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PART-A(I0 x2=Z[Marks)

Answer ALL Questions

1. Find the directional derivative of the tunction S : xs}'z at the point (1, 4, l).

2. Prove that F : yz? + ={ + *rd ir irrotational.

Re-duce the equation (x2p2 - xD + 4) y : x2 sin (log x) into an ordinary
differential equation with constant coeffi cients.

4. SolveS- G=+ L3y- fi.clx' cis

show that an analyic function with constant imaginary part is constant.

Find the fixed points of the transformation tH - ry.E
xiss*s

Discuss the nature of singularities of 
_ry

8. Find the Taylor's series for f(z):sinz about u :;.
9. If Llf(t)l:F(s), then prove that L[f{e*f{ri}] : F{s * a} .

10. Find L(cos22t).

PART-B(5x16=80Marks)
Answer ALL Questions

1 1. a) Verify Gapss Divergence theorem for F : 4xa? - y{'+ 5.rt over the

cubeboundedby r=0, x=l,.1 = 0, ! =1, z =0, z=1"
OR

b) (i) Find qand & so that the surfaces axt -by'z-{a+3}x2 = 0and

4*' y - z' - 11= 0 cut orthogonally at the point (2, - 1, - 3) .
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(ii) verify Green's theorem in a plane ror f K:x' *Byz1dx + (!y - 6xy)dy I'K2'cot,
(.

where C is the boundar5, of the region defined by the lines r = 0 ,
-I=0and r*y=1.

12. a) . ., d, v .- . dv 8.t<'3,co2
(i) Soive (l+ x)' 

* 
+{1 + x1Y + y =2sinflog(t +x)].

(ii) Solve (xZgZ - xD +l ) y : x log x. s,K',,co2

OR
b) (i) solve (y2 + *)y : tan ax, by using method of variation of I,K3,coz

parameters.

(ii) Solve *'$ - q** * 4.y =r' * 4. . 8 ,K3,co2 -AXdXX'>

13' a) (i) If f(z)is an analytic function cf z, prove that B,K2,co3

{ a' u:1} fr{=}i- = *lf,{a}f ?
1a*" u 6s,

8,Ki,CO3(ii) Determine the analytic functioa w =u+iv if
u = e2'(rcos 2y - ysin2y) .

b) 
oR

-/ (i)Findthe image inthe w-planeoftheinfinite r,rip 1s yslunder B,K2,caJ'4" 2

the transformation ly = 1

(ii) Find the bilinear maf whictr maps the points z = a,- 1, i into
*v = i,A,o . Also find tlie image of the unit circle of the z - plane. I'K2'ca3

14.a).22\
(i) using cauchy's integral formura, evaruare 

!C_*rr*dzwherc 
I'K3,co4

C islzl =: .

(ii) Find the Laurent's series firnction ffz) : , '.=# - 
'. 

in the interval 8,K2,co4
z(z -3i(s+1]

toir*11<:.
OR

b) 
(i) Evaluate by using Cauchy's residue theorem I-4) ^ * E,K3,co4

. (e -3)(z -1)
where Cis the circle lrl=2.
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(ii ) Evaluate' 
{ r#^Uusin 

g contour integration.

i 5' a) 
- r -^r^^.. +-^*^r^* I t for 0 <t < a(i) Find the Laplace transform of f (t) = 

\ro, 
_,, ij )., .rr*O 

a,K2,cos

f {t +2a) = -f(t).

(ii) Findf.lta e- stsinZt].

b) 
oR 

.12,,-/ 
(i) Using Laplace transform, solve #*4y=sin2tgiveny(0)=J, 8,K3,cos' dt'
!'(0) = 4 '

v (ii) Find t'[#rf], orl,u convolution theorem' 
,'K2'cos


