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ENGINEERING MATHEMATICS -II

Paper : MA 2OL

tull Marks : 100

Time : Three hours

The .flgures ln the margln lndlco;te
full marks for the questlons,

Answer ang flae questions.

Show that any real square matrix can
be uniquely expressible as sum of a
symmetric and a skew-symmetric
matrix.
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(a)2.

(b)

'Ft

Find the inverse of the following fnatrix :.S

by elementary row transformations
6

1+1+4-6

(d.) If a is a differentiable vector function
of the scalar variable 't', then show that

(c) Define
matrix
find

(e
A=15

Is

(z 1 -1)
x =lr 1 -21
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d(- da) + d2a

a[o" dt)-4"77

Find iO if (t)

(it)

where
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(b) If A, b are constant vectors, w is a
constant and 7 is a vector function of
the scalar variable 't' is given by

7=coswtd+sinwt6

show that (i)
d27 .++w'2l =odt'

dft-\/ x+ = tn lAxb)dt
++4-8

(it)

(c) Prove that u=(y''' *) * '?'o' "),= |r/Lb 
0(*, a, z) 

" 
a (u, u, ut)

3.

4{.

(a) show that the Fourier serie s
corresponding ' to f (") = x2 in

7T<x<7T is
t

774@r+-4t(-rY cosnx
3 ft=L n2

Hence show that

o2-111
: = r T- T-i-t-.... EO O;6 22'92 42
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(b) born in':

. i rrr '-.i
g1rl. II a

(t) They will both be boys given that

at least one is a boy

ftn They will both be boys given that
the eldest is a boy. 4+4=8

(e) Compute the quartile deviation from the
,4following data

I

Assume that each child that iS

equally likely to be a boy or

ramily has two children, then

the probability that
what i

Marks: 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80
No. of :

Students
10 L2 16 L4 10 8 T7 5

4, (a) Define rank and

Find the rank
following matrix

nullity of a matrix. ;

and nullity of the'

J]
-s)^=[

12
37

-4 -2
1+1+4=6
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(b) If F = xvi +@z + a2)j, evaluate

I .F. di, where C is the curve a - 2x2
C,.

from (2,O1 to (4,I21.

(c) Evaluate the distribution function'F(x)
for the following probability density
function and calculate F(3)

(a) Reduce the matrix A

to its echelon form. H

x
5

F
h.

+(+-*)27',

0

0 < x 31

1< x34

; otherwise

8+1=9

Contd.

i

I

5.

(1 o 2 3)
l4 1-1 0l=l 213 3l
[o 2 1 -L)

ence find its rank.
5+1=6
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v.^F

-2xy j - 4xrt,,

evaluate

region bonded by

and 2x+2A+z=e.

(c) Obtain the moment generating function
of the random variable x having
probability density function . '

O< x<L
1< x<2

elsewhere

Also determine F2. 5+3=8

IJJ
V

is

0r)

where V

x:OrA-

lx
f (")=J2-x

I

t0

dv

i the

Z=O

6. (a) Show

either

and a
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that any ?"2 normal matrix is
symmetric or sum of a scalar
skew-symmetric matrix.



(b) A continuous distribution of a random
variable Xin the range (-3,3) is defined
by

*(s * *)' ;

*(.- z*') ;

*(s- *)' ;

-3< x<-1

- 1 < x < 1

1< x<3

Is the function f (x) is a
density function ?' Veriry.

Also show that the mean

probability

a"

1S ZeTO.

(c)

3+7= 10

Find the variance of a Binomial
distribution. 5

o tr :. 
.
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