Student Exam No.
GANPAT UNIVERSITY
B. Tech. Semester: III Open Elective(BMLCE,CL,EC,EE,IT,MC,ME)
Regular Examination November — December 2013
208301 - VECTOR CALCULUS & Z TRANSFORM - Theory
Time: 3 Hours T
Instruction: 1. All questions are compulsory.

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.

(a) Verify the Cayley-Hemilton theorem for matrix e 21 j 11
Elnit, Ui 10
(b) Diagonalise the matrix[0 1}
St

(¢) Define: (1) Hermitian matrix (2) Skew- Hermitian 3) Ulwary Matrix
OR
Que-1  Answer the following.
3 . 1 3
(a) Using Caley-Hemilton theorem find 4~ for matr -
e

2ol g3l lot 3 *
® 1A ={ siiach 2_1] , Show that is a Herltitian matrix.
=5 i 4-2i

] 1
(¢)  Using Caley-Hemilton theorem m rx 4={ 2 1
* 5

4

Que-2  Answer the following. \
(@)  Using Z-transform Usir& rove that Z (rz” ) =-z g;Z (n”"), pbeinga
positive integer.
(b) Using damping rule find (1 na" ) (2 (nza" )
© Find inverse’tﬂ G +222) :zl— = using partial fraction method.

)
OR

o W M

Que-2
and derive formula for Z (1)
nd) (2) Z(sinnd)
10z : :
using Convolution theorem.
(z=1)(z=2
Que-3
ing €ayley-Hemilton theorem find the matrix for expression
4 3 2 1 2 3
SOclE =2

(b)  Find Z-transform of sin(3# + 5)

(©) Define Unitary matrix and prove that 1[1 w1l

: .| is a unitary matrix
21 1+i 1-i

(d) Find Z-transform of # - e no

: 70
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Que-4

Que-4

Que-5

Que-6

(b)

- (©)

Section-1I
Answer the following.

(a)

Find the directional derivative of div F at the point (2,2,1) in the direction of normal to
the sphere x? + y? + 22 = 9 where F = x%zi + xy?j + yz2k

Find the angle between the surfaces x? + y> +z> =9and z = x2 + y2 - 3

2,-12). \

Prove that f(r)7 is irrotational,

€ pol

()
OR

Answer the following.
(a) Show that F = 2xyzi + (x%z + 2y)j + x2yk is irrotational and fin potential.
(b) Find the unit tangent vector at any point on the curve ¥ = (§% + 4t —5)j +

(2t? — 6t)k. Also determine the same at the point t = 2.

(c) Find the direction from the point (1,1,0) which gives the great te of increase of the

function @ = (x + 3y)? + (2y — 2)2. 'S

Answer the following.
(3 Evaluate f. F-dF where F = 2= and C bei if@le x? + y? = 1 traversed
@ x2+y2
counter clockwise.
() Evaluate the integral ¢. [(x* — 2xy)dx #M(x2y v] along the boundary of C of the

region y* = 8x and x = 2.

Answer the following.

(a)

Find the work done i
the straight line fro

icle in the force F = 3x2%i + (2xz — y)j + zk along
21 3,

(b) ¢. [x2ydx + x?dy] where C is the boundary described

counter clo&w' € iangle with vertices(0,0), (1,0), (1,1).

Evaluate [f, curl s where F = y2i + yj — xzk and S is the upper half of the
sphere x3+ y2+ 22 =a?and z = 0.

4

then find value of divV.

stant vector and 7 = xi + yj + zk then prove that div(a x 7) = 0.

2x* — 3z)i — 2xyj — 4xk then evaluate [ff V- FaV where Vis bounded by the
esx=0,y=0,z=0and 2x+2y+z=4. ;

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

End of Paper
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