
D
r.

 B
ab

as
ah

eb
 A

m
be

dk
ar

 T
ec

hn
ol

og
ica

l U
niv

ers
ity

, L
on

er
e,

 K
ai

ga
d 

U
ni

t T
es

t: 
1 

De
pa

rtm
en

t o
f C

he
m

ica
l a

nd
 P

etr
oc

he
m

ica
l E

ng
ine

eri
ng

 
Ye

ar/
Se

m:
 T

hir
d/V

 
M

ar
ks

: 
15

 

Su
bje

ct:
 C

HP
C5

04
 Op

tim
iza

tio
n t

ec
hn

iqu
e 

T
im

e:
 4

:3
0-

5:
30

 P
M

 

D
at

e:
 1

8
/0

8
/2

0
1

7
 

N
ot

e:
 A

ll 
qu

es
tio

ns
 a

re
 co

mp
uls

ory
. 

Q
.1

 M
in

im
iz

e 
th

e 
fu

nc
ti

on
 F

(x
) 

=
x

?
-
3

x
-
 2
0

. w
it

h 
an

 i
ni

tia
l 

gu
es

s 
x

0
) 

=
 0

 a
nd

 i
nc

re
m

en
t 

A
=

1
, 

us
in

g 

B
ou

nd
in

g 
ph

as
e 

m
et

ho
d.

 
(3

 M
) 

(3
 M

) 
Q

.2
 W

ri
te

 t
he

 a
lg

or
ith

m
 s

te
ps

 f
or

 C
u

b
ic

 s
ea

rc
h 

m
et

ho
d.

 

Q
.3

 F
in

d
 t

h
e 

m
in

im
u

m
 v

al
u

e 
of

 th
e 

fu
n

ct
io

n
F

(x
) 

=
 
+

.
 T

ak
e 

a
n

 i
ni

ti
al

 g
u

es
se

s,
 X

 =
2

, 
X

2 
=

 
5 

an
d

 

(3
 M

) 
st

op
pi

ng
 to

le
ra

n
c
e
 (E

) e
qu

al
s 

to
 0

.9
5,

 u
si

ng
 B

is
e
c
ti

o
n

 m
et

h
o

d
. 

Q
.4

 F
in

d
 t

h
e 

v
o

lu
m

e
 o

f 
th

e 
la

rg
es

t r
ig

ht
 c

o
n

e
 t

ha
t 

c
a
n

 b
e 

in
sc

ri
b

e
d

 i
n 

a 
sp

he
re

 o
f 

ra
d

iu
s 

10
 u

ni
t.

 (
T

ak
e 

v
o

lu
m

e 

(6
 M

) 
o

f 
rig

ht
 c

o
n

e
, 

V
 =

 
T

r2
h/

3.
 H

er
e 

r 
=

 
ra

d
iu

s 
o

f 
c
o

n
e
 a

n
d

 h
 =

 
he

ig
ht

 o
f c

on
e.

) 

(V
 u

nt
 3

) 



DR. BABASAHEB AMBEDKAR TECHNOLOGICAL UNIVERSITY, LONERE 

Summer Examinarion - Jun-2018- 20119 

Sem: V Course: B. Tech in Chemical / Petrochemical Engine ering. 
Subject Code: CHPC504 

Subject Name: Optimization Techniques. 

Date:-11/06/2019 Time:10:00 to 01:00pm 
Max Marks:70 

Ins tructions to the Students: 

. Question One is compulson 
2. Question Tiwo to Sir each carie12 marks. 

3. Draw neat diagrams wherever necessary. 

Multiple Choice Ques tions. 
10M 

Q.1 

1. fx)= x2+, the finction has 

A) Local Minima & infkction optimal point B)Local Minima & local optimal point 

C) Local maximum & ntkction optimal point D)Local maximum & local optimal pont 

2. Consider the function fx) = *'+3»-x-5, It has one root at x=l. Use the Newton 

aphson method to find the other real root to decimal phces. 

A) The other root is x:.185037375 B The other root is x=-1.000003000 

D) The iterations do not converge. 
C) The other root is x=i. 185038651 

3. The fx) = 2e-x'-10x, the function has 

A) Maxima B) Minima C)Both D)None of these 

4. Constraint in an LP model restricts 

A) value of the objecive function 

C) use of the availab k: resource 

B)value of the decision varables 

D) all the options 

5. The role of artificial variabes in the simpk x method is 

A) To aid in finding the nitia l solution. 

B) To fnd optimal dual prices in the final simplex table. 
C) To start phases of sunplex method 

D) All the options. 



12 M 

6 M 

Attempt the following. 

A. Find whether the given 
direction 's' at the point x' is descent for the respective 

finctions: 

For fx,xz) 
= 2xj +x~- 2x,2+ 4, s = (1,1), x = (2,3). Q.2 

ii. For f(x,Xz,*3) 
= xix2 +0.2 exp(x; -x3), s= (-10, -20,5), x = (1,2,6). 

6 M 

B. Minimize the function f(x) = *3 + 5x- 3 using interval having 
method. Do upto 4 

Iterations. 

where x(-1,5). 
12 M 

Attempt the following 

A. List the search directions for Powell>'s method to minimize the finction f(x) = 2x/ +x- 

X12starting 
from x° = (2,2). 

B. Explain the Optimal probkem 
formulation process in detail. 

Q.3 

8 M 

4 M 

12 M 

Q. 4 
Attempt the following 

10 M 

A. Maximize f(x,.*2,3) 
= 

-x,2-x22-x,+4x, 
+ 6x2 

subject to the conditions: t*2 2. 

2x + 3x2, 12. 

withx,*22 0. 
By Kuhn-Tucker conditions. 

B. Solve 2x3 2.5x - 5 = 0by Newton -Raphson method, take xo=2. Do up 
to2Iterations. 

21 M 

12 M 

Q.5 
Attempt the following. 

8 M 

A. Minimize the function f(x1,xz) = (xj + X2- 11)+ (x +x-7)by using evolutionary 

optimization 
method. Use x° = (1,1) and A= (2,2). (use four ierations). 

B. A box with a square 
box and open top must have a volme of 32,000 cm. Find the 

dimens ions of the box that minimize the amouni of material used. 

4N 

12M 

Write note on. 
Q6 

A. Genetic Algorithm 

B. Constrained optimiza tion 

C. Optimality Criteria For Single variable Optimization 

4 M 

M 
4 M 



C) Minimize the Himnmclblau function F(x)) = (x2+x2-11)2 +(x1*x?-7)? by simplex search method. Take 

inital simplex of three points xl= (0, 0), x2= (2, 0), x3=- (1. 1) also take Y=l.5, =0.5. Do up to second 

iteration. (6.M) 

Q.5) Solve any three. 

A) What are the advantages and limitations of GA? (4M) 

B) Write the similarity between GA and traditional method. (4M) 

C) Write the algorithm for Exhaustive search method. (4M) 

D) What is GA? And motivation of GA. (4M) 

Q.6) Solve any two. 

A) Find the minimum value of the function F(x) = 4x*+x2-7x+14 with an initial guess (0, 1) using Golden 

section method. Take stopping tolerance e=0.15. (6M) 

B) An open topped serving box will be made by cutting squares out of each corner by 12 cm and 18 cm sheet 

of cardboard and folding the tabs up to form a box. What size squares should be cut to maximize the 

volume of box. (6M) 

C) Write the algorithm for Secant method. (6M) 

* END OF QUESTION PAPER*** 



a) Y>I b)Y<1 c)Y=1 d) 0< Y<1 

Q.2) Solve any two 

A) Bracket the minimum point for the function F(x) = xd + (54/x) using Bounding phase method. Take an 

initial guess x°=0.6 and an increment A= 0.5. (6M) 

B) Minimize the Himmelblau function F(x) = (xi+x2-11) +(xtxz-7} using Box evolutionary method. Take 

an initial point xo(1, 1), size reduction parameter A-(2, 2) and initialize x = x- (1, 1). Do up to second 

iteration. (6M) 

C)A rectangular sheet of paper with perimeter 39 cm is rolled in to a cylinder. What dimensions of the sheet 

would maximize the volume of the cylinder. (6M) 

Q.3) Solve any three. 

A) Write the algorithm for Cubic search mcthod (4M) 

B) Write a short note on the following terms. (4M) 
) Kuhn-Tucker condition I) Equality constraints and inequality constraints. 

C) Define the following terms. (4M) 
I) Reflection point I) Expansion cocficient I) Contraction cocfficient IV) Feasible point. 

D) Write the algorithm for Bisection method. (4M) 

Q.4) Solve any two. 

A) The combined perimeter of circle and rectangle is 100 cm. The length of rectangle is twice its width. Find 

the dimensions of each to minimize the total area? (6M) 

B) Find the minimum value of the function F(x)= x2+(54/x) using Newton-Raphson method with an initial 

guess x1. Take stopping tolerance e= 5. (6M) 
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Q.1 Multiple choice questions (10M) 

i) Optimization technique is used to find the function value? 
a) minimum b) maximum c) minimum and maximum d) none of these 

i) The point at which second derivative of function is less than zero gives 

a) minimum function value b) maximum function value c) zero function value d) none of these 

ii) The point of inflection for a given functiony=2x-24x+5 is 

a) 0 b)1 c)-1 d) 2 

iv) The maximum value of the function y = 2x*-24x+5 are at its global point x equals to.. ** 

v) For a unimodal function minimization, two points x1, X2 which lie in the interval (a, b) and satisfy xI<K2, if 

fx1)>f(xa) then the minimum 

a) lies between (a, x1) b) does not lies between (a, x1) c) Does not lies between (x2, b) d) all of these 

vi) In a Golden section search method, Golden number is 

a) 0.382 b) 0.618 c)1 d) 0 

vii) Newton -Raphson method of optimization will not be applicable at 

a) f x) = 0 b) f"x)=0 c)f (x)<0 d) all of these 

wii) Which of the following is not gradient based method? 

a) NewtonRaphson method b) Bisection method c) Secant method d) Golden section method 

ix) The scarch direction used in the Cauchy's method is fo MinimmeaHby

a) positive of gradient b) negative of gradient.

x)In simplex scarch method cocfficicnt of expansion (Y) always acb 



Group 

Q.4 (A) What is the significance of Newton's methods? 

Minimize f{x,x2) = {x -x2) +X2, perform five iterations of a unidirectional search 

method along the following search direction S = (2,1) from (-5,5) up to (5,0) (B) 

Minimize Himmelblau function by Cauchy's method. X= (0,0), &1 = E2 = 0.001 up to 

one iteration. Use 4 to 5 iterations of golden section search method in the range of (0,1) to Q.5 (A) 

find a 0 8 

(B) Min f(x1,X2) = (x1* -X2) + X2°, perform five iterations of a unidirectional search 

method along the following search directions S = (2,1) from point (-5,5) to (5,0) 

Group 11 

Q.6 (A) Explain Random search algorithm for minimization of Himmelblau function with 

constraints. Assume x{0) = (3,3), Z(0 )= (6,6),P=3,Q=10, E =0.25, r1,r2 in the range of (-5,5). 

Aaa to second interval reduction. 

(B) Explain Frank Wolfe algorithm in detail. 

Q.7 (A) Maximize 3x1-2x2 subjected to 2x,+X=4, x +X2 <= 19.4, X1>=0. Check (.,4) & 

(3.4,-2.8) are K-T points. If equality constraint is 2x1+ X2 = 6, how the max function 

value changes. 

(8) Write a short note on Variable removal method for constrained minimization. 

Group IV 

Q.8 (A) Formulate the integer nonlinear programming problem. Explain in short the penalty 

function method with algorithm. 

(B) Give the outline of basic genetic programming algorithm with flowchart. 

What is posynomial form? Write general geometric programming expression in posynomial 

form. Determine degree of difficulty in following problem 

min f 0.188 yd 

subjected to 1.75yh d<=1, 900y+y"h<=1 

Q.9 (A) 

(B) What are the operators of genetic algorithm? Write a brief note on reproduction or 

selection with example. 
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Question No. 1 is compulsory 

Attempt any one question from groups, 1, I, l, V. 

Assume suitable data where ever necessary and mention it clearly 

Q.1 Multiple Choice Questions 
At any point x* the first derivative is non zero and the first nonzero higher order derivative 2 

-- and if n is even, x* is-- 

ii) local maximum 

a) 

is n, then If n is odd, x* is 
i) Local minimum i) local optimum 
iv) inflection point v) global nminimum 

2 if x=(3,2), x = (1,2) 

iv) 8 
Calculate | (x, x) |1 b) 

i) 2 ii) 4 ii) 5 

c) True or False 

i) Genetic Algorithms belong to the family of multidimensional direct search methods. 

i) Multidimensional direct search methods are not guaranteed to find the global. 

optimum 

2 d following is not the gradient based method 

bisection method ii) Newton Raphson's method ii) point estimation method 
iv) secant method 

2 e For A, the bracketing accuracy of bounding phase method is less but bracketing of 
minimum is faster. 

i) Smaller ii) larger ii) zero iv) negative 
Group 

What is the difference between region elimination method and point estimation method? 

Write the algorithm for successive quadratic estimation method. 
(B) Minimize f(N) = x*+ (54/x) by using 

Q.2 (A) 

a) Exhaustive search method interval (0,5) 

b) bounding phase method in interval (0,5) 
Write the formulae for central difference techniques for first order, second order 

derivatives of single variable problem. 
2 (C) 

write the Fibonacci series. Minimize f{x) =*-5 x*-20 x+5 by Fibonacci method with 

algorithm in the range (0,5). Assume n = 10 and k =2 
Minimize f{) =x*+ (54/x) by golden section search method in the range (0,5) use k = 18 

7 Q.3 (A) 

(b) 

till it will be 8. 


