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Instructions To Candidates
« Write only your repistration number i the designated box on the question paper. Writing anything elsewhere
on the quesiion paper will be considered a violation,
Course Outcomes
COL Tind solution for second and hipher order differential equations, formation and solving partial difTerential
cquations
CO2 Understand basic concepts of Laplace Transforms and solve problems with periodic functions, step functions,
unpulse functions and convolution
CO3 Employ the tools of Fourier senies and Founer transforms
CO4 Know the techniques of solving diflerential equations and partial differential equations
COS: Know the Z-transtorm and its application in population dynamies and digital signal processing

Answer any 10 Questions (10 % 10 Marks)
01 d’y dy ct

Solve the differential equation —5 — 2—= -1
one i ‘ ar A VT

by using mcthod of variation of parameters.

[10] (CO1/K1)
02, (1) At t = 0, a current of 2 amperes flows in an RLC circuit with resistance 1@ = 40 ohms, inductance I, =
henrys and capacitance C = 10 ® farads. Find the current flowing in the circuits at t > 0, if the initial charge on
the capacitor is 1 coulomb. Assume that there is no e.m.f I5(t) for ¢ > 0. (5 Marks)
(1) Form the partial differential equation by climinating arbitrary function ¢ from ¢(z? — zy, —) = 0.
z
(5 Marks)
[10] (CO1/K2)
03. (i) Find the complete solution of a PDE: 9(p?z +- q%) = 4. (5 Marks)

(i1) Solve p* — 2pq + 3¢ = 5. (5 Marks)
[10] (CO1/K2)

04 . - . . ~ oo € 3 - C bt
(1) Evaluate the integral using Laplace transform [ -—t——dt. (5 Marks)

5843
(8 —1)(s%+ 25+ 5)

(1) Find the inverse Laplace transform of . (b Marks)

[10] (CO2/K3)
05. (1) Find the Laplace transform of the periodic function with period 2¢, given by

(5 marks)

f(z);{t" 0<t<e

c—t, c<t<2c

(1) Using the Fourier serics of f(x) = x in the interval (0,2n), show that 1 - %

NS S — X
3 b =4 4
(5 Marks)

- =
[10] (CO2,3/K1)
06. d’y dy

Solve the initial value problem rriakr i 14y = 9 + u3(t) given that y(0) = 0 and 3/(0) = 10 using
(

Laplace transform. Here 'u3(t)" represents the unit step function.
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[10] (CO4/K3)
lve the first order partial duffercntial equation u(x,t) + ue(x,t) + u(z,t) =0 with u(0,t) =0 and
r,0) = sin r using Laplace transform.

1 '/J

(10] (CO4/K3)
Find the half range Founer cosine senies of f(z) = (x — z2) in the interval (0, 7). Hence, find the sum of an
mfinite senes -1% + 44 -3'7+. ..

[10] (CO3/K2)

Find the Founer cosine transform of e = . Hence evaluate the Fourier sine transform of ze z?
[10] (CO3/K2)
Find the Founer transform of the function
) = sinr, 0<zr<m
i 0, otherwise
Hence, show that [~ = : COS?(: =%) da = nf(z).
— =
[10] (CO3/K2)
(1) Find Zlu, .1 if Z[u,] = zi = & z’i— T (5 Marks)
(1) Find Z— transform of (n + 2)? + sin &% + 10. (5 Marks)
‘ [10] (CO5/K2)

Solve the following difference equation using Z-transform up 2 — 2Uny; + up = 2" Withug = 2,u; = 1.
[10] (CO5/K3)

BL-Bloom's Taxenomy Levels - (K1-Remembering K2-Understanding K3-Applying, K4-Analysing,KS-Evaluating, K6-Creating)
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