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NOTE :

1. Answer question 1 and any FOUR questions from 2 to 7.

2. Parts of the same question should be answered together and in the same sequence.

3. Only Non-programmable and Non-storage type Scientific Calculator is allowed.

Total Time : 3 Hours Total Marks : 100

B2.1-R5 : COMPUTER BASED STATISTICAL AND  NUMERICAL METHODS

1. (a) The cumulative distribution function, F(x) is given as

F(x)=0 if x < 0, =(x+1)/2 if 0 ≤ x < 1, and =1 if 1 ≤ x.

Find P(X=0)

(b) Find the LU decomposition of the matrix :
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(c) If A and B are mutually exclusive events such that 
1
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4
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P(B)  

5
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P(Ac 1 Bc).

(d) A random variable X has mean, m=10, a variance, σ2=4 and an unknown
probability distribution. Find the value of k such that

P [?X−10? >= k] ≤ 0.04

(e) Approximate the value of the integral
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Using Simpson's rule

(f) A sample of 900 members is found to have a mean of 3.4 cm.  Can it be reasonably
regarded as a sample from a large population with mean 3.25 cm and standard
deviation 2.61 cm ?

(g) The joint probability distribution of X and Y is given by

f (x, y)=(2x+y)/27, x=0, 1, 2; y=0, 1, 2

Find the marginal distributions of X and Y. (7x4)

2. (a) Add a=7.654321 and b=9.12345 in a 5-digit decimal system. Also, find the
relative total error, and relative round-off error.

(b) Compute an approximate real root of

f (x)=ex−3x−sinx,

using the Newton-Raphson method correct upto 4 decimal places. (6+12)
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3. (a) A multiple-choice test paper contains 50 questions; for each question three
answers are given, one of which is correct. The two incorrect answers to any
question are designed to be plausible, so that an ignorant candidate could be
expected  to pick an answer quite at random. If the examination is marked simply
by giving one mark per correct answer, what should the pass mark be if the
probability that a completely ignorant candidate passes is to be approximately
1% ?

(b) (i) Prove that a Poisson distribution has equal mean and variance.

(ii) A Company produces batteries in a packet of 10. The probability of a battery
to be defective is  0.2 %.  Find the number of batteries having two defective
batteries in a consignment of 10,000 packets.

4. (a) A research was done to find whether women have a greater variation in attitude
on voting issues than man.  Two independent samples of 31 men and 41 women
were taken and the sample variations were found to be 80 for men and 120 for
women. Test whether the difference in attitude toward voting issues is significant
at 5% level of significance ?

(b) The number of Car accidents per week in Gurgaon was as follows :

Week : 1 2 3 4 5 6 7 8 9 10

No. of Accidents : 12 8 20 2 14 10 15 6 9 4

Are these frequencies in agreement with the belief that car accident conditions
were the same during this 10-week period ?

5. (a) Use the formula for f'(x0) with error of O(h) to compute the derivative of

f (x)=1+x+x2 at x0=1 taking h=1, 0.1, 0.01 and 0.001.

(b) Perform three iterations of Gauss- Seidel method to solve the system of equations
AX=B for the given coefficient matrix and right hand side vector, starting with
the initial vector

x(0)=(0, 0, 0)

and

4 1 1

A  1 5 2

1 2 3

= , and 

2

B  6

4

=−

−

(8+10)

6. (a) In a study of a new method of teaching arithmetic, claimed to improve on
conventional techniques, 400 children were divided at random into two groups
A and B, of sizes 250 and 150 respectively. Those in group B were taught using
the experimental method, while those in group A were taught by conventional
methods. After completion of the course all the pupils were given the same test
paper, and the group scores were as follows.

Group A : mean 67.8, variance 60.4,

Group B : mean 70.2, variance 55.6.

Is there any evidence that method B is effective ?  State O carefully your null
hypothesis, alternative hypothesis and conclusion.

(8+10)

(8+5+5)
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(b) Two random samples of sizes 9 and 8, drawn from two normal populations, are
characterized as follows;

Population Sum of squares of 

deviations from 

their respective 

means

I 160

II 91

Can they be regarded as drawn from the two normal populations with same
variance ?

(F0.05 for 8 and 7 d.f.=3.73) (10+8)

7. (a) The HR of a company collects the following data on 7 persons referring to year
of service and their monthly income for the purpose of fixing the monthly income
of a person :

Year of service : 11 7 9 5 8 6 10

Income (Rs. In 1000’s) : 10 8 6 5 9 7 11

Find the regression equation of income on years of service. What initial start
would the HR recommend for a person having 13 years of service ?

(b) Eight school children, chosen at random from the first year of a large school,
were given, without prior warning, a mathematical task, and the time taken
(in minutes) by each child to complete the task was recorded. The following day
the children were instructed how to perform such tasks efficiently, and a week
later they were tested again on a similar task. Once again, the time taken to
complete the task was recorded for each child and the results were as follows.

Child 1 2 3 4 5 6 7 8

Before instruction 26 20 17 21 23 24 21 18

After instruction 19 14 13 16 19 18 16 17

Time taken (minutes)

Find a 90% confidence interval for the mean time taken by first year children
(i) before instruction, and (ii) after instruction, assuming that times are normally
distributed. (8+10)
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SPACE FOR ROUGH WORK




