Time: 3 Hours ) o
Instruction: 1. AJ] questions are compulsory:

7Seat No.r
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2. Write answer of each section in separate answer books.
3. Figures to the right indicate marks of questions.
Section-I

Que-1 Answer the following,

Que-1

Que-2

(a) Using Caley-Hamilton theorem, find 43, 42 forimafrix 4 = [31’ 2].

0 -2 2 o
(b) LetA=(1 2 olIf possible obtain the métrix P’ such that P~1AP is diagonal

3 2 0

matrix.
-2 2
(¢) Find eigen values and eigen vectors of theymatrix | 2 1 —g] |
-1 -2 0
OR

Answer the following.

1 -1 2
@ Letd=lo 2 ¢ then find AT= 245 + 445 — 6A* + 243 + A2 54 4 |

0 1 -1

. . 2.l . . .
(b) Isthe matrix 4 = [O 2] diagonalizable? Justify?
11 -4 -
{¢)  Find eigen valués.and eigen vectors of the matrix 4 = l 7 =2 -5
10 -4 -6

Answer the following,
@ Define Z-transform and prove that 7 {nP} = ~Z£Z-Z {nP=1}, where p being positive

integer.
by Hvaluatetransform of {c*cosk «}  k > 0.

z%cosh -z cosh(?-ﬂ)

9 . N ‘n Y
oy that 7 {cosh (--— + 9)} = P
\ 2z 222z cosh-2~+1

OR
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Que-2 Answer the following. : L

(a) Define Z-transform and derive Z-transform of a™.

(b) Evaluate Z-transform of (n?27™).

©

Find Z{sin n8}.

Que-3 Attempt any two.

(a)

(b)

(c)

Define Hermition and Skew-Hermition matrix. Show that matrix

-2 1420

A= [__ 142 i ] is Skew-Hermition matrix and find its eigen values.

30-2 2
Find mult, and multfor each eigen values of matrix A= [—2 3 2\.
: 2 2 3

. z3-20z
Define inverse Z-transform and evaluate inverse Z=transform of {m}

Section-11

Que-4 Answer the following.

(a)

(b)

(c)

Find directional derivaliyves ofi ), = e24=¥%7 gt A(1,1,—1) in the direction of 4B
where B is the point (3,5,6):

Find the angle between g surfaces x* + y?4+z2=9andz = x* + y? =3 at the point
(2,-12).

Find the unit tangdnt vectobat any point on the curve ¥ = (t2 + 2)i + (4t —5)j +
(2t — 6t)KkpAlso determine the same at the point t = 2.

OR

Que-4 Answer the following.

(a)
(b}

T

Showithat F = 2xyzi + (x2z + 2y)j + x?yk is irrotational and find its scalar potential.

Finhihe direction from the point (1,1,0) which gives the greatest rate of increase of the
functiong = (x + 3y)2 + 2y —2)%

Wi the divergence and curl ol the veclor function F = xyzi + 302y + (xz® —

2l Y ot thie it {0 b
¥ 1,}:‘{ at the DO g\.{.‘, - -,1}.

U
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Que-S Answer the followmg

: i,(a)"

Que-5

Que-6

- (b)

©

‘.surface x? +y%=9 and the planes z = 0,z = 4.
Use Gauss dlvergence theorem for F = (x2 — yz)i + (yz —zx)j + (z 2 — xy)k over the

,sur,:facqvot: the rectangular parallelepiped, 0 S x < a,0<y < b,0 < 2=l
Use Green’s theorem evaluate ¢ [(xy — x?) dx + x*y dy] along the closed curve C

formedbyy=0,x=1andy=x.'

OR

Answer the following.

(a) IfV is the region bounded by Vthe planes x = 0, y=0,z=0and 2x +y + 2z = 2,and
F = 2zi + yk then evaluate [ff, Fdv,

(b) IfF = 2y + 3)i + xzj + (yz — x)k, evaluate J F-dr along the straight line joining
(0,0,0) to (2,1,1).

(¢) Find the work done by a force yi'+xj which displaces from origin to a point (i + j).

Attempt any two.

(3)  Prove that v - {r Y (;1;)} =3

() Use Gauss’ divergenée theorém to evaluate ff. F-fdswhere F = yi +xj + z*k and

S is the surfac¢ boundingithe region x2 + y? = a2, z=0and z = h.
(¢) Verify Green’s theorem for the function F = (x? + y?)i — 2xyj and C is the rectangle in

the xy —plane bounded by y = 0,y = b,x = 0 and x = a.

END OF PAPER
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