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B4.1-R4 : COMPUTER BASED NUMERICAL AND STATISTICAL TECHNIQUES

1. (a) Find the real root correct up to three decimal places of the equation x3−3x−5=0
using Bisection method.

(b) Use Newton − Raphson's Method to find the root of the equation x2+4sinx=0
correct up to three decimal places.

(c) Prove that
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(ii) hD ≡ sinh−1(µ δ).

Where, △, δ, µ denotes as forward difference, central difference and average
operator.

(d) A committee of 3 people is to be appointed from 5 officers of the production
department, 3 officers from purchase committee and 1 from sales Department.
Find the committee in the following manner :

(i) There must be one from each category.

(ii) It should be at least one from purchase committee.

(iii) The officer from sales Department must be in the committee.

(e) An MBA applies for a job in two firms X and Y. The probability of his being
selected in firm X is 8/10 and being rejected at Y is 6/10. The probability of at
least one of his applications being rejected is 5/10. What is the probability that he
will be selected in one of the firms ?

(f) Let X
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be a sample of values from the population. Then prove that

expectation and variance of sample mean is µ and  
2

n

σ

 where µ and σ2 are the

population mean and the population variance.

(g) The manufacturer of a new fiberglass tire claims that its average life will be at
least 40,000 miles. To verify this claim a sample of 12 tires is tested, with their
lifetimes (in 1,000s of miles) being as follows :

Tire 1 2 3 4 5 6 7 8 9 10 11 12

Life 36.1 40.2 33.8 38.5 42 35.8 37 41 36.8 37.2 33 36

Test the manufacturer's claim at the 5% level of significance. Given that at 5%
level of significance, negative value of t-distribution is -1.796. (7x4)

NOTE :

1. Answer question 1 and any FOUR from questions 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 allowed.

Sl. No.
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2. (a) Solve the following system of equations by Crout's (factorization method)-

3x+6y+9z=6

−x+2y+z=−2

2x+4y+7z=5.

(b) Use Newton's Interpolation formula to compute y at x=24 from the following
data :

x 21 25 29 33 37

y 18.4 17.8 17.1 16.3 15.5

(c) Evaluate 
( )
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log ex
x∫  by using Simpson's 1/3 rule by taking h = 0.5.

3. (a) If f (0)=1, f (1)=3, f (4)=261 and f (7)=2409, find f (5) using Lagrange's
interpolation formula.

(b) Find x for which y is maximum and find this value of y :

             
x 1.2 1.3 1.4 1.5 1.6

y 0.9320 0.9636 0.9855 0.9975 0.9996

(c) A box contains 7 red 5 white and 4 black balls. A person drawn 4 balls from the
box at random. Find the probability that among the balls drawn there is at least
one ball of each colour.

4. (a) A random variable X is distributed at random between the values 0 and 1 so that
its probability density function is f(x)=kx2 (1−x3), where k is a constant. Find the
value of k. Using this value of k, find its mean and variance.

(b) The joint probability distribution of two random variables X and Y is given by :

P(X=x,Y=y)=
( )1

1

68
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+
 for x = 0, 1, 2, 3 and y = 0, 1, 2.

Find the marginal distributions of X and Y. Also find the conditional probability
distribution of X given Y=1.

(c) Two random variables X and Y have the following joint probability density

function : ( )
( )2 2

2 3 ; 0 < <1, 0< <1
,

0, otherwise
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Find the Variance of X and Y. Also find Covariance between X and Y.

(6+6+6)

(7+7+4)

(6+6+6)
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5. (a) As an application of Central Limit Theorem, show that if E such that

P(|X −µ|<E) > 0.95, then the minimum sample size n is given by n=
( )

2 2
1.96

2

  
 
  

σ

Ε

where µ and σ2 are the mean and variance respectively of the population and X
is the mean of the random sample, E is the permissible error and at 5%, test
statistics is 1.96.

(b) A sample of 900 members has a mean 3.4 cms and standard deviation 2.61 cms.
Is the sample taken from a large population of mean 3.25 cms and s.d. 2.61 cms?
If the population is normal and its mean is unknown, find 95% and 98% fiducial
limits of true mean.(here value of test statistics at 5% level of significance is 1.96
and 2% level of significance is 2.33 from Normal table)

(c) Using the method of least squares, derive the normal equations to fit the curve
y=ax2+bx. Hence fit this curve to the following data :

x 1 2 3 4 5 6 7 8

y 1 1.2 1.8 2.5 3.6 4.7 6.6 9.1

6. (a) Using the following data, find out the two lines of regression. Hence, compute
the Karl Pearson's coefficient of correlation :

3X=250, 3Y=300, 3X Y = 7900,

3X2=6500, 3Y2=10,000, N = 10.

(b) What is Gamma Distribution? Show that the mean value of positive square root

of a γ(µ) variate is Γ (µ+
1

2
)/ Γ (µ). Hence prove that the mean deviation of a

normal variate from its mean is σ 2/π  , where σ is the standard deviation.

(c) The weights of a population of workers have mean 167 and standard
deviation 27.

(i) If a sample of 36 workers is chosen, approximate the probability that the
sample mean of their weights lies between 163 and 170.

(ii) Repeat part (i) when the sample is of size 144.

(6+6+6)

(6+6+6)
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7. (a) Fit a Poisson distribution to the following data and best the goodness of fit given
that χ 

2 for 3 degree of freedom at 5% level of significance is 7.81 :

  
x : 0 1 2 3 4

f : 109 65 22 3 1

(b) From the following data of age of husbands and age of wives, determine to
regression lines and estimate the husband's age when wife's age is 16.

husband's age 36 23 27 28 28 29 30 31 38 35

wife's age 28 18 20 22 27 21 29 27 29 28

(c) Suppose that n independent trials, each of which is a success with probability p,
are performed. What is the maximum likelihood estimator of p ?

-   o  0  o  -

(7+5+6)
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