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Exercise 5.3

Q1 Maximize f (x ,y) = 2x +5y

Subject to the constraints:

2y -x=<8x-y<4;x=20;y =20

Solution
X-x28__ (1)
2X—-x=8 (2)

Putting x = 0in (3)
2y-0=8=>y=4
(0.4) is ¢ point on (3)
Puttingy =0in (3)
O-x=8=2>x=-8
(-8.0) is another point on (3)
Puttingx =0,y =01in (1)
0-0<8
0<8
Which is true

The graph s
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X-y<4 (2)

X-y=4 (4)
putting x =0 In (4)
Oy=4=y=4
(0.4) 1s ¢ point on (4)

puthing y =0 in (4)
Xx-0=4 =5x=4
(0,-4) 1s G point on (4)
putting x =0, y =0 In (2)
0-0<4
0<4

which is true
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The intersection of four graphs in the first quadrant, i.e the shaded region is the

required feasible region

From (4) putting (5) in (3)
X=4+12=16 2y - (4 +ty) =8
2y-4-y=8

Y=12

Puttingy =12in (5)

xX=4+12=16

hence (16,12).(0.4).(0.0) and (4.0) are the corner points. Check

(16.12) £(16,12)=2(16)+(12)=32+60 = 92
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The maximum volue of the function is 92. Hence the corner point (16,12)

Q2 Maximize f (x ,y) = x +y
Subject to the constraints:
2y +5x <30 :5x +4y <20;x=0; y =0

Solution

2x - Sy 2 30 (1)

2x -5y = 30 2)

Putting x =01in (3)
O+5y=30=y=6

(0,6) is o point on (3)
Puttingy =0in (3)
2x+0=30=x=15

(15.0) is another point on (3)

Puttingx =0,y =01in (1)

0-0< 30

0< 30

Which is frue
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5x -4y < 20 (2)

5x -4y = 20 (4)

putting x =0 In (4)
0-4y = 20>y =5
(0,5) 1s @ point on (4)
putting y =0 in (4)
Sx 0 =20=x=4
(4.0) is a point on (4)
puthing x =0, y =0 In (2)
0 -0< 20

0< 20

which is frue

Mathematics
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The grophis

(18.))

v =1

The intersection of four graphs in the first quadrant, i.e the shaded region is the

required feasible region

hence (4,0},(0,0) and (0,5)are the corner points. Check
Comer points f(x.y) =x +3y
f(4,0)=(4)+3(0)=4

(0.5) H0.5) =(0) +3(5) = 15

(0,0} {0.0)=(0)+3(0)=0+0 =0

The maximum value of the function is 15. Hence the corner point (0,5)

Q3 Maximize z = 2x +3y
Subject to the constraints:
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IX+4y < 12:2x+y <4:;x=20;y =20

Solution
x+4y <12 (1) 22X +y < 4 (2)
2x -4 x = 12 (2) 2x+y =4 (4)
Putting x = 0in (3) putting x =0 In (4)
O+4y=12=>y=3 Oty =4 =>y=4
(0,3) is ¢ point on (3) (0.4) i1s a point on (4)
Puttingy =0in (3) putting y =0in (4)
3x +0=12=>x=4 2X+0=4 = x=2
(4.0) is another point on (3) (2.0) is @ point on (4)
Puttingx =0,y =0in (1) putting x =0, y =0 In (2)
0+0< 12 0-0<4
0< 12 0<4
Which is frue which is tfrue
The graph is
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The intersection of four graphs in the first quadrant, i.e the shocded region is the
required feasible region

From (4) putting (5) in (3)
y=4-12x ____ [(5) 3+4(4-2x) =12
3x +16 -8x= 12
-4X = -5
4
X ==
S

Putting x == in (5)

y=4-20)=4—-=22=2

5 5

hence (';‘v, '—:-).(0,3],(0.0] and (2,0) are the corner points. Check

Comer points f(x.,y) = 2x +3y
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===0.0

z =2(0) +3(0) = 0 +9=9
2=2(0)+3(0)=0 +0 = 0

z2=2(2)+3(0) = 4+0= 4

The maximum value of the function is 9. Hence the comer point (0,3)

Q4 Maximize z = 2x +y
Subject to the constraints:

X+y <3;7x+5y <35;x=0;y =0

Solution
X+y <3 (1) /X +5y € 35 (2)
X+y =3 (2) /x+8y = 35 (4)

Putting x=01in (3)
O+y=3=2y=3

(0.3) is @ point on (3)
Puttingy =01n (3)
Xxt0=3=x=3

(3.0) i1s another point on (3)

Puttingx =0,y =0in (1)

0+0<3
0<83

Which is true
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putting x =0 in (4)
O+Sy =35 =>y =7
(0.7) 15 ¢ point on (4)
putting y =0 n (4)
7x +0 =35 =2 x=5
(5.0) is a point on (4)
putting x =0, y =0in (2)
0 +0< 35
0<35

which is true
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The graph is

(0.7)

N |

)

The intersection of four graphs in the first quadrant, i.e the shaded region is the
required feasible region

hence (3,0).{5.0).(0,7) and (0,3) are the comer points. Check

Comer points f(x.y) = 2x +y

(5.0} z2=2(5)+0=10

(0.7) z=2(0)+7=7

The minimum value of the function is 3. Hence the comer point (0,3)
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Q5 Maximize the function is defined f(x,y) = 2x +3y
Subject to the constraints:

2X+ty <8:x+2y<14:x=20;y =20

Solution
2x +y < 8 (1) X+2y <14 (2)
2x +y = 8 (2) x+2y = 14 14)
Putting x =0in (3) putting x =0 in (4)
O+ty=8=vy=8 O+2y =1 4=y=7
(0.8) is @ point on (3) (0.7) is a point on (4)
Puttingy = 0in (3) putting y =0in (4)
2Xx +0=8=>x=4 X+0=14=>x=14
(4.0) is another point on (3) (14.0) 1s g point on (4)
Puthngx =0,y =01in (1) putting x =0, y =0 n (2)
0+0<8 0 +0<14
0<8 0< 14
Which is true which is frue
The grephis
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The intersection of four graphs in the first quadrant, i.e the shaded region is the
required feasible region

From (4) putting (5) In (3)
X=14-2y (5 2(14-2y)+y= 8
28-4y +y=8
-3y = <20
20
y==—

3

Putting y =-§ in (5)

x=14-2y(D) =14 ==""2 = 2

hence (-z-, ?).(0,7).(0.01 and (4.0) are the corner points. Check

www.topstudyworld.com



www.topstudyworld.com Mathematics

Comer points f(x,y) = 2x +3y

f(-‘;’-.?)=2(§-)+3l 3§)=§+ 20 = %‘:2.13

{(0.7) =2(0) +3(7) =21

£(0,0)=2(0)+3(0)=0
f(4,0)=2(4)+3(0) = 8

The maximum value of the function is "f Hence the comer point (%-, ?)

Q6 Maximize z = 3x +y
Subject to the constraints:

IX+Sy 215, x4¥3y <9.:x20; y =20

Solution

3x+Sy =2 15 (1) X+3y <9 (2)
Ix+5y=15___  (2) X+3y=9____ (4)
Putting x = 0in (3) putting x =0 in (4)
O0+5y=15=>y=3 O+y =9 =y =3

(0,3) is @ point on (3) (0,3) is a point on (4)
Puttingy = 0in (3) putting y =0 in (4)
X0 =15=2x=35 X+0=9=x=9

(5.0) is another point on (3) (9.0) is a point on (4)

Puthng x =0,y =01in (1) putting x =0, y =0 in (2)

0+0>15 0 +0<9
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0>8 0<9

Which is true which is frue

The graph is

gy

-~ o~ L L g

The intersection of four graphs in the first quadrant .i.e the shaded region is the

required feasible region

hence (2,0).(5.0)and (0,3) are the corner points. Check

The minimum value of the function is 3. Hence the comer point (0,3)
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Q7 Each unit of food X costs Rs. 25 and contains 2 units of protein and 4 units of
iron. While each unit of food Y costs Rs. 30 and contains 3 units of protein and 2

units of iron. Each animal must receive at least 12 units of protein and 16 units of
iron each dat. How many units of each food should be fed to each animal at the

smallest possible cost?

Solution

Let x units of food X and y units of food y be given to ecch cnimal. The cost

function will be:

f(x.y) =25 x 30y

NOw
3x+3y > 12;4x+y > 16 ;x=20; vy =0
3x+3y =2 12 (1) 4x +2y 2 16, (2)
3x +3y = 12 (2) 4x+2y = 16 (4)
Putting x = 01in (3) putting x =0 in (4)
043y =12=>2y=4 O+2y = 16 = y =8
(0.4) is ¢ point on (3) (0.8) i1s a point on (4)
Puttingy =01n (3) putting y =0 In (4)
2Xt0=12=>x=6 4x+0=16=>x=4
(6.0) 1s another point on (3) (4,0) 1s a point on (4)
Putling x=0,y=01n (1) putting x =0, y =0 n (2)
0+0>12 0 +0>16
0>12 0 >16
which is frue which s true
The graph s
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The intersection of four graphs in the first quadrant, i.e the shaded region is the
required feasible region

From (3) putting (5) in (4)
2x =12 -3y 4(—=>) +2y = 16
12;3>' (5) 24 -6y t2y = 16
-4y = -8
y=2

putting y = 2 In (5)

1e=31< 12-6 6
x===2 120 23
2 2 2

hence (3.2).(6.0)ond (0.8) are the corner points, Check
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Comer points f(x ,y)= 25x +30y

(3.2) £(3.2)=25(3)+30(2)=135
(6.0) £(6.0) =25 (6) +30(0) = 150
(0.8) f{0,8)=25(0)+30(8)= 240

The minimum value of the cost funchion is 135. Hence the comer point (3.2)

Q8. Dealer wishes to purchase a number of fans and sewing machines. He has
only Rs. 5760 to invest and has space at most for 20 items. A fan cost him Rs. 360
and sewing machine costs Rs. 240. His expected is that he can sella fan at @
profit of Rs. 22 and sewing machine at a profit of Rs. 18. Assuming that he can
sell all the items that he can buy, how should he invest his money in order fo

maximize has profit?

Solution

Let x be the number of fans purchased and y be the number of sewing

machines purchased :

f(x.y) = 22x+ 18y

Now
360x +240y < 5760, x+y < 20,; x 20; y 2 0O
Or 120 (3x +2y) < 5760
Or3x+2y <48; x+y<20:;x=20;y 20
3x +2y < 48 (1) x4y < 20 (2)
3x +2y = 48 (2) X +y = 20 (4)
Putting x =01in (3) putting x =0 Iin (4)
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0+2y = 48 => y = 224
(0.4) i1s c point on (3)
Puttingy =0in (3)
Ixt0=48=>x=16
(16,0) is another point on (3)
Putting x =0,y =0 1In (1)
0+0<48
0<48
Which is true

The graphis

\

The intersection of four graphs in the first guadrant, i.e the shaded region is the

required feasible region
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(X, 12

O+y =20 =y =20
(0,20) 1s a point on (4)
putting y =0 in (4)

x +0 =20 = x =20

(20,0) 1s a point on (4)

putting x =0, y =0 In (2)
0 +0<20
0< 20

which is tfrue

Mathematics
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From (4) putting (S) In ()
x=20-3___(5) 3(20 -y)+2y = 48
6 -6y3 +2y = 48
2y=-12=2y =12
Yy =2

putting y = 2 In (5)
x=20-12=8

hence (8,12,(0,20).(16,8)and (0,0 ) are the corner points, Check

Comer points f(x ,y)= 22x +18y

£(8.12)=22(8)+18(12)= 176 +216=135

£(0,20) =22 (0) +18(20) = 360

£(0,)=22(0)+18(0})= 0

£(16,0) =22(16) +18(0) = 352

The maximum value of profit function s 392. Hence the corner point (8,12)

Q9. A machine can produce product A by using 2 units of chemical and 1 unit
of a compound or can produce product B by using 1 unit of chemical and 2
units of compound. Only 800 units of chemical and 1000 units of compound are

available. The profits per unit of product A and B are Rs. 30 and Rs. 20
respectively. Maximize the profit function.

Solution
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Let the machine produces x units of product A and y units of product B. The
profit function is:

f(x.y) = 30x +20y
Subject to the constraints:

2xy <800, x+2y <100;x=0;y =0

2x +y < 800 (1) x +2y < 1000 (2)
2x +y = 800 (2) x+2y = 1000 ___(4)
Putting x=01in (3) putting x =0 In (4)

0 +y =800 =y =800 0+2y = 1000 = y =500
(0.800) is a point on (3) (0.500) is a point on (4)
Puttingy =01in (3) putting y =0 in (4)
2x +0 = 800 = x =400 x +0 = 1000 =x =1000
(400,0) is another point on (3) (1000,0) is a point on (4)
Puttingx =0,y =01in (1) putting x =0, y =0in (2)
0+ 0< 800 0 +0<1000
0 <800 0< 1000
Which is true which is true
The graph is
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The intersection of four graphs in the first quadrant, i.e the shaded region is the
required feaosible region

From (3) putting (5) in (4)
y = 800-2x___(5) x +1600 -4x = 1000
x +1600 -4x = 1000
-3x = -600
x =200
putting x = 200 in (5)
y =800 - 2(200)=800 -400 = 400
hence (200,400),(0,500),(400,0)and (0,0 ) are the corner points. Check

Comer points f(x .y)= 22x +18y
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f(200,400)=30(200)+20(400)=
6000+8000=14000

£(0.500) =30( 0) +20(500) = 100

£(0,0)=30(0)+20(0)= 0

f(400,0) = 30{400) +20(0) = 12000

The maximum value of profit function is 1400. Hence the comer point (200,400)
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