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(a) For the matrix I =l t 2 3 l, find non-singular matrices P and Q such that

[o -r ;)
PAQ is in the normal form.

(b) Using matrix method, show that the equations

3x+3y +22 =l; x+2y = 4, l}y +32 =-2, 2x-3y - z =5
are consistent and hence obtain the solution for x,y and z.

(a) Prove that the function sin h z i, unutflnd find its derivative.

(b) Use Cauchy's integral formula to evaluate 
t;rr1 

dz whercC is the circle

lrl=2.

(c) Expand f(r)=-*-:r-'----'. about z- -).
(z +1)(z +2)

(a) Solve y -.*= o(r'.*)

Find the orthogonal trajectories of the family of curves +.*= I where 2' a" b'+4,
is a parameter.

OR

(a) Solve (O'+D-2)y-e-2* +2sinhx.

(b) Solve the following simultaneous equations

4L*Sr-2y=r, L+Zx+ y=0 ; giventhat x= !=0 when l=0.
dt dt

V. (a) ObtaintheFourierSeriesforthefunction f(r)=x',-1T,<x<lr'

Hence show that cl i* +.+*i* =+

(ii)i + +-++ =t-
(b) Expand rx - x' in a half-range sine series in the interval (0,lr) upto the first

three terms. 
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(b) Prove that I
0

VII. (a)

(b)

vm.

(ii) t e-o' sin 3r

(a)

(b)

A -2,d? -z at t= g
dt dt'

IX.

X.

I
VI. (a) Express the function f (.)l =

)

Wi

Find the Laplace transform of (i) sin3 2t

Find the inverse Laplace transform of
45+15 5s+3(i) 
l6sr _ 2s 

(rr)

OR

Apply convolution theorem to evaluate:

Solve using Laplace transform:

4+2+ -+-2y-o where !:t,dt' dt' dt

(a) A has two shares in a lottery in which there are 3 prizes and 5 blanks; B has

three shares in a lottery in which there are 4 prizes and 6 blanks. Shoy that A's
chance of success is to B's as 27 : 35.

(b) A random variable Xhas the following probability function:

valuesofX, X: 0 I Z i 4 5 6 7

P(,y) o k 2k 2k 3k kt zkt lk'+k

(i) Find k (ii) Evaluate e(X <A) (iiD Find the minimum value of xeX

such that P(x <r) t l.t2

OR
(a) An urn contains 10 white and 3 black balls, while another urn contains 3 white

and 5 black balls. Two balls are drawn from the first urn and put into the

second urn and there a ball is drawn from the latter. What is the probability that
it is a white ball?

(b) Assume that on the average one telephone number out of fifteen called between
2 PM and 3 PM on week-days is busy. What is the probability that
if 6 randomly selectbd telephone numbers are called (i) not more than three
(ii) atleast three of them will be busy?
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