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1. Answer the following questions (Any five) 5 x 2 = 10

(a) Find a unit normal vector to the surface X2 + 3y2 + 2Z2 = 6 at the

point P(2, 0,1)

(b) Find the divergence of the vector filed

V = (x2 - y2)f + 2xyj + (y2 - xy)k

If F{F(x)} = teA) then show that F{F(x)cosax} = ~(f(A + a) +
2

t(A - a)}

(c)

(d)

(e)

(f)

State and prove the linearity property of Laplace transform

Obtain the Laplace transform of e-3cosh2x.

Find the Z-transform of the unit step function

U(k) = f 1, ~tk = 0
l0, if k * 0

(g) Two cards are drawn at random from a deck of 52 cards. Find the

probability that both are spade.



2. Answer the following questions (Any five) 5 x 3 = 15

(a) Define curl of a vector. Show that gradient field describes an

irrotational motion.

(b) Prove that, V. (V x V) = 0, for every vectorV.

(c) Solve: fo<X FCX)COSAX dx = e-A

(d) If F is a periodic function of period w that is FCt + nw) = F(t),

. ... f.we-ArF(x)dX
where n IS a positive integer. Show that L{F(t)} = 0 -,lw

l-e

(e) Obtain the Laplace transform of e:" sinh St.

(t) Find the Z-transform of cosak, k ~ O.

(g) Suppose A and B be two events with PCA) = 0.6, PCB) = 0.3 and

peA n B) = 0.2. Find the probability ofthe following cases:

(i) B doesn't occur.

(ii) A or B occur

(ii) either A nor B occur.

3. Answer the following questions (Any 5) 5 x 5 = 25

(a) Write down the statement of Strokes theorem. Using this or

otherwise, evaluate

L [(2x - y)dx - yz2dy - y2zdz]

Where c is the circlex/ + y2 = 1, corresponding to the surface of the

sphere of unit radius.

(b) Obtain the Fourier series of the following function

{
-x

FCx) = x
if - tt < X < 0

if 0 ~ x < tt

and hence find the sum of the Fourier series as x = tth



(c) Using convolution theorem, obtain the inverse Laplace transform of
7

(A-7)(,P+Z5)

(d) Solve the difference equation by using Z-transform

6Yk+Z - Yk-l - Yk = O,k ~ Z'Y(O) = O'Yl = 1

(e) Define probability density function. If

[(x) = Ae-3x - 1, O~x~l
is a probability density function of a random variable X, the find the

value of A. Also find E(X).

(f) State Parsevel's identity for Fourier cosine transform. Using it, prove

that

Joc dx = __ 1[__

o (aZ + xZ)(bZ + XZ) Zab(a + b)

(g) Define irrotational vector and scalar potential. Show that

F = (yz + ZxzZ)f + (ZxY - z)J + (ZXZz - Y + Zz)k

is irrotational and hence find its scalar potential.
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1. The unit vector along the vector i - 2} + 21(, is

(a) 1

(b) ~ (1 - 2j + 2k)
3

(b) ~ 0 - 2J + 20
(d) ~

3

2. If i is a irrational vector then

(a) A X r = 0

(c)Ar=O

(b) A.r = 0

(d) A X (AT) = 0

3. Let 4J(x, ),,:L.) = c be a family of surfaces. Then which of the following is not true

(a) ~¢is a vector.

(b) ~fjJ is a vector normal to the surface 4>(x,}',z) - c

(c) 114>. d is the directional derivative of if> in the direction of d.
(d) 114> is a vector tangent to the surfaceefxy.z) = c

~ --1 ~ ---::

4. If aand b are two vectors such that a 1. b then

~---"
(a) a.b = 0

(c) d"J =Iallb]

~ -.
(b)ax b=O

~ -t

(d) a X b =oc

5. Which of the following is an odd function

(a) {(x) = cDs2x

(b) g(x) = cos2x + 3x2

(c) hex) = stn-3x

(d) k(x) = xsin-3x

6. If F{F(x)} = {(A), then F{F(ax)} is given by

(a) ~tr)
Q Q

(c) teA)
(d) eiAa j(A)

PTO ....



"

7. The convolution of two functions rex) and G{x) defined on ( oc, oc) is

(a) Lo: F(x)G(x - u)du

(b) .r:p(u)G{x - u)du

(c) LJJ( p(x)G(x + u)du

(d) r::,oc F(u)G(x + u)du

8. If P{F(x)} = to.) and p{G(x)} = 001.),then Parsevals identity states that

(a)2~ J~JJ(f(}.)g(X)d). = J~ocF{x)g(x)dx

(b)2~ L~ocf(l)O(i)dI. = J:/X p(x)g(x)dx

(c) ~ tX f(i)g(Vdl = fIX p{x)g{x}dx2-rr -IX "') . -JJ(

(d)2~ J:ocf(A}o(i)dI. =L/XF(r)g(x)dx

9. The value of fo'" sin2t o(t - n)d1 is

(a) -1 (b) 1

(c) 0 (d) x

10. Laplace transform of cos wt is
.r

(a) ~--
},'Z +.::.J'~

(b)
}.--;~~+~:

(c) UJ

;.~ -.;u=-

(d)
},

},= +.:.J~

11. Laplace inverse transform of .: is1',-

(a) 1 (b) e

12. If L{F(t)J = fel), then L{earP(t)J is

(a) f(A + a)

(b) f(A2 - a2)

(c) f(A - a)
1 A

(d) - f(-)
a a
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13. L-1{~/_7)is

(a) sin7t

(b) sin{7t
1 r-r--:

(c) ""sin .•/7t..•7

(d) ~ sinh.,J7t.'7
14. The corresponding to k = -2 and k = 2 of

(a) 7 and 0

(c) 0 and 7

(b)IO and 3

(d)3 and 10

{
1 if k - 0

15. Z-transform of the unit impulse 8(k) = 0,' isifk"* 0

(a) 0

(c) 1

(b) --=-
z-l

(d) -I

Z2+3z-1
16. The poles of (z2-1)(z-2) are

(a) 1, 2 (b) -1,1,2

(d) 0,1,2

17. The total number of Possible outcomes of throwing three dice simultaneously

(a) 6C3 ..
(b) 6p

3

(c) 6 X 6 X 6

(d) 3 X 6

18. Which of the following is not true for any two independent events A and B

(a) peA OB) = P(AJP{B)

(b) P(A/B) = A

(c) PCB /.4) = B

(d) peA OB) = peA) + PCB)

19. The mean and variance of the Poisson distribution ,D{n, A) = .:lofte-
X

are respectively
n!

(a) n,A

(c) A, nA

(b) A, it
(d) nA..J.2

20. If A and B are two mutually exclusive events, and peA) = 0.2, peA U B) = 0.58, then PCB) is

(a) 0.8

(a) 0.30

(b) 0.78

(d) 0.38
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