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T.E. (Biotechnology) (Semester —1) Examination, 201
COMPUTATIONAL TECHNIQUESAND BIOSTATI
(2008 Course)

Time: 3 Hours @ Marks: 100

Instructions: 1) Answer any three questions from Secti&)and any
three from Section 11.

2) Figuresto the right indicate full marks:
3) Make suitable assumptions wh necessary.
SECTION -1 ¢

y = ae™ fitsthe following data.

X 1 1.2 1.4 blﬁ
y 40.170  73.196 13337 243.02

b) Find the valuesof “a’, “b” and “c” hat Y =a+bx+cx? is the best fit to the

data 8
X 0 1 2 3 4

2. @ The following ar;he results of an experiment on friction of bearings, the

1. a) Determine the constants“a” and “b” by th@ squares method such that

speed being con Corresponding values of coefficient of friction and
temperature are showninthetable. If u andt are given by the law find the

values of “a@" ande'b”. 8
t 1§ 110 100 0 80 70
u 0. 0.0059 0.0071 0.0085 0.00102 0.00124

b) Fi@ square geometric curve of the form y = ax® to the data. 8
1 2 3 4 5
05 2 45 8 12.5

P.T.O.
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3. @ Applying Lagrange’'sformulaand find apolynomial which approxim e
following data. 10

X -2 -1 2 3

fx) -12 -8 3 5 Q

b) A%(x3).Evauatelt. Q’ 6
OR
4. @ Giventhe set of tabulated points (1, -3), (3, 9), (4, 3 d (6,’132). Obtain the
valueof y when x is2 using Newton’sdivided diff rmulae. 8
b) The population of atown in decennial censusyvas as®Ader. Estimate the
population for the year 1955 using Newton's int@gol ation formul ae. 8
Y ear 1921 1931 1941 19 1961

Population 46 66 81 %3 101

(in thousands) Q
5. @ Thevelocitiesof acar running onastral od at intervals of two minutesare

given below. \ 9
Time (min.) o 2 4 8 10 12
Velocity (km/hr) 0 22 27 18 7 0
Apply Simpson’s 1/3 rulg to fifkd the total distance covered by the car.
Comparewith the actual yal
b) Determinethe maxiwrrlorineval uating theintegral j cosxdx from0to
r/ 2 by trapezoidal rule®sing four sub intervals. 9
O
6. @ A curveis drawn to pass through the points given by the following table.
Using Weddl€'s réle, estimate the area bounded by the curve, the x-axis and
thelines x=%and x = 4. 9
x 1 2 2.5 3 35 4
y 24 27 28 3 26 21
b) A ir discharging water through sluices at a depth “h” below the
W urface has a surface area “A” for various values of “h” as given
low. If “t” denotes the time in minutes, the rate of fall of the surfaceis
wien by dn/dt = — (48h/A). Estimate the time taken for the water level to fall
m 14 to 10 ft above the sluices. 9

h (ft) 10 n 12 13 14
A(sgfty 950 1070 1200 1350 1530
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SECTION — 11
7. @ Find the least positive root of the equation tanx = x to an accuracy .001

by Newton-Raphson method. ? 8
b) Find theroot of the equation 2x = cosx + 3 correct to three dgcimal places by

Bisection method. 8
OR
.
8. @ Use the method of Regular falsi to estimate the po@oot of the equation
xe* =1 between 0 and 1. 8
e
b) Find thereal root of the non linear equations sz: 3 and x?>+y? =13 by
Newton-Raphson method. % 8
9. @ What are the essentials of &ampling?g 6
b) Discussin short about types of tpr di S. 10

OR \
10. @ Discussin detail the methods%;pling. 8
b) Discussindetail on Picto@and artograms with suitable examples. 8
11. @ A controlled experiguent was conducted to test the effectiveness of a new
drug. Under thisexp t 300 patients were treated with new drug and 200
were not treated with drug. The results of the experiment are as follows. Use

Chi sguare test ment on the effectiveness of the drug. For degrees of

freedom = 2, the table value at 5% significance level is5.49. 9
v

Details$ Cured | Condition worsened | No effect
T@Mth drug |200 |40 60
$0t treated with drug [120 |30 50

b) Thefollowing table givesthe yearly medical expenditure of 80 hostilitiesof a
college. Calculate arithmetic mean, standard deviation and coefficient of
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variation of the above data. 9

Expenditure

(Rs) 78-82

73-77|68-72 | 63-67 | 58-62 | 53-57 | 48-52 33-37

No of

Sudents 18

13 9

L 4
ox QO

12. & Calculatethemedianfor thefollowingdata. ¢ \ 9

\(/gzg)h t 410-419 | 420-429 | 430-439 @9 450-459 | 460-469 | 470-479
Y 4
apples

inice cream made by afirm.

pleistaken from each batch, halved and

b) Two laboratories“A” and f carmy, out independent estimates of fat content

the separated halves sent
|aboratories are rec

mean fat content obtain
following “t” ext

Degrees of freedom

5% vdue

Batch

LabSE
L

N

of L
1

7
9

o laboratories. Thefat content obtained by the

owsl ow. Isthere a significant difference between the
y the two laboratories“A” and “B” ? The
egiven below.
6 7 8 9 10 16 18 20
145 236 231 226 223 212 210 2.09
2 3 4 5 6 7 8 9 10
8 7 3 8 6 9 4 7 8
8 8 4 7 7 9 6 6 6

B/11/10/225



