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V SEMESTER B.E (BIOTECHNOLOGY)
END SEMESTER EXAMINATIONS, NOV/DEC 2015

SUBJECT: COMPUTATIONAL TECHNIQUES IN BIOTECHNOLOGY

[BIO 307]

REVISED CREDIT SYSTEM
Time: 3 Hours MAX. MARKS: 50

Instructions to Candidates

% Answer ANY FIVE FULL the questions.
%+ Missing data may be suitable assumed.

The recent advancement of computational tools have helped test new
conceptual approaches to understand biotechnological process in a
1A. sequential manner. Enlist the key steps involved in computation tools to 5M

improve and optimize toward biotechnology products.

A simple mathematical models are constructed with the help of functional

1B. relationship between variables. Define the functional variables and explain 3M
the interaction and influence of each variable with an example.
How the numerical tools could help in identifying the errors in

1C. experimental data. 2M

Write a C++ program, draw flow chart for the given problem statement
using gauss-elimination method. The material balance carried out the

2A. system produces the following set of three simultaneous algebraic 3+2=5M
equations: 0.8 P +0.02Q +0.06 R=50; 0.1 P +0.83Q +0.12 R =30 and
0.1 P +0.15 Q +0.82 R= 20.
The three equations are constructed for a chemical reaction, 80x+30z =

2B. 40; 80y+10z = 27 and 20x+20y+60z = 33, find out X, y and z using gauss- 5M
seidel method,
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Write a C++ program, draw flow chart for the given problem statement

using 4™ order RK method. The growth rate model of certain type of

bacteria in a culture is represented by the differential equation Z—"’r =t+y

where, t is the time in sec, and y is the growth rate of bacteria. The initial
growth rate is y=1 at time t=0. Determine the possible growth rate at t=0.2
sec.

For practical validation solve the differential equation (Question 3A) by
4™ order RK method and find out the growth rate of bacteria (y).

Write a C++ program, draw flow chart for curve fitting assuming that the

user will define the data.

The number of bacteria present per unit volume in a culture flax after x hrs
are given in the following table. Fit an exponential curve of the form
y=ae® using curve fitting method for the given data and estimate the
value of number of bacteria/unit volume after 8 hrs.

x(hrs) 0 12 3 4 5 6
y(bacteria/unit volume) 35 5068 |95 |138|195 |290

Write a C++ program for the given DNA sequence, which inputs the data
first, followed by concatenating the DNA sequences, transcribing DNA
into RNA and find the reverse compliment of a given DNA sequence.
DNAL = 'ACGGGAGGACGGGAAAATTACTACGGCATTAGC!

DNA2 ='ATAGTGCCGTGAGAGTGATGTAGTA'

To reduce the number of experiments and time researcher need to
identify the significant variables which greatly influences the process and
yield maximum. Can you list the various approaches available to screen

and identify the variables?
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A nutrient recipe consisting of 12 experiments was designed by the

software. Eight factors (A to H) were selected for initial screening, D & H

assigned as dummy variable. Find out the significant parameters using

ANOVA.

Run | A B C D E F G H | Yield
1 L H L H L H H H 0.07
2 H H L L L H L H 3.05
3 H H L L H L H L 2.01

o8- 4 L L L H H H L L 0.33 ™

5 H L H L L H H L 4.92
6 L L H L H H H H 0.23
7 H H H H H H L L 3.93
8 L H H H L L H L 0.48
9 H L H H L L L H 6.44
10 H L L H H L H H 4.8
11 L L L L L L L L 0.32
12 L H H L H L L H 0.02
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