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Reg. No.          

 
VII SEMESTER B. TECH (BIOTECHNOLOGY) 

END SEMESTER EXAMINATIONS (REGULAR), DEC 2020 

SUBJECT: BIOSTATISTICS & ANALYTICAL TECHNIQUES [BIO 4103]  
REVISED CREDIT SYSTEM   

Time: 3 Hours                                    MAX. MARKS: 50 

 
 
 
 

1A. 
What sort of study is it when researchers make use of naturally occurring variation in their 
independent variable(s)? What is the alternative? 

2 

1B. What are the alternative names given to variables that lack independence from one another? 2 

1C. 

Display the data in dot plot. For the given set of data, find the measure of central tendency and 
measure of variance; identify the outlier using upper and lower boundary. Find out the quartiles, 
IQR and construct the Box-whisker plot. 
50 93 81 84 88 85 90 99 92 109 96 89 87 94 37 110 67 59 

 

3 

1D. 

Identify and list the Dependent variable, Independent variables, Intra-dependent variable, Inter-
dependent variable, Extraneous variable, control, confounded relationship, research 
hypothesis, control groups, experimental groups, treatment, experiment, experimental unit, for 
the given research outcome.  

Fig.  (a) Profile of CMCase, FPase, β-glucosidase and xylanase production by R. oryzae UC2 
cultivated in OPFL under SSF, investigated on day 5 (CMCase, FPase, xylanase) and day 6 
(β-glucosidase) using inoculum sizes 1.25 × 105, 2.5 × 106, 5.0 × 107, 1.0 × 108, 2.0 × 108 and 
4.0 × 108 spores/g of OPFL and, (b) time course profile of CMCase, FPase, β-glucosidase and 
xylanase productions under an optimum inoculum size (2.0 × 108 spores/g of OPFL). [Constant 
experimental conditions: 30 °C, 40% moisture content, pH 5.2]. Bars represent standard 
deviation (n = 3).  

3 

2A 

Fit the data into the simple linear regression using least square method, determine the R2 to 
check adequacy of the model, and predict the ARD for the data. 

X 18 13 18 15 10 12 8 4 7 3 

Y 23 20 18 16 14 11 10 7 6 4 
 

4 

Instructions to Candidates: 

 Answer ALL the questions. 

 Missing data may be suitable assumed. 
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2B. 

The following is a three factor ANOVA output, was obtained from 2X2X3 factorial design. Fill 
the missing data in the table, and order the factor with its significance. 

Source 
Degree of 
Freedom Sum of Square Mean Square F-test 

A ? ? 145.042 19.23 

B ? ? 135.375 17.95 

C ? ? 0.542 0.07 

AB ? ? 45.375 6.02 

AC ? ? 5.542 0.73 

BC ? ? 41.375 5.49 

ABC ? ? 15.875 2.10 

Error ? ? 7.542  

Total 23 ?   
 

4 

2C. Define sample and population. What are the types of sampling? 2 

3A 

The responses of a 24 factorial design are 4.26, 2.18, 2.11, 2.30, 5.18, 2.15, 2.11, 2.04, 4.34, 
2.40, 5.23, 2.18, 2.18, 2.15, 2.04 and 2.32. Estimate the main effects of each parameters, six 
two-factor interactions, three three-factor interactions, one four-factor interaction and fit into the 
model equation with its co-efficient. Check the significance of given parameters using the error 
coefficient value of 0.05 and tabulated tsat of 1.96. 

5 

3B 
Construct following plots for question number, 3A; main effect plots, all possible two-factor 
interaction plots, cube plots for the response and plot a graph of response versus run order. 

5 

4A 
How many runs are there in 443423 design? How many variables does it accommodate and 
specify the level of each variables? 

2 

4B 
Consider a 28-3 fractional factorial design: (i) How many factors does this design have? (ii) How 
many runs are involved in this design? (iii) How many levels for each factor? (iv). How many 
independent generators are there for this design? 

2 

4C 

Genetic theory states that children having one parent of blood type A and the other of blood 
type B will always be of one of three types, A, AB, B and that the proportion of three types will 
on an average be as 1 : 2 : 1. A report states that out of 300 children having one A parent and 
B parent, 30% were found to be types A, 45% of type AB and remainder type B. Test the 
hypothesis by chi-square test and degree of freedom (Tabulated value of chi-square at 5% 
level of significance is 5.991.). 

4 

4D 
The critical significance level (α) is the probability of committing which type of error. What does 
a 95% confidence interval infers? 

2 

5A 

The absorption spectrum for titanium peroxide complex ion in perchloric acid showed a 
maximum of 400 nm. The absorbance of 32.0 µg/ml solution of titanium gave an absorbance of 
0.456. An unknown solution treated in an identical fashion gave absorbance of 0.501. Assume 
identical cells, find out the concentration of the unknown.  

3 

5B 
An absorbance of 0.436 was obtained after 11.5ml of titrating agent was added to 68.0 ml of an 
initial solution. What was the corrected absorbance of the solution? What would be the % error 
have been if correction was not made? 

2 

5B 

The XRD data for the As2S4 sample is tabulated below, estimate the d-spacing, crystallite size 
and average crystallite size.  

 

5 

 


