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Q.1 Choose the correct option in the following questions, mention the correct option in the answerbook. [10]
(1) Domain of f(2) = ;;-2;—-1- 18 '
{a) C— {£1} (b) C— {0, %i,£1} {e) €~ {£1,44} (@) € — {1}
(2) Cartesian form of f{z) = 2% — 5iz is f(2) = e
(a) f{z} = (2® — ¥ ~ 5z) +i(2wy + 5) (b) f(z) = (a® — 4 — By) + i 22y — bv)
(c) f(2) = (a* — ¥° + 5a) + i(2oy — by) (d) f(2) = (a® — y? + 5y) + i(20y + 5z)

- (3) z.iiirilo flFy =00 iff v =0
.1 . 1 . 1 . 1
Oy Omgy Ol @)

(4) If £(z) = 22° + iday then f is differentiable at ......

(a) O (b) {z € C/Im{z) = 0} (c) {z € C/Re(z) =0} (d) none of these
(5) If u(z,y) = 2z — ¥ + 3:ny_2. then...... . _
{8) Ugg + Uyy =0 (D) U + gy = 1 (€) Ugz + ttey = 0 (d) none of these.
28+ 4

is analytic in oo

| (6) f(z) = CERCES .
(a) {£V3 , i} (bYC {3, i} (¢)C—{V3, =i} “(d) none of thesc

(7) sinh{2m1) = ........
{a) 0 {b) 1 ()i (d) ~1

(B) eXPZ.crraeianne 0, VY zel.
(8) < {b) 2 (¢) = (d) #
(9) Image of a horizontal strip 3 < x < 7 under the sransformation w =z is ..o
(A)3<u<T (b)3<wv<T (chv<u dyu<v
(10} Fixed point of w = Z_ BTE Looviis '
(a)d {b)y -1 (c} 44 (d) +1
Q.2 Attempt any Ten: [20]

(1) Prove that limit of function is unique, if it exist.

(2) Represent the region 3 < jz - 54| < 7 graphically in complex planc.

{3) Using definition of limit, show that zlgrzlﬂ ¢ = ¢, where ¢ is complex constaat.
(4) Define: Analytic function, Entire function.

(5) Show that u(z,y) = 3z%y — ¢ is harmonic in somé domain of complex plane.
(6) Show that f(z) = ¢""tV is nowhere analytic.

(7). Find all values of # suéh tha.t. e* = —1+iv3.

(8) Prove that cos?z +sin’z = L,

(9) Evaluate log(es).

@ | ¢ PTio)




(10) Find fixed points of the transformation w = g;g- _

(12) Define Bilinear teansformation. Is T(z) = 5522 a Bilinear transformation?

(12) Find the image of 1 < y < 4 under the transformation w = —5z. Also sketch the region.

Q.3
(2) If f and g are differentiable then prove that fg is differentiable and {fo)(2) = f(2)g'(£) + f'(2)9(2).

{b) By using definition of limit prove that fim. (2z + iy®) = 4.
Z—3 31

OR
Q.3

{c) State and prove chain rule for differentiation of composite functions,
{d) Prove that every differentiable function is continuous. Does the converse hold? Verify it.

Q.4
(a) Prove that f'(z) and f*(z) exist everywhere and find () for f(z) = e™%.

(b) Let f(z) = u(z,y) + iv{z,y) and (=) exist at 2y = mg + fyo. Prove that the first order partial derivatives
of u and v must exist at (g, ) and they satisBes the Canchy-Reimann equations u, = Uyy
tuy = —v; af (g, yo). Also prove that f/(z) = 1, + du, where uy and vy are evaluated at (zo, 7).

OR

Q4
(¢) 1f f'(#) = 0 overywhere in domain D then prove that f(z) must be constant throughout the domain D.

(d) Prove that u{z, y) = #® — 3xy? is harmonic in some domain and find a harmonic conjugate v(x, ¥} for u(z,y).
Also find corresponding analytic function f(z).

Q.5
(8) Prove that: sin™ z = —ilogliz + V1= 27). Hence find sin~"* 1

(b) Prove that sinz =0 if z=nw, neZ.
OR
Q5 .
{c) Prove that tanh™ z = % log [

1+z
1—z]
{d) Prove the following:
{1) sin{z + z2) = sin 2 coszp + cos 2y sin Zg.
(i) 2cos 21 8in zp = sin(z; + 23) — sin(z; — zg).

Q.6
(2) Find the image of rectangle 0 <z < 1, 0 < ¥ = 2 under the transformation w = (§ 4+ 1)z + 2, Also sketch
rectangle and its image.

{b) Find linear fractional transformation that maps the points zy = —i, 20 =0, 24 = i onto
Wy =~1, wa =1, wy=1,
OR
Q.6
(c) Prove that all linear fractional transformagion that maps the upper half plane I'mz > 0 on to the open disk
E—2Zn

[w} < 1 and the boundary I'mz = 0 on to the boundary of |w| = L is given by w = e’ L

} . (Imazg > Q).

_(d) Find the image of the line < y =< 1/2 under the transformation w = 1/z. Show it graphiéa[ly.
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