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QQue.l Fill in the blanks.

10

(1) f(2) = (2% = — 2y) +4(22 — 22y) can be expressed 85 F(2) =.oomvrrvrirccrinnnn
(a) #2422z (b) Z2+iz () 22— 2iz (d) 2%+ 2iz

(‘2) zll!;flgo f(z) =ay it e = Wy

, 1 . 1 , 1 1

@ Jlm o O gl lin S (“) @l 2

(3) Singular point of f(z) = L I
gular p *EIHETD ArE 7 = woreveieers e,
(a) V3,41 (B) £V3 (¢) V3, +i (d) none of these

Bi -

4) flo)= 5 is analytic In ..o |
(a) {#V1, 42} () C-{1,2 (¢ C-{3, 2 (&) {1,2}

(5} exp (2 Zm) = e
(a) +/ef2{1-1) (b) +/e/2(1+4+1) (c) w (d)  none of these

(6) isingy = ......conn.
(a) —sinhy (b) dsinhy (¢) —isinhy (d) cosiy

() e =e ™ then 21 = oo,
(8) —zm+2nni (b} z+2n7w (¢) -z (d) =

(8) Tmage of y > 0 under the transformation w = {1+ 1)z 18 ..coveiiriiinnns
(@) u<v (b) wv<u (¢ O<w (d v=u

{9) Fixed point of w = 629 BLE vovvveevesrereerrasiennes
(2) 0 (b) i () 2 {d) 3

(10} Image of y > 1 under the transformation w = (1 = £)2 I8 .o,
(8) u+v<2 (b) 24+u>2 (¢ w—-v>2 (d) w—-v<2

Que.2 Answer the following ( Any Ten ) 20

(1) If }_{Eﬂ fz)=wp ; }L“z’(, g(2) = w;.Then prove that zl'i}rgln [f(£)g(2)] = woun.
) i
(2) By using definition, prove that a{i(z“’) =n"forallneN
z

(3) Bxpress f(2) = (z — % — 2) + i(2z — 2iy) in terms of z and simplify the result, where z = z -1y .

@ | (P70}




(4) Prove that J (2) = 7 is nowhere analytic,
(5) Is f(z) = 2uy + i{z? — y?) entire Fanction 7 Verify it
(6) Prove that e™¥sin ¢ and — ¢ ¥cosz are harmonic at each poiut of domain of xy-plane,

(7) Solve e = w for 7 .

{8) Prove that, €082 — ¢0Sz9 = —Qgin ( i 32—2) §in (ZI ; 32).
(9) Pind all zeros of cosh 2 .
(10) Discuss the image of w — (E+Dz 42,

(11) Find the image of line > €1, ¢1 > 0 under the transformation

= 1/z is the circle Also.show the
region graphically . :

(12) Find the image of a < 2 < b ; €<y < dunder the transformation 1 = €%,

Que.3 (a) Give an example of function such that its real and imaginary coreponent have continuous partial

derivative of all order at 5 point but the fanction is not differentiable at that point. Verify it.

(b} By using definition of Hmjt prove that lim (z% + ¢

= 2% -+ ¢, where ¢ is complex constant,
Z-r2n

OR
Que.3 (c) State and prove chain rule for differentiating composite functions,

wy(y — iz) . .
(d) It f(2) = W » 2# 0, f{0) =0 Prove that f{z) differentiable at ¢ .

Qued (a) Let f{z) = u(%,y) + 1(z, y) be defined in some neighborhood of zg = g +- iy,
suppose that the first order partial derivatives of u and v with respeet to x and y exists every-
where in that neighborhood Af these partial derivatives all contimuous at (zy, yo) and satisfies the
C-R equations 1y = Uy, Uy = —vg ab (20, yo). Then prove that f'(z0) exists .

(b) Prove that f(z) = (2% = 2)e* is entire function .

OR
Que.d {c) Give a function which js differentiable at a point but not analytic at that point. Verify it.
(d) Find harmonic conjugate v(z,y) of harmonic function u(z, y) = po) _g:_ 7

(¢) Give an example of fanction such that partial derivaiives of its components satisfies the C-R
equations at some points but function is not differentiable at that point. Verify it .

Que.b (a) Prove that ezp(iz) = exp(iz) it z=nz, neZ,

(b) Sclve e* = —1 = NG

(c) Prove that &%(sin—l [ m—

OR
Que.5 (d) Solve sinw = -4,

(e} Evaluate log{—1 + V3i) and log(~1 V3i)

() Prove that {sinhz|? = sinh?z + sin®y = cosh®s — cos?y .




ue.b (a) Find the image of ¥ > 1 under the transformation w = (1 — #)z . Also sketch the region .
Q ge oty g
(b} Find the image of 0 <y < 1/2¢ under the transformation w = 1 [z .Also sketch the region .
(c) Find linear fractional transformation that maps the points 21 = =1, zo =0, 23=1 onlo
wy = —1, wg = 1, wy =1 respectively.
OR
ue.6 (d) Prove that all linear fractional transformagion that maps the upper half plane
P

Jmz > 0 on to the open disk w] < 1 and the boundary Im z=0 on to the boundary of |uw| = 1

Ty
is given by w = &' t

=, I'm z > 0. Also prove the converse .
Z— 2z

(e} Prove that the transformation w = sinz is & one-one mapping of the semi infinite strip
y >0, —7/2 < e <m/2in the z-plane onto the upper half v > 0 of the w-plane.
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