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9. (a) Find the general solution of the following partial differential equation B.TECH/ME/4™ SEM/MATH 2001/2017

0z 02 (02 osfaxty) MATHEMATICAL METHODS
o’ 8x8y oy’ g (MATH 2001)
(b) Solve the following partial differential equation Z(xp - yq) =y’ —x Time Allotted : 3 hrs Full Marks : 70
6+6=12 Figures out of the right margin indicate full marks.

Candidates are required to answer Group A and
any 5 (five) from Group B to E, taking at least one from each group.

Candidates are required to give answer in their own words as far as

practicable.
Group - A
(Multiple Choice Type Questions)
1. Choose the correct alternative for the following: 10x1=10
(i) Thevalue of f( ) where £(a) j dz C: |z| 2.51s
(z— a)
(@o (b)1 (c) m (d) -1.
(ii) If the function f(z)is not analyticat z =0, then z =0 is called
(a) an ordinary point of f (z) (b) asingular point of f (z)
(c) zero of f(z) (d) none of these.
(iii) If F(s) is the Fourier Transform of f(x), a # 0then F{f(ax)}is
(@ LFs/a) ) -1 F(s/a)
a
© LFGs/a) @ - L r(sa)
g g

(iv) If the function f(x) =x,— 7 < x < ris represented by a Fourier series

as 204 i (a, cosnx +b,sinnx), then a, =

n=1

(@o (b)1 (c)2 (d) %.
(v) The residue of = _atz= ia is
z"+a
l. I, .
(a) —Ela (b) Ela (c) ia (d) a
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(vi)

(vii)

(viii)

(ix)

()

(b)

(b)

4. (a)

MATH 2001

The solution of the differential equation (1 — x?)y" — 2xy + 12y =
0is

(@) Py(x) (b) P, (x) (©) P (%) (d) P3(x)
J1(x) is given by

2

2m 2T T 2
(a)\/;smx (b)\/;cosx (c)\/% COSX (d)\/;smx

P.Lof (D? + 4DD — 5D?) = sin(2x + 3y) is
3

(a) 2sin(2x + 3y) (b) Zsin(Bx + 2y)
(©) %sin(Zx + 3y) (d) sin(2x + 3y)
The solution of the p.d.ep—q =11is
(@)z=ax+ (1 —-a)y (b) z = ax
(z=ax+(a—1x+c (dz=c
The Fourier series of an even function contains only
(a) cosine terms (b) sine terms
(c) sine and cosine terms (d) none of these.

Group - B

Use the definition of limit to prove that L¢ {Z + i(z + 2)} =1+1i.

z—ol-i

Determine whether the function v=—e “siny is harmonic. If

harmonic, then find the analytic function f(z) =u+1ivintermsofz.
6+6=12

State Cauchy s Integral formula and if f(z) = 522 — 4z + 3,
then show that

1@ 4, = —m(24 + 84i), where T is the ellipse 16x? + 9y? = 144.
J: p y

z+3i

Use Residue theorem to evaluate fIZI=1 % dz
2

6+6=12

Group -C

Find the Fourier series expansion of f(x) = x + x? on [— I, 1'[].
Hence, deduce that

g

1 1 1
T+ttt ==
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(b) Find the Fourier sine transform of the function e~*|. Hence prove that

0 X si _ T —m
fo ey dx =2e™™, m> 0.

6+6=12

5. (@) Find the Fourier transform of f(t) defined by
e fort>0 (a>0)

/@ :{0 fort<0

. \2

If F{h(l‘)}: ( 1 and h(t): 0for t<0,find h(t)using convolution

1—is
theorem.
(b) Find the Fourier inverse transform of the function F(s) = = L
s24+45+13
7+5=12
Group -D
2
6. (a) Solvein series (1 —x?) ZT}Z] - X% + 4y = 0 about the pointx = 0.
(b) Showthat] i(x) = \/E—Xcosx .
2
7+5=12

2_.n

7. (a) Solve by Frobenius method: 2x°y" + xy' — (x + l)y =0.

(b) Prove the following recursion relation for Bessel’s function using
generating function

x']n' (X) = _n‘]n (X)+ x']n—l (‘x)
8+4=12

Group -E

0%z 0%z

8. (a) Solve 7z ooy

9%z
-6 Fh Yy COS X
(b) Form the partial differential equations (by eliminating the arbitrary

functions) from f(x? + y?,z — xy) = 0.
6+6=12
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