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Ex 12.1 Class 12 Maths Question 1.

Maximize Z = 3x + 4y
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subject to the constraints:
x+y<4x20y=0.
Solution:

As x 20, y 20, therefore we shall shade the other inequalities in the first quadrant only.
Now consider x +y < 4.

Letx+y=4=>

try=1

Thus the line has 4 and 4 as intercepts along the axes. Now (0, 0) satisfies the
inequation i.e., 0 + 0 < 4. Now shaded region OAB is the feasible solution.
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Now its corners are 0(0,0), A (4, 0), B(0,4).

At0(0,0) Z=0
AtA(4,0), Z=3x4=12

Nowmax Z=16atx=0,y=4.

Ex 12.1 Class 12 Maths Question 2.

Minimize Z = -3x+4y
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subjecttox + 2y <8,3x+2y<12,x20,y20
Solution:
Objective function Z = -3x + 4y
constraints are x+2y < 8,
3x+2y<12,x20,y=20

(i) Consider the line x+2y = 8. It pass through A (8,0) and B (0,4), puttingx =0,y =0 in
x + 2y < 8,0 < 8 which is true.

=> region x + 2y < 8 lies on and below AB.
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(i) Theline 3x + 2y= 12 passes through P (4,
0),Q(0,6) puttingx=0,y=0in
| Ix+2y<12 “
= 0<12, which is true.
Region 3x + 2y < 12 lies on and below PQ.
(1) x =0 the region lies on and to the right of
y-axis.
(iv) y=0 lieson and above x-axis.

(v) Solving the equations x + 2y =8 and 3x +
2y=12wegetx=2,y=3 =Ris(2,3)
where AB and PQ. intersect. The shaded

region OPRB is the feasible region.
AtP (4,0) Z=3x+4y=-12+0=-12
AtR (2,3) Z=-6+12=6
AtB (0,4) Z=0+16=16
AtQ(0,0) Z=0

Thus minimum value of Z1is —12 at P (4, 0)

Ex 12.1 Class 12 Maths Question 3.
Maximize Z = 5x+3y

subject to 3x + 5y < 15,5x + 2y < 10, x=0, y=0
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Solution:
The objective function is Z = 5x + 3y constraints

are 3x + 5y<15, 5x + 2y<10,x=0,y=0

(i) Consider the line 3x + 5y= 15 which passes
through A (5,0) and B (0,3) putting x =0,
y=0in3x+5y=<15

= 0=15 which is true.
Region 3x + 5y < 15 lies on and below AB.

(i) The line 5x + 2y = 10 passes through
P(2,0)and Q(0, 5), Putx=0,y=0in 5x+2y
<10

0<10 which is true.
Region 5x + 2y < 10 lies on and below PQ.

(i) x = 0 Region lies on and to the right of
y-axis.

(iv) y20 lies on the above x-axis,
Ex 12.1 Class 12 Maths Question 4.
Minimize Z = 3x + 5y such that x + 3y 2 3, x +y 22,x,y 2 0.
Solution:

For plotting the graph of x + 3y = 3, we have the following table:
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Plot the points (0, 1) and (3, 0) on a graph paper
and join them to get a line which represents the
equation x +3y = 3. For equation x + y = 2, we

have the following table:
X 1 0
y 1 2

Plot the points (1,1) and (0,2) on the graph paper
and join them to get the line representing the

equation
Xx+y=2,
AtC(3,0), Z=3x3+5x0=9
So, Z is minimum is= 7 when
_3 l
X = 5 and _}J'—E.

Ex 12.1 Class 12 Maths Question 5.
Maximize Z=3x+2y subject to x+2y < 10, 3x+y <15, x,y =2 0.
Solution:

Consider x + 2y < 10

Letx +2y =10
=>

T
1[}+ S 1

Now (0,0) satisfies the inequation, therefore the half plane containing (0,0) is the
required plane.

Again 3x+2y < 15
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Let3x +y =15
=>

s+ =1
5] 15

It is also satisfies by (0,0) and its required half plane contains (0,0).

Now double shaded region in the first quadrant contains the solution.

Y
20+
15
10 1
C
iy B(4,3) ,
X ﬁ| 3; B~ 20 X
Y?‘
Now OABC, represents the feasible region
Z=3x+2y
At0(0,0), Z=0+0=0
AtA(5,0), Z=15
AtB(4,3), Z=18
AtC(0,5), Z=10

NowMax Z= 18 at x=4, y=3.

Ex 12.1 Class 12 Maths Question 6.
Minimize Z = x + 2y subjectto 2x +y =3, x+ 2y 26, X,y =2 0.
Solution:

Consider2x +y =3

Let2x+y =3
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(0,0) is not contained in the required half plane as (0, 0) does not satisfy the in equation
2x +y=3.

Again consider x+2y=6
Letx+2y =6

=>

LAy —

G + 3 1

Here also (0,0) does not contain the required half plane. The double-shaded region
XABY’ is the solution set. Its comers are A (6,0) and B (0,3). AtA,Z=6+0=6
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AtB,Z=0+2x3=6

We see that at both points the value of Z = 6 which is minimum. In fact at every point on
the line AB makes Z=6 which is also minimum.

Show that the minimum of z occurs at more than two points.
Ex 12.1 Class 12 Maths Question 7.

Minimise and Maximise Z = 5x + 10y

subjectto x + 2y <120, x +y 260, x — 2y = 0, x,y=0

Solution:

The objective function is Z = 5x + 10y constraints are x + 2y<120,x+y=60, x-2y=0, x,y=0

(i) The line x + 2y = 120 passes through A
(120, 0) and B(0, 60) puttingx=0,y=0 is
X+ 2y < 120 we get 0 < 12 which is true.

= X+ 2y<120 lies on AB and below AB.

(i) The line x + y= 60 passes through P (60, 0)
and B (0, 60) puttingx=0and y=0inx+y
2 60, We get 0 > 60 which is not true.

= x+y=260lies on PB.
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(i) The line x — 2y = 0 passes through O (0, 0)
and Q (120, 60) putting x =60, y=0isx — 2y
=0, 60 2 0 which is true.

= x—2y20regionison 0Q
(iv) x =0 lies on y-axis and on its right.

(v) y=20lies on x-axis = feasible region is
PARS which has been shaded.

(a) SlovingOQ:x-2y=0andAB:x+2y=120
= x=60,y=30 =Ris(60,30)

(b) SolvingOQ:x—-2y=0andPB:x+y=60,
x=40,y=20 = Sis(40,20)

AtA (120,0), Z=5x+10y=600 max™
AtR (60, 30), Z=300+300=600 max™
AtS (40, 20), Z=200+200=400
AtP (60, 0), Z=300+0=300 min™,
=» Minimum value of Z at P is 300 at P(60, 0)
and maximum value of Z is 600 at all points
joining A (120, 0)and R (60, 30).

Ex 12.1 Class 12 Maths Question 8.

Minimize and maximize Z = x + 2y subject to x + 2y 2 100,2x —y < 0,2x + y < 200;x,y =
0.

Solution:
Consider x + 2y =2 100

Let x + 2y =100
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Now x + 2y = 100 represents which does not include (0,0) as it does not made it true.
Again consider 2x —y <0

Let2x—y=0o0ry =2x
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X 0 25 50 100

y 0 | s0 | 100°]| 200

Now let the test point be (10,0)

2 x 100 < O which is false.

The required half does not contain (10,0).
Again consider 2x +y < 200

Let 2x+y=200= — +-2 =]
100 100
Now (0, 0) satisfies 2x + y < 200
', The required half plane contains (0, 0).

Y

.

1'?%" Hr

L. .
Now triple shaded region is ABCDA which is
the required feasible region.

At A (0, 50), Z=x+2y=0+2x50=100
AtB(20,40), Z=20+2x40=100
At C (50, 100), Z=50+2x100=250

At D(0, 200), Z=02x200=400

Thus maximum Z = 400 at x = 0, y = 200 and
mimmumZ=100atx=0,y=50 orx=20,y=40

Ex 12.1 Class 12 Maths Question 9.

Maximize Z = -x + 2y, subject to the constraints: x=3, x +y =5, x+2y 26,y =0

elllu&—dl =1 —] |


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-12-linear-programming/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-12-linear-programming/

€IndCareer

Solution:
The objective function is Z = — x + 2y.

The constraintsare x23,x+y25,x+2y26,y=0
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(1) Thelinex +y=35 passes through A (5, 0), B
(0, 5) putting x=0,y=0in x + y =5, we get
0 2 5 which is not true

= X+ yz235 liles on and above AB.

() Theline x + 2y = 6 passes through C (6, 0),
D (0, 3)puttingx =0, y=0inx +2y=6. we
get 0 =6 which isnot true. = x + 2y 26 lies
on and above CD.

(u) x 23 lies on PQ or on the right of it.

(tv) y20 lies on and above x-axis.

(v) The feasible region is PQRCX.

(a) Solvingx=3andx+y=5 wegetx=3,y=2
. these lines meet at Q (3,2)

(b) x+y=5andx+2y=6meetatRi.e., the

pointR is (4,1)
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AtQ@3,2) Z=-x+2y=-3+4=] max"
AtR(4,1) Z=-4+2=-2

AtC(6,00) Z=-6+0=-6 min™
The maximum value of Z is 1 is but the feasible
region is unbounded. Consider the inequality -
Xx+2y>1.

The line—x + 2y = | passes through (- 1, 0) and
(0, 1/2) putting x =0, y=0in-x +2y> 1, we get
0> 1 which is not true.

= -x + 2y >1 lies above the line—x + 2y =1
feasible region of -x + 2y > 1 have many points
1N COmmaori. ,

Therefore,there is no maximum value.

Ex 12.1 Class 12 Maths Question 10.
Maximize Z = x + y subject to x — y< -1, -x + y<0,x,y=0
Solution:

Objective function Z = x +y, constraints x — y< -1, -x + y<0,x,y=0
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(i} The line x— y=—1 passes through (- 1, 0)
and (0, 1) puttingx=0,y=0inx -y<-1we
get 0<-1 which is not true.

= X-y<-1liesonandabove AB, x-y=-1

(i) Theline —x + y= 0 passes through O (0,0)
and C (1, I)puttingx =0,y=1in—x+y<0
we get 1< 0 which is not true.

= -—x+y<0lieson and below OC.

(i) x =0 lies on and on the right of y-axis.

(iv) y =20 lies on and above x-axis.There is no
common region i.e., there is no feasible
region.

There is no maximum value of Z.

Ex 12.2 Class 12 Maths Question 1.

Reshma wishes to mix two types of food P and Q in such a way that the vitamin
contents of the mixture contain at least 8 units of vitamin A and 11 units of vitamin B.
Food P costs Rs 60/kg and Food Q costs Rs 80/kg. Food P contains 3 units/ kg of
Vitamin A and 5 units/ kg of Vitamin B while food Q contains 4 units/kg of Vitamin A and
2 units/kg of vitamin B. Determine the minimum cost of the mixture.

Solution:

Let x kg of food P and y kg of food Q are mixed,
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Food Quantity | Vitamin A | Vitamin B| Cost

P xkg | 3units/kg | 5units’kg | Rs. 60/kg

Q ykg | 4units/kg | 2 units'kg | Rs_ 80/kg
least quantity
of vitamin Bunit 11 unit
required

Quantity of vitamin A in x kg food P and y kg

food

Q=3x+4y

Quantity of vitamin required at least = 8 units
= Q=3x+4y=8
Quantity of vitamin B in x kg food P and y kg of
food

Q=5x+2y
Quantity of vitamin required at least = 11 units
= Sx+2yz11
Cost of x kg of food P and y kg of food Q = 60x
+ 80y
= Objective function Z = 60x + 80y, subject to
Constraintsare 3x+4y=28 5x+2y21landx,y

20

(i) The line 3x + 4y = 8 passes through
8

ﬁ(zs"]ﬂ!ﬂd
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B (0,2) puttingx=0,y=01in
3x + 4y = 8 we get 0 = Bwhich is not true

ksl =

?

X))
NN

. TAKA Z

) I bhed F B
'J
Y

= The region represented by 3x + 4y 2 8 lies
on and above AB.

(1) The line 5x + 2y = 11 passes through

11 0 0 11 1
C s agnd D Y Putting x = 0,
y=0in5x+ 2y=11, 0211 which is not true
= Region 5x +2y 2 11 lies on and above CD.

(i) x =0 is the region on and to the right of
y-axis.
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(iv) y=0istheregion on and above x-axis. The
shaded area represents the feasible region
YDPAX, where Pis the intersection of AB

and CD.These lines are

Ix+4y=8§ (1)

Sx+2y=11 {11}
Multiply (ii) by 2 and subtracting (i) from (ii)
x=2

from(i) 4y=8-3x=8-6=2

~1 thepointPi 5=
}'—2 the point P 1s 'y
Now objective function Z=60x+ 80y,

1
{],""— = —
AID( 2],2 Eﬂx2 440

!
AtP(E,E], Z =120 x 40 = 160 min™ cost,

8 8
AtA -3-,{1' X Z=ﬁﬂx'§+ﬂ:lﬁﬂ*¢minmc{l§l

- Minimum value of Z = 160. But feasible region is
unbounded
Consider the inequality 60x + 80y < 160
or 3x+4y<8§ '

This shows that this region 1s below the line
AD:3x+4y=8§
=  There is no point in common between

feasible region and 3x + 4y < 8. Hence the
minimum cost z is Rs 160 at all points lying on

8 1
the segment joining A [3 .U] and P (l "2-] X

Ex 12.2 Class 12 Maths Question 2.
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One kind of cake requires 200 g of flour and 25g of fat, and another kind of cake
requires 100 g of flour and 50 g of fat Find the maximum number of cakes which can be
made from 5 kg of flour and 1 kg of fat assuming that there is no shortage of the other
ingredients, used in making the cakes.

Solution:
Let number of cakes made of first kind are x and that of second kind is y.

J.omaximize Z=x+y
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Subject to 200x + 100y < 5000 and 25x + 50y
<1000

x=20,y=0,
Consider 200x + 100y < 5000 = 2x +y< 50

Let  2x+y=50 = ——+=]
25 50

As (0, 0) satisfies the inequation, thus the
required half plane contains (0, 0).
Again consider

25x+50y 1000 = x+2y<40

Let X+2y=40 = —+l=

‘Now again (0, 0) also satisfies the inequation,
thus the required half'plane contains (0, 0).

Now the double shaded region is the feasible
region i.e. solution set.

The corner points of this region are 0 (0, 0),
A(25,0), B(20, 10), C (0, 20),
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10 B (20, 10)
X5 10 zﬂiﬁij 40'\50\52 T
A
Consider Z=x+y
Nowat O (0,0), Z=0+0=0
AtA(250), , Z=25+0=25
AtB (20, 10), Z=20+10=30
AtC(0,20), Z=0+20=20
Maximum number of cakes Z = 30 when x = 20,
y=10.

Ex 12.2 Class 12 Maths Question 3.

A factory makes tennis rackets and cricket bats. A tennis racket takes 1.5 hours of
machine time and 3 hours of craftman’s time in its making while a cricket bat takes 3
hour of machine time and 1 hour of craftman’s time. In a day, the factory has the
availability of not more than 42 hours of machine time and 24 hours of craftsman’s time.

(i) What number of rackets and bats must be made if the factory is to work at full
capacity?

(ii) If the profit on a racket and on a bat is Rs 20 and Rs 10 respectively, find the
maximum profit of the factory when it works at full capacity. .

Solution:

Let x tennis rackets and y cricket bats are produced in one day in the factory.
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Item

Number

Machine

Craftman

Profit

Hours Hours

Tennis
Rackets
Cricket
Bats y

T 20 per
item

T 10 per
item

X 1%3 3

Total time

Available “

24

Total Machine hours = 1-5x + 3y,

Maximum time available =42 hours

1-5x+3y<42 orx+2y< 28

Craftman’s hours=3x +y

Maximum time available = 24

Ix+y<24

Alsoy=20

() Z=x+yconstraints arex + 2y < 28,
Ix+y£24.x.v20

()

LAid)
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12 16 20 24

(a) Thelinex+ 2y= 28 passes through A (28,0)
and B (0,14) puttingx =0, y=0inx+ 2y <28
represents the region on and below AB.

(b) Theline 3x + y= 24 passes through C (8, 0)
and D (0, 24), putting x=0,y=0in3x + y<
24 we get 0< 24 which is true.
3x + y < 24 represents the region on and
below the line CD.

(c) x = 0 represents the region on and to the
right of y-axis.

(d) y =0 represents the region on and above
the x-axis.

amming

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-12-linear-programming/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-12-linear-programming/

e‘ll IVN\dl ©CI

(6) The shaded area BPCO is the feasible
region. The two lines AB an CD are

x+2y=28 (1)
3x+y=24 .(ii)
Mulitply equ. (ii) by 2 and subtract (i) from (ii)
S5x=48-28=20 .. x=4
from (i1) 12 + y=24, y= 12 Thus, these lines meet

atP (4, 12)
i) AtB(0,14) Z=x+y=0+14=14
AtP(4,12) Z=4+12=16
AtC(8,0) Z=8+0=8

AtO(0,0) Z=0

Maximum value of Z= 16 i.e., 4 tennis racket and
12 cricket bats must be made so factory works at

full capacity.
(i) Profit function Z=20x + 10y
AtB (0, 14) Z=0+10%14=140
AtP(4,12) Z=80+120=200—
max™, Profit
AtC(8,0) Z=20%x8+0=160
AtD(0,0) Z=0

Thus maximum profit is T 200, when 4 tennis
racket and 12 cricket bats are produced.

Ex 12.2 Class 12 Maths Question 4.

A manufacturer produces nuts and bolts. It takes 1 hour of work on machine A and 3
hours on machine B to produce a package of nuts. It takes 3 hours on machine A and 1
hour on machine B to produce a package of bolts. He earns a profit of Rs 17.50 per
package on nuts and Rs 7.00 per package on bolts. How many packages of each
should be produced each day so as to maximise his profit, if he operates his machines
for at the most 12 hours

Solution:
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Let x nuts and y bolts are produced.
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Item Number Machine [Mackine P rofit
A B
Nuts X 1 hours | 3 hours | 17x50
Bolis y Jhours | | hours =00
Max
Time
iraisbie 12hours |12 hours

Machine A is used for x x 1 + y x 3 hours ,
Maximum time avaliable = 12 hours,

x+3y<12 ‘
Machine B 1s used for 3 = x + 1% y hours.
Maximum time avaliable = 12 hours
= 3Ix+y=12
Profit function Z=(17-50) = x +(7-00)y. Thus the
objective function Z =17-5 x + 7y, subject to
constraintsarex+3y<12,3x+y<l12andx,y=
0

(1) The line x + 3y = 12 passes though A (12, 0),
B(0,4)

Puttingx=0,y=0inx+3y=<12

we get 0 <12 which is true.

=+ x+3y<12lieson and below AB.
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(i) x+3y=12 passesthorugh C(4,0)andD (0,
12) putting x=0, y=0 1 3x + y= 12, we get
0 =12 which is true. 3x + y< 12 lies on and

below CD.

(i) x =0 isthe region which lies on and to the
right of y-axis.

(iv) y=0istheregion which lies on and above
the x-axis.

(v) The shaded area BPCO is the feasible
region.

The point P is the intersection of the lines.

AB:x+3y=12 (1)

CD:3x+y=12 .{ii)

Multiplymng equ. (i) by 3 and subtracting (ii)

from(i)8y=36-12=24, . y=3

from()x=12-3y=12-9=3
ThepointPis(3,3) and z=175x+7y

AtB (0, 4) Z=0+7x4=28
AtP(3,3) Z=175%3+7x3=T735
AtC(4,0) Z=175%x4+0="70
AtO(0,0) . Z=0 .

Maximum profit is ¥ 73-50 when 3 nuts and 3
bolts packages are produced.

Ex 12.2 Class 12 Maths Question 5.
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A factory manufactures two types of screws, A and B, Each type of screw requires the
use of two machines, an automatic and a hand operated. It takes 4 minutes on the
automatic and 6 minutes on hand operated machines to manufacture a package of
screws A, while it takes 6 minutes on automatic and 3 minutes on the hand operated
machines to manufacture a package of screws B. Each machine is available for at the
most 4 hours on any day. The manufacturer can sell a package of screws A at a profit of
Rs 7 and screws B at a profit of Rs 10. Assuming that he can sell all the screws he
manufactures, how many packages of each type should the factory owner produce in a
day in order to maximise his profit? Determine the maximum profit.

Solution:

Let the manufacturer produces x packages of screws A and y packages of screw B,
then time taken by x packages of screw A and y packages of screw B on automatic
machine = (4x + 6y) minutes.

And hand operated machine = (6x + 3y) minutes
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As each machine is available for at the most 4
hours i.e., 4 x 60 = 240 minutes.So,

we have 4x + 6y <240 j.e, 2x + 3y £ 120 and
6x+3y<240ie,2x+y<80

Profit on selling x packages of screws A and y
packages of screws B is Z=Tx + 10y,

So,to find x and y such that Z = 7x + 10y is
maximum subject to 2x + 3y < 120, 2x + y < 80,
x 20 and y=0. The feasible portion of the graph
satisfying the inequalities 2x + 3y< 120 and 2x +y
< 80 is OABC which is shaded in the figure.
Coordinates of O, A, B and C are (0, 0),
(0,40), (30, 20) and (40, 0) respectively.
AtA(0,40), Z=Tx+10y=0+10x40=400
AtB(30,20), Z=7x30+10x%20=410 max™
AtC(40,0), Z=7x40+0=280
AtO(0,0), Z=0

Hence, the maximum profit T 410 when 30 screws
of type A and 20 screws of type B are produced..

Ex 12.2 Class 12 Maths Question 6.
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A cottage industry manufactures pedestal lamps and wooden shades, each requiring
the use of a grinding/ cutting machine and a sprayer. It takes 2 hours on grinding/
cutting machine and 3 hours on the sprayer to manufacture a pedestal lamp, while it
takes 1 hour on the grinding/ cutting machine and 2 hours on the sprayer to
manufacture a shade. On any day, the sprayer is available for at the most 20 hours and
the grinding/cutting machine for at the most 12 hours. The profit from the sale of a lamp
is Rs 5 and that from a shade is Rs 3. Assuming that the manufacturer can sell all the
lamps and shades that he produces, how should he schedule his daily production in
order to maximise his profit?

Solution:

Let the manufacturer produces x pedestal lamps and y wooden shades; then the time
taken by x pedestal lamps and y wooden shades on grinding/ cutting machines = (2x +
y) hours and time taken by x pedestal lamps and y shades on the sprayer = (3x + 2y)
hours.

Since grinding/ cutting machine is available for at the most 12 hours, 2x + y < 12 and
sprayer is available for at the most 20 hours.

We have: 3x + 2y < 20.
Profit from the sale of x lamps and y shades.
Z=5x+3y

So, our problem is to maximize Z = 5x + 3y subject to constraints 3x + 2y £ 20,2x +y <
12, x,y20.

Consider 3x + 2y < 20

Let 3x + 2y = 20
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Now the area represented by 3x+ 2y < 20 is the
half-plane containing (0, 0) as (0, 0) stisfies the

inequations.
Again consider 2x+y <12
Let xX+y=12=y=12-2x
E C
X 0 2 4
y 12 8 4

203 The inequations consists of the half-plane
Y = _T‘" containing (0, 0) as (0, 0) satisfies it.
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The double shaded region OPCAQ is our solution
where O (0, 0), P(6,0), C (4,4), A(0, 10).

Now Z=5x+3y
At0O(0,0), Z=0

AtP(6,0), Z=30

AtC(4,4), Z=5x4+3x4=32
AtA(0, 10), Z=5<0+3%x10=30

Nowmaximum Z=32atx=4,y=4.
Hence maximum Z =3 32 when he manufacture 4
pedestal lamps and 4 wooden shades.

Ex 12.2 Class 12 Maths Question 7.

A company manufactures two types of novelty souvenirs made of plywood. Souvenirs of
type A require 5 minutes each for cutting and 10 minutes each for assembling.
Souvenirs of type B require 8 minutes each for cutting and 8 minutes each for
assembling. There are 3 hours 20 minutes available for cutting and 4 hours for
assembling. The profit is Rs 5 each for type A and Rs 6 each for type B souvenirs. How
many souvenirs of each type should be company manufacture in order to maximise the
profit?

Solution:
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Let the company manufactures x souvenirs of type A and y souvenirs of type B, then
time taken for cutting x souvenirs of type A and y souvenirs of type A and y souvenirs of
type B = (5x + 8y) minutes.

Since 3 hours 20 minutes i.e 200 minutes are available for cutting, so we should have
5x + 8y <200

Also as 4 hours i.e., 240 minutes are available for assembling, so we have 10x + 8y <
240i.e.,5x+4y <120
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Thus our L.P.P is to maximize profit Z = 5x + 6y
i.e., z= 5x + By, subject to constraints are

5x + 8y<200,5x +4y<120,x,yz0
For equation 5x +4y=120
Y

A

m 3

amming/
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X 0 24

y 30 0
For equation 5x + 8y =200

X 40 0

y 0 25

The inequalities 5x + 8y <200 and 5x + 4y <120
is OABC and in the shaded figure coordinate of
points O, A, Band Care (0, 0), (24, 0), (8,20) and
(0, 25) respectively.

The objective function 1s Z= 5x + 6y
AtA(24,0) Z=5x%24+0=120
AtB(8,20) ° Z=40+120=160 — max™
AtC(0,25) Z=0+6=25=150
AtD(0,0) Z=0

Thus, maximum profit is ¥160 when 8 souvenirs

of type A and 20 souvenirs of type B are
produced.

Ex 12.2 Class 12 Maths Question 8.

A merchant plans to sell two types of personal computers — a desktop model and a
portable model that will cost Rs 25000 and Rs 40000 respectively. He estimates that the
total monthly demand of computers will not exceed 250 units. Determine the number of
units of each type of computers which die merchant should stock to get maximum profit
if he does not want to invest more than Rs 70 lakhs and if his profit on the desktop
model is Rs 4500 and on portable model is Rs 5000.

Solution:

Let there be x desktop and y portable computers. Total monthly demand of computer
does not exceed 250. => x+y < 250, cost of 1 desktop computer if Rs 25000 and 1
portable computer is Rs 40000

.". cost of x desktop and y portable computer = Rs (25000 x+40000 y)
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Maximum investment = Rs 70 lakhs = Rs 70,00,000
=> 25000 x+40000 y< 7000000 or 5x+8y < 1400
profit on 1 desktop computer is Rs 4500 and on 1 portable is Rs 5000, total profit,

Z = 4500 x+5000 y
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objective function to maximise Z= 4500 x + 5000
yand constraints are x + y< 250, 5x + 8y < 1400
x,y20
(1) Theline x + y=250 passes through
A (250, 0), B(0, 250) putting x =0,
y=0inx+ y<250, 0<25, which is true.
= x+y<250 lies on or below AB.
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(i) The line 5x + 8y = 1400 passes through
C(280,0),D(0,175)

putx =0, y=01in 5x+ 8y < 14000,0 < 1400 which
is true.
= 5x+ By <1400 lies on and below CD.
(i) x =0, lies on and to the right to axis.
(iv) y =0, lies on and above x-axis.
The shaded area OAPD represent the feasible
region where P is the point of intersection of
5x+8y=1400 (1)
x+y=250 (i)
Multiplying (11) by 8 and subtracting (i) from (ii}

3Ix=2000-1400=600 = x=200
S y=250-x=250-200=50
The point Pis (200,50) valuesofZatA,P,D, 0O
AtA(250,0), Z=4500x+ 5000y =4500x=250+0
=1125000
At P (200, 50), Z=4500 »> 200+ 5000 = 50

= 900000 + 250000 = 1150000

AtD(0, 175), Z=0+ 5000 = 175=875000
= Maximum profit of ¥ 1150000 is obtained when
he stocks 200 desktop computer and 50
portable.

Ex 12.2 Class 12 Maths Question 9.

A diet is to contain at least 80 units of vitamin A and 100 units of minerals. Two foods Ft
and F2 are available. Food F1 costs Rs 4 per unit food and F2 costs Rs 6 per unit.One
unit of food F2 contains 3 units of vitamin A and 4 units of minerals. One unit of food F2
contains 6 units of vitamin A and 3 units of minerals. Formulate this as a linear
programming problem. Find the minimum cost for diet that consists of mixture of these
two foods and also meets the minimal nutritional requirements.

Solution:

Let there be x units of food F1 and y units of food F2.
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Food |Quantity |Vitamin A |Minerals |Costs

Fi X units 3 units 4 units T4

Fa ¥ units 6 units 3 units T6
80units | 100 units .

vitamin A contained in food F and F, = 3x + 6y
least units of vitamin A = 80 units
=3x+6y=80 (1)
Minerals contained in food F and F, = 4x + 3y
least quantity mineral required =100 units
4x+3y=100
L. P. Pistominimize Z=4x + 6y
Subject to Constraints are 3x + 6y = 80, 4x + 3y= 100
andx,y=0

(i) Theline 3x + 6y =80 passes through

A [%? _ ﬂ), B[[}, ?] putting

x=0,y=0,

0 = 80 which is not true.

=» 3x+ 6y= 380 lies on and above the line AB.
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(i) Theline 4x + 3y =100 passes through

C{ES,{]},D(D, ?) putting x =0, y=0in

4x +3y= 100, 02 100 which is not true.
= 4x+ 3y=100 lies on and above CD.
(i) x =0lies on and to the right of y-axis.
(iv) y=0 lies on and above x-axis.

Shaded area YDPAX is the feasible region which
is unbounded where P is the point of
intersection of ABand CD i.e.,
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3x + 6y =80 ...(0)
4x+3y=100 ' ... (i)
Mulitplying equ. (i) by 2 and subtracting (i) from it
5x=200-80=120 = x=24

4
form (i) 72 + 6y =80, 6y=8 or y=3

Point P is [24_ ;], values of z=4x + 6y,

100
mn[u, !g'i], 2=0+6x =200

4 4
AtP[E‘L 3] Z=4x24+6% 3

=96+8=104 mmn™

—,0] . z=4x = +0=222106=
ﬁtA[E 2=4x 3 ;

Minimum value of Z in 104, Feasible region is
unbounded. Consider the inequality
dx+6y<104or2x+3y<52.

The line 2x + 3y = 52 passes through (26, 0),

80 } 80 320 2

1
0,17 31l No point of feasible region and

4x + 6y < 104 1s common to them.
= Minimum cost of diet is ¥ 104.

Ex 12.2 Class 12 Maths Question 10.

There are two types of fertilisers F1, and F2. F1 consists of 10% nitrogen and 6%
phosphoric acid and F2 consists of 5% nitrogen and 10% phosphoric acid. After testing
the soil conditions, a fanner finds that she needs atleast 14 kg of nitrogen and 14 kg of
phsophoric acid for her crop. If F2 costs Rs 6/kg and F2 costs Rs 5/ kg, determine how
much of each type of fertiliser should be used so that nutrient requirements are met at a
minimum cost What is the minimum cost?

Solution:
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Let x kg of festiliser and y kg of fertilised F2. be required.
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Fi:t:l Nitrogen f::i’:: Quantity | Cost
Fi 10% 6% xkg 26
Fs 5% 10% y kg z5

Total| 14kg | l4kg

Quantity of nitrogen in F and F, is
m%afx+5%ufy=% + —2%,

least quantity of nitrogen = 14 kg

X+ Y >14 or 2x+y<280,
10~ 20

Quaiitity phosphoric acid in fertilisers F, and F,

6
= 6% of x + lﬂ%nfy=% + % ,

least quantity of phosphoric Acid =14 kg

or 6x+10y=1400 or3x+5y=2700
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we have to minimize the cost Z= 6x + Syand
constraints are :
2x+y2280,3x+5y=700x,y=0

(i) Theline 2x + y =280 passes through
A (140, 0),B(0,280), puttingx=0,y=0in
2x+y 2280, 02 280 which is not true.

= 2x+y=280lies and above AB.

(i) The line 3x + 5y =700 passes through

elllu&—dl =1 —] |
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700
C|l 3 » 0 |, D(0,140), putting x =0,

y=0,in 3x+ 5y=2700, 0270 which isnot
frue
=» Itlies on and above CD.
(iif) x = 0 lies on and to the right of y-axis.
(iv) y=0lieson and above the x-axis.
The shaded area YBPCX is the feasible region
where P is the intersection of AB and CD i.e.,
2x+y=280 : (1)
I+ 5y=700 .(ii)
Multiplying (i) by 5 and subtracting (ii) from it
x=700 .. x=100
from (i) y=80
.. The point P is (100, 80).
AtB (0, 280) Z=6x+5y=0+5x280= 1400
AtP(100,80)  Z=600+ 400 = 1000 min™

3
", Z1sminimum at P (100, 80), where Z= 1000

700
AIC["‘—-“} Z= 1400

But the feasible region is unbounded consider
the inequality 6x + Sy < 1000

500
6x + 5y = 1000 passes through | —~ » 0| and

(0,200)

Putting x=0, y=01in 6x + 5y < 1000, 0 < 1000
which is true.

.. 6x + 5y < 1000 lies below the line 6x + Sy= 1000.
There is no point in common between feasible
region and 6x + 5y < 1000. Hence, minimum cost
of Z is ¥ 1000 when quantites of fertiliser F,
and F, are 100 kg and 80 kg respectively.
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Ex 12.2 Class 12 Maths Question 11.

The corner points of the feasible region determined by the following system of linear
inequalities:

2x+y<10,x+3y<15, x,y=0 are (0,0),(5,0), (3,4) and (0,5).

Let Z=px+qy, where p, q > 0. Condition on p and q so that the maximum of Z occurs at
both (3,4) and (0,5) is

(a) p=q

(b) p=2q

(c) p=3q

(d) g=3p

Solution:

Maximum value of Z = px + qy occurs at (3,4) and (0,5),
At (3,4),Z=px+qy=3p +4q
At(0,5),Z2=0+q.5=5q

Both are the maximum values
=>3p+4q=5qorq=3p

Option (d) is correct.
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Chapterwise NCERT Solutions for
Class 12 Maths :

e Chapter 1 — Relations and Functions

e Chapter 2 — Inverse Trigonometric Functions.

e Chapter 3 — Matrices

e Chapter 4 — Determinants.

e Chapter 5 — Continuity and Differentiability.0.0

e Chapter 6 — Application of Derivatives.

e Chapter 7 — Integrals.

e Chapter 8 — Application of Integrals.

e Chapter 9: Differential Equations

e Chapter 10: Vector Algebra

e Chapter 11: Three Dimensional Geometry

e Chapter 12: Linear Programming

e Chapter 13: Probability
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About NCERT

The National Council of Educational Research and Training is an autonomous
organization of the Government of India which was established in 1961 as a
literary, scientific, and charitable Society under the Societies Registration Act.
The major objectives of NCERT and its constituent units are to: undertake,
promote and coordinate research in areas related to school education; prepare
and publish model textbooks, supplementary material, newsletters, journals and
develop educational kits, multimedia digital materials, etc.Organise pre-service
and in-service training of teachers; develop and disseminate innovative
educational techniques and practices;collaborate and network with state
educational departments, universities, NGOs and other educational institutions;
act as a clearing house for ideas and information in matters related to school
education; and act as a nodal agency for achieving the goals of Universalisation of
Elementary Education.In addition to research, development, training, extension,
publication and dissemination activities, NCERT is an implementation agency for
bilateral cultural exchange programmes with other countries in the field of school
education.Its headquarters are located at Sri Aurobindo Marg in New Delhi. Visit
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