9th Math exercise 5.2
Q. 1 Maximize f(x,y) = 2x + 5y; subject to the constraints

2y —x<8 x—-y<4,x=20y=0

Solution:

The constraints are
2y —x =8
xX—y=4
x=20,y=0

The sketch of inequality (i) is shown as shaded region in the figure 1
(a) by joining the points A(—8,0) and B(0,4) which are x and y
intercepts respectively.

The sketch of inequality (ii) is shown as shaded region in the figure 1
(b) by joining the points €(4,0) and D(0,—4) which are x and y
intercepts respectively.

The sketch of inequalities x > 0,y > 0 (iii) is shown as shaded region
in the figure 1(c)

Now,the solution region of the given systems of inequalities is the
int he graphs wTﬁt: (a @ d
is shown as s region t 1Kd
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Fig.1(c)

So the corner points are O,C,E and B .

For the comer point E , solving the lines 2y —x =8andx—y =4
simultaneously, we have the intersection point E(16,12). It can also
be taken from the graph directly.

Thus comer points are 0(0,0),C(4,0),E(16,12) and B(0,4).

Now find the value of f(x,y) at the comer points, we have

Corner points f(x,1) =2x + 5y
0(0,0) £(0,0) = 2(0) +.5(0) =0

We observe that the maximum value of f(x,y) is 92 at the comer
point E(16,12).
Q. 2 Maximize f(x,y) = x + 3y subject to the constraints

2x +5y<30;5x+4y <20;x=>0;y=0

Solution:

The constraints are
2x+ 5y <30
5x +4y <20
x=>0y=0

The sketch of inequality (i) is shown as shaded region in the figure
2(a) by joining the points A(15,0) and B(0,6) which are x and y
intercepts respectively



The sketch of in equalities (ii) is shown as shaded region in the figure
2(b) by joining the points C(4,0) and D(0,5) which are x and y
intercepts respectively

The sketch of inequality (iii) is shown as shaded region in the figure
(c)

Now the solution region of the given systems of inequalities is the
intersection of the graphs indicated in the figure 2(a), 2(b), 2(c) and is
shown as shaded region OCD in the figure 2(d).
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Thus comer points are 0(0,0),C(4,0) and D(0,5).
Now find the value of f(x,y) at the comer points, we have

Corner points | f(x,y) = x + 3y
0(0,0) £(0,00 =0+3(0) =0
C(4,0) f(4,0) =4+ 3(0) = 4
D(0,5) £(0,5) =0+3(5) =15

We observe that the maximum value of f(x,y) is 15 at the comer
point D(0,5).



Q. 3 Maximize z = 2x + 3y; subject to the constraints:
2x+y <4.. (i)
4x —y < 4 ... (ii)
x =0,y >0.. (iii)
Solution:
2x+y <4.. (i)
4x —y < 4 ... (i)
x>0,y =>0.. (iii)
The associated equation of inequality (i) is 2x + y = 4 and it can be
written in the form >+ = 1. This line intersects the x -axis and y-axis

at point A(2,0) and B(0,4) respectively. Fig. 3(a)
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Now associated.equation of in equality (i) is 4x — y = 4 and it can.be

writtegn thelform =+ 2 = 1.This lined cts the x-axis and v-
L0Yand D (0 r@spppeti es t@ EO
inequality (ii) is s “""-‘:f@%s shalle i Ky f

the inequalities in (iii) Y8 the | f graphs of x > 0 and
y = 0 which is the first rant shown as shaded region in Fig.3(c).
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Now the solution region of the given system of inequalities is the
intersection of the graphs indicated in the Fig. 3 (a) 3 (b) and 3(c)
which is shown as shaded region in the Fig.3(d)

We observe that solution region is bounded region and its comer

points are B(0,4), A(1,0),0(0,0) and E (gg)

The point of intersection of corresponding lines of inequalities (i) and
(i) which can be obtained by solving the corresponding lines
simultaneously.
2x+y=4
4x —y =4
Adding (iv) and (v) we get
2x+y+4x—y=4+4
6 8 4 1
X—8:>x—g—§—1§
Put it in equation (lv)
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Fig. 3(d)

Now, we find the value of f(x,y) = 2x + 3y at comer points.

Comer points

f(,y) =2x+3y

B(0,4), £(0,4) =2(0)+3(4) =0+12 =12
A(1,0) F(1.0)=2(1)+3(0)=2+0-2
0(0,0) £(0,0)=2(0)+3(0)=04+0=0

rG3)=2(3)+2()

8 8+12 20
=—+4+4= = = 6.666

3

3

3

We observe that the value of function is maximum 12 at comer point
B(0,4).

Q. 4 Minimize.z'= 2x + y : subject to the constraints:

oo TALEEM ZONE

The constraints a

7x + 5y < 35
x=0,y=0

The sketch of inequality (i) is shown as shaded region in the figure

4(a) by joining the points A(3,0) and B(0,3) which are x and y

intercepts respectively

The sketch of inequality (ii) is shown as shaded region in the figure

4(b) by joining the points C(5,0) and D(0,7) which are x and y

intercepts respectively

The sketch of inequalities in (iii) is shown as shaded region in the

figure 4(c)

Now the solution region of the given systems of inequalities is the

intersection of the graphs indicated in the figure 4(a), 4(b), 4(c) and is

shown as shaded region ACDB in the figure 4(d).
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So the comer poin
Thus comer points ar B(0,3).
Now find the value of f(x,y) at the comers points, we have

Corner | Points | Ha.5) 2x =

A(3,0) /(3.0)=2(3)+0=6
f(5.0)=2(5)+0=10

D(0.7) f(0,7)=20)+7=7

B(0.3) /(03)=2(0)+3=3

We observe that the minimum value of f(x,y) is 3 at the comer point
B(0,3).
Q. 5 Maximize the function defined as: f(x,y) = 2x + 3y subject to
the constraints:

2x+y<8x+2y<14;,x=0;,y =0



Solution:
The constraints are

2x+y <8

x+2y <14

x=20,y=>0
The sketch of inequality (i) is shown as shaded region in the figure
S(a) by joining the points A(4,0) and B(0,8) which are x and y
intereepts respectively The sketch of inequality (ii) is shown as
shaded region in the figure 5 (b) by joining the points C(14,0) and
D(0,7) which are x and y intercepts respectively The sketch of in
equalities in (iii) is shown as shaded region in the figure 5(¢)
Now the solution region of the given systems of incqualities is the
intersection of the graphs indicated in the figure 5(a). 5(b), 5(c) and is
shown as shaded region OAED in the figure 5(d).
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So the comer points are 0,A,E and D .
For the comer point E, solving the line 2x + y =8 and x + 2y = 14

simultaneously, we have the interection point E (g?)



Thes comer points are 0(0,0),A(4,0),E (223—0) and D(0,7).

Now find the value of fir y) at the corner points, we have

Corner point
0(0.0) £(0,0) =2(0) +3(0) =0
A(4,0) £(4,0) = 2(4) + 3(0) = 8
2 20 2 20 4 20
gy |63 G
= = —=21-
3 3 3
D(0,7) f(0.7) = 2(0) + 3(7) = 21

D(0,7) f(0,7)=2(0)+3(7) =21
We observe that the maximum value of f(x,y) is " 21% " at the comer

point E (2339
D(0,7) f(0,7)=2(0)+3(7)=21

o TALEEM ZONE-
point E (223—0
Q.6 Minimize z = 3x +9% ject to the co ts:

3x +5y > 15

x+6y=9

x=20,;y=0

Solution:
The constraints are
3x +5y>15.. .. (i)
x+ 6y =>09.

x=20,y=0

The associated equation of inequality (i) is 3x + 5y = 15 and it can be
written in the form g + % = 1. This line intersects the x -axis and y-axis

at point A(5,0) and B(0,3)



respectively. The sketch of inequality (i) is shown as shaded region in
the Fig.6(a).
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The associated equatio nequality (i) is x ¥y = 9 and it can be

written in the form g + ;’7 = 1. This line intersects the x -axis and y-
axis at point €(9,0) and D(0,3/2) respectively. The sketch of

inequality (ii) is shown as shaded region in the Fig.6(b).
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The grap ' alitie:'niH is |2 mqtion@[H;Ehs
ofx>0andy > h'is the firs drant shown as shade

region in Fig.6(c).



Fig. 6(c) Figf:c—)\_ (S S ZO N E

Now the solution regi
intersection of the grapiS¥fidicated in the Fig.
which is shown as shaded region in the Fig.6(d)

We observe that solution region is unbounded and it comer points are
45 12

B(0,3) C(9,0) and E (— —) Point E is the point of intersection of

corresponding lines of inequalities (i) and (ii) which can be obtained
by solving the corresponding equations simultaneously.
3x +5y=15.. .. (i)
X+6y=9...... (iv)
Subtract eq.(iii) from 3 times the eq.(iv)
3(x+6y)—(3x+5y)=3(9) —15
3x + 18y —3x — 5y =27 —-15

inequalities is the
) ,6(b) and 6(c)

13y =12=y= 12
y= Y=13
Putitin Eq.(iv)
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Fig. 6(d) i -
We find the value of (x,y) = 3x 4+ y at comer points.

Comer points

fx,y) =3x+y

B(0,3)

£(03)=3(0)+3=0+3=3

C(9,0)

£(9,0)=3(9) +0=27+0=27

E(45 12)
13713

(45 12)_
f 13’13/

_, <45> 12 135 12

3T 3 1373
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We observe that the value of function is minimum 3 at comer point
B(0,3) while the value of function is maximum 27 at comer point
C€(9,0)
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