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Instructions to Candidates
.r"f r v f5 - .

Hempt amy jn'c questions, select ing one quce.

carry equal marks. (Schematic diagrams

Any data you feel missing suitably be a

M
Min. Passing Marks__: 26

tion from each unit, All Questions
n wherever HECES sury.

must be show es:
d clearlypy, Cms of

csumed and state

quantities used/calculated must be stated clearly.

b)

h

Unit-1
Write a brief note of the following :

1))  Constrants
i) Linear programming problem
iii) Geometric programming problems
(8)

iv) Qluadratic programming problems
y A4 and B4, It cannol produce

A factory produces two grades ofpaper namel
of B4 in a week. There are 160

more than 400 tons of gradeAdand 300 tons
produce a ton of

production hours in a week. At requires 0.2 and 0.4 hours to
vely with corresponding profits of Rs. 200 and

products A4 and B4 respecti
Rs. 500 per ton. Fermulate the linear programming problem. (8)
OR
What is'eptimization? Explain ten engincering applications of optimization
(8)

techniques.
A company desires to devote the cxcess capacity of the three machines lathe,
shaping and milling to make three products A, B and C. The avatlable tine pef

month in these machines are tabulated below :
Machine Lathe Shapmg Milling
Available time per month 200 hours 110 hours 190 hours
: - (AN LRI

[he time.(m h.c-ur.s} taken to produce cach unit of the producis A, B and C or
the machines is displayed in the table below I
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Machine Lathe  Shaping Milling

Product A 5 2 4
Product B p) ) Nil
Product C 3 Nil 3

_. . : . , - and Rs. 12
The profit per unit of the products A, B and C are Rs. 20, Rb-hls ?ui":t ®
respectively. Formulate the mathematical model to maximize the p :

Unit - 1l

| y=xt e 2yt +3 1206 24,
2. a) Find the extreme points of the function f{xy) =X * <) (8)
and determine their nature also. i _
b) A rectangular sheet of metal has four equal portions removed ?l th(.: L(g;:if:'
and the sides are then turned up so as to form an open rectangulanbox. :.] | 'b
that when the volume contained in the box is maximum, the depth will be

1/2 (s , .
%L(a+b)—[a2_ab+bz)’ } where a and b aresoriginal dimensions of

rectangle. (8)

OR
2. a) Find the point on the plane x + 2y + 3z =1, which is nearest to the point
(-1, 0, 1) by Lagrange’s multipliers fnethod, (8)

b) A given quantity of metal is to be/caste into a half cylinder. Show that, in order
to have minimum surface area, the'ratio of the length of the cyhinder to the
diameter of its semicircular ends'is 7 /(7 + 2). (8)

Unit - 111 T
3. a) Solvegraphically the proeblem
Max. z=3x+4y
Subjectto  Sx+4y <200
3+ 5y < 150
Sx +4y > 100

8x + 4y > 80
and X,y {}‘. (8)
b) ™\ Find the dual of the following [.pp -
Min. 2o ha ot x
Subject to v, 3y ._-i 4\] 3
2, - 2 - 3
2, xS
and Yo X, U x iy Hurestricted in Sign (8)
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OR
3. Solve the following problem by using Big-M method :

Min. z= gy
Subject to - 2y, +x, =4
v b7y
und x,x, 0, (16)
Unit - IV

4. _Iind the maximum of A} - x(57 - v)in the interval [0, 20] by Golden wctl]t;n
' (16)

-

- method.
OR
4. State Kuhn-Tucker conditions, and apply them to solve

Minimize  fix. y, z) =x' + > + 27 + 20x ¢ 10v
Subject to x> 40,

x +y= &0,

xtytzz= 120.

Unit-V

(16)

5. Minimize flx, x,) = x, —x,

Subject to g(x,, x,) = 3x7 - 2y x, +x] - 1£0 -
Using the cutting plane method (upto two iterations). Take the convergence l”’-}!; ;: '.

step 5 as £ = 0.02.

OR
QVMinimizej{X) =x7+2)"
Subject to 2x + 5y — 10.<0 4~
by using exterien, penalty method and find solutions (1 14 |\.y r

r=1,5.10,50,100,500/1000 and » —> .
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