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Instructions : (1) Figures to the right indicate marks.
(2) Simple calculator 1s allowed.
(3) Graph paper will be given on request.

-

. (a) Explain the graphical method of solving linear programming problem. 4
OR
What 1s linear programming ? Also give its uses.
(b) Give the mathematical form of the following L.P. problem 4

A building contractor has 60 plots in which he can build a house per plot.
He wishes to build houses of two types | and Il. He wishes that houses of I type
should be at least three times.than those of I type. If he desires the profit of

< 1,20,000 per house oftype-1 and % 90,000 per house of type-II to get maximum
profit how many houses of'each type should be built ?

OR
Write the assumptions of linear programming.
(©) Maximize the objective function z = 25x + 40y under the followin g constraints : 6
Tx + 12y < 168
2x+y <28
x20,y=20

OR
Minimize the objective function z = 3x, + 2x, under the following constraints :

9x, +4x, 2 180
8x, +7x, 2280

X 20,x,20
2. (a) Explain matrix minima method for solving transportation problem. 4
OR
Explain general transportation table and give its mathematical form.
MK-102
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(b) Obtain a basic feasible solution of the following transportation problem by
North-West corner rule.

Sale-Centre

S, = S, S; S; Supply
G, 19 |1 8 16 23
Godown G, | 14 | 20 | 13 | 10 35
G, 9 10 | 19 | 7 17
Demand 18 29 16 12 75
' OR |

‘Obtain a basic feasible solution of the following transportation preblem by least
cost method.

Destinations
D, D, D; D, Supply
O,| 2l 16 | 13 | 11 17
Origins O, 9O | 23| 14 | 27 22
o, 19 17 | 21 | 18 13
- Demand 12 17 18 8 5%
(c) Solve the following transportation preblem by using Vogel’s method : 6
To
I II 11l Supply
A| 15 1L| 19 14 -
From B | 8 17 |10 25
C| 6 14 TR, | 11
Demand 12 20 I8
OR

Solve the following transportation problem by North-West corner method.

Warehouse
oV W, W; W, Supply

P |- 15 9 16 17
Plant' P, | 10 11 17 12 26
Py 13 8 | 15 9 24
P, 14 | 10 | 19 | 11 | 18
Demand 11 34 20 15 o
i . 80
3. = (a) Explain the following term with respect to replacement problem. 4
(i) Cumulative operating cost -
(i)  Average total cost
- g OR
Explain Hungarian method for solving assignment problem.
MK-102 | |
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(b)

The purchase price of a machine is <

year is T 300 which increases by X 750 per
should the machine be replaced ?

A factory owner finds from his _
of a machine whose purchase price is ¥ 75,000 are as give

OR

12.000. Its maintenance cost for the first

year after that. After how many years

past records that maintenance cost and resale price
n below :

Year

l

P

3

4

3

6

Maintenance Cost (in %)

9,000

12,000

16,000

23,000

30,000

39,000

Resale price (in <)

35,000

25,000

15,000

8,000

5,000

3,000

Determine at which year it is advisable to replace the machine.

(¢) Four persons are available to do four different jobs, from past records, thﬁ_: time
(in hours) that each person takes to do each job is known and is given in the
following table : | 6

Job .
| I I 1Iv
P 18 15 11 16
Person Q 17 13 18 10
R 12 20 22 17
S |15 23 19 18 |
Find the assignments of persons to jobs that will minimize the total time.
| OR
Solve the following assignment problem so as to maximize the profit.
(In thousand ) '
District
1 2 3 4
A |25, 25, 40 30
Salesman B/ | 40 ©60 100 60
CURayw 35 75 40
D g - 2> 50 40
4. (a) State the rules of constructing a net-work. 6
OR |
(1) ~ Explain the difference between PERT and CPM. 4
(i) Explain : Expected time ' , 2
(b) Preparf: a PERT diagram for the following project. Determine EFT, LFT and
Float time for each activity : | 8
Activity -2 13|24 |25|36|46| 47| 57| 6-8]| 7-8
[ Time (in hours) | 3 8 6 5 9 5 7 - 8 9
OR
MK-102
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Draw PERT chart for the following project and determine critical path.

Activity a|lblc|d|e|f]| g h
Preceding Activity - |a|l—-|cl|la|b]|de]|fg
Optimistic time (t ) 3|11 [4]|5]2 4 [ 4
Most likely time (t ) | 4 | 2 6|71 4 8
Pessimistic time (tp) D> |91 518916 6 12

5. (a) Answer the following : (any three)

(I) How to convert unbalanced transportation problem into . balanced
transportation problem ?

(2) Give two limitations of graphical method of solving lihear programming
problem. _
(3) . What is the objective of assignment problem ?
(4) Explain the following with reference of PERT,
| Dummy activity, Float time
(b) Fill in the blanks by selecting correct option from the given options :
(1)  Float time for any activity on critical path is

(a) Positive (b) Negative <~ (¢) 0 (zero) (d) Indefinite
(2) Hungarian method is used to solve problem.

‘(a) transportation (b) assignment

(c) linear programming i (d) replacement:

(3) The maximum time for any éctivity of a project is called time.
(a) optimistic (b) most likely (¢) pessimistic . (d) expected
(4) The cost matrix-is.not taken into consideration while allocating the units by

method. |
(a) North-West cormner (b) Matrix-Minima
(c) Nogel’s (d) Hungarian’s
(5) The best year for replacement is the one, where is minimum.
(a). total cost (b) maintenance cost
(¢) cumulative maintenance cost (d) average total cost
(6) If the number of decision variables is , the graphical method can
be used for linear programming problem. |
(a) " 2 (b) Morethan2 (¢) 3 (d) Less than 3
(7). The inequalities for decision variables in a lmear programming problem are
called . s b
(a) objective function (b) basic solution
(c) optimum solution (d) constraints
(8) For an activity EST = 17, Time for an actmty = 8, Float time is 6 then
LFT = :
(@) 19 (b) 27 (c) 31 (d) 15

MK-102 | g
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(2) Simple calculator is allowed.
(3) Graph paper will be given on request.

Explain the graphical method of solving linear programming problem. 4
- OR

What is linear programming ? Also give its uses.

Give the mathematical form of the folluwiﬁg L.P. problem :

4

A building contractor has 60 plots in which he can build a house per plot.
He wishes to build housés of two types I and II. He wishes that houses of II type
should be at least three times than those of I type. If he desires the profit of
Z 1,20,000 per house of type I and ¥ 90,000 per house of type-II to get maximum
profit how many houses of each type should be built ?

OR

Write the assumptions of linear programming,
Maximize the objective function z = 25x + 40y under the following constraints: 6

Ix+ 12y = 168 _ |

2x+ y.< 28

x=20,y=20

OR

Minimize the objective function z = 3x, + 2, under the following constraints :
Ox, + 4x, 2 180

8.1'] +7x, 2 280

x,20,x,20

Explain matrix minima method for solving transportation problem.

OR =
Explai '
plain general transportation table and give its mathematical form.

13 P.T.O.



(b) Obtain a basic feasible solution of the following transportation problem by

(¢)

(a)

North-West corner rule.
Sale-Centre

G l
Godown G,
G]

Demand

Obtain a basic feasible solution of the following transportation problem by least

cost method.

Solve the following transportation problem by using Vogel’s method.

S, S, S; .S, Supply

19 | | 8 16 23

4 [ 20 ] 13| 10 35

0 10 | 19 7 )7

18 29 16 12 75
OR

Solve the follewing transportation problem by using Vogel’s method.

Destinations
D, D, D; D,
0[ 21 16 13 [
Origins O, 9 23 | 14 | 27
03 19 17 | 21 18
Demand 12 17 [8 8
To
! I1 IIl  Supply
A I l 19 |4
From B 8 A’ 25
C 6 4 | 13 11
Demand 12 20 18
OR
Warehouse
_Wl W, wa W4
Pl 17 15 0 16
Plant F'2 10 11 7 12
l"3 13 8 5 0
P, 14 10 0 11
Demand 11 34 20 15

Explain the following term with respect to replacement problem
Cumulative operating cost
Average total cost

(i)
(11)

Supply

17
23
13
55

Supply

17
20
24
13

OR

Explain Hungarian method for solving assignment problem

MK-102 14



(b) The purchase price of a machine is ¥ 12,000. Its maintenance cost for the first

year is ¥ 300 which increases by T 750 per year after that, After how many years
should the machine be replaced ? , 4

OR

A factory owner finds from his past records that maintenance cost and resale price
of a machine whose purchase price is < 75,000 are as given below :

Year l 2 3 4 5 6
Maintenance Cost (in ) | 9,000 | 12,000 | 16,000 23,000 | 30,000 3‘2_,000
Resale price (in X) 35,000 | 25,000 | 15,000 8.000 | 5,000 3,000

" Determine at which year it is advisable to replace the machine.

Four persons are available to do four different jobs from pastirecords, the time

(in hours) that each person takes to do each job is known and is given in the )
following table :

Job
| || S | . A%
18 15 11 6
Person Q 17 13 18 0
R | 127 20 22 17
S 15 23 19 8
Find the assignments of persons to jobs that will minimize the total time.
' OR

Solve the following assignment problem so as to maximize the prpﬁt.
(In thousand <) :

|

P

District
T 2 3 4

(b)

MK-102

- (11)

A
Salesman B
C
D

25
40
20
15

25

40
100
(6]

60
35
25

30
60
40
40

OR

(1)

50

Float time for each activity.

"State the rules of constructing a net-work.

Explain the difference between PERT and CPM.
Explain : Expected time |

Prepare a PERT diagram for the following

project. Determine EFT, LFT and

Activity

|-2

-3 | 2-4

2-5

3-0

4-6

4-7

5-7

0-8

Time (in hours)

3 '

8 6

S

S

d

OR

15



Draw PERT chart for the following project and determine critical path.
Activity a|lb|lc|d|e|f]| g h
Preceding Activity —|la|-|c|lal|b]|de|fg
Optimistic time (t)) 311 (114]|5]2 4 4

Most likely time (t ) (4 |2 |3 |6 (7 | 4 5 8
Pessimistic time (t ) 1915|1896 6 12

(a) Answer the following : (any three)

(1) In least cost method, whenever two or more cells have equal lowest cost
which procedure should be adopted ?

(2) Give two limitations of graphical method of solving linear programming
problem. '

(3) What is the objective of assignment problem ?
(4) Explain the following with reference of PERT :
Dummy activity, Float time

(b) Fill in the blanks by selecting correct option from the given options :
(1) Float time for any activity on critical path is

(a) Positive (b) Negative (c). O (zero) (d) Indefinite
~ (2) Hungarian method is used to solve problem.

(a) transportation (b) assignment

(¢) linear programiming " (d) replacement

(3) The maximum time for any activity of a project is called time.

* (a) optimistic .(b) most likely (c) pessimistic (d) expected
(4) The cost matrix i1s not taken into consideration while allocating the units by

| method.
(a) Neorth-West corner (b) Matrix-Minima
(c) Nogel’s , (d) Hungarian’s
(5) The best year for replacement is the one, where IS minimum.
(a) total cost ~ (b) maintenance cost
(c) . eumulative maintenance cost (d) average total cost -

(6) If the number of decision variables is

_ , the graphical method can
be used for linear programming problem.

(a) 2 (b) Morethan2 (c) 3 (d) Less than 3
(7)  The inequalities for decision variables in a linear programming problem are
- called

(a) objective function (b) basic solution

(¢) optimum solution ' (d) constraints
(8) For an activity EST = 17, Time for an activity = 8, Float time is 6 then

LFT = . - - ~

(a) 19 (b) 27 (c) 31 (d) 15
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