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Note:  1.This question paper contains two parts A and B.
2. Part A is compulsory which carries 10 marks. Answer all questions in Part A.
3. Part B consists of 5 Units. Answer any one full question from each unit.
4. Each question carries 10 marks and may have a, b, c, d as sub questions.

Part-A
_All the following questions carry equal marks (10X1M=10 Marks) Marks | CO | BTL
1.a) | Show that u = ijT is harmonic. M |1 L1
b) | Show that the function f (é) = Xy + iy is everywhere continuous but is M 1 | LI
| not analytic. |
¢) | Expand f (z) = cosz in Taylor’s series about z = EL | IM | 2| LI
d) | Define a singular point. B M | 2 L1
|_¢e) | State the Cauchy residue theorem. 1M 3 L1
f) | What is an improper integral. , 1M 3 L1
8 | Estimate V. (7), where ¥ = xt + yj + zk,r = 7. IM | 4 Ll
' h) | Find a unit normal vector to the given surface x2y + 2xz = 4 at the point IM 4 L1
(2,-2,3). |
|_1) | Define line integral on vector point function. IM | 5 L1
J) | State Green’s theoreém of transformation between line integral and double | 1M 5 L1
L integral. ) - 1 [
| Part-B
| Answer All the following questions. (5X10M=50Marks) Marks | CO | BTL
2 | Prove that the function defined by IOM | 1 L2
» 23 (1+) -y (1-0)
flz) = x2+y? ’ is continuous and the Cauchy — Riemann
0,z=0
| equations are satisfied at the origin and /'(0) does not exist.
L o OR ) |
3 | a) Show that is harmonic u = e ~*(x siny — y cosy) is harmonic. M 1 L2
b) Show that xy? cannot be real part of an analytic function. ' 5M 1 L2
" 4 | Evaluate the following integrals using Cauchy’s integral formulae. SM 2 L3 |
. (2z-1) dz o I
() ¢, =T dz, where C:|z| = 3. |
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con . €7%dz L . _ M
(i) 4. e dz, where C:|z| = 2. o
| OR
5 | Expand the function f(z) = (zT)l(z—Fzsin the region by using Taylor’s and 10M | 2 L2
Laurent’s series i) [z] < 1 (ii) 1 < |z| < 2 (iii) |z] > 2(iv)0 < |z—1| < 1.
6 : . zidz . ., I sm | 3 13 |
a) Evaluate using Residue theorem [ ¢ T3 dz where Cis |z| = 2.
. . eZdz . _
b) Evaluate using Residue theorem |, ¢ Grm? dz where Cis |z| —_4. M X L
- OR
7 | Evaluate e X2, 10M. | 3 L3
V=00 x4 +10x2+9 '
8 | a) Show that the vector (x? — yz)T + (y2 — xz)] + (z% — xy)k is irrotational | 5M | 4 L2
and find its scalar potential.
b) Find the directional derivative of xyz? + xz at (1,1,1) in a direction of the | SM | 4 L2
| normal to the surface 3xy% + y = z at (0,1,1).
| OR )
r 4 L
0 Show thatﬁis solenoidal. 1oM 3
10 Using Gauss Divergence theorem evaluate [ F.7 ds, where 10M | 5 L3
F = 2x?yT— y2] + 4xz%k and s is the closed surface of the region in the
first octant bounded by the cylinder y2 + z% = 9 and the planes
L X=0,x=2,y=0,z=0. .
_OR
IT | Verify the Stoke's theorem for F = y7 + zj + xk and surface is the part of the | 10M | 5 L2
|| sphere x* + y% + z2 = 1 above the xy - plane.
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