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English Version

Group - A
Answer any two questions. 10 x 2 =20
1. (a) Solve |z|-z=1+4+2i, where z=x+1y,
x & y being real. S

(b) Find Laplace transform L{ f(t)} where

f(t){:o, 0<t<3
=t-1,t>3. 5

2. (@) If x=Log tan(%+gj where x is real, then

show that 6 = -iLogtan (% + l%} . )
(b) Using inverse Laplace transform find the
following function : S

s+2

(s> +4s+5)°

3 3 3 3
X = X+

3. (@) If flz) (=5 L +i" Y (xy)=00)
xX“+y X“+y

=0,(x,y)=(0,0)

then show the Cauchy-Riemann equations
are satisfied at z= 0 though f'(0) does not

exist. 6
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(b) Using convolution theorem of Laplace

transform find the following : 4

Lt s

(s2 +4 )2
4. (@) Find an analytic function f(z)=u+iv
where u(x,y)=e *(xsiny-ycosy). 5
(b) Solve the following by Laplace
transformation : S

y'(t)+4y(t)=9ty(0)=0,y'(0)=7
Group - B

Answer any three questions. 6x3=18
5. If tan_l(x+iy): u+iv where x, y, u, v are real,

show that (i) x? + y2 +2xcot2u=1 and
(i) x%2+y?+1=2ycoth2v.

6. If f(z) is an analytic function then show that

62 82 2 2
[ax_QJray—QJﬂle(z)l =2|f'(z)]~.

7. Show that if a bilinear transformation transforms

the points z, = 2, z, = i, Zy = -2 into the points

w, =1, w, = i, w, =-1 respectively by T then
3z+2i

the mapping of T'is of the form w = — .
6+iz

8. Evaluate the following integral by Laplace

sint
t

dt.

¢
transformation : I
0
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9. If L{f(t)}=f(s), then show that

L{t”f(t)}:(-l)"d—nf(s), n=1,2,3, ...
ds

10. State and prove first shifting property of a
Laplace transformation.

Group - C
Answer any four questions. 3x4=12

11. Show that under a bilinear transformation

w = az+b’ ad—bc #0, the cross ratio of any
cz+d

four points of the extended Z-plane remains the

same.

12. Find the inverse transformation of the bilinear

az+b

transformation w = 3 ,ad—bc=0 in the

cz +
extended Z-plane.

13. Find the wvalues of x and y if
(1+i)x-2i N (2-3i)y+1i _
3+i 3-1i

14. Show that in Argand plane the function cosz is
not bounded.

15. Verify whether the function u(x,y)=2e* cosy is

harmonic or not.

B.Sc.-AU-7127 [ st stom wesy

EMT-XV (UA-136/13) 4

16. If L{f(t)}=f(s) then show  that
t
L{If(u)du}=
0

17. Find the Laplace transformation of the function

et (2cos 3t —sin 3t).

fls).

» |~

18. Show that L‘l{ 21 }:lsinst.
s“+9 3
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