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N.B. : 1. Q1 is compulsory
2. Attempt any three questions from Q2 to Q6.
3. Figures to the right indicate full marks.

St
Q1. (a) Find the Laplace transform of j t sinh 3t dt.
0

(b) If the position vector of a point is denoted by 'r"= xi+yj+zk and r =¥
then show that div(rn T) =(n+3)r"

(c) Find the Fourier series expansion of f(x) =x%, 1< X <1 .

(d) Find the analytic function ‘url+i'v whegg. u =—;— log}(x2 + yzl)v ,

s+1
Q2. (a) Find the Laplace inverse of ————————-i——-.
(s+4) (s + 1)
(b) Find the Bilinear transformation which maps the points z; =1, zp =i, Z3 =—1
onto wy =0, wy =1, w3 =0

(c) Prove that f = (4xy+ 3x22)i+(2x2 + 22-) b +(X3 +25})1< is conservative.

Determine the work done by f on displééing a particle from (1,0,1) to (42, L1).

T _¢ sin3t + sin2t .

Q3. (a) Using Laplace transform, evaluate the integral ;- I &
<0 t
(b) Find the Fourier series of f(x) =,x3, —T<X<T.
(c) Using Gauss divergence theorem, evaluate U 4xi+3yj—-2zk Ods
= ) s - : ‘ w
where S is the closed surfade bounded By X=, y= 0,z=0; 2x+2 y _—}{z =4,
Q4. (a) Find the Laplace& inverse of ———1——:2- using thé‘convoluﬁon property.
(sz 19) X ,
(b) If ¢=xyz and y= xy;+"yz+xz\-,:tﬁen ﬁngl;YVE(Vd)x Vi) . 5 R \
:, . & (‘m‘_' - ‘»:“:. .\\::::' \ ;:::‘ # |
:\, ~, £
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(c) Apply Laplace transform and solve the equatioh
.yn+9y=t : y(O) =-1, y’(0)=0.-
" Q5. (a) Find the analytic function u+i vif u—y=e*(cosy-siny)

(b) Find the Laplace transform of (1 +t+ t2) H(t-3)

- :
(c) Obtain the Fourier series of f(x)= £—4—Xl— , 0< x <2n and evaluate ihe
value of 1+-5+L +....

Q6. (a) Find the complex form-of Fourier series of e on (—m, ).
(b) For a scalar function @ =2x y— y2 +7?, find the directional derivative
~of © at thefﬁoint (1, 0;1) in the direction of yector v=2i+j+2k.

(c) Show that I I, (x) d.xﬂzJO(x)——g Ji(x).
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