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“Time { Three Houss] | | L [Maxitm Mk 60
- N.B.t— (1) Solve all FIVE questions, | PR

” L 2) All questions carry equal marks .

(3) Quesuons it04 have an alternative, Solvc cach qucsuon in fuII orits dltt:'maiwc in. ﬁﬁt

UNIT-I B

(A} Obtain thc Fourier serics expansion of

o fy=Rin - Sx S
g ‘and deduce that at x = 0
z L S
> =ETEtE TR 6
g o 12 F 27 ¥ 4 |
g " (B) Express f[x} cosx as a Fourier sine serigs¥n the half range 0 < x < . 6
s OR
% (C) Find the Fourier series for the function f(x) defined by |
e v @, -2<£x<0
§ | f(x) =g 6
: ' : % 0 <x <2

| (D)' Show that
l 1 2nTX
EL-—x TT.,Zu H“-l g—f—g(fmxn’L, 6
i UNIT-I. -
2 _.(A/If P"‘ i a rchncmcnt of a partition P of [a, b], then prove that
up o) s LP* A, ),
‘whre o is’monatonically increasing function on [a, b).
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' _e_.{'(;“;:jf';'ff:g R(@) ‘on a.'b], then prove that

M € Reo) amt“E -' fd"’jt < f it]da. e -e."":'_l ;

cﬁ’)l Suppos:. F and G are dﬂfemnnabic hmctmns onfa bl,F=1¢€ R{(X_l and G' g '3 R{m an
" {a/b]. Then prove - |

)
o o, =

| Foogtxydx =Fib) G(b) ~F@)G(a) ~ [ 1(x)Glxx. R
. _ UNIT-III
3. (A) If iz) = u + iv is analytic in a domain D, then prove that u, v satisfy the equations

& _dv @ v : e :
=LY — =—, — =—— provided the four partial denivatives ug Uy v, v exist 6
(B) Find the analytic function f{z) of which the real part is 4 5 €(x cosy - v sinv). 6
SRR OR
. v
C) Ifu=X¥ - ¥, v=—7—=, then show that'both u and v sausfv lace’s eqguanon. bui
{\‘?5(- | Y m en u sfv Laplace's equar
"'17- u -+ iv is not an analytic function of z. | R

{D} If u and v are harmonic in a regiop,Rvthen prove that

na g . gLy |
EE_EE+IEE+E is analviic in R 6

UNIT-IV

WO IUIUONUUILI MMM

N 4. {A) Detcnmnc the regmn R of w-planc into which the rectanuuiar region R boundad by x = 0,

=y

r; KTy =0,x =2 y= 3 in z-planc is mapped under the map w =725 2. 6
S (B) If there is-only one invariant point p. then show that the bilinear ransformation may be put in the
'_ _ /" form : : ' : : '
= +k, where k = . 4
W= p Z-p a-cp
RS P OR .
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(C) Find the condition that the vanstormation w = : :h wansforms the unit cirele in w-plane into
: straight line of z-plane. 6
/’U’J/) Show that the transformation w = 2; +j transforms the circle € + ¥ — dx = 0 into the straight
line 4u + 3 =0, 6
UNIT-V
5.  (A) Obtain Fourer series for the function
fix) =1 on (0, m). 1Y
(B) Find the Fourier coefficient b for
fix) =x, 0 <x < 2m. 1%
\'YC) Given that f € R(a) on [a, b]. Then prove for positive_constant ¢, cf € R(a) on [a, b]. 1%
(D) State fundamental theorem of integral caleulus. 1Y
(E) Using polar form of Cauchy-Riemann equations,
<V show that w = f(z) = z is analytic. 1%
- ﬁ:} Prove that u = (x — 1)* = 3xy* + 3y isq@‘harmonic function. 1%
= (G) Find the fixed points of the bilinear transformation
:,V _2+iz -2 14
Z+1

. z -1
(H) Write the normal form.of a'bilinear transfonmation w = 1

- given that 2 = 1, -1 are us fixed

4
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"
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