) 56
c(2.4) 52 Minimum

D(10,0) 60

The minimum value of

Hence, the diet sh S c east cost of Rs. 52.

Solution:

Let the firn roducts.

The corner points of feasible region are A(0,0), B(0,300) , C(60,240), D(180,0).The value of Z at
corner point is
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Corner Point | Z = 5x + 3y
A(0,0) 0
B(0,300) 900
C(60,240) | 1020 Maximum
D(180,0) 900

The maximum value of Z1s 1020 and occurs at point (60,240).

The firm should produce 60 Aproducts and 240 B products to earn maximum profit of Rs.1020.
Question: 33

Solution:

Let the firm manufacture x number of Aand y number of B products.

..According to the question,

X+y<300,2x +y <360,x >0,y =0

Maximize Z = 5x + 3y

The feasible region determined X +y - 300,2x + v < 360,x = 0,y = 0 isgivenby

=20

The corner points of feasible region are A(0,0), B(0,300) , C(60,240), D(180,0).The value of Z at
corner point is
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Corner Point | Z = 5x + 3y
A(0,0) 0
B(0,300) 900
C(60,240) | 1020 Maximum
D(180,0) 900

The maximum value of Z1s 1020 and occurs at point (60,240).

The firm should produce 60 Aproducts and 240 B products to earn maximum profit of Rs.1020.
Quesltlion: 34

Solution:

Let the firm manufacture x number of A and ¥ number of B products.

..According to the question,

X+y< 24,x + 05y < 16,2 =00 =0

Maximize Z = 300x + 160y

The feasible region determined X +y = 24 ,x + 05 < 16,%x = 0,y = 0 isgivenby

The corner points of feasible region are A(0,0),B(0.,24),C(8.,16).D(16,0).The value of Zat
corner point is
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Corner Point | Z = 300x + 160y
A(0,0) 0
B(0,24) 3840
C(8,16) 4960 Maximum
D(16,0) 4800

The maximum value of Zis 4960 and occurs at point (8,16).

The firm should produce 8 Aproducts and 16 B products to earn maximum profit of Rs.4960.
Quesltlion: 34

Solution:

Let the firm manufacture x number of A and ¥ number of B products.

..According to the question,

X+y<24,x + 05y < 16,x = 0,4 = 0

Maximize Z = 300x + 160y

The feasible region determined X +y - 24 ,x + 0.5 < 16,%x = 0,y = 0 isgivenby

The corner points of feasible region are A(0,0),B(0.24),C(8.16).D(16,0).The value of Zat
corner point is



Corner Point | Z = 300x + 160y CLASS24
A(0,0) 0

B(0,24) 3840

C(8,16) 4960 Maximum

D(16,0) 4800

The maximum value of Z i1s 4960 and occurs at point (8,16).

The firm should produce 8 Aproducts and 16 B products to earn maximum profit of Rs.4960.
Question: 35

Solution:

Let the manufacturer manufacture x and y numbers of type 1 and type 2trunks.

..According to the question,

3X+3y< 18,3y + 2y = 15,% = 0,y = 0

Maximize Z=30x+ 25y

The feasible region determined 3X +3y< 18,3x + 2y < 15,x = 0,y = (isgivenby

The corner points of feasible region are A(0,0), B(0,6),C(3.3).D(5,0).The value of Zat corner
point is



CLASS24
Corner Point | Z = 30x + 25y
A(0,0) 0
B(0,6) 150
C(3,3) 165 Maximum
D(5,0) 150

The maximum value of Z 15165 and occurs at point (3,3).

The manufacturer should manufacture 3 trunks of each type to earn maximum profit of Rs.165.
Question: 35

Solution:

Let the manufacturer manufacture x and y numbers of type 1 and type 2trunks.

..According to the question,

3X+3y< 18,3y + 2y = 15,% = 0,y = 0

Maximize Z=30x+ 25y

The feasible region determined 3X +3y< 18,3x + 2y < 15,1 = 0,y > (isgivenby

The corner points of feasible region are A(0,0), B(0,6),C(3.3).D(5,0).The value of Zat corner
point is



Corner Point | Z = 30x + 25y

A(0,0) 0

B(0,6) 150

C(3.3) 165 Maximum
D(5,0) 150

The maximum value of Z 15165 and occurs at point (3,3).

CLASS24

The manufacturer should manufacture 3 trunks of each type to earn maximum profit of Rs.165.

Queslion: 36

Solution:

Let the company manufacture x and y numbers of toys A and B.

..According to the question,

5X+8y< 180,10 + 8y = 240, =0,y = 0

Maximize Z=50x+ 60y

The feasible region determined 5X + 8y < 180,10« + 8y < 240,x = 0,y > 0 isgivenby

»

The corner points of feasible regionare A(0,0),B(0,22.5),C(12,15),D(24.0).The value of Zat

corner point is



Corner Point | Z = 50x + 60y

A(0,0) 0

B(0,22.5) 1350

C(12,15) 1500 Maximum
D(24,0) 1200

The maximum value of Z151500 and occurs at point (12,15).

CLASS24

The company should manufacture 12 A toys and 15 B toys to earn profit of rupees 1500.

Queslion: 36

Solution:

Let the company manufacture x and y numbers of toys A and B.

..According to the question,

5X+8y< 180,10 + 8y = 240, =0,y = 0

Maximize Z=50x+ 60y

The feasible region determined 5X + 8y < 180,10+ + 8y < 240,x = 0,y > 0 isgivenby

»

The corner points of feasible regionare A(0,0),B(0,22.5),C(12,15),D(24.0).The value of Zat

corner point is



Corner Point | Z = 50x + 60y CLASS24
A(0,0) 0

B(0,22.5) 1350

cazis 1500 Maximum

D(24,0) 1200

The maximum value of Z 151500 and occurs at point (12,15).

The company should manufacture 12 A toys and 15 B toys to earn profit of rupees 1500.
Quesltlion: 37

Solution:

Let x and ¥ be number of kilograms of bran and rice.

..According to the question,

B0x+100y = 88, 40x+30y = 36, v = 0,y = 0

Minimize Z=5x + 4y

The feasible region determined 80x + 100y = 88,40x+ 30y= 36,x = 0,y = 0 is given by

The feasible region is unbounded. The corner points of feasible region are A(0,1.2) , B(0.6,0.4) ,
C(1.1,0).The value of Z at corner points are
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Corner Point | Z = 5x + 4y

A(0,1.2) 4.8
B(0.6,0.4) 4.6 Minimum
C(1.1,0) 5.5

The minimum value of Z is 4.6 at point (0.6,0.4).

Hence, the diet should contain 0.6 kgs of bran and 0.4 kgs of rice for achieving minimum cost of
Rs.4.6.

Question: 37

Solution:

Let x and ¥ be number of kilograms of bran and rice.
..According to the question,

80x+ 100y = 88,40x+ 30y = 36,1 = 0,v = 0
Minimize Z=5x + 4y

The feasible region determined 80x + 100y > §3,40x+ 30y > 36,x = 0,y = 0 is given by

The feasible region is unbounded. The corner points of feasible region are A(0,1.2) , B(0.6,0.4),
C(1.1,0).The value of Z at corner points are
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Corner Point | Z = 5x + 4y

A(0,1.2) 4.8
B(0.6,0.4) 4.6 Minimum
C(1.1,0) 5.5

The minimum value of Z is 4.6 at point (0.6,0.4).

Hence, the diet should contain 0.6 kgs of bran and 0.4 kgs of rice for achieving minimum cost of
Rs.4.6.

Question: 38

Solution:

Let the number of fans bought be x and sewing machines bought be y.
..According to the question,

360x+ 240y < 5760.x+y =< 20,v > 0,y = 0

MaximizeZ=22x+ 18y

The feasible region determined by 360x + 240y =< 5700.x+y < 20,x = 0 .y = 0isgiven by

-

The corner points of the feasible regionare A(0,0), B(0,20),C(8,12),D(16,0).The value of Zat
corner points is



Corner Point | Z = 22x + 18y

A(0,0) 0

B(0,20) 360

C(8,12) 392 Maximum
D(16,0) 352

The maximum value of Z1s 392 at point (8,12).

The dealer must buy 8 fans and 12 sewing machines to make the maximum profit.

Queslion: 38

Solution:

Let the number of fans bought be x and sewing machines bought be y.

..According to the question,

360x + 240y < 5760.x + ¥ = 20,1

MaximizeZ=22x+ 18y

=0,y =0

CLASS24

The feasible region determined by 360x + 240y < L760.x +y< 20,x = 0,y = 0 isgivenby

-

The corner points of the feasible region are A(0,0), B(0,20),C(8,12), D(16,0).The value of Zat

corner points is



Corner Point | Z = 22x + 18y

A(0,0) 0

B(0,20) 360

C(8,12) 392 Maximum
D(16,0) 352

The maximum value of Z1s 392 at point (8,12).

The dealer must buy 8 fans and 12 sewing machines to make the maximum profit.

Questlion: 39

Solution:

Let the invested money in bond A be x and in bond B be y.

..According to the question,

X+ y< 12000, x = 2000,y = 4000

Maximize Z = 0.08x + 0.10y

The feasible region determined by X +y < 12000, x = 2000,y = 4000 is given by

N
N

e o oo ame  eom

8000 10000 g

N
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The corner points of the feasible region are A(2000,4000) , B(2000,10000) and C(8000,4000) .
The value of Z at the corner point are



Corner Point | Z = 0.08x + 0.10y

A(2000,4000) | 560

B(2000,10000) | 1160 Maximum

C(8000,4000) | 1040

The maximum value of Zis 1 000,10000)
S0, he mustinvest Rs.200(

The maximum annual i

Question: 40
Solution:

The feasibl

The corner points of feasible region are A(0,0),B(0.50).,C(20,30), D(30,0).The values of Z at the

following points is

CLASS24




Corner Point | Z = 60x + 15y
A(0,0) 0

B(0,50) 750

C(20,30) 1650

D(30,0)

The maximum value of

CLASS24
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