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MATHEMATICS - IV
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QUESTION CODE : W143

Answer Question No. 1 which is compulsory and any five from the rest. The figures in the
right-hand margin indicate marks.

1. Answer all the questions precisely on one place. [2× 10]

(a) For what values of α and β, one can claim that the integration rule
b
∫

a

f(x) dx = α f(a) + βf(b) is exact

for all polynomials of degree at most one.

(b) What is the sum of all Lagrange polynomials corresponding to some data points?

(c) What is the degree of the interpolating polynomial corresponding to 4 data points which are obtained
using a polynomial of degree 2?

(d) How many multiplications required in Newton’s divided difference interpolating polynomial corresponding
to n + 1 data points?

(e) If the equation x2 + ax + b = 0 has two real roots α and β with |α| < |β|, then what is the φ(x) in the
equation x = φ(x) for determining the root α using fixed point iterative method.

(f) What is the probability of answering n − 1 correctly in a two column matching problem containing n
information provided all are answered?

(g) If 4 cards are drawn at random from a deck of 52 cards, what is the probability of getting different
denomination of same type?

(h) Role a die twice. Let A be the event that sum of outputs is even, and B be the event that one of the out
is odd. Events A and B are independent. Justify the statement.

(i) What is the probability of opening a door at nth attempt when one opens the door without eliminating
the trial key from the key ring containing three keys out of which two keys are false?

(j) IfX is a random variable with E(X) = µ and V ar(X) = σ2, then find E(Y ) and V ar(Y ) where Y = X−µ
σ

.

2. Answer in detail in compact form.

(a) If three cards are drawn at random from an urn containing 2n + 1 cards printed an unique number from
1 to 2n + 1 on each, then what is the probability the number printed on they are in arithmetic series. [5]

(b) A box contains N objects out of which M are defective. If one draws without replacement n ≤
min{M, N − M} objects, show that the probability density function for getting x defective objects

is f(x) =
(Mx ) (

N−M

n−x )
(Nn)

, x = 0, 1, 2, · · · , n [5]

3. Give the detail derivation.

(a) If a boy and a girl newly fallen in love decided to meet between 9 PM to 10 PM every day in a lonely
place to share their thoughts, with the understanding that each will wait no longer than 10 minutes for
the other, then what is the probability that they will be able to share their thoughts. [5]
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(b) Find the parameter k so that the the bivariate function

f(x, y) =

{

k, 0 ≤ x ≤ y ≤ 1,
0, otherwise

is a joint probability density function of some random variables X and Y , and find the respective marginal
density functions. [5]

4. Answer the following questions.

(a) Determine the parameter a in f(x) given below so that f(x) is the probability density function of some
continuous random variable X, and hence find the cumulative distribution function F (x) of X. [5]

f(x) =







ax, 0 ≤ x ≤ 1
3

2
(x− 1)2, 1 < x < 2

0 otherwise
,

(b) From the experience Mr. Haris has found that the low bid on a construction job can be regarded as a
random variable having the uniform probability density function

f(x) =

{

3

4c
, 2c

3
< x < 2c

0, otherwise
,

where c is his own estimate of the cost of the job. What percentage should Mr. Haris add to his estimate
cost while submitting bid to maximize his expected profit? [5]

5. Answer the following questions.

(a) If the length of the confidence interval for mean is 0.3 corresponding to 95 percent confidence with some
sample with standard deviation 2, then find the number of samples one has to consider (One can use
z0.005 = 2.575, z0.05 = 1.645, z0.025 = 1.96). [5]

(b) If a sample of 2 tyres of a certain kind has mean life of 35000 miles and a standard deviation of 5000
miles, can the manufacturer claim that the true mean life of such tyres is greater than 35600 miles at the
0.05 level of significance (One can use z0.005 = 2.575, z0.05 = 1.645, z0.95 = 1.645). [5]

6. Answer according to the instruction.

(a) Find the root of the equation x5 − 3x + 8 = 0 in the interval (−2, −1) correct up to 3 decimal places
using fixed point method. [5]

(b) Solve the systems of non-linear equation x2 − y = 7 and y2 − x = 1 correct up to 3 decimal places using
(2.5, 1.5) as initial information. [5]

7. Answer precisely according to requirement.

(a) Find the interpolating polynomial using Lagrange polynomials corresponding to the data points (0, 1),
(1, 2), (2, 5) and (3, 10). [5]

(b) Evaluate the integration
2
∫

1

x dx
1+x2 using Simpson’s

(

1

3

)

rd rule using h = 0.25. [5]

8. Answer according to the instruction.

(a) Evaluate
2
∫

1

ex dx
1+x2 using 3 point Gauss quadrature rule. [5]

(b) Solve the initial value problem y′ = x + y, y(0) = −1 using Euler modified method in the interval [0, 0.2]
with h = 0.1. [5]
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