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(1) Use of Programmable calculator and any other electronic instrument is prohibited.
(2) Instructions written on main answer book are strictly to be obeyed.

(3) Draw neat diagrams and figures (if necessary) at right places.
(4) Assume suitable data if needed.

Q-1
a)
b)
c)
d)
e)
f)
9)

Attempt the following questions:
State Dirichlet's conditions for Fourier series.

State and prove first shifting theorem.

Find: L(5—sin2 2t — cos? Zt)

Solve: (D*+D)y=0
Find: L(t3e3‘)

Eliminate the arbitrary function fromthe equation z = xy + f (x+y)

Derive the iterative formula for finding the reciprocal of positive number N by
Newton-Raphson method.

Attempt any four questions from Q-2 to Q-8

Q-2

a)

b)

Attempt all questions
Obtain the constant term and the co-efficient of the second sine and cosine terms in
the Fourier expansion of y as given in the following table:

X 0 x 2—” T 4—” 5—7T 27
3 3 3 3
y 1 14 1.9 1.7 15 1.2 1

Solve the differential equation(y"+3y’+2y)=e'; y(0)=1y'(0)=0 by using

Laplace Transformation.

Attempt all questions
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b)

Obtain Fourier series of f (x)=x?in (-, ) and hence deduce that

S —=t5——+t.=—"
1?2 22 3 4 12
X

Find the Fourier series of f (x):{x ,
+

Find the half range sine series of f (x) =

Attempt all questions

-1<x<0
O<x<l

X

O<x<z
2

V4
T—X E<X<7[

Find Laplace Transformation of sin2tand t" by using the definition of it.

Evaluate: L(te’”sinzt)

State Convolution Theorem and using it find L‘l[;J .

Attempt all questions

(s—2)(s+2)2

Solve the differential equation ( D?+2D +1) y =e “log x by the method of variation of

parameter.
Solve: (D4 —1) y =e*cosx

Solve: (D2 —4D+4)y:e2X +C0s2x+ x°

Attempt all questions

Obtain a formula for qth root of a positive integer N and find the value of +/28 by
Newton-Raphson method up to four significant digits.
Find the root of the equation x* —2x+5=0 by bisection method up to three decimal

places.

Find the roots of equation cos x—xe* = 0by using secant method correct up to four

decimal places.

Attempt all questions

Solve the differential equation %u = 23—u+u; u(x,0)=6e" by the method of

separation of variables.

2

Solve: 2% =sin Xcosy, given that a_
oxoy oy
multiple of .

—2cosywhen x=0and z=0when y is a

Find the general solution of the differential equation(y+z) p+(z+x)q=(x+Y).
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Attempt all questions
Solve: (xzD2 + xD) y=

Find: Ll{—4sz+5 }
(s-1)"(s+2)

12log x
X2

Form the partial differential equation f (x*+y®+ 2%, xyz)=0.
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