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MATHEMATICS — 111 Tag 7 N
40
Time—3 Hours Total Marks— 114

: (1) Attempt ALL questions.
(2) The choice of questions is internal as indicated In
each question.

(3) All questions carry equitl marks.

Attempt any Tivo parts of the following :(— ¥ - 2
(@) A mass M suspended from the end of & Relical
spring is subjected to a periodic foreeNf =¥ sin @1
in the direction of 1ts length. The forcdy 15 measured
positive vertically downw ardsSard,al zero time M s
at rest. If the spring stffhgs$as S. prove that the
displacement of M M F6mM the commencement
of motion is given D

N

: ®
q= L N1 sin@r——sinpr
Mep o~ )L p ]

. ) : "
wheré\p” ® — and damping eftects are neglected
M

/

@7 “Sel Y€ by Z-transform the difference equation

T

Viaa HOY L F9¥ =2

= AL =)

(¢) Solve in series the differential equation

oy e vl
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2 \ttempt any Four parts of the following :—
«) Show that -
47 (B + 3J (x)+ ], (x)=0

(h)  Obtain in terms of Bessel functions the solution of

differential equation

.‘l> f 7 2(\ \
L———*“—“),\'” ’]\':()
vl 2 )
[¢RY X )
3
(¢) Prove that —
Lo "
‘ P (x)dx=
v 2n+1
=1
(¢/)  Show that —
/ 2 \‘ , \
( l—x (U =n (UH \NY, )
Find the Fourier trag®guin of the function
@ .
'\1+--7 for (—a < x<0)
‘l 14
(=% v ) ‘ .
[ 1—— Jfor (O<x<a)
\ e
L0 ,otherwise —

0. the Hankel transform

\j“} Sh\)'\"-' lhili 11 n=>0,the
' | 0 Jf s> a
(sinax)] | I -
4 [ FE —— Jif O0<s<a
L% ) 142 2
| \((.’ - .y
\- 301 2
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3. Attempt any Four parts of the following :(— S04

(@) Show that the function defined by

f(2y=4) ixy

satisfies Cauchy’s Riemann equation at the origin but
is not analytic at that point.

(b) Find the values of ¢, and C-. such that the funcuon

\

f(2)=x"+Cy =2xv+i{Csx =y~ + 2 xv]
I > :

is analytic. Also find /()
(¢) Determine the region of the w-plane into whicglne ‘
. 1 ] : .
. region - <x<l and _ <y mappgdyby” the
b) P
transformation w =~
- (d) Find the bilinear transformatiohgvhichimaps the point
-=1. i —1intothe point y =Y. ® —: . Hence find
the image of = </
(¢) Evaluate
s N
J (: )_ d: i
0 ‘
alonghe)feal axis from =0t z=2 and then along ‘
4 Aindyparallel to y-axis from =210 7= D |
(H#N % Cauchy integral formula to e aluate 1
:osinm o tcosm I ;
¢ (f == l)(f -2) 3 |
: : . %
where ¢ is the circle 2 =5. |
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Attempt any Two parts of the following :— 10 x2
(a) State and prove Laurcnt’s theorem.
(b)  Use contour integration method to evaluate the

following integral :—

¢)  Apply calculus of residues to evaluate

. ff—r;—r ——dx, (a>b>0)
- ‘! X +a I’L b

)

. Auemptany Tivo parts of the fol leWin®:— 10 x 2

1911

() Solve the partial differen hgqeation
2 22 ~ ; ’ 1 +2
(D° = D7 = 3INP );i:_\‘_\' +e' .
(o) A tghtly s@clehed™String with fixed end points
v =0 and 3 =& nitially at rest in its equilibrium
position Ji g St vibrating by giving each point an initial
y?2 % (I —x), find the displacement of the string
logdft (1 find the displacement of the string
Ty Wistance x from one end at any time 1.
(@ W thin rectangular plate whose surface 1s impervious
fo heat flow has at r = 0 an arbitrary distribution of

temperature f (x, v). Its four edges x = 0, x = q,
0, v=bare kej

Vo= ot al zero temperature. Determine

1
I

the temperature at a point of the plate as 7 increases.
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