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COMBINED IFIRST AND SECOND SEMESTER B\
DEGREE EXAMINATION, DECE

N

EN 2K 101—MATHEMATICS—I i’ =
(Common to all Branches)
| [New Scheme] v ,
Time : Three Hours iy : _ , Maximum : 100 Marks

‘Answer all questions. »

" 1. (a) Expand ¢* upto thé_ term containing x* using Maclaurin’s series.

a(xv y) X 6(r, 9) =1 ‘ ,
2(r,0)  o(xy) e

(b) Ifx=rcos @ y=rsin @, verify that

" (¢) Find %,when(i)x3+_y3=3ax2and_(ii)xy+yx=c- ;

o
(d) Discuss the convergence or divegence of the series ngl b (;)

(e) 'Find the sum of the eigenvalués of the inverse of A =

o ® w
N =)
wo o

1 2 -1 -5 4
1 3 -2 -7 5]
2°-1.3 03

() Find the rank of matrix
(@ Find the Fourier series of :

-k, -m<x<0

f(x)_={ E, O0<x<m,if f(x)

is periodic with period 2= .
(h) Find half range sine series for f (x)= x of periodicity 2l in the range 0 <x <.
' (8 x 5 = 40 marks)

Turn over



2. (a) @

(i)

®) O
(i)

3. (a) G

(i)

(b) @

(i)

4. (@ @
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- 2 2
x > : .
Find the envelope of the ellipse —5 + —zz =1, treating it as the envelope of its normals.
- a 3

. (8 marks)
Tfu= here x= = rsin 0,p h- (@")Z+ > 2"(@"]2*L(§ET
u—f(x,y),w ere x=rcos § y=rsin 9, prove that ox P o 2l
(7 marks)
Or
Examine the function f(x, y) = 3 + y3 — 3xy + 1 for extreme value. (8 marksj

Show that the evolute of the cycloid x=a (¢ —sin ),y =a (1 —cos ¢) is another cycloid.

(7 marks)
i_ nd+a
Test the convergence of Zion+ . (8 marks)
If y = (sin~! x)?, prove that (1 —x®) ¥, , o~ @n + D xy, 4 —n%,=0. (7 marks)
o
Test the convergence of the series :
3 22 + e 2x
3 5 3.5.7
: (8 marks"
Test for convergence the following series : 5
2 2.4 2.4.6
e + 1o,
34 356 35.78
(7 marks)

Define :

1 Hermitian matrix.

2 Skew-Hermitian matrix.
3 Unitary Matrix.
4

Rank of a matrix with examples for each.
(8 marks)
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(i1) Diagonalize :
-19 7
-45 16 |
_ "~ (7 marks)
Or ;
(b) (i) Solve the following system of equations using Gauss elimination method :—
3x - y+ z=2
x+ 5y + 22 =6
2 + 3y + 2z=0
(8 marks)
2-0 .1 *
(i) Find the eigenvalues of the matrix A = . (2) g (7 marks)
1

5. (a) (1) Determine the constant term and the co-efficients of cos x and sin x in the Fourier series of
the function given below :

% ... 30 600 90" 120" 150" 180° 240" 20" N 330° 360°

y . 234 301 368 415 369 220 051 088 109 119 1.64

: (8 marks)
(ii) Find half-range Fourier cosine series for f(x) =xin0<x< =. '
; : : (7 marks)
Or
(b) () Expand f(x) = %%, — ® <x < & in that f(x) is periodic with period 2n and hence deduce
that : :
i s x
o - o

(8 marks)
(i) Find the half-range cosine series for the f= f(x) = (x — 1)2 in the interval 0 < x < 1.

(7 marks)
[4 X 15 = 60 marks]



