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2025

MATHEMATICS — MDC
Paper : CC-6
(Statistics and Numerical Analysis)

Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.
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[English Version]

The figures in the margin indicate full marks.

Group - A
Part-1

Answer any five questions.

. (a) Show that the probability that exactly one of the events 4 and B occurs is P(A)+ P(B)—2P(4( B).

(b) If 4 and B are independent events, prove that A and B are also independent. 3+2

. 1 1 1 . - -
. Consider events 4 and B such that P(4)= 7 P(B|4)= > P(4|B)= 1 Find P(4A|B) and
P(A|B)+P(4|B). 5

. (a) State Baye’s theorem.

(b) There are two identical urns containing 4 white and 3 red balls; 3 white and 7 red balls. An urn is
chosen at random and a ball is drawn from it. What is the probability that it is from the first urn
if the ball drawn is white? 2+3

. A random variable X has the probability density function f(x)=ax(2-x),0<x<2

=0, elsewhere
Find a, E(X) and Var(2 - 3X). 1+2+2
. The probability density function of a random variable X is given by

f(x)=Ke*(1-x), 0<x<1
=0, elsewhere.

Determine K and find mean of X. 2+3

. A radioactive source emits on the average 2.5 particles per second. Calculate the probability that 3 or
more particles will be emitted in an interval of 4 seconds. 5

. The density function of a two-dimensional random variable (X, Y) is given by

2, O<x<yx<l
f(x,y)={ g

0, elsewhere.

Find (i) the marginal density functions of X and Y.
(i) the conditional density function fy(x|y) of X, given Y=y and the conditional density function
fy(|x) of Y, given X=y. 243
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8.

10.

11.

12.

13.

The weight of students in a college is normally distributed with m =40 kg and Standard Deviation
o =5kg. Find the percentage of the students that have weight

(a) greater than 40 kg
(b) greater than 50 kg
(c) between 38 kg and 52 kg.

L e -2 0.9772; whena =2
Given that : — I e 72 dt=40.6554; when a=0.4 1+2+2
V2n
—© 0.9918; whena=2.4

. If the lines 4x +y =52 and x + y =32 be the regression lines of x on y and y on x respectively. Obtain

the correlation coefficient. 5
Part - 11

Answer any five questions.

The Arithmetic Mean of the following distribution is 28.8. Find the missing frequency :

Marks 0-10 10-20 20-30 | 30-40 40-50 | 50-60

No. of Students 4 6 20 ? 7 3 5

Find the correlation coefficient between x and y from the following data :

x |[11[12|13]14]15]18
Y {13 (12 {1514 |11]12

The distribution of a population random variable X is given by P(X =0)=P(X =1)= % A random

sample (x, x,, X3, x,) of size 4 is taken from the hypothetical population of X. Show that the sampling

distribution of the statistic = x; +x, + x5 + x4 is a binomial (4, EJ distribution. 5

The variable X is normally distributed with mean 68 cm and S.D. 2.5 cms. What should be the size of

the sample whose mean shall not differ from the population mean by more than 1 cm. with probability
0.95? 5

[Given that the area under standard normal curve to the right of the ordinate at 1.96 is 0.025.]
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14. The average temperature of the day of a hilly region were recorded for 60 days as follows :

15.

16.

17.

18.

19.

20.

Temperature in Celsius No. of Days

-2.50-0.00 3

0.00 —-2.50 5

2.50 - 5.00 9

5.00 -7.50 13

7.50 - 10.00 15
10.00 —12.50 10
12.50 — 15.00 4
15.00 - 17.50 1

Find mean and variance. 3+2

Calculate the Standard Deviation of the following distribution :

Class Interval| 0-9 10-19 20-29 30-39 40-49

Frequency 12 18 30 25 15 5

If the first, second and third moments of a distribution about 2 are 1, 16 and 40 respectively, then find
the first, second and third central moments and moment measure of skewness of the distribution. 5

The wages of a factory workers assumed to be normally distributed with mean m and variance 25.

A random sample of 25 workers gives the total wages equal to 1250 units. Test the null hypothesis

-2.32 2
m =52 against the alternative m =49 at 1% level of significance. | Given: —— e ‘% du=0.01]-

5

Find a 95% confidence interval for the mean of a normal distribution with ¢ =3, given the sample
(2.3, -0.2, —0.4, —-0.9). [Given P(U> 1.960) = 0.025, where U is N(0, 1) variate]. 5

Group - B

Answer any five questions.

2
Write down approximate representation of 3 correct up to five significant figures and then find absolute,

relative and percentage errors. 24+2+1

(a) Show that A3=FE3 -3E2+3E—1, A, E have their usual meaning.
(b) Given F(1) =1, £(0) =1, £(2) =5, find £(1). 342
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21.

22.

23.

24.

25.

26.

27.

Find £(0.5) from the following table :

x [0)1]2]3] 4]
fx)|o|7(26]|63]|124

Construct the interpolation polynomial for the function y=sinmnx, choosing the points

Xy =% . (Using Lagrange’s interpolation formula.) 5

1
JCO=O,JC1=€,

1
Evaluate approximately upto three places of decimals, the integral j(4x—3x2)dx taking 10 equal
0

1 ‘
sub-intervals by Simpson’s 3 Rule. 5

Use the method of bisection to compute a real root of x3 —4x — 9 = 0 between 2 and 3 upto four decimal
places. 5

Use Newton-Raphson method to find a positive root of x +logx —2 =0, correct upto four significant
figures. 5

(a) Give the geometrical significance of Newton-Raphson method.
(b) Show that A-Vf(x)=(A - V)f(x), under usual notation. 2+3

Solve the following system of equations by Gauss elimination method :
x+2y+z=0
2x+2y+3z=3
—x—3y=2. 5
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