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INSTRUCTIONSTO STUDENT

1. This Question paper consists of 7 pages with 20 questions only. Each question
carries one mark.

2. Attempt ALL questions and write al your answers A, B, C or D in the column

provided below.
Answer Column

Question 1 2 3 4 5

Answer C C A B A

Question 6 7 8 9 10
Answer D D A D C

Question 11 12 13 14 15
Answer A A A D B

Question 16 17 18 19 20
Answer D C A A D
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For questions 1 to 2, consider the following linear programming problem.

Minimize Z =4x+ 3y
subject to 2X+y 3 6
X+y 3 4
x-y£1
X,y 2 0.
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3.

Given afeasible region as below:

XA
unbounded
feasible region
1__
I o — — X1
2 91 2 ?N

For which of the following objective functions, the linear programming
problem with the above feasible region possesses an unique optimal solution?

[A] maximizez=-Xx; - 2% [B] minimizez=-x; + X

[C] maximizez=Xx; + 2X; [D] minimizez=x; + X,

A basic solution is necessarily

[A] optimal [B] theintersection of hyperplanes.
[C] nondegenerate [D] feasible

If asolution is degenerate, it means

[A] some of the basic variables are zero

[B] infeasible

[C] some of the basic variables become infinity
[D] non-basic variables only take zero values

Continue....
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For questions 6-9, consider the following linear programming problem in its standard
form:

Minimize Z- 51+ 20%=0

subject to: - 2X1 + 10xo + X3 =5
2%+ 5x; +Xx,=10
X1, X2, X3, X4® 0

with Xz and x4 are the slack variables.

Applying the Simplex method to the above linear programming problem, at the
optimal stage, the following table is obtained:

y4 X1 Xo X3 Xa Solution
1 a 0 -2 0 - 10
0 -4 b i 0 1
0 3 0 c 1 %
6. The entering variable for theinitial iteration is
[A] X [B] x1 [C] X3 [D] %
7. What are the values of a, b and c?
[A] a=-2,b=-2,c=3. [B] a=-1,b=1,c=-1
[C] a=-2,b=3,c=2 [D] a=-1,b=1,c=-3%.
8. The non-basic variables at the optimal stage are
[A] X1 and x3 only. [B] %1 and x, only.
[C] %2 and x4 only. [D] X2 and x3 only.
9. The optimal valuezis
[A] 15/2 [B] 5 [C] -12 [D] -10
Continue....
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For questions 10 to 13, consider the following linear programming problem.

Maximize z

subject to 3x1+ 2% £ 180 (resource 1)
X1 £ 50 (resource 2)
X £ 50 (resource 3)

X1, X2 3 0.

Thefinal optimal tableau is given as below:

Basic Z X1 Xo St S S3 Solution
z 1 0 0 6 2 0 1180
X2 0 0 1 05 -15 0 15
X1 0 1 0 0 1 0 50
S 0 0 0 -05 15 1 35
where s;, S, and 53 are dack variables for the first, second and third constraints
respectively.
10.  Theshadow pricefor resource 2 is
[A] 6 [B] 1 [C] 2 [D]0
11.  Thedecision maker decides to increase the availability of one of the resources.
Which one of these resources should be given a priority?
[A] resource 1 [B] resource 3
[C] resource 2 [D] either resource 1 or 2
12. If the availability of the resources are changed from [180 50 50]
to[200 50 60], the new optimal valueis
[A] 1300 [B] 200 [C] 1500 [D] 250
13. Using the original model, if the objective coefficients for x; and x, are changed

to 25 and 10 respectively, the new optimal valueis

[A] 1400 [B] 1500 [C] 650 [D] 1875

Continue....
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Questions 14 to 17 based on the following problem.

Consider a8 m® box which is to be filled with 3 types of items, namely item-1, item-2
and item-3. The volume for each itemis 1 n°.

Let

u be the space available in the box in m® unit,

fi(u) be the maximum benefit earned if u m° space is available for item-j, item-(j+1),
..., 1tem-3, and

di(u) be the units of item-j that must be carried in order to achieve f(u) if u m® spaceis
available for item-j, item-(j+1), ..., item-3.

The dynamic programming with backward recursion has been used to determine the
units of each item to be carried so as to achieve the maximum benefit without
exceeding the box capacity. The values of fj(u) and d;j(u) are obtained as below:

u
0 1 2 3 4 5 6 7 8
Stage f3(u) 0 1 2 4 6 8 11 14 16
3 d3(u) 0 1 2 3 4 5 6 7 8
Stage fa(u) 0 1 3 5 6 8 11 15 16

2 dx(u) 0 0,1 2 3 0,34 0 0 7 07,8
Stage fi(u) - - - - - - 16

1 di(u) 0,1,6

14. What is the maximum benefit earned?

[A] 48 [B] 32 [C] 15 [D] 16

15.  Which of thefollowing is NOT the optimal policy?

[A] 8 unitsof item-2.

[B] 6 unitsof item-1 and 2 units of item-3.
[C] 8unitsof item-3.

[D] 1 unit of item-1 and 7 units of item-2.

16.  The benefit obtained by carrying 4 units of item-2 aloneis
[A]3 [B] 5 [C] 8 [D] 6

17.  What is the optimal policy to achieve the maximum benefit if a4 m® box is to
befilled with item-2 and item-3 only?
[1] 1 unit of item-2 and 3 units of item-3 only.
[11] 2 units of item-2 and 2 units of item-3 only.
[111] 4 units of item-3 only.
[1V] 3 units of item-2 and 1 unit of itme-3 only.

[A] 1, 1V only [B] I, IV only
[C] I, IV only [D] none of the above

Continue....
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For questions 18-20, consider the following nonlinear programming problem:

Maximize  f=x+Vy?z

subject to: V+Z =2
- X +z =0
X, y,23 0.

The LagrangianisL(X,y,z1,,1,)=x+y’z- | (y*+2*- 2)- | ,(-x+2) =0,
18.  Which of the followingsis one of the critical pointsfor L(X,Y,zI,,1,)?

[A] (% Y,2)=(1-11) [B] (xY,2) = (1Lv/2,4/2)
[C] (xy,2=(~2,0,-2) [D] (x,v,2=(~2,1,+2)

19. Thevaueof xandy at the optimal stageis

[A] x=1,y=1. [B] x=+2,y=0.
[C] x=1,y=+/2. [D] x=+/2,y=1

20. Theoptima valueis

[A] 1+ 2 [B] V2 [C] 3 [D] 2

End of page.
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