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PART A
(Answer all questions. Each question carries 3 marks)
1. 0 -17 [3
Show that the vectors | 1 [,| 0 |,|1] are linearly independent
=11 1-11 13
2. Verify the mapping @ : R? —» C, where ®(x) = x; + i x, is a linear transformation

1 11T 11 -117T )
Does these vectors [5 ﬁ] ,[5 ﬁ] form an orthonormal basis

4.  Find the Eigen values of A~tand A*, without using Characteristic equation. If one of the

1 1 3
Eigen value of A = [1 5 1|is3.
311
5. Express the polynomial 2x3 + 7x? + x — 6 in powers of (x — 2) , using Taylor series

Expansion.
6.  Find the gradient and its magnitude at the point (1,2,0) for the scalar function
f(x,v,z) = x3+5y% —z3.
7.  Explain Bayes theorem and its uses
8.  Experiment of rolling 6 dices for 729 times. How many times do you expect at least three
dice to show a five or a six?
9.  Find the maximum and minimum value of f(x,y) = 5x — 3y , subject to x? + y? = 136
10.  Write the Lagrangian dual of , Min Z = 7x; + 5x,
Subject to the constraints: x; + x, < 20, 3x; —4x, <8, 5x; +3x, <10, x, <

5, v, <7
PART B
(Answer one full question from each module, each question carries 14 marks)
MODULE1I
11. a) Solve the system of equations using Gauss Elimination method )
x+2y+z=3,2x+3y+2z2=5,3x—-5y+52=2,3x+9y —z=4
b) Let @ be a Linear transformation from R3 to R?, where @x = Ax,
o . 7
Ay = [_11 (1) (1)], find Ker(®),ran(®) and its dimensions M

OR
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13.

14.

15.

16.

17.

18.

b)

b)

a)
b)

a)
b)

b)

a)
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1 1 0 1
Find the inverse of the matrix A = (1) (1) i 8 , using Gaussian method (6)
0 0 0 1

Define vector space. Is V a vector space, where V is the set of all ordered pairs
(x,y) with x,y € R.

Define: a + b = (x1x,,v1y,) and aa = (ax,, ay,), ®
where @ = (x1,y1),b = (x2,y,) € V.
MODULE II

4 2 =2
Decompose A= | 2 5 0 |using Eigen Decomposition (7)

-2 0 3
Solve using Cholesky decomposition )

25x + 15y — 5z =35,15x + 18y =33, -5x + 11z = 6.
OR
. . . 1 0 1

Find the Singular value decomposition of A = [_ 2 1 0 (10)

Using Gram-Schmidt Orthogonalization to orthogonalize the vectors

SiHIH

MODULE III
Expand f(x,y) = e*siny in powers of x and y using Taylor’s theorem ¢))
Find the local linear approximation of f(x,y,z) = xyz at the point (1,2,3). (6)
OR
Locate all relative extrema and saddle points of f(x,y) = 4xy — x* — y*. (8)
Explain the process of Automatic differentiation with an example (6)
MODULE IV

The joint probability density function of a bivariate discrete random variable
(X ,Y) is given by the table
X xl = 1 xZ = 2 x3 = 3

Y
y,=1| 0.1 0.1 0.2 (8)

y,=2| 02 0.3 0.1

1. Find the marginal probability density function of X and Y

2. Find E(XY) and Conditional distribution P(X/Y = y;)

If X~N(u = 20,0 = 5), find the probability that
1. P(X >23) 6)
2. P(JX—-20|>5)

OR
A random variable X has the following probability density function ¢))
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20.
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X 0 1 2 3 4 5 6 7
f(x) 2k Pk Pk k2 | 2k% | 7k?
+k

[«
==

1. Find the value of k

2. Findp(0 < X <5)

3. Findp(X = 6)
Out of 1000 families with four children each. How many would be expected to
have

1. 2 Boys and 2 Girls

2. No Girl child

MODULE V

Solve the linear programming problem graphically

Max Z = 2x + 3y

ste,x+y<30,y 23,05y<12,x—-y=20,0<x<20,x,y=0
Solve L.P.P using simplex method

Max Z = 5x + 3y

ste, x+y<2,5x+2y<10,3x+8y<12,x,y =0

OR
Find the minf (x,y) = x? — 2x + 1 + y?, choose the starting point
Xg = [8], using gradient descent method

Find the Hessian matrix of f, Also check whether the function f is concave or
convex, where f(xq, X5, x3) = (x; — x3)? + 2x2
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(7)

(7)



