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Instructions: s 1) Answer any five questions with at least one from each Module.
2) Assume suitable data if necessary.
MODULE-I
Q.1 a) Prove the following 6
) If A is a square matrix then adj A/ =(ade)’
ii) Rank of transpose of a matrix is same as that of original matrix .
b) Convert the following Matrix to Normal form and hence find the rank. 8
15720 8800 K
A=]2 4 6 2
T2 3.2
c) Solve the following system of equations using Matrices. 6
2x+3y+4z=1
X—2y =3z =2
3x + Y272 =2 5
Q.2 a) Examine the following system of vectors for Linear Dependence. 6
Xl = (112: _3I4);X2 = (3’ _1:251);X3 = (1: _5;81 _7)
b) Diagonalize the following matrix 8
22 1
A=|1 3. 1
1 2 2
¢) Verify Cayley — Hamilton Theorem and hence obtain the inverse of the matrix 6
1 2 -2
g A=|=1 3 0 ]
0 -2 1
MODULE-II
Q.3 a) Determine Fourier series of function f(x) defined by 8

—m; for—-m<x<0

- f(x)_{x; for0<x<m

Hence find the sumlz+i2+iz+ ————————— 00
i1 &) 5
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Q.4

Q.5

Q.6

Q.7
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b) Find the Fourier series for the function
_af x if0<x<2
f(x)_{zt—x; if2<x<4

¢) Find halfrange Fourier cosine series of f(x) = x in the interval (0,7)

a) IfF(s) is Fourier Transform of f(x), then prove that
i) F{f(x)cosax}=%[F(s+a)+F(s—a)]
i) F{el™ f(x)} =F (s + a)

b) Find Fourier Transform of .
F(x) .=, x| < a
=, |x] > a

¢) Find Fourier Sine Transform of e**

MODULE -11I

a) Find the Laplace transform of
i) et cosig

s t e3%sin2
“) Ioe Sin z2u du

¢) Prove that
) IFL{f(D) = F(s)then L{f(an)} = F ()
i) IFL{F(D)} = F(s)then L{f' ()} = sL{f()} - f(0)

. ) s2+4
a) Obtain the inverse Laplace transform of: log (sZ+9)

b) State and prove Convolution theorem in Laplace transforms.

¢) Find the solution of the differential equation using Laplace Transforms :
(D?>+4D +5)y =e 2 Sint;y(0) =0;y'(0) =1

MODULE -1V
a) Using the method of separation variable, solve
s L % _ 3y givenu = e, whenx = 0
o u;givenu = e “Y,whenx = 0.
b) Solve the following partial differential equation, using method of separation of variable
0z 0z
2x——4y — =0
oax = oy

¢) Derive the one — dimensional wave equation.
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Q8 a) Derive the solution of one — dimensional heat equation. 10

b) A tightly stretched string of length 10cm is fastened to two points. Motion is started by 10
displacing the string into the form of the arc y = Ax(10 — x) from which it is released
at time t=0. Find the displacement of any point on the string at a distance x from one end
at time t.
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