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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Find the limits of integration in the double integral j j’ xy dx dy, where R is the
R

region bounded by the line x + 2y = 2, lying in the first quadrant.

Evaluate

o

34
”ydxdydz.
00

Find the normal to the surface x® — xyz + z* = 1at the point (1,1,1).

Find the work done when a force F = (x* — y* + x)i— (2xy + y) j displaces a
particle in the xy plane from (0,0) to (1,1) along the curve y = x.

If a line makes angles a,f,y with the co-ordinate axes, prove that
sin® & + sin® B + sin® y = 2.

Show that the sphere whose centre is (1,2,—2) and radius is 3, passes through
the origin. ,

Is the function f(2) = Z analytic? Why?

Prove that u = sinh x. sin y is harmonic.

State Laurant’s theorem.

Sinz :
Evaluate dz where C is the circle =9
i ey z
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PART B — (5 x 16 = 80 marks)

a\/02~y2

Change the order of integration in I I ydx dy and then
0 a-y

evaluate it. : (8)

dzdyd.
Evaluate I{!I\/l—xzz —?’y:—zz

bounded by the co-ordinate planes and the sphere

, where V is the region of space

x2% + ¥* + z2* = 1 and contained in the positive octant. ®)
Or
Find the area bounded by the parabolas y* = 4 — xand y* = x by
double integration. (8)
Find the wvolume of the tetrahedron bounded by
x=0,y=0,z=0andx+y+z=1. (8)
Show ‘that F = (yz - 2% 4+ 3yz - Zx)i + (3xz + 2xy) j +
(3xy — 2xz + 22)k is both solenoidal and irrotational. (8)
Verify Green’s theorem in a plane for

_"(3x2 - 8y2)dx + (4y — 6xy)dy, Where C is the boundary of the
2 :
region defined by the lines x = 0,y = 0andx + y = 1. 8)

Or
Use  Stoke’s theorem to find the value of
_"f.d;, when F = (xy — x%)i + x’y jand C is the boundary of the
c

triangle in the XOY plane formedby x =1,y =0andy = x. (8

Use divergence theorem to  evaluate
I I (y22i + 222 + 22°%)dS, where S is the closed surface bounded by
§

the XOY plane and the upper half of the sphere x” + y* + 2% = a?
above this plane. : (8)

Find the equation to the plane passing through the points L
and (2,1,0) and perpendicular to the plane 2x — y+42-1=0. (8

Tl Yol =8
3 2 4

are coplanar. Also find the equation to the

Show that the lines and

=1 g1 Z=l
4 3 5
plane containing them. : ®

Or
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Find the equation to the tangent plane at (1,1, 2) to the spheré
W+ +22 -2 +4y+62-12 = 0. (6)

Find the shortest distance between the lines
x;3=y_—25___z;7andx;-1=y_+6'1=z~1t~1 Also find the
equation to the line of shortest distance. : (10)

Prove that an analytic function whose imaginary part is constant is
itself a constant. (6)

Find the function f(z) = u +iv such that f(z), is analytic, given

that u—v=e¢"(cosy—siny). (10)
Or

Show that if u and v are conjugate harmonic functions, the product

uv is a harmonic function. . (6)

Find the constant ‘a’ so that u(x,y) = @x®> - y* + xyis harmonic.
Find an analytic function f(z)for which u is the real part. Also find
its harmonic conjugate. (10)

P | ¢

Fing o Tl st o LS

inlz{<2. (8

82" 4
(z* -1)(z - 3)

Use residue theorem to evaluate I dz around the

circle | z| = 2. (8)

Or

2r
Use contour integration technique to find the value of J'
‘ 0

de
2+cos@’

8

dzwhereCis|z|=3, using Cauchy’s

integral formula. (8)
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