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\Af The coefficient matrix of a linear system of equations obtained by modelling a demand and
supply problem is given by
3 1
= [1 2] :

Use Cayley-Hamilton theorem to find the inverse of the matrix.

M A retired officer has some bank accounts, that pay interest but at the same time the owner
intends to withdraw money at a constant rate. The differential equation for the balance y in

the account at time ¢ is given by ¢y +ty = 1, ¢ >0, y(1) = 2. Find the solution of the
initial-value problem.

i) Let f(2) = (#* — 3t +2)sin(3t) be the velocity function of a particle in time domain. Find
the Laplace transform of f(t) in frequency domain. (4 + 4 + 4 Marks)

,2./ Find the first four terms in each portion of the series solution around zg = 0 for the following

differential equation
(z® +1)y" - 4:cy‘+ 6y = 0.
(12 Mark)
JA‘he discrete-time input (z,,) and output signals (y,) of a linear time-invariant system is related
by the given below equation
Uni2 = SUns1 + 6Yn =1 + 3n + 2,
(12 Marks)

Compute the output y,, without using the Z-transform.

.A./ «()" Find the Z-transform of a real discrete time sequence z[n] = n cos(nf).
Gff Find Z {tny2} if Z {un} = 25 + oy (6 + 6 Marks)
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1. (i) Let A be 3 x 3 matrix having eigenvalues 1,2,—1. Find the trace of the matrix B = A —

Al 4+ A% (4M)
(ii) Find the governing differential equation for y = e*(A cosz + Bsin z) (4M)
-1
(i) If L{f(t)} = <=, find L{e™* f(3t)}. (4M)
2. In an electro magnetic wave propagation, the following differential equation is obtzined
dy  dy
2 am
(1—1‘ )'Ch:—2—$E+4y—0
Find the power series solution about zero. (12M)

3. Indiscrete time signal processing system, the resulting difference equation is
4Un+2 - 4Un+1 + U, = 2" + %

Find the general solution using complementary function and particular integral. (12M)

4. The dynamics of a discrete state system is modelled by the difference equation y, .2 — 3yn+1 +

6yn = Up, Withyg = 0,7, = land u, = 1forn =0,1,2,3,--- . Using Z-transforms, find
the response of the system. (12M)
5. (i) Verify convolution property of Z-transforms for the signals #, = nand v, = 1.
(ii) Obtain the sequence whose Z-transform is U(z) = log(%5). (8M+4M)
QP MAPPING
Q. No. | Module Number | CO Mapped | PO Mapped | PEO Mapped | PSO Mapped | Marks |
1 1,2,3 e 1,2,3,5,6,12 | 12 ]
2 4 4 1,2 | 12 |
3 5 5,6 1.2.5 | 12 |
4 5 5,6 1:2.3 | 12 ]
5 5 5 1,2 | 12













