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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

21
1. Evaluate J. J. 4xydxdy .
- 00

2.  Evaluate Jl‘ﬁdx dy dz .
000 |

3. Show that F = (2x + yz)i: + (xz — 3)} + xyE 1s 1rrotational.

4. Ifr=xi yj+zk and S the surface of a sphere of unit radius, find “.F ds.
| ' S

5. Find the equation of the plane through the intersection of the planes
3x—-y+2z2-4=0 and x+y+2z—2=0 and passing through the origin.

6. Find the equation of the sphere whose center 1s (4, 4, — 2) and which passes
through the origin.

7. Prove that an analytic function with constant real part is constant.
8.  Verify whether e* sin y is harmonic.

9. State Cauchy’s integral formula.

10. Find the residue of cot z at its poles.
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PART B — (5 x 16 = 80 marks)

2
dy dx and the_n' evaluate i1t. (8)

e e

4
Change the order of integration in I
0

x
1

Using triple integral, find the volume of the tedrahedran bounded

by the co-ordinate planes and the plane x+ y+2z=1. (8)
' Or
Using double integral, find the area bounded by the parabolas
y* =4ax and x° = 4ay . _ (8)
log2 x x+logy |
Evaluate J‘ J‘ I e dz dy dx . - (8)
0 6 0

 Find the directional derivative of P= 2xy+2z° at the point

(1, -1, 3) in the direction of i + 2j + 2k . (8)

Find the work done by the force £ = 3xyi_ — y2]_', when 1t moves a

particle along the curve y=2x" in the xy— plane from (0, 0)
to (1, 2). - (8)
Or '

Vefify Green’s theorem in plane with respect to I(xzdx——xydy), where

C

C is the boundary of the square formed by x = 0, y=0,x=a and y=a

(11)

(1)

(11)

(16)

Find the length and equation of the shortest distance between the
x-3 y-8 z-3 ,x+3 y+7 2z-6

lines and (8)
3 -1 1 -1 2 4 ' -
Show that the two spheres x°+y +2°-2x—-4y-4z=0 and
x*+y>+2°+10x + 22 +10 = 0 touch each other. | - (8)
Or

x—3 ='y+1 _ z—1 and
1 3 —2 2 —1 3
are coplanar and find the equation of the plane containing them.

(8)

Find the equation of the sphere having the circle
x? + y° + 2° +10y-4z-—8 = O, x+y+2z=3 as a great circle. (8)

x-2 y-3 2z+4

Prove that the lines
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If u(x,y) and v(x,y) are harmonic in a region R, prove that the

function (uy —U, )+i(ux+vy) 1s an analytic function of z. (8)
. . . L , 2%
Find the analytic function f(z)--u,er given that u+v=——— and
x°+y
f)=1i. - - ' 8)
| Or '

If u=x"—y®> and v= —%2+y2, prove that both # and v satisly
Laplace equation, but u+1v is not analytic function of z. (8)

If f(z) is analytic function of 2z  prove that

(A2 2\ | |
0 0 2 N .
stz || R =4 ()| (8)
LO0x”™ oy .
: 2 2
Using Cauchy’s integral formula, evaluate I SINT 2 ¥ oS ﬁ © dz
' | C (Z__‘ 2) (Z = 3)
where C 1is the circle | 4 I = 4, _ . (8)
'. . | o | z°-1
Find the Laurant’s series expansion of f (z) = — in the
- 2°+952+6
region 2 <‘ z l< 3. ' - (8)
Or
State and prove Cauchy’s integral theorem. (8)
| | | o 2T dt9
Using contour integration, evaluate I . (8)
- v 9+4cosd

3 _ | 45873




