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Linear Programming

Assignment 1.0

1. A producer has 30 and 17 units of labour and capital respectively which he can use
to produce two types of goods X and Y. To produce one units of X, 2 units of
labour and 3 units of capital are required. Similarly, 3 units of labour and 1 unit of
capital is required to produce one unit of Y. If X and Y are priced at Rs.100 and
Rs.120 per unit respectively, how should the producer use resources to maximize
the total revenue? Solve the problem, graphically.

2. A firm manufactures two types of products A and B and sells them at a profit of
Rs. 5 per unit of type A and Rs.b3k perEumt of f type B. Each product is processed on
two machines ML and’"Mz fpne unit of type A fequrres one minutes of processing
time on M; a nutes—ef”processmg*trme on M2, 1whereas one unit of type B
requires one rmnuteof processing t1rr1e on M, and oﬁe.mmute on M,; Machines M,
and M?are respectlvely avallable for atmost SF-‘heurs and Bhours in a day. Find out
hoW mar}y” units of ‘each type of prodl.hct shou_d the frrm pro uee al day in order to

,xmammlze the proflt Solve the pro len@ graphlqally . M
3.4 [ A small frrrrrmanufacturés 1tems ‘A and B. Th# totalilumber C)f 1terris A,and B that
Fonn 1t ,can manufacture ina day 1s atthe—mest24 Item A takes oﬁe ‘hour td make while
\ qtem B takes only half an hour. The maximum- tlme avallable pervday is ,16hours If
£ o ‘the proﬁt om one un1t te item A be RSL BOO -and one unit of rtem B be Rs. 1160 ‘\‘how
!\l ‘ ' many of each’ type oi? 1tem be produqed ta maxrmrz‘,e the proﬁt‘? So]rye the*i problem

1' graphicau 2 ‘l’ Pt ‘“ g ]
[k A manufa&turer priﬂuces two"types of ste‘erﬁnks l;ie has tw mach& es
Tl Tlre lTrlrst type 1<t)f trunk requrres 3 hours on | machine and’3 hours on-
l|\ The 1second type requrres A hohrs; won maehme A’ and 2 hours ern [mact ine . 'B.
. l1 ' Machme A and_B can work atmost fd)r 18 Thours and 15 houré per da;yJ resp ctru}(ely
P ] lHe earns a proflt‘ of Rs. 30 and Rs. 25 per trunk of the first type and sedbnd ﬂype
L 1irespectijvely Haw-many_trunks_of eacbtypemust—he make eacﬁ day’ tcr] make
é A Qompany manufactures two types of toys A and B. TypehA quu’”esHS ‘minutes
B requrreslS minutes
each for cuttmg and 8 minutes each for assembling. There ‘are 3, h"‘urs* available for
cuttmg and" 4 ‘hours available foe assembhng in a day. The pr0f1t 1s]Rs 50 each on
type A andt RsaﬁO each on‘rty‘pe*B Hé&r many days oﬁ -each type should the
company manufaqture inada day to maximize theprbﬁt‘? A
6. A dealer wishes to- purchase a number of fans and Sewrng machines. He has only
Rs. 57,600 to invest and has space for atmost 20 items. A fan costs him Rs. 3,600

and a sewing machine Rs. 2,400. Profit on selling a fan and a sewing machine are
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Rs. 220 and Rs. 180 respectively. Assuming that he can sell all the items that he
can buy, how should he invest his money in order to maximize his profit?
Formulate this problem mathematically and solve it graphically.
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Linear Programming

7. A farmer has a supply of chemical fertilizer of type I which contains 10% nitrogen
and 6% phosphoric acid and type II fertilizer which contains 5 % nitrogen and 10
% phosphoric acid. After testing the soil conditions of a field, it is found that at
least 14 kg of nitrogen and 14 kg of phosphoric acid is required for a good crop.
The fertilizer type I costs Rs. 2.00 per kg and the type II costs Rs. 3.00 per kg. How
many kilograms of each fertilizer should be used to meet the requirement and the
cost be minimum?

8. Kellogg is a new cereal formed of a mixture of bran and rice that contains at least
88 grams of protein and atleast 36 milligrams of iron. Knowing that bran contains
80 grams of protein and 40 milligrams of iron per kilogram, and that rice contains
100 grams of proteins and 3Q;m4,111grams of iron per kilogram, find the minimum
cost of producnlg_th11s new [cereal if bran‘costs R&é per kilogram and rice costs

——— 1

Rs. 4 per kllog‘ram W;;;.‘;** —— P
9. A company man;lfactures two articles A and B. There‘are two departments through
whlolfﬂ‘iesefartwles a,re processed () assemb}yrand (i1) f1n1sh1ng “departments. The
magumum capacﬂ:ya of the f1rst department is 60 hours a week and _of the other
i department is 48‘hours a 1week The prdductlom of each amele A r‘equlres 4 hours in
l\ asseinbly aﬂd 3 hours 1n'f1n1sh1ng and that olf each unit OEB requ1res—2w.hours in
Fann asSembly and 4 h‘ours in f1n1shmg‘l‘f‘ﬂreprof1t is Rs. 6 for each 1 units of A é.nd Rs.
\, fS for eat‘h unit of B flnd ‘the number of units of A and B to be tproduced pe;: week
,,f"—: | ,' in order to héve max1mum profit. . \ ‘\ J / 3 { Y 1 t 1‘]

l 1(1 A féictOry owner wants to purchasé two types of machmes A and B for h1s ifactory

‘ ’ The machine A re ‘dues, an area of 1000.m> and 12 skilled men forfqtﬁm‘ )g it 2}nd
its daily ou.thput is b un1ts \?/hereas the maéhlne B requires 1200 m and Tthled
men,g,and its dtuly output is. 40 units. If an _area of 7600 “2 and 72 sh led men be
[ l‘ '; available to operate the machme, ,‘how many maohmes of each type sl#mld be
E‘*»»j “. broaght to maximize the dallyuoutp[ut? P J 'm; ,“ N

["' 11i 'A housew1fe w1shes to fmx up two klnds _of foods X and Y in, such a‘ ,fway ]that
L <mlxture ‘contalﬁSﬂthﬁst—}OJ.mIts—ef—\qtanﬁhﬂAﬁlhmts—of V1tam1 B and 8 units of

f' V‘u,tamm €' The vitamin contents of 1 kg of food X and 1 kg food are as g ven in

the‘ followmg table
[ Food Vitamin A
!‘ Y“m““;é;‘; . £

By T al
S ™ = ‘

If one kg of food X costs ] Rs. .6 and one kg ofiood Y cosls Rs 10 find the least
cost of the mixture- which will prodlfe'he desired d1et i

12. A manufacturer makes two types of cups, A’ and B. Three machines are required to
manufacture the cups and the time in minutes required by each is as given below:
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Type of Cup Machines
I 11 111
A 12 18 6
B 6 0 9
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Linear Programming

Each machine is available for a maximum period of 6 hours per day. If the profit
on each cup A is 75 paisa, and on B it is 50 paisa, show that 15 cups of type B
should be manufactured per day to get the maximum profit.
13. A company sells two different products A and B. The two products are produced in
a common production process which has a total capacity of 500 man hours. It takes
5 hours to produce a unit of A and 3 hours to produce a unit of B. The demand in
the market shows that the maximum number of units of A that can be sold is 70
and that for B is 125. Profit on each unit of A is Rs. 20 and that on B is Rs. 15.
How many units of A and B should be produced to maximize the profit? Solve it
graphically.
14. A company manufactures, two-types &Ptoys A and B. Toy A requires 4 minutes for
cutting and 8 mmute? for aséembhﬁg and ‘Toy B requa,res 8 minutes for cutting and
8 minutes for Pssembhng%ere “are 3 hours and : 20 mmutes available in a day for
cutting aﬁd 4 ‘hours for assembling. The profit on a‘pi,ece of‘ltoy A in Rs. 50 and
that ~on toy. Ens Rs. 60-, How man}?' toils of eaeﬁrtype should. be made daily to have
magumum proflt‘?S[, #We the problep graph1ca11§/ Fie N 4;_
15/A s shopkeepe deals in two 1tem§’the1ﬁnos’ ﬂasks and ‘air ii,lght co‘ntamers A flask
l\ costé him. Rs. 120 and arﬂ air t1ght container QOStS hlm Rs 60. ‘He has atthe most
[ RS 12, ‘OQ(} to 1nvest and has space to store.a max1mum of 150 1tems The pﬁoflt on
\, JSelhngaﬂask in Rs 2()¢ and an a1r t1ght contarner is Rs A= Asstimmg that—he will
,,f"—: !,' be abTe to 'éell all thrhgs he ’bu’y$, how many Qf each 1tem should he bﬁw to
l |l | maién:mze his proflt Solve. the prohlerh graph1ca11y ‘uj[’ Tacitg |4
P ]H% An “oil company equu'es I&DOO 20,000, . and 15,000 els eijfugh) grafle
ft ‘[ medium Qhade and QOW grade 011 respectlvely The ef1nary prod‘u 0, 300
‘l; | andtZOO barrellh pei;tday of h h1gh med1um arﬁHow gradejoll respectrley‘ heteas
[’ lw thelefmery Hproduces 200; 400\ahd 100 barrels yer day respectlvely If A costs
%o 4} Rs. 460 per &a;Land B costs Rs. 300’ pér\ day ‘to operate hew many dajys’ shgﬁﬁld‘each
["; '* 'be run to m1n1m1ze the cost of requ1rement‘7 e ,]
L _17 tA f1rm makes items A and B 3 and the total number—ohtems it can rriake m a day is
f 24 It takes one hour to make an item of A and only half an hour tc; mahe an item of
\, B The maxu*num time avallable per day is 16 hours. The preflLon an item of A is

£
= .v' i “

i
|

i,
‘:‘

produee&to maximize the profit? Solve the problem graphlcally?

18. A d1et for a- ~sick person must contam atleast 4000 units Qf V1tamins 50 units of
minerals anti 14@&mlor1es ﬁwo fot)ds X and Y are avaﬂabﬂe at a cost of Rs. 4 and
Rs. 3 per unit respectlve‘tyvgne unit of the food X contams 200 units of vitamins, 1
unit of minerals and 40 éalones; whereas one unit of food Y contains 100 units of
vitamins, 2 units of minerals and 40 calories. Find what combination of X and Y
should be used to have least cost, satisfying the requirements.

19. Solve the following linear programming problem graphically :
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Minimize z=x-5y+20 subject to the constraints
x—y>0, —x+2y>2, x>3,y<4, x,y>0
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20. Two tailors A and B earn Rs. 15 and Rs. 20 per respectively. A can stitch 6 shirts
and 4 pants per day while B can stitch 10 shirts and 4 pants per day. How many
days shall each work, if it is desired to produce at least 60 shirts and 32 pants at a
minimum labour cost? Solve the problem graphically?

21. Anil wants to invest at most Rs. 12,000 in Bonds A and B. According to the rules,
he has to invest at least Rs. 2,000 in bond A and at least Rs. 4,000 in bond B. If the
rate of interest on bond A is 8 % per annum and on bond B is 10 % per annum,
how should he invest his money for maximum interest? Solve the problem
graphically.

22. A man has Rs. 1,500 for purchase of rice and wheat. A bag of rice and a bag of
wheat cost Rs. 180 and Rs. 1294espeetwely He has a storage capacity of 10 bags
only. He earns a_proTit of Rlé 11 aﬁd Rs. b respep}wely per bag of rice and wheat.
Formulate it lhs a }neazr—'programnung p’rebiem and ,sqlve it graphically for
maximum proflt - n .,

23. Solyethe foj,}ﬁwmg linear Programmlﬁg proble?fp graph1c§ﬂy
Maxum;.e’/ z = 602c+‘15 y su 1]ect tﬁ'th?l constra:mtg '.ﬁx+'y< 50, 39g+ ;LéQO x,y=>0

ollowing hneahﬁ prdgrafhrmﬂé prbblem graphrrc Ily: )

z= 3x + Sy suH]ect to the constramté x+ y= 2, x+ 3;7 = 3 ,x,7> 0

)

5 A’ man;ufacture prqduces two- t"ypes s of steei-trunks He has two machm‘es Atand B.

'The fIrst typeﬂi the trunk requ1res 3 hQurs on machrne A and 3! hﬁurs dn maehme
i ' B. "Ehe secend type of trunk requlrés 3 hours on machme A 2 hours on mé»chnie B.
|‘ [‘ Mapiﬁnes A anﬂ B are run- darly ﬁd{J i&hcur&and 15 hours respectiﬁveiy Tperals a
ﬁ”" | | profit of Rs. 36 on he first type of the trunk and Rs 25 on‘thrt secomf type of the
| “ trunk. Hov ny unks of each type be _:p_roduced‘ and ‘§eld to mahe 1mum

l\)‘i

l
LS

’;r{; I prdifﬂi? ‘![ l‘\h& . "F ) ( 1;' g ” H Ao {1 I ' j]
' \ Sorve the ﬁpllowmg hnear programnllrhg prohiem gfaphwallyn ‘;"" ' “
- 1‘ | Mrmrmze s z= xxg y+190 LU sub]ect to < the <Hllf ¢ thtrtunts

| pc+y<8 x<5, y<5 Xty 24, x>0, y20

27 Sblve the followmg linear programrmngp’roblem graph1ca11y
z=8x-Ty subject to
?x—ﬁ‘*\}j{aS 66, X <45, x<20, y<40,x,y>0 /
28. A manufacturer makes two products, A and B. products A sells. at‘ﬁR‘s 200 per unit
and talkes 30. mmutes to make. Product B sells Rs. 300 per umt and ltakes 1 hour to
make. There is a~permanent olrder of 14 uthts of produot'K‘fmd 16 units product B.
A working week eons1sts.of 40 hours of f production gnd the weekly turnover must
not be less than Rs.. 110,000. If the prof1t in each of product A is Rs. 20 and on
product B is Rs. 30, then how manyLOf each should be produced so that the profit is
maximum? Also, find the maximum profit. Solve the problem graphically.

tk; ngrmme;
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29. A factory owner purchases two types of machines, A and B for his factory. The
requirements and limitations for the machines are as follows:
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Area occupied by Labour force for Daily output
the machine each machine (in units)
Machine A 1000 sq.m 12 men 60
Machine B 1200 sq.m 8 men 40

He has an area of 9000 sq. m available and 72 skilled men who can operate the
machines. Form a L.P.P. to determine how many machines of each type should he
buy to maximize the daily output.
30. A furniture dealer deals only in two item; tables and chairs. He has Rs. 10,000 to
invest and a space to store at most 60 pieces. A table costs him Rs. 500 and a chair
Rs. 200. He can sell a table at a profrt of Rs.50 and a chair at a profit of Rs. 15.
Assume that he can "sei'k all 1témns that “he buys Using linear programming
formulates the. prohlﬂm for ‘ — it and scﬂve it graphrcally
31. A shopk,ee‘perJ sellsoﬁTy tables and chalrs He has’ onl_y Rs.. 16,000 to invest and has
space for at most 20 1tems A table costs h1m Rs 400 aﬁtia it Rs. 250. He can
sel} a tabl,e ata proﬁt *of 25 and a chair for a pT:oflt fRs 40. ‘S:npposrng that he can
,sel-I whatever he -*b'uys formwlate the I#roblenras e, Pwand solve 1t graghrcally for
| max,rrnum proﬁt o, 'm \
3%— If a young ‘man rlﬂes his motorcycle_at 25km/hour he had to spend Rs 2 pet; km on
‘[. petrol ‘Ifithe r1des *at a faster speed of 40° km/hr the petrol cost mcreases at Rs. 5
- - r’per km'He has Rs. 100 to spend qn petrol and wishes to f1nd what rs the rnaxn;num
|' l’ dlstarree he “can travel w1thrn ®ne ;hour Express thrsr as LPP and ‘1 'solve it
II graphically. j "f' o W ‘["F LS
[f"r 3{% A dEaler \kpshes tof)urchasea—number of faner*ahd raflos He ijas only R 76d to
1nvest and‘h-as‘ asp t:e for atmost 20 1tems~Aian costs hlm”Rs 360 an(i a radio Rs.
| I 24& His expe&tatron is that he cﬁn seel a fan at a proflt of Rs. 22 and ra radio a}t a
1 ; profrt of Rs' 18. Assummg that he,can sell all the items ‘he purchases" how should
7 \\he 1n‘vest i 7 mohey for- maxrmum profit? Translate the prohlem as*ﬂ’P é}hd sq)lve
\, 1lt grapmcally | AT _v——" | Wy ,r il
3”4 A farmer has a supply of chemical fertilizer of t type A which contarns IO% nitrogen
n; and 5% ‘phosphorlc acid, and type B which contains 6% nitrogen and 10%
,hosphonc aé](i After testing the soil conditions of the f;eld it was folllnd that at
least 14 kg of nItPOgen and 14 kg of phosphoric acid is requlredafor producrng a
good {:rop The fertilizer of type A costs Rs. 5 per kg and the > type B| costs Rs. 3 per
kg. How rnany kg of each ‘rype of the‘ fertilizer shotﬂd be used to meet the
requirement"at the rrnmmum poss1ble cost? Usmg’l}PP S(JIVC the above problem
graphically. N2 e F.
35. An aeroplane can carry a maxrmum of 200 passengers A profit of Rs. 400 is made
on each first class ticket and a profit of Rs. 300 is made on each second class ticket.
The airline reserves at least 20 seats for first class. However, at least four times as
many passengers prefer to travel by second class than by first class. Determine how
many tickets of each type must be sold to maximize profit for the airline. Form an

|
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LPP and solve it graphically.
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36. A factory owner purchases two types of machines, A and B for his factory. The
requirements and the limitations for the machines are as follows :

Machine Area occupied Labour force Daily output
(in units)
A 1000m” 12 men 60
B 1200m> 8 men 40

He has maximum area 9000m> available, and 72 skilled labours who can operate
both the machines. How many machines of each type should he buy to maximize
the daily output?

y | i = S, (i \
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