£ i ' B Neh - Sem -4 -

‘P P SAVANI UNIVERSITY
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SESH2022 Numerical and Statistical Analysis
13.05.2019, Monday Time: 09:00 a.m. To 11:30 a.m. Maximum Marks: 60
Instructions:
1. The question paper comprises of two sections.
2. Section I and Il must be attempted in separate answer sheets.

3. Make suitable assumptions and draw neat figures wherever required.
4. Use of scientific calculator is allowed.

! SECTION - |

Q-1 Do as directed. (Any Five) [05]

@ Can we apply Simpson'’s -;- rule to find integration from 3 to 18 for following data?

x 3 . 6 9 12 15 18
= f(x) 22 29 31 20 4 0

\_ State your answer with appropriate reason.

(ii) Write nth iteration formula of Euler’s method for solving ordinary differential equation?

(iii) Given an example of transcendental equation.

(iv) If exact value is 4 and approximate value is 3.6 then find percentage error.

w) Find the interval in which the equation x* — x — 10 = 0 has real root. . .

(vi) Check whether the function f(z) = z is entire function or not?

(vii) Determine the residue of the function f(z) = 1';" atz=0.

Q-2(a) Evaluate [Re(z?)dz over C, where C is the boundary of the square with vertices [05]
0,i,1 +i,1 in the clock wise direction.

Q-2(b) Determine an analytic function whose real part is e* (x cos 2y — y sin 2y). [05]
OR
Q-2(@@)  petermine F(1),F(5), F'(i), F" (i) if F(a) = §3Z:__#dz over C, where C is an ellipse [05]
xZ yz =
& + o 3.
5
: 2-2(b) i) Check whether function f(z) = 22 is analytic or not. 125]
R it) Find the image of semi-infinite strip x > 0, 0 <y < 2 when w = iz + 1. Sketch the strip [2.5]
and its image.
Q-3 (a) Find cubic spline valid on [3,4] for following data. Assume M, = 30 and M3 = 408 [05]
x 1 2 3 - 4
) 3 40 189 576

Q-3(b) 1) The velocity of a train which starts from rest is given by the following table, the time [2.5]
being reckoned in minutes from the start and speed in km/h

Time 3 6 2 9 12 15 18
Velocity 22 29 31 20 4 0

Estimate approximately theAdistance covered in 18 minutes by Simpson'’s % rule.

it) Compute [Zsinx dx using Simpson's % rule taking h = g
OR

[2.5]

Q-3(a) The following values of the function f(x) are given as f(1)=4,f(2)=5,f(7) =5,f(8) = [05]
4. Find the value of f(6) and also the value of x for which f(x) is maximum or minimum.
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Q-2()

Q-2(b)
Q-3

Apply Runge-Kutta method of fourth order to find an approximate value of y at x = 0.6,
% = Jm, ¥(0.4) = 0.41 in two step.
Attempt any One.
Find the real positive root of the equation x sinx + cos x = 0, which is near x = & correct
up to four significant digits.
Calculate all the solution of the system,

’ P+y: =112, xy—023
Correct up to two decimal places.

E =11

Do as directed. (Any Five)
Consider a sample data with values of 10,20,21,17,16 and 12.Compute the mean and
median.
Consider a sample data with values of 10,20,12,17 and 16.Compute the range of the data.
Explain Qualitative data with example.
Write equation of regression line of y on x.
State the central limit theorem.
Let A and B be two events with P(A) = 0.50,P(B) = 0.60 and P(4A n B) =0.40.Evaluate
P(A|B). Are A and B independent events? :
A bag contains 7 white,6 red and 5 black balls. Two balls are drawn at random. Find the
probability that they will both be white? :
There are two therapies B; and B, available for a curing a patient suffering from a certain
disease. The patient can choose any one of the two therapies. If he selects therapy B, the

probability of curing from the diseases is %and if he selects therapy B, the probability of
curing from the diseases is 19—0.

i) What is the probability that patient is cured from disease?
it) Given that patient is cured, what is the probability that he has selected therapy B,?
The probability distribution of a random variable X is as follows

X=x -1 0 1 2 3
f(x) 0.2 0.1 k 2k 0.1
i) Find the value of k.

ii)Calculate the mean, variance and standard deviation.
iit)Find E(3x + 2) and V(3x + 2).

OR
If a Poisson distribution is such that;P(X =1) = P(X = 3),Find
@)P(X = 1), ({)P(X < 3) and (iii)P(2 < x < 5).
If Xis a normal variate with a mean of 120 and a standard deviation of 10, in both cases
find c such thati) P(X > ¢) = 0.02 ii) P(X < c) = 0.05.
The Employment and training administration reported that the U.S. mean unemployment
insurance benefit was Rs.238 per week (The world Almanac, 2003). A researcher in the
state of Florida anticipated that the sample data would show evidence that the mean
weekly unemployment insurance benefit in Florida was below national average.
i) Develop appropriate such that the rejection of null hypothesis wiil support the
researcher’s contention.
it) For a sample of 100 individuals, tha same mean weekly unemployment insurance
benefit was Rs.231 with a sample standard deviation of Rs.80.Using 0.05 level of

[05]

[05]

[05]

[05]

[05]

[05]

[05]

[05]

Page 2 of 4



* significance, what is your conclusion? (0.10 < p < 0.20)
Q-3(b) From the data given below about the treatment of 250 patients suffering from a disease [05]
state whether the new treatment is superior to the conventional treatment. vt = 3.841)

Treatment No.of Patients Total
Favorable Not favorable
New 140 30 170
Conventional 60 20 80
Total 200 50 250
OR
Q-3(a) Tworandom samples of sizes 9 and 6 gave the following value of the variable, [05]
Samplel 15 1 22 [ 28 [ 26 [ 18 17 | 29 | 21 | 24
Sample2 8 12 | 9 16 | 15 | 10

Test the difference of the estimates of the population variances at 5% level of significance,
Degree of freedom (5.8) (8,5) (8.8)

5% value of F oo, 3.69 4.82 3.44
2-3(b) In a study entitled how undergraduate students use credit cards, it was reported that [05]

b Assume that a current study is being conducted to determine if it can be concluded that the
mean credit card balance for undergraduate students has continued to increase compared
to the April 2009 report. Based on previous studies. Note that population standard
deviation is Rs.1000.

i) State null and alternate hypothesis,
i) What is the p — value for a sample of 180 undergraduate students with a sample mean
credit card balance of Rs. 33257
iii) Using 0.05 level of significance, what is your conclusion? ;
-4 Attempt any One. [05]
) Calculate deviations and squared deviations about the mean for the standing salary sample
data. Also find the sample variance, standard deviation and coefficient of Variation
3450, 3550, 3650, 3480, 3355, 3310, 3490, 3730, 3540, 3925, 3520, 3480.
i) Calculate coefficient of correlation and obtain regression line of y on x for the following
data and estimate Y corresponding to x = 0.6
X 1 2 3 4 5 6 oL e B 9
p y 9 8 10 12 11 13 14 16 15
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standard Normal (Z) Table, Area between 0 and z
P(z)
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