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PHYSICAL SCIENCE - 1
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PART A
(,;lnswer all questions. Each question carries 3 marks) CO Mark
3 :
1 , 1 -1 1 &9 COL £
Find the rank of the matrix [ 2 =2 2 - —18
3 =3 3" =5 . aF
. Show that X = [_ 1] is an eigenvector of A = [_5 . ] 3 R
-2 2 =2
Find the corresponding eigenvalue.
3 Findthe general solution of ODE y 4y —21y = 0. coz (3
4 " Find the homogeneous second order ODE with the basis of CO2  (3)
' solutions e>%, xe>*.
5 .. Find the Laplace transform of - €03 (3
6 Find the inverse Laplace transform of —————— Co3 €)
(s—3)%2+16
7 Find the Maclaurin's series for the function €2, co4 (O3
8 Find the Fourier coefficient a, for the function f(x) = |x| inthe CO4  (3)

interval —m < x < m.

PART B

(Answer any one full question from each module, each question carries 9 marks)

Module -1
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Check whether the set of vectors [1 -2 -2 3], [1-131], [-112

4] is linearly independent or

3
Find the eigenvalues of A = [1 '

not.

1

1 1
3 -—1|, also find
-1 3

eigenvectors corresponding to any one of the eigenvalue.

Find a relation connecting a, b, cunder which the system of

equations

2x-—4y+22=2a,2x—y—'vv'z=iv—b,x+y—22=c

has infinitely many solutions.

3 4

LetA=[4 _3

]. Find the mamx P and P! such that

PlAp = D, where D is a diagonal matrix, hence evaluate A3.

Module -2

Using the method of variation of parameters, find the general

solution of y" +y = secx.

Using the method of undetermined:ébéfﬁéiéﬁts;’ find the solution
of y —4y —5y=e*+x+2,70)=1,y(0)=0.

Using the method of undetermined qoefﬁcients, find the general
solution of  y"+ 3y + 2y =2cosx — sinx.

Using the method of variation of parameters ﬁnd the general
solution of ¥ — 2y’ + y = e*x3. :

Module -3

Write the following function using unit step function, hence

evaluate its Laplace transform. f(t) = {

tifo<t<?2
£oift 2

Using Laplace transform, solve the initial value problem

y' —2y —3y=40sint.
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. -1 3s+4
Find L ((5—2)(52+1))

Use convolution theorem to find L"1 (Sz(:Tg))
Module -4

Find the half range sine seriesof T — xin 0 < x < 7.

Find the half range cosine series of X in 0 < x < 3. Hence

evaluate
1 3
1- ? -+ ? —

Find the Fourier series of the periodié@ function f (x) given by

P —-2<x<D
f(x)‘{ xif0<x<2’

evaluate

f(x+4) = f(x). Hence

. : 1 g 4 1
) 1+32+§+ , (i) 1 3+5

* k%
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