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GUJARAT TECHNOLOGICAL UNIVERSITY
ME - SEMESTER- 1 EXAMINATION — SUMMER 2017
Subject Code: 2711304
Subject Name: Numerical Methods and Statistical Analysis
Time:02:30 p.m. to 05:00 p.m.

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. Use the attached statistical tables wherever necessary.

Using Lagrange’s interpolation formula, express the function (x-1{x=3)(x-2)
of partial fractions.
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(b) Explain ‘Binomial’ and ‘Poisson’ probability distribution.

(@) An experiment gave the following values:
v (ft/min) 350 | 400 500 600
t (min) 61 26 7 26

(b)
(b)

It is known that ¥ and fare connected by the relation? = at® Find the best
possible values of

a and &

Using Newton’s iterative method, find the real root of 3x = cosx + 1.

OR

Apply Gauss-Seidel method to solve the equations

20x +v—2z=17; 3x + 20y —z = —18; 2x — 3y + 20z = 25.

as a sum

(a) Fitasecond degree parabola to the following data:
X 1 2 3 4 5 6 7 8 9 10
y 124 | 129 | 140 | 159 |228 |289 |315 |302 | 263 |210
(b) Apply LU factorization method to solve the equations
10x =7y +3z+5u=¢6;
—bx+8y—z—4du=2>5
Ix+y+dz+11lu = 2;
Sx—9y—Zz+4du=7
11 OR
(2) Evaluate Io e using Gauss gquadrature formula of three points.
(b) Solve by Cholesky’s method:
dx + 2y + 14z = 14; 2x + 17y — 5z = —101; 14x — 5y + 83z = 155
(a) Calculate root mean square error of the given data
Observed 2 5 9 11 15 18 21 26 32
y
Estimated | 2.5 53 9.2 114 | 15.32 | 179 | 20.85 | 25.89 | 31.78
y
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(b) If the probability is 0.1 that a certain wide-flange column will fail under a given axial
load, what are the probabilities that among 8 such columns, (a) at most 2 will fail?, (b)
at least 4 will fail?

(c) Briefly explain the axioms of the probability.
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OR
Find the mean of the probability distribution of the number of heads obtained in three
flips of a balanced coin?
It is known that 4% of the shoes have defective fittings. Find the probability that 3 of
100 shoes will have defective fittings, using (a) the formula for the binomial
distribution, (b) the poisson approximation to the binomial distribution.
Discuss with sketches Normal and Exponential probability density functions.

Briefly explain ‘Central Limit Theorem’.
Discuss the procedure of ‘t-test’.
In a certain district, the proportion of highway sections requiring repairs in any given
year is a random variable having the ‘Beta Distribution’ with a=3, and f=2, find (a) on
the average what % of the highway sections require repairs in any given year; (b) the
probability that at most half of the highway sections will require repairs in any given
year.

OR
Briefly explain random sampling from infinite population.
Discuss the procedure of ‘chi square-test’.
The specifications for a certain kind of thread for a mean breaking strength of 180 kg. If
5 pieces of the thread (randomly selected from different rolls) have a mean breaking
strength of 169.5 kg with a standard deviation of 5.7 kg, test the null hypothesis u=180
kg against the alternative hypothesis u<180 kg at the 0.01 level of significance.
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