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SECTION _ 
I

All the ten questions are compulsory. They carry 1 mark each.

,t3v (av\l .

1. Find the order of the oDE #. rl#f + x2v =s.

2. Check whether the equation (3x + y)dx + xdy : 0 is exact or not'

3. Write the general form of Euler's linear equation'

4. Prove that V xF =O -

5. State Stoke's theorem'

6. Find the average value of the function f (*) = 1- e-* on (0' 1)'

7. What are the Fourier coefficients of an odd function f(x) in the interval (- l,l)
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B. Find the matrix product (2 u{-^t ',.][-"tl'( 2 -1)\2 )

L Define Hermitian matrix'

10. Define trace of a matrix'
(10x 1=10Marks)

SECTION _ II

Answeranyeightquestions.ThesequestionsCarry2markseach.

11. Solve: Y'-xY3 =O'

12. Solve, ,*+3x+ Y=0

..r^- r^*nn ,nt ar tt " dzv 
-2!y * v = ex

13. Find a particular integral of the equation 
eF 

- ' d* '

dv a.
14. Solve , #*2xY 

= 4Y '

"d2v dv .. ,
1s. Solve,l#-x **Y=rJ'

16, Calculate [f Af where F =y'i -r'i along the parabola y =4x2 frorn (0' 0)

v

to (1' 4)' 

ntum of a solid body rotating with
17. Find an expression for the angular mo-mentu.t ot a surru

angular velocity w about an axis through the orgin'

1g. Checkwhether F =ev,sinxi +ev cosx i -Ztel cosxI is solenoidal'

19. Write the complex form of Fourier series'
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for the existence of the Fourier series of a
20. What are the Dirichlet conditions

periodic function?

21. Write Fourier cosine Transforms'

(2

22. Find the row reduced matrix of 
| 

6

Iz

23. Show without comPutation that

lo 2 -21

l-z o 41.

lz -4 ol

o -1 2l

5 3 7\'

-1 0 4)

the following determinant is equal to zero'

24.

25,

26.

Findtheanglebetweenthelines2x+6y_32=0and5x+2y_z=12.

Showthatthefunctionsl,x'sinxarelinearlyindependent'

Define symmetric matrix and prove that AAr is a symmetric matrix for any

matrix A. (g x 2 = 10 Marks)

SECTION - III

Answeranysixquestions.Thesequestionscarry4markseach.

dv 23Y
27. Solvet dx---t- 2x

dv v (v)
28. Solve : l;=t*on[;J

dv 2x -5Y'+3
29. Solve '. -? --dx 2x+4Y -G

30. Solve '. xP2 +2xP-Y =0'
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31. Evaluatethelineintegral l:f *dy,whereCisthecircleinthe xy planedefined

C

bY *' + Y2 = a2,2 =0.

32. A vector field a = f (r)r is spherically symmetric and every where directed away

'from the origin. Show that 5 is solenoidal of f(r) is of the form Ar3 .

33. Given f(*):{9:' 
*t:.. 

Expand flx) is an exponential fourier series of
ll t . x <21'

period 2l .

(o -lr<x<0
34. Prove that fouiier expansion of f (x): ji 

O . x < 7r 
is

\

at, 1 2(sinx sin3x sinSx \flXl: -+-l-+-+-+... I.
2 ,z[ 1 3 5 ,)

35. Find the rank of the matrix

114 3

3110 7

421410
2 0 6 4

36. Findthedistancebetweenthelines r =-i -2j *F -n), andl =2j +u*0 -i)r.

(-1 2 3)
tl

37. Find the inverse of the matrix | 2 0 - 4l.tl
[-1 -1 1)

38. Solve the set of homogenous equations 2x + 3z : 0; 4x + 2y + 5z = 0;

x - y +22 = 0 by row reducing the matrix.

(6x4=24Marks)

P - 3841

VTM
 N

SS C
O
LL

EG
E L

IB
R
AR

Y



SECTION - IV

Answer any two questions. These questions carry 15 marks each,

..t2,,

39. (a) Solve 
= # 

+ 4y = x2 sin2x .

(b) sotve , r' o'{ 
-(r' * ry)+ *(y' * *y)= s.

dx' ' ''dx \' ''/

,n

40. Express the equation 
#.4-y-*(+*'*a)v =e-r' sin2x in canonical form

and hence find the general solution

41. The vector field F given by F =(3r'yr+y3z+xe-*)i *(Sry'z+ x3z*ye')j *
I q '2. t c\:- , -("ty * y'x + xy2z2)[. calcutate r

(a) directly, and

(b) by using Stoke's theorem the value of the line integrat !.f 
.af , where L is

L

the (three dimensional) closed contour OABCDEO defined by the

successive vertices (0, 0, 0), (1, 0, 0), (1, 0, 1), (1 , 1, 1), (1, 1, 0), (0, 1, 0),

(0, 0, 0).

42. Let f(x) = X2,- tr < x < /r. Find

(a) a Fourier sine series

(b) a Fourier cosine series

(c) a complex exponential Fourier series.
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rnce from the point P(1,-2,3) to the plane 3x -2y + z + 1 = 0.

)r's rule to solve the set of equations 2x - z = 2,:7;2x-y=4.

>s0 1 0 |

1 2cosd 1 l=cos3d.
0 1 2cos 0l

ista

me

32.

lco

the di

Cra
5y+

that

ind

SE

X+

43. (a) F

(b) u
ô

(c) Srhow

(2 o 2')
44. (a) Find the eigen values and eigen vectors of the matrix 

I 
o 2 0 

I

[o 2 -1)

(b) show that the product of two unitary matrices is unitary.

(2 x 15 = 30 Marks)
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