U v e

and radios. He has only Rs- 2,777 2
is that he can sell a fan

pectation

1. A dealer wishes to purchase a number of fans
s him Rs. 360 and a radio Rs. 240. His €X

for at most 20 items. A fan costs him 18s. J07 || the items he buys, how
s € c
at a profit of Rs. 22 and a radio at a profit of Rs. 18. Assuming that he can sell a

¢? Translate the problem as PP and solve it graphically,

should he invest his money for maximum profi (CBSE 2007,09, 6M]

Sol. Let number of fans =X
and number of radios =y

Maximum profit z = 22x + 18y

Subject to constraints
x+y<20
(2]

360 x + 240 y < 5,760

on the graph and find the corner points of feasible region.

Now plot the straight lines
4
0¥ (0.24)

P(8,12)
2]

16.0
,(/ (20.0) .\
Ply upars i ﬂ%@x

. Corner points of feasible region are
- S

v s

A(16,0), P(8,12) and C(0,20)

Corner points z=22x + 18y

A(16,0) 2 =352 +0=352
P@s.12) 2= 176+ 216 = 392
C(0,20) z =0 + 360 = 360

. Max profit z =Rs. 392 at x =8, y = 12. 2] |
A diet for a sick person must contain at least 4000 units of vitamins, 50 uni i

units of calories. Two foods A and B me at a cost of Rs. 5 and IL::t: ;ix:;r:el: a::(:iwl/::;o
One unit of the fomw vitamins, 1 unit of minérals and 40 units prrcalories:
while one unit of the food B contains 100 units of vitamins, 2 units of minerats and 40 units of
calories. Find what combination of the foods A and B should be used to have least cost, but it must

satisfy the requirements of the sick person. Form the equation as LPP and solve it graphically

, [CBSE 2008, 6M]
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Linear Programming

Sol. [ 21 food A =X unit and food B = y unit

sha

th< Tollowing table from the given data :

f
%)

erals | Calories | cost |
AlLA :..U 1 40 5
B(y) 100 2 40 n
Reguired L.P.P.is
Minimum Cost Z = 5x + 4y

subject to constraints
200x + 100y > 4000
x+2y>350

40x + 40y > 1400

X, y=>0 [2]
Now draw the graph
Q\ (2]
Corner points of feasible region are L &g
A(0, 40), B(5, 30), C(20, 15), D(50, 0) 310 1520\ 25 3035\ 45 gh(‘z)
Now evaluate Z at the corner points M =
corner point z=5x+4y

"A(0,40) | Z=0+160=160
B(5,30) |Z=25+120=145
C(20,15) | Z=100+60=160
D(50,0) | z=250+0=250

Least cost= 145 atx =5,y =30 (2]
One kind of cake requires 300 g of flour and 15 g of fat, another kind of cake requires 150 g of flour
and 30 g of fat. Find the maximum number of cakes which can be made from 7.5 kg of flour and 600
g of fat, assuming that there is no shortage of the other ingredients used in making the cakes. Make it
as an L.P.P. and solve it graphically. [CBSE 2010, 6M]
Let the number of cakes of one kind be x '
the number of cakes of 2™ kind be y
then max Z = x +y (objective function) \ _
st. 300 x 107x + 150 x 107y < 7.5 (0,50)

15 x 107%x + 30 x 10y < 600 x 107
= 2x+y<50 () (0.20)]

X +2y <40 skl

(2]

Corner point | Z=X+Y (0,0)
A(25,0) 25
B(20,10) 30
C(0,20) 20 =

(250) (400)

Z is maximum at (20,10) ;
Hence Z max. = 30 [2]

i
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Mathematics ALLE
4.

A merchant plans to sell two types of personal computers — a desktop model and a portable  mode|
that will cost Rs. 25,000 and Rs. 40.000 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 whic
the merchant should stock to get maximum profit if he does not want to invest more than Rs. 70 lakhg
and his profit on the desktop model is Rs. 4,500 and on the portable model is Rs. 5-()€X)- Make an
L.P.P. and solve it graphically. [CBSE 2011, 6M)
Sol.  Let merchant stock of desktop model x unit & portable model y units.

Total profit to maximize z = 4500x + 5000y

subject to constraints

X+y<250

25,000 x + 40,000 y < 7,000,000 300

= Sx+ 8y < 14..00 (0,250)B

x20,y20 (0,17?)“(]‘ 2]
Now, draw lines

X 4y =250 100 £(200,50)

5x + 8y = 1400 D(280,0)

OAEC is feasible region ol 10 200 f 300 (2]
The value of z = 4500x + 5000y A

at Az=4500 x 250 + 5000 x 0= 1,125,000

atE z = 4500 x 200 + 5000 x 50 = 1,150,000

at C z=4500 x 0 + 5000 x 175 = 875.000

aa0z=0 ;

Clearly maximum profit s 1,150,000 at E(200,50) (2]

hen 200 desktop & 50 portable model is in stock

A dietician wishes to mix two types of foods in such a way that the vitamin contents of the mixture
contains at least 8 units of vitamin A and 10 units of vitamin C. Food I contains 2 units/kg of vitamin
A and 1 unit/kg of vitamin C while Food II contains 1 unit/kg of vitamin A and 2 units/kg of vitamin
C.Itcosts T 5 perkg to purchase Food I and Z 7 perkg to purchase Food II. Determine the minumum
cost of such a mixture. Formulate the above as a LPP and solve it graphically.[CBSE 2012, 6M]
Sol. Let the mixture contain x kg of food " and y kg of Food 'II'. Clearly, x > 0, y =2 0, We make the

following table for the given data :

" Food n_
esources uirement
10 | my |°°
Vitamin A (units/kg) 2 1 8
Vitamin C (units/kg) l 2 10
Cost (Rs/Kg) 5 7 5
Since the mixture must contain at least 8 units of vitamin A and 10 units of vitamin C, we have the
constraints :
2x+y=28
x+2y210
Total cost Z of purchasing x kg of food 'T' and y kg of Food 'II' is
Z=5x+7y A

\ —
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Linear Programming

. (¢ mathematical formulation of the problem is :
Minsmise Z =5 X + Ty

Subject to the constraints -
IX+y2>8
Sl « (2)
X =\
+ 2) )_ :\ (.“
X,y2
y2( « @ v

Let us graph the inequalities (

g 2) 10 (4). The feasible region determined by the system is shown in the
ere ag:

ain, observe that the feasible region is unbounded.
Lu us evaluate Z at the comer points A (0, 8), B(2, 4) and C (10, 0)

(21
Comer Point |Z=5x+7y
(0. 8) 56
2, 4) 38 «——Minimum [2]
(10,0) 50

Thus, the minimum value of Z is 38 attained at the point (2, 4). Hence, the optimal mixing strategy
for the dietician would be to mix 2 kg of Food T' and 4 kg of Food 'I', and with this strategy, the
minium cost of the mixture will be Rs 38.

A manufacturer considers that men and women workers are equally efficient and so he pays them
at the same rate. He has 30 and 17 units of workers (male‘and female) and capital respectively, which
he uses to produee two types of goods A and B. To produce one unit of A, 2 workers and 3 units
of capital are required while 3 wo unit of capital is required to produce one unit of B.

If A and B are priced at ¥ 100 and T 120 per unit respectively, how should he use his resources to
maximise the total revenue ? From the above as an LPP and solve graphically.

Do you agree with this view of the manufacturer that men and women workers are equally efficient

and so should be paid at the same rate ?

Type of goods

Quantity of goods

Workers

Capital

Prices (Rs.)

A
B

X
4

X

A Y

3y

3x
ly

100x
120y

Mathematical form of L.P.P. is

subjectto 2x + 3y <30

x+ys<17

|
|
)
|
|
|
| (max)z = 100x + 120y
|
[
|

x20;y20

[CBSE 2013, 6M]

‘)

(2]
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Mathematics

¥
01
16 1

14 1
12 +

(0,104C

6 9
44
2.
OO0 24 6 8 1012 14]16 13>
(17/3,0) (15,0)
corner point | z = 100x + 120y
0(0, 0) 0
A(17/3,0) 566.10
B(3, 8) 1260
L C(0, 10) 1200

(1%

%]

For maximise the total revenue
Produced type of goods A and B respectively 3, 8
Yes men & women are equally efficient.

[Any other individual response with suitable justification be accepted, even if there is no reference
to the text]. (1]

(1]

7. A manufacturing company makes two types of teaching aids A and B of Mathematics for class XII,
Each type of A requires 9 labour hours of fabricatin g and 1 labour hour for finishing. Each type
of B requires 12 labour hours for fabricating and 3 labour hours for finishing. For fabricating and
finishing, the maximum labour hours available per week are 180 and 30 respectively. The company
makes a profit of ¥ 80 on each piece of type A and ¥ 120 on each piece of type B. How many
pieces of type A and Type B should be manufactured per week to get a maximum profit ? Make
it as an LPP and solve graphically. What is the maximum profit per week? [CBSE 2014, 6M]

Let Fabricating | Finishing | Pr ofit
Type ,
Quantity (hrs) (hrs) (Rs.)
A X 9 1 80
ool p y 12 3 120
<180 <30
Mathematical form of L.P.P. is
Objective =80x + 120y
Subject to : 9x + 12y < 180
x+3y<30
x>0;y>0 4 (2]
128 .
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Mathematics

investing in two t
9. Aretired person wants to invest an amount of ¥ 50,000. His broker regomnicn(:ils in 0» f:[ }%e deddez;:e
of bonds 'A"and 'B' yielding 10% and 9% return respectively on the invested dljn . to- . leao
invest at least T 20,000 in bond 'A" and at least ¥ 10,000 in bond 'B'. He also Wd;:ically e st
glssr?;fll;: b(?nd 'A"as in bond 'B'. Solve this linear programming problem grap [CBSE 2016, 61\;;

Sol. Let x and y be the invested amount in bond A and B respectively

10x 9y
Z=—+—
100 100 a
(Max) z=.1x + .09y ]
Sub to X > 20,000 x +y < 50,000
y > 10,000
X>y
x>0,y>0 (2]
y A
£ x=20000
50,000
40,000 \
30,000 +
B
20,000 +
10,000 - > y=10000 2]
/ . ; \.\ > X
10,000 20,000 30,000 40,000 50,000
e x+y=50000
C.point z = Ix+.09y

A(20,000,10,000) | 2000 + 900 = 2900
B(20,000,20,000) | 2000+ 1800 = 3800
C(25,000,25,000) | 2500 +2250 = 4750
D(40,000,10,000) | 4000 +900 = 4900 |
Max. return is Rs. 4900, when Rs. 40000 are invested in bond A and Rs. 10000 in bond B. (1] }

SRRy __ NCERT IMPORTANT QUESTIONS |
" |Examples N 6,9, 10 o
Exercise # 12.1 ; 4 Py
Exercise # 12.2 38 g
Miscellaneous Examples ' 5, 8,10 j
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