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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. Probability Tables are allowed.

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

Total Time : 3 Hours Total Marks : 100

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

1. (a) The time taken by the driver to react to the brake is normally distributed having
mean value 1.25 second and standard deviation of 0.46 second. What is the
probability that reaction time of the driver is in between 1 second and
1.75 second ?

(b) Let X denote the number of traps (defects of a certain kind) in a particular type
of metal oxide semiconductor transistor, and suppose it has a Poisson distribution
with mean 2. What is the probability that there are exactly three traps and the
probability that there are at most three traps ?

(c) Suppose 25% of all students at a large public university receive the financial aid.
Let X be the number of students in a random sample of size 50. Then what is the
probability that at most 10 students receive financial aid ?

(d) A coin was tossed 400 times and the head turned up 212 times. Test the hypothesis
that the coin is unbiased.

(e) The nine items of a sample have the following values 45, 47, 50, 52, 48, 47, 49,
53, 51. Does the mean of these values differ significantly from the assumed mean
47.5 ?

(f) The regression lines of y on x and x on y are respectively y=ax+b, x=cy+d.
Shown that
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(g) Using the Taylor’s Series, find y(0.1) correct to four decimal places if y(x) satisfies

the initial value problem 2d
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= −  and y(0)=1.  Also find y(0.2).
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2. (a) A news magazine publishes three columns entitled Art (A), Books (B),
Cinema (C). Reading habits of a randomly selected reader with respect to these
columns are :

Read Regularly A B C A ∩ B A ∩ C B ∩ C A ∩ B ∩ C

Probabilities 0.14 0.23 0.37 0.08 0.09 0.13 0.05

(i) The probability that the selected individual regularly reads the Art column
given that he or she regularly reads atleast one of the other two columns.

(ii) The probability that the selected individual regularly reads the Art column
given that he or she reads atleast one of the given columns.

(iii) The probability that the selected individual reads atleast one of the first
two columns given that he or she reads the cinema column.

(b) An electronic store sells three different brands of DVD players. Among the sales,
50% are brand 1, 30% are brand 2, and 20% are brand 3. Each manufacturer
offers a 1-year warranty on parts and labor. It is known that 25% of brand
1 DVD players require warranty repair work, whereas the corresponding
percentages for brand 2 and 3 are 20% and 10%. Find :

(i) What is the probability that a randomly selected purchaser has bought a
brand 1 DVD player that will need repair while under warranty ?

(ii) What is the probability that a randomly selected purchaser has a DVD
player that will need repair while under warranty ?

(iii) If a customer returns to the store with a DVD player that needs warranty
repair work, what is the probability that it is a brand 1 DVD player ?

3. (a) An auditor claims that 8% of customer ledger accounts are carrying mistakes of
posting and balancing. A random sample of 500 was taken to test the accuracy
of posting and balancing and 20 mistakes were found. Are these sample results
consistent with the claim of auditor ?  (Use 5% level of significance)

(b) A machine produced 15 defective articles in a batch of 500. After overhauling it
produced 2 defectives in a batch of 100. Has the machine improved ?  Validate
statistically.

(c) The mean weight obtained from a random sample of size 100 is 60 gms. The
standard deviation of the weight distribution of the population is 3 gms. Test the
statement that the mean weight of the population is 65 gms at 5% level of
significance. Also set up 99% confidence limits of the mean weight of the
population. (6+6+6)

(9+9)
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4. (a) When the first proof of 392 pages of a book of 1200 pages were read, the
distribution of printing mistakes were found to be as follows :

No. of mistakes in a page (x ) 0 1 2 3 4 5 6

No. of pages (f ) 275 72 30 7 5 2 1

Fit a Poisson distribution to the above data and test the goodness of fit.

(b) Determine the constants a and b by the method of Least Squares such that y=aebx

fits the following data :

x 2 4 6 8 10

y 4.077 11.084 30.128 81.897 222.62

5. (a) Find a positive real root of x−cos x=0 by bisection method, correct up to four
decimal places between 0 and 1.

(b) Using the method of false position, find the root of equation x6−x4−x3−1=0
correct up to four decimal places.

6. (a) Show that the equation 
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in the interval (−1, 0) and one in (0, 1). Calculate the root correct to four decimal
places using Newton-Raphson method.

(b) Solve the following system of equations using the Jacobi Iterative method :

4x+y+3z=17, x+5y+z=14, 2x−y+8z=12

7. (a) Evaluate 
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in order to ensure that ? E ? ≤ 5 × 10−6 ?

(b) If Trapezoidal rule is to be used to compute 
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× , then how many points should be used to get desired accuracy ?

(c) By the use of the Newton’s Divided Difference formula find the f '(1.3) and
f ''(1.3) from the following table :

x 1.0 1.2 1.4 1.6 1.8 2.0

f (x ) 0.0 0.1280 0.5540 1.2960 2.4320 4.0

(8+10)
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SPACE FOR ROUGH WORK




