B.TECH /AEIE/ ECE/EE/CE/3R> SEM/ MATH 2001/2017
MATHEMATICAL METHODS
(MATH 2001)

Time Allotted : 3 hrs Full Marks : 70
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) The value of gﬁczd_—z4 where C is the circle |z — 1| = 2 is
(a) 2mi (b)O (c) =i (d) 4mi.
(ii) Which of the following functions has an essential singularity atz = 0?
E ESE S 22 =
(a) D)2+ (e (d) e,
(iii) Let C be a closed curve enclosing the origin. Then gﬁc %dz is
(a) mi (b) 2mi (c)—mi (d) 4mi.

(iv) The Fourier sine transform of S(x)=e",a> 045

S a 2s

(a) (a2+s?) (b) (@2+s2) (C)(az—ﬂz) (d) none of these.
1
(v) JP (x)dx =
3,
(a) 4 (b) 1 (©)2 (d) 0.
(vi) The period of the function f(x) = | sin x| is
(a) 2m ()3 (©m (1.

(vii) For the differential equation
x2 (1=x)y"+xy' +y=0
(a) x = 1is an ordinary point
(b) x = 1is aregular singular point
(c)x = lisanirregular singular point
(d) x = 0is an ordinary point.
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L d
(vii)) —{x"],(x)} =
() x*13(%) (b)x*J3(x) () x*Js(®)
(ix) TheP.lof(D*— D’Z)Z =cos (x+y)is

(d) —x*J3 ().

@ %cos x+y) (b) gsin x+y)
(c) xsin(x+y) (d) x cos (x +y).
(x) The value of lim,_; % is
@1 (b)—1 (c)i (d) -i.

Group -B

2.(a) Find the imaginary part v(¥, y) of the analytic function
f(z) = u(x,y) + iv(x,y)where u(x,y) = e?*(x cos2y — y sin2y).

(b) Show that [ —“=2% dg = =
6 +6=12
sin(mz?)+cos (nz?) . . _
3. (a) Evaluate gﬁc Wdz where C is the circle |z| = 3.

(b) Determine the poles of the function f(z) = 0 and the residue at

VA
z—1)2(z+2)
each pole. Hence evaluate _(ﬁc f(z)dz, where Cis the circle |z]| = 2.5.
6 +6=12
Group - C

1,for x| <1

4.(a) Find the Fourier transform of the function f(x) = {0 for [x| > 1

oo sinx cos Ax
Hence evaluate [~ ——— dx.

(b) Using Parseval’s identity for the following function
£(x) ={—x,f0r —2<x<0
x,for0 <x<2
4

provethatZi[}:n—, n=1,3,5... 6 +6=12
n“ 96

5.(a) Evaluate F'[e"],4>0.
(b) Find f(x) ifits Fourier cosine transform is

S
- a— -, fors< 2a
fc(5)={ 2

0, fors > 2a
6 +6=12
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Group -D
6. (a) Find the series solution of the differential equation
ndy Ay
1+x )dx2+xdx xy=0
about the point x = 0.

(b) Express J,(x) in terms of J,(x) and J; (x).
7 +5=12

3—x
%2

2 2 . 3 _ |2 .
7. (a) Show that ]g x) = p— ( sinx — =cos x) where ]%(X) = \/%smx and

] %(x) = \/ﬂzxcosx.

(b) Determine the singular points and check if they are regular or irregular:
x2(x+ 1)2%y" + (x%2 — 1y’ + 2xy = 0.

(c) Solve by finite difference method: y"'(x) + y(x) + 1 = 0, where
y(0) =0, y(1) = 0andh = 0.5.
4 +2 + 6=12

Group - E
8.(a) Form the partial differential equation (by eliminating the arbitrary function)
from the relation z = (x + y)@(x? — y?).

(b) Solve (x* —yz)p + (y? — zx)q = z% — xy
6 + 6=12
9.(a) Find the general solution of the following partial differential equation
2 2 2
0z 702 1p@2 oo
Ox oxoy oy

(b) Solve the heat equation given by
ou 1 o0u
o hox’
by the method of separation of variables.
(Given thatu (0,t) = 0,u(l,t) = 0,u (x,0) = sinY).
5+7=12
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