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Exam. Code: 0907
Sub. Code: 6695
1129
B. Engg. (Biotechnology)
3" Semester
MATHS-302: Linear Algebra and Operations Research
(Common with FT)

wed: 3 Hours Max. Marks: 50

Sub. Code:

Attempt five questions in all, including Q. No. | which is compulsory and
selecting two questions from each Unit. Use of simple calculator is
allowed.

¢ inheritance of genes
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imentally? (5) (a)  Define the rank of the matrix. Find the same for the matrix
8 0 0 16
A={0 0 0 6
- 0 9:9 9
fy the statement. (5)' (b)  Define a vector space and basis of a vector space with suitable
examples.

(c) Prove that similar matrices have the same eigenvalues.
(d)  Define (i) convex set, (ii) hyper planes with suitable examples.
(e) State the objective of network analysis. Define total float and free
float. (5x2)
UNIT-I
(a)  Determine whether or not vectors (1.-2.1). (2,1,-1). (7.-4,1) in R’ are

linearly independent or not? If linearly dependent, then find the
relation between them.

(2x2%4)
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(b)  Show that the set of all 2x2 matrices of the form ﬁ Jwith
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multiplication & : = is a vector space.
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(c) Show that the set s={.%.5}is a basis of R’. where
v =01,21), ¥ =(290), ¥=(334) (3+4+3)

(a) Find the inverse of the matrix using Gauss-Jordan method:
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(b)  Diagonalize the matrix 4=/0 2 0]|and hence find A*. (5+5)
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IV. (a)  Use graphical method to solve:
Maximize z =3x, +2x,
Subject to the constraints: - 2x, +3x, <9, x, - 5x, 2-20, x,.x,20
(b) Use Charne’s M method to solve:
Maximize = =x, +2x, +3x, - x,

Subject to the constraints: x, +2x, +3x,=15, 2x +x,+5x, =20,
SE2 =10, x 050,220 (5+5)
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UNIT-11
Consider the problem:
Maximize z=2x, - 5x, = 3 Hour
Subject  to  the constraints: X +x%22,  2x+x,+6x, <6, FR m que
X =% + 30, =0, x,2. 0,20 B gue stions fr

(1) Write its dual.

(ii)  Solve the primal and then find the solution of the dual swer the {

Use dual simplex method to solve: 2)

Maximize z=-2x, +x,

Subject to the constraints: 3x,+x,23, 4x,+3x,26, x +2x, 23,

D (5+5) ; c) Expl
L d) Limit

¢) Facto

Total
b) Factc

Determine an initial basic feasible solution to the following
transportation problem using:

(i) North-West corner cell method, f) Natio
(i) Vogel's approximation method g) Marg
Destination Supply by Inferi
Aj BI CI Di E| h 3
Oriein A IL 2 11 10 3 7 —I 4 _‘ 1) Total
= By &y 4 7 2 1 8 j) Total
G 3 9 4 8 12 9 '
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Solve the following assignment problem: What' lsththe
’ M, M, M, M, explain the v
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Iy | 8 6 9 4 : A
(5+5) Explain indii

Distinguish between PERT and CPM. What is a critical path? schedule and

A small project is composed of seven activities whose time estimates
are listed in the table as follows:

Activity Estimated Duration (weeks) - Define natior

[ ] Optimistic Most Likely  Pessimistic :

it ] 1 7 Explain ma

1 5 1 4 7 competition.

21 ; ? ? ? What do yo
cplain Key1

3 5 2 5 14 BLRei Ry

4 6 2 5 8

S 6 3 6 15

(1) Draw the project network.

(i) Find the expected duration and variance of each activity.
What is expected project length?

(iii)  Calculate the variance and standard deviation of project
length.  What is the probability that the project will be

completed at least 4 weeks earlier than expected? (5+5)
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