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Instructions: Attempt all questions. Time: 2 hour

Section-A

1. The method xn+1 = pxn +
qa
x2
n
, n = 0, 1, · · · , is used to find an approximate value of

a1/3, a > 0. Which of the following values of p and q is true, so that the order of the
method is as high as possible.

(a) p = 2/3, q = 1/3 (b) p = 1/3, q = 2/3

(c) p = 1/2, q = 3/2 (d) p = 3/2, q = 1/2

2. Using two iterations of the Newton-Raphson method, approximate value of
√
(13)

is

(a) 5.6 (b) 5.5679 (c) 5.5678 (d) 5.5680

3. Which of the following is the best approximation to the number 2
3

(a) 0.6 (b) 0.66

(c) 0.67 (d) None of the above

4. Simpson’s 3
8
rule for the evaluation of

∫ b

a
f(x)dx requires the interval [a, b] to be

divided into

(a) an even number of subintervals

(b) an odd number of subintervals

(c) any number of subintervals

(d) number of the subintervals should be multiple of 3

5. If a quadrature formula 3
2
f(−1

3
) +Kf(1

3
) + 1

2
f(1), that approximates

∫ 1

−1
f(x)dx, is

found to be exact for quadratic polynomials, then the value of K is

(a) 2 (b) 1 (c) 0 (d) -1

6. The convergence properties of the iteration method to solve system of linear equation
depends on the iteration matrix H. If ρ(H) is the spectral radius of H, then a necessary
and sufficient condition for convergence is

(a) ρ(H) ≤ 1 (b) ρ(H) < 1 (c) ρ(H) ≥ 1 (d) ρ(H) > 1

7. Consider the following statements:

P: Gauss elimination method and Gauss Jacobi-method are direct methods.

Q: Gauss-Seidel method and Gauss-Jordan method are iterative methods.

(a) Only P is true (b) Only Q is true

(c) Both P and Q are true (d) Both P and Q are false

8. Let X be a random variable such that E(X2) = E(X) = 1. Then, E(X100) is

(a) 0 (b) 1 (c) 2100 (d) 2100 + 1



9. Suppose that the time taken by a particle to move from one fixed point to another
fixed point is distributed as N(µ, σ2 = 4). A random sample of 9 readings has a mean
of 50. By testing the hypothesis H0 : µ = 52 against H1 : µ ̸= 52 at 1% level, we
conclude that (Use Zα = 2.58 at 1%)

(a) µ ̸= 52 (b) µ = 52

(c) µ = 50 (d) None of the above

10. Which of the following is a third degree interpolating polynomial from the following
data?(0, 0), (1, 1), (2, 8), (3, 27), (4, 64).

(a) P3(x) = x+ 3x(x− 1) + x(x− 1)(x− 2)

(b) P3(x) = 7(x− 1) + 6(x− 1)(x− 2) + (x− 1)(x− 2)(x− 3).

(c) P3(x) = 37(x− 4) + 9(x− 4)(x− 3) + (x− 4)(x− 3)(x− 2)

(d) All of the above

11. Let X have a binomial distribution with parameters n and p, where n is an integer
greater than 1 and 0 < p < 1. If P (X = 0) = P (X = 1), then the value of p is

(a) 1
n−1

(b) n
n+1

(c) 1
n+1

(d) 1
n

12. One root of the equation ex − 3x2 = 0 lies in the interval (3, 4). The least number of
the iterations of the bisection method, so that error ≤ 10−3 are

(a) 10 (b) 8 (c) 6 (d) 4

13. Let E and F be any two events with P (E∪F ) = 0.8, P (E) = 0.4 and P (E/F ) = 0.3.
Then, P (F ) is

(a) 3
7

(b) 4
7

(c) 3
5

(d) 2
5

14. Using Euler’s method taking step size=0.1, the approximate value of y obtained
corresponding to x = 0.2 for the initial value problem

dy

dx
= x2 + y2

and y(0) = 1, is

(a) 1.322 (b) 1.122 (c) 1.222 (d) 1.110

15. A simple random sample of size 10 from N(µ, σ2) gives 98% confidence interval
(20.49, 23.51). Then, the null hypothesis H0 : µ = 20.5, against HA : µ ̸= 20.5

(a) can be rejected at 2% level of significance.

(b) can not be rejected at 5% level of significance.

(c) can be rejected at 10% level of significance.

(d) can not be rejected at any level of significance.
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Section-B

16. Find an interval of unit length which contains the smallest positive root of the equa-
tion x3 − 3x − 1 = 0. Take the end points of this interval as initial approximations
and perform two iterations of the secant method.

17. Let f(x) = ln(1+ x), x0 = 1 and x1 = 1.2. Use Lagrange linear interpolating polyno-
mial to obtain an approximate value of ln(1.1). Find the maximum absolute error at
this point.

18. The values of the constants α, β, x1 for which the quadrature formula
∫ 1

0
f(x)dx =

αf(0) + βf(x1) is exact for polynomials of degree as high as possible.

19. A box contains 7 white and 5 black balls. Three balls are drawn at random. Find
the probability that they are not of the same colour

1. when the balls are drawn at a time .

2. when the balls are drawn one by one without replacement.

3. when the balls are drawn one by one with replacement.

20. Let E be the permissible error in the means x̄ and µ of a sample and population
respectively. Let the standard deviation of the population be σ. Find the minimum
sample size n if P (|x̄ − µ| < E) > 0.98. Hence, find the minimum sample size to
estimate the mean within 5 units of the true mean, if σ = 30 and with 98% confidence.
(Use critical value Zα = 2.33.)
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