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Question # 1
Given f(X,y) =2x+5y
2Y = X< 8 )
X—y<4 i
= —X+Y2—Lo, (ii) ;

X+ Y=—4 o, (iv) (D,ﬂr}f
Put x=0 in (iii) (-8.0) :
2y-0=8 = 2y=8 = y=4 gt TN
Put y=0in (iii) ]
2(0)—x=8 = 0-x=8 = x=-8 /(DA}
= (0,4) and (-8,0) lieson (iii). 3
Put x=0in (iv)
—-0+y=-4 = y=-4
Put y=0in (iv)
-X+0=-4 = x=4
= (0,-4) and (4,0) lieson (iv).
For intersection, subtracting (iii) and (iv)

—-X+2y = 8
TX+ y:14
y = 12

Putting values of y in (iv)
- X+12=-4 = x=4+12=16
= (16,12) is point of intersection of (iii) and (iv)
Form the graph we see that the corner points of feasible region are (4,0) , (0,0) ,
(0,4) and (16,12).
Now we find value of f(X,y) at corner points
f(4,00 = '2(4)+50) = 8+0 = 8
f(0,0) = 2(0)+50) = 0+0 = 0O
f(0,4) = 2(0)+5(4) = 0+20 = 20
f(16,12) = 2(16)+5(12) = 32+60 = 92
Hence f is maximum at the corner point (16,12).

Question # 2
Given f(Xx,y)=x+3y

2X+5y<30.....c....... (i)
5x+4y<20............. (i)

The associated equations of (i) and (ii) are
2X+5y=230............. (i)
5x+4y=20............ (iv)

Put x=0 in (iii)

200+5y=30 = 5y=30 = y=6
Put y=0in (iii)
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2x+5(0)=30 = 2x=30 = x=15

— (0,6) and (15,0) lieson (iii). ,

Put x=0in (iv)
50)+4y=20 = 4y=20 = y=5
Put y=0in (iv)
5x+4(0)=20 = 5x=20 = x=4
= (0,5) and (4,0) lieson (iv).
Form the graph we see that the corner points of

(0.3

(0.6)
2

»h,:j
\ _F:QJ,G

feasible region are (0,0), (4,0) and (0,5). (UL
Now we find value of f(x,y) at corner points '
f(0,00=0+3(0)=0
f(4,00=4+3(0)=4
f (0,5 =0+3(5 =15
Hence f ismaximum at (0,5).
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Question # 3
Given f(Xx,y)=2x+3y

3x+4y<12.......... (i)
2X+y<4............ (i)
2x—-y<4
= —2X+y>—-4......... (iii)
The associated equations of (i), (i) and (iii ) are \ (0,4) »
Xx+4y=12............. (iv) (4/5,12/5) Q’
2X+Y=4...cc....... (V) p\%‘
2X+y=—4..... (vi) .I (40)
Put x=0 in (iv) (ZO)'\i
30)+4y=12 = 4y=12 = y=3 3
Put y=0in (iv) 04 A
3x+4(0)=12 = 3x=12 = x=4 " ol
= (0,3) and (4,0) lieson (iv).
Put x=0in (v)
200+y=4 = y=4
Put y=0in (v)

2X+(0)=4 = 2x=4 = x=2
= (0,4) and (2,0) lieson (v).
Put x=0in (vi)
-20)+y=-4= y=-4
Put y=0in (vi)
-2X+0=-4= y=2
= (0,—4) and (2,0) liesonline (vi).

For intersection of (iv) and (v), xing (v) by 4 and subtracting from (iv).

X+ 4y = 12
8+ 4y = 16
—5x =—4

4
= X=—
5

Putting values of x in (iv)
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4 8 12
(5) Y =275 5

= (g%) is point of intersection of (iii) and (iv)
Form the graph we see that the corner points of feasible region are (0,0), (2,0)
(0,3)and (ﬂ,Ej.
55
Now we find value of f(x,y) at corner points
f(0,00=2(0)+3(0)=0

f(2,0) = 2(2) +3(0) = 4
£(0,3)=2(0)+3(3) =9

((42)-o2)ef2)-2. 302 !
55 5 5 5 5 5 5

Hence f ismaximum at (0,3).

Question # 4
Given: f(x,y)=2x+Yy *Correction

Put x=0 in (iii)
O+y=3 = y=3
Put y=0in (iii)
X+0=3 = x=3
= (0,3) and (3,0) lieson (iii).
Put x=0in (iv)
70)+5y=35 = y=7
Put y=0in (iv)
7x+50)=35 = x=5
= (0,7) and (5,0) lieson (iv).
From graph we see that the corner points of feasible region are (3,0) (0,3), (5,0)
and (0,7).
Now we find value of f(X,y) at corner points
f(30) = 2(3+0 = 6
f(0,3) = 2(00+3 = 3
f(50 = 2(5+0 =10
f(0,7) = 2(0)+7 =7
Hence f is minimum at corner point (0,3).

Question # 5
Do yourself

Question # 6
Do yourself
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Question # 7
Let x and y denotes units of food X and food Y respectively.
Let f(X,y) denotes the cost function, then we have to minimize

f(x,y) = 25x+30y
subject to the constraints

2Xx+3y > 12 ......... (i)
Ax+2y > 16
= 2X+Y 2 8 . (i)

The associated equations of (i) and (ii) are

2X+3y = 12 ............ (i)

2X+Y = 8 il (iv)
Put x=0in (ili) = 3y=12 = y=4
Put y=0in (i) = 2x=12 = x=6
= (0,4) & (6,0) lieson (iii)

Put x=0in (iv) = y=8

Put y=0in(iv) = 2x=8 = x=4

= (0,8) & (4,0) lieson (iv)

For intersection of (iii) & (iv), —ing (iii) & (iv)
2x+ 3y = 12
2x+ y = 8

2y = 4 = y=2
Put y=2in (iv)
2X+2=8 = 2Xx=6 = x=3

= (3,2) Is intersection of (iii) & (iv)
From graph, we see that corner points are (6,0), (3,2) and (0,8).
Now

f(6,0) = 25(6)+30(0) = 150

f(32) 25(3)+30(2) = 75+60 = 135

f(0,8) 25(0)+30(8) = 240
Since f(x,y) isminimumat (3,2) therefore
Hence 3 unit of food X and 2 unit of food Y are used to minimize the cost.

Question # 8

Let x denotes number of fansand y denotes number of sewing machines.
Then profit function

f(x,y) = 22x+18y
Subject to the constraints

X+y < 20 coiiienanls (i)

360x+ 240y < 5760

= 9Ox+6y < 144 ............. (i) (+ing by 40)

We have to maximize f (X,Y)
The associated equation of (i) and (ii) are

X+y = 20 .......... (i)

Ox+6y = 144 ............ (iv)
Put x=01in (ili) = y=20
Put y=0in (iii) = x=20
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= (0,20) & (20,0) liesof (iii)
Now put x=0in (iv) = 6y=14 = y=24
Put y=0in (iv) = 9x=144 = x=16
= (0,24) & (16,0) lieson (iv)

For point of intersection of (iii) and (iv)
Multiplying eq. (iii) by 6 and subtracting

from (iv)
Ox+ 6y = 144

_6x+ 6y = 120
3X = 24 = x=8
Putting value of x in (iii) ] X
8+y=20 = y=20-8 L \(200)
= y=12 ©or '(1'6,0)\ AN

= (812) istheintersection of (iii) and (iv)

Now from graph we see that (0,0), (16,0), (812) and (0,20) are corner points of
feasible region.
Now

£(00) = 0+0 = 0
f(16,0) = 22(16)+18(0) = 352
f(812) = 22(16)+18(12) = 392
£(0,20) = 22(0)+18(20) = 360
Since f(x,y) ismaximum at (8,12). Thus 8 fans and 12 sewing machine to
maximize the profile.
Question # 9

Let x denotes the unit of product A and y denotes the unit of product B
Then profit function is

f(x,y) = 30x+20y
subject to the constraints

OX+Y < 800 oo, 0) '\
X+2y < 1000 ............. (ii) 080 \
The corresponding equations of (i) and \
(1) are (0,500
2x+y = 800 ......... (i) 1
X+2y = 1000 .......... (iv)
Put x=0in (iii) = y=800 1
Put y=0in (iii) = 2x=800 ol X
= x=400

= (0,800) & (400,0) lieson (ii)
Now put x=0in (iv) = 2y=1000 = y=500
Put y=0in (iv) = x=1000
Hence (0,500) & (1000,0) lieson (iv)
For point of intersection, xing eq. (iii) by 2 and —ing from (iv)
4x+ 2y = 1600
X+ 2y = 1000

3X = 600 = x=200
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Putting value of x in (iii)
2(200)+y = 800
= y=800-400 = y=400
So (200,400) is point of intersection of line (iii) & (iv)
From graph, we see that corner points of feasible region are
(0,500), (0,0), (400,0) & (200,400).

I\Iowf(o 500) = 30( )+2o(500) — 10000
£(0,0) = 30(0)+20(0) =
f (400,0) = 30(400)+ 20( ) — 12000

f (200,400) = 30(200)+20(400) = 14000
Since f(x,y) is maximum at (200,400).

Thus 200 unit of product A and 400 unit of product B must be used to maximize the
profit.
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