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No of printed page : 2

Time : 03:30 p.m. to 05:30 p.m. Maximum Marks : 70
Que . : Fﬂl m the blanl e §
(-1) Domain of f(z) = . i > I8 s
(8) {zeC [/ Imz=0} (b) {2€C/ Rez#0} (¢ {zcC [/ Imz#0}
(d) {zcC / Rez#1} '
(2) F(z) = (2 — 4% —~ 2y) -+ i(2z ~ 2zy) can be expressed as f(z) =i
(@) 242 () Pz () R-2iz (4) P42
(8 Jim F(2) =00 Ml oo =0
@ o O "f_(l—lj 0 1ms(;) © s
. 2 :
(4) If f(2) = 2z + g’z then f is differentiable at ...
(a) 2 (b) 1 (¢) 0 (d). noneof these
(5) f(z) = (—zgf_?%b)— is analytic in ..o
() {&v1, £2} (b) C-{1,2 (¢ C-{3, 2} (4 {1,2}
(6) If C-R equations are not satisfied at 2o then f(7) 18 oo at zg .
| (a} differentiable (b) not differentiable (c) need not be differentiable (d) none of‘ these
- (7) if & is purely imagin@y then I'mz = ... ., nel.
(0) @nalr (b) 2Zox (@) 7 (@) (2n+L)/2
(8) costy = e
" (a) coshy (b) icosy (¢) —coshy (d) dicoshy |
(9) image' of © > 0 under the transformation w = (1 + D)2 18 v
(8) u<uv (b) veu (€) u<—v (A u>-—v
(10) Tixed point of w= z; 1 BYE Lo s
' (8) i (b) i (¢ ~1 (d 3
Que.2 Wiite TRUE or FALSE. , (s]

(1) Cartesian form of f(z) = 2% is f(z) = 2® — y* +i2zy

(2) im f(2) =co iff lim —1—:0

2—2p Z—rzn f(z)
‘ \ 2 +4 .
(3) Singular point of f(z} = () is z = +/31
22—

(PTo)




(4) T u(w,y) = 4 — 322y then ey + Uyy = 1

{(6) exp(z + i) = ¢*.

(6) ¢” is periodic function with period 2nwi , n € Z

(7) The image of line x = ¢, , ¢ # 0 under the translormation w = 1 [z is circle .

(8) If T(z) = i::— b (ad — be # 0). Then hm T(z) =c/a, if c# .

Que.3 Answer the following ( Any ten ) 20

(1) Express f(z) = 2% 4 z + 1 in cartesian form.

(2} Evaluate lin& , if possible.
-

[ ST

(3) By using definition, prove that ad;(z”) =nz""! forall n € Z.

(4) Check that f(2) = sinz coshy + icos zsinhy is entire or not.

(5) Prove that e ¥ sin.:c and — e ¥Ycosz are harmonic at each point of domain of xy-plane.
(6) Prove that f(z) = € is nowhere analytic.

{7) Prove that exp(iz) = exp(iz) it z=nxr, neZ

(8) Prove that |cosh 22 = sinh® z + cos® y = cosh® = sin? .

(9) Evaluate log{—1 — v/3i) and log(ei).

{10) Find th'_e imageof 0 <z <1, 0 <y < 1 under the transformation w = iz.Also sketch the region.

1
(11) Find the image of 0 < y < % under the transformation w = 1/z.Also sketch the region.
: c

(12) Find the imageofa <a < b; 0 <y < 7r under the transformation w = e* Also sketch the region.

Que.4 Attempt the following ( Any FOUR ) [32]

()1 = T s, s -0

2(z8 + y?)
(i) Is f(z) continuous at 07 (i) Is.f(z) differentiable at 0 7

(2) If f and g are differentiable then prove that fg and f/g are differentiable .

(3) Let f (z) = u(z,y) +iv(z,y) . I f/(2) exist at 2y = 24+ iyy then prove that the first order partial
derivatives of u and v must exist at (zy,1) and they satisfies the Cauchy-Reimann equations
Ugp = Uy ; Uy = —V; at (Zg,Yy)- Under which condition converse of above statement hold. Prove it.

(4) Find a harmonic conjugate v(z,y) for u(z,y) = 2z — 2% + 329% .
(5) Prove that tanh ' z is multiple valued function .
(6) Solve the equation sinhz = i and e* = /3 — 4

(7) Prove that all linear fractional transformation that maps the upper half plane
Imz > 0 on to the open disk |w[ < 1 and the boundary Im z = 0 on to the boundary of |w| = 1

Z—2Zp

is given by w = e , (Im 2z > 0) . Also prove the converse .

{8) Find linear fractional transformation that maps the points
n=2,m=1,m=—2omto w=1,wy=1, wy=—1 respectwdy
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