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10.

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

Find the directional derivative of f(x, ¥,.2)=xy* + y2* at the point (2, -1, 1) in
the direction of the vector i +2j +2k .

Prove that the force F = (e"z —2::3«) : (x’ - 1)} s (e’ +z)§ is conservative.
In the function f(z)= 2xy+i(x® - y2) analytic? Justify.
What is meant by bilinear transformation?

State Cauchy’s integral theorem.

Identify and nature of the singular point of the function f(z)=tanzz.

Find the Laplace transform of the unit step function.

State initial and final value theorem on Laplace transform.
Solve (D‘ +4D+4)y =0.

Find the particular integral of (D? —6D +8)y =e™4*.
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PART B — (5 x 16 = 80 marks)

If 7 = (3% +65)f ~14y4 +20x2°k , evaluate [F.d7 from (0, 0, 0) to
(1, 1, 1) along the path x =t, y=1%,z=1¢%, (8)
Use Green's theorem, evaluate Ic(xy+y2)dx+(x”)dy, where C is

the boundary of the common area between y = %2 and y=x. (8)
Or

Verify Stoke's theorem for F = (2x-y)i —y2?j - y2k, where S is
the upper half surface of the sphere x*+y®+2® =1 and C is the
circular boundary on z =0 plane. (8)

State Gauss divergence theorem, and use it to evaluate
”xs dydz + z® ydzdx + x* 2dxdy where S is the surface of the cube
8

%x=0, y=0,2=0,x=1,y=1 and 2=1. (8)
Derive the Cauchy-Reimann equation for the complex function
@) =ulx, y)+ivix,y). : (8
Find the bilinear transformation which maps the points z=1, i, -1
onto the points w =1, 0, —i respectively. (8)
Or
Find the analytic function f(2)=ulx, y)+iv(e,y) if
gin2x

= L 8

u(s, 9) cos 2x +cosh 2y ®

Find the image of the upper semi-circle |2|=2 by the mapping
f(2)=2". (8

] dz .
Using Cauchy’s integral formula, evaluate ¢, E-De-2)z-3)"

where C :|zL=5. (8)

p | .
Obtain Taylor's or Laurent's series for f(z)= ——T_T in
(= +2){L + 2%

(M) o<1 @ 1<lf<2 (@3)[¢<2 (8)

Or
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State and prove Cauchy’s residue theorem. (8)
2
" y ] . @ xdx ¥
Using contour integration technique, prove J.o 1S T Ty
(8)
Find the value of L(ﬂ“”;—mﬁ] . )
X t O<si<a :

i { = ’ th
Find the Laplace transform of f(t) { Gt B wi
Flt+2a)=7(t) forall ¢. (8

Or
Applying Laplace transform, solve y"+y =t*+2t, given that
y(0)=4 and y'(0)=-2. (8)
: . -1 1 8
Using the convolution theorem, find L (-(m : 8
Find the general solution of (D’ +2D+ 2)y =e*ginx. (8)
Solve : 7y y =i, 7 +x=1",
Or
Using the method of varitation of parameters, golve

2
$+ 4y =tan2x. ®)
Solve (l+x)5&+(1+x)d—y+y=4cns[log(1+x)]. (8)

dax* dx
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