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. 1. Answer the following questions (any jive):

(a) Find L{f(t)} wherefit)=k, k is constant and t?o
(b) Prove Curl (u + v) = Curl u + Curl v.
(c) Define even and odd function.
(d) Find the Z-transfonn of ~t}.
(e) Find, LW-;-- dU}'
(f) Prove that for any two events A and B in a sample space S,

P(AuB) = P(A) + P(B)- P(ArlB)

(g) Write applications of Laplace Transform,

2. Answer the following questions (any jive):

2x5=10

3x5=15

(a) Prove, div(vxu) = v.Curlu + u.Curlv
(b) Prove that the Fourier transform of the convolution off and g is the product of

their Fourier transform,
(c) If Z[ (f(k)} ]=F(z), then prove that Z[ {kj{k)} ]=-z~F(z).

dz

(d) Prove that Poisson distribution is the limiting case of binomial distribution for
every large trail with very small probability. i.e. fix; A.)=limb(x;n,p) such that

n ...•"",_0
A.=np=constant.

(e) Calculate f F(r(t».dr(t), where F = [y' ,-x') and C the straight line from (0, 0) to (1, 4).
c •



*****

(f) Find the directional derivative and unit normal vector off at p in direction of the
vector a where, I = x' +y' - 25, p( 1, 1, 1) and a=i+j+k.

{J(t)} '"(g) IfL{f(t)}=F(s) then prove that L -1- = [F(U)dU.

3. Answer the following questions (any five): 5x5=25

(a) Show that fI (F.n)ds =0, where F represents the velocity of a liquid and S is the
s

surface of the bounded by the plane x=O, x=l; )FO, j=l ; z=0, z=l,
F =4xzi- y'j +yzk.

(b) Apply Stoke's theorem to calculate f(x+2y)dr+(x-z)dy+(y-z)dz where C is the
boundary of the triangle with vertices (2, 0, 0), (0, 3, 0) and (0, 0, 6) oriented in
the anticlockwise direction.

(c) Find the Fourier series representing
j(x)=x,0<x<21t.

(d) Find the variance of binomial distribution.
(e) Using convolution theorem, obtain the inverse Laplace transform of 7, .

(A. - 7)(,1. + 25)

(f) Find Z-transform of sin(3k + 5).
(g) Find the Fourier series of the function,

-Yfor=n «:x « -7r
2

Olor -7r <x<!!..
2 2

liar!!.. < x < 7r
2

I(x)=
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PART A- Objective Type

. Choose the correct answer: lx20=20

1. The value of P( cp) is
(a) 0 (b) 1 (c) 0.05 (d) 0.9

2. For any event A of S,
(a) P(Ac)::;O (b) P(Ac)::;l

) 3. The value of peS) is, where S is a sample space
(a) 0 (b) 1 (c) 0.05 (d) 0.9

4. P(B/A) =?

(a) peA u B) P(A):t: 0
peA) ,

(c) peA u B) PCB):t: 0
PCB) ,

(b) peA nB) P(A):t: 0
peA) ,

(d) P(AnB) PCB):t:O
PCB) ,

5. If Laplace Transform L{f{t)}=F(S) then L{-lj(t)}=?
d(a)j{t) (b) F(t) (c)-f(s)
ds

d
(d)-FCs)

ds

6. Laplace Transform of unit step function, L{u(t-a) }=?
e- s ~-

(a)- (b)~ (c)-
sea

-as

(d)~
s

7. (1) Laplace Transform solves non-homogeneous D.E. without the necessity of 1st solving the
corresponding homogeneous D.E.
(2) Laplace Transform is applicable not only to continuous function but also to piecewise continuous
function.
Which of the following options is correct:

(a) (1) is true
(c) Both (1) and (2) are true

(b) (2) is true
(d) Both (1) and (2) are false.



8. If Z[ (f(k) }]=F(z) then Z[ {kj{k)} ]=?
d d

(a) - z-F(z) (b) z-F(z)
dz dz

d
(c)--F(z)

dz
d

(d)-F(z)
dz

9. For mutually exclusive events A and B
(a) P(AUB) = 0 (b) P(AUB) = peA) (c) P(AUB) = P(A)+P(B) (d) P(AUB) = 1

10. If L-I is the inverse Laplace Transform of Laplace Transform L then t:' L = u:' is
(a) I ,(b) ~ (c) L (d) L2

11. Convulution of two functionsJCx) and g(x) is
00

(a) (f * g)(x) = f f(s)g(s)ds
00

(b) U> g)(x) = f f(x-s)g(s)ds
-00

o
(c) (f* g)(x) = f f(x-s)g(s)ds

00

(d) U» g)(x) = f f(x-s)g(s)ds
o

12. The value ofCurl(gradj) is
(a) 0 (b) 1 (c) gradf (d) Curlf

13. The value of gradf is
(a) 0 (b) 1 (c) Curl(gradj) (d) Vf

14. The value of div(Curi v) is
(a) 0 (b) 1 (c)divv (d) Curl v

15. The value of div(gradj) is
(a)Vf (b)V2f

16. The integral f F(r).dr, where F = [~,F2,F3] is independent of path in domain D if
c

. (a) Curl F=O (b) div F=O (c) (a) grad F=O (d) none of these

17. The value of f kF.dr , (k =constant) is
c

(a) kf F.dr
c

(c) f F.dr
c

(d) none of these

00

18. In Fourier integral f(x) = f[A(w)Coswx+ B(w)Sinwx]dw ifJCx) is an even function then
o

(a) A(w)=O (b) B(w)=O (c)A(w)=B(w)=O (d) none of these

19. For any two functionsfand g, V(lg) is

(a) V(I +g) (b) gVI + fig (c) fig + gVI (d) none of theseg2
20. The directional derivative Dbf offin the direction of a unit vector b,

(a)b. VI (b) VI (c) 0 (d) 1

*****


