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1. (a) Assume that the weights of 800 male students are normally distributed with a
mean  of 28.8 kg and a standard deviation of 2.06 kg.  Find the number of students
whose weights are : (i) between 28.4 kg and 30.4 kg and (ii) more than 31.3 kg.

(b) Two cards are randomly selected from a set of 10 cards numbered 1 to 10. Find
the probability that the sum of the numbers on the two cards is even if (i) the two
cards are drawn together, and (ii) the two cards are drawn one after the other
with replacement.

(c) In a random sample of 1000 people from city A, 400 are found to be consumers of
rice. In a sample of 800 from city B, 400 are found to be consumers of rice. Does
this data indicate a significant difference between the two cities as far as the
proportion of rice consumers is concerned?

(d) Define errors. How many different types of errors occur while doing numerical
computations ? How can they be avoided ?

(e) A study of prices of wheat at Punjab and Haryana gave the following data :

Punjab Haryana

Mean `  19.5 `  17.75

S.D `  1.75 `  2.5

The coefficient of correlation between the two is 0.8. Estimate the most likely
price of wheat at Punjab corresponding to the price of ` 18 at Haryana.

(f) If ∆, ∇, and E denotes forward difference operator, backward difference operator
and shifting operator respectively, prove that E∇=∆=∇E.

(g) Round off the numbers 865250 and 37.46235 to four significant figures and
compute Ea (absolute error), Er (relative error) and Ep (percentage error) in each
case.

2. (a) A random variable X has the following probability function :

X : 0 1 2 3 4 5 6 7

P(X = x ) : 0 K 2K 2K 3K K2 2K2 7K2 + K

Determine :

(i) K

(ii) P(X > 6) and P(0 < X < 5)

(iii) if ≤ λ
1

P(X  ) > 
2

, find the minimum value of λ

(iv) variance of X

(7x4)



B2.1-R5/07-25Page 3

(b) To determine whether there is a relationship between an employee's performance
in the company's training program and their ultimate success in the job, the
company takes a sample of 400 cases from its very extensive records and obtains
the results shown in the following table :

  

Below 

Average
Average Above Average Total

Poor 23 60 29 112

Success in job 

(employer's 

rating)

Average 28 79 60 167

Very good 9 49 63 121

Total 60 188 152 400

                          Performance in training program

Use the 0.01 level of significance to test the null hypothesis that performance
in the training program and success in the job are independent.

3. (a) Find the regression line y=ax+b to the following data. Also estimate the value
of y when x=70.

x  : 71 68 73 69 67 65 66 67

y  : 69 72 70 70 68 67 68 64

(b) Apply the Jacobi method to solve the following system of linear equations. Continue
the iterations until two successive approximations are identical when rounded to
three significant digits.

5x1−2x2+3x3=−1

−3x1+9x2+ x3=2

2x1− x2−7x3= 3

4. (a) Three balls are drawn at random without replacement from a box containing
2 white, 3 red and 4 black balls. If X denotes the number of white balls drawn
and Y denotes number of red balls drawn, find the joint probability distribution
of (X,Y).

(b) Out of 800 families with 4 children each, use binomial distribution to find how
many families would be expected to have (i) 2 boys and 2 girls (ii) atmost two
girls ? Assume equal probabilities for boys and girls.

(c) Find the first two derivatives of ( )
1
3x  at x=50 from the following table :

x  : 50 51 52 53 54 55 56

y  = x
1/3 

: 3.6840 3.7084 3.7325 3.7563 3.7798 3.8030 3.8259

(8+10)

(14+4)

(5+4+9)
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5. (a) Find an approximate root of the equation x log10 x=1.2 using False Position
method, performing upto fourth iteration.

(b) Solve the following system of linear equations using Gauss-Elimination method.

x+2y+z=3,

2x+3y+3z=10,

3x−y+2z=13.

(c) An automatic filling machine is designed to fill containers with an average of
1.6 grams of powder. After making some adjustments to the machine, a quality
control engineer suspects that the machine is now underfilling. To test this, a
sample of 20 containers is taken. The sample mean amount filled is 1.54 grams,
and the population standard deviation is known to be 0.8 grams. At the 5% level
of significance, is there sufficient evidence to conclude that the machine is
underfilling ?

(d) Evaluate 
1

2

0

1
 d

1

x

x
∫
+

 using trapezoidal rule with h = 0.2.

6. (a) Using the fixed-point iteration method, find a real root of the equation

x3 −x2 −1=0.

(b) Test whether the sample with values 63, 63, 64, 55, 66, 69, 70, 70 and 71 has been
drawn from a population with a mean of 65 at the 5% level of significance.

(c) In a sample of 1000 cases, the mean of certain test is 14 and standard deviation
is 2.5.  Assuming the distribution is normal, find :

(i) How many students scored between 12 and 15 ?

(ii) How many students scored above 18 ?

(iii) How many students scored below 18 ?

7. (a) A manufacturer produces IC chips, 1% of which are defective. Find probability
that in a box containing 100 IC chips, no defectives are found. (Use the Poisson
approximation to the Binomial distribution).

(b) A solid of revolution is formed by rotating about the x-axis, the lines x=0, x=1
and a curve through the following points :

 

X : 0.00 0.25 0.50 0.75 1.00

Y : 1.0000 0.9896 0.9589 0.9089 0.8415

Estimate the volume of the solid formed using Simpson's one-third rule.

(c) Find the positive root of x4−x−10=0, correct to three decimal places, using
Newton-Raphson method.

- o O o -

(8+4+3+3)

(6+6+6)

(6+6+6)
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SPACE FOR ROUGH WORK


