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Time: 3 hours Max. Marks: 60
(Answer all Five Units 5 x 12 = 60 Marks)
UNIT-I
i -& F 0
: : ’ 2 4 3 2
a  Find the rank of the matrix by using Echelon form 5 %
6 8 7 5
b Find the rank of the matrix by reducing the given matrix in to normal
2 3 . =1
- —F
form ,l, Yy k- 4
3. 1 3 =2
6 3 0 i
OR
/S
Find the characteristic equation of the matrix | 0 1 G} and the hence find the matrix
1 1 2
represented by A% -547 + 74%-3 A% + A* —54%+ 847 — 24 +1.
UNIT-1I
a  Find a unit normal vector to the given surface x*y + 2x* = 4 at the point (2,-2, 3)
b Find div F where F = grad (x® +y® + 2° — 3xyz),
OR

a If F=4xzi-y>j+%" k evaluate [[ F. 7 ds. Where s is the surface of the cube
bounded by x=0, x=a, y=0, y=a, z=0, z=a.

b  Find the work done where F =(x-3y) 1 +{v — 2x); and C is the curve in the
xy-plane, x =2cost, y= 3sint from t=0 to L= 2%,

a Expand the function f (x) = x sin x as Fourier series in the interval - 7 <x<.

1 1 1 T—2
Hence deduce that — - — + — e =
1=3 3.5 5.7 e
b Write Dirichlet conditions and Euler’s coefficients in Fourier series.
OR

a  Expand f(x) = ™ as a Fourier series in (-1,1).
b  Find half-range cosine series for f (x) = {x — 1 :’J: in 0 <x<1. Hence show that

IU NIT—IVI

B s - ~ "lj = 22 bl e
Find the Fourier transform of f (x) = [( ) ! | i] "1 ‘; 2
: j x| = oa =0,

L%

%
2‘ 4
£, Hence show that
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OR
: : N g ; ! : 16 (-1 * .
8 2 Find the inverse finite Fourier sine transform of f(x), if Fi(n) = ——5——, where n is 6M

a positive integer and 0<x<8.

b Using Parreval’s identity, show that ['p{ s 1':—‘52:’%?1‘:*2;:} = "cbft%—‘s 6M
UNIT-V

9 a Formthe P. D. E by eliminating arbitrary constants 2z = (ax+3)* +b. 6M

b Using the method of separation of variables solve % =2 % +u. 6M
where u (x,0)= 6e 3
OR

10 A homogeneous rod of conducting material of length 100 cm has its ends kept at zero 12M

temperature and the temperature initially is u (x,0) = { iy . 0=x<350

100 —x  50<x <100
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