34613

EN 2K 101 - MATHEMATICS -1
{Common to All Branches)

Time : Three Hours Maximum : 100 Marks

Answer all questions.

2cosx—2+

I (a) Evaluate lim -

xr=3{ X

(b) Expand 0T about x = %
x="7/
/4
) G L o ; 8zl
(c) The torsional rigidity of a length of a wire is obtained from the formula N = ?4 .
r

If I is decreased by 2%, ris increased by 2%, t increased by 1.5% show that the
value of N is diminished by 13% approximately.

; G 3 2x+3
(d) Find the nth derivative of ——————.
X" +4x+3
(e) Find the rank of the matrix
i 1 2 B8
2 4 3 2
|
5 2 1 3
6 8 77 5

() Find the eigen values and eigen vectors of

5 4
n
(g) Find half range sine series of
f(x)=3x-2in0<x<4.
(h) Find the half range cosine series of f(x)=¢" in O<x<7.
{8 x 5 = 40 Marks)
I1 (a) (1) Find the radius of curvature of any point of the curve x= a(r fsinr),

y=a(l-cost). (8)
(X +y° +2°) G ST,
i} 1w = log \—2-4"—, |. show that xi+)=ﬂ+:—g:3u. (7)
XYy +z ) Ox oy oz
(Or)

(b) (i} Discuss the maxima and minima of chy2 (l =g )-') : (8)

12
(iij Find the evolute of the hyperbola x—, = ;—, =], (7)

a b

Turn over



1Ifl (a) (i) Test the convergence of the series

! + : + 2 S (8)
1.23 234 345

(i) If y = (sm x) Prove that (I-x* )yH2 ~(2n+)xy,,, -n'y, =0. (7)

(Or)
£ x5 &
(b) (i) For what value of x the series CONverges X ——— =t 8)
2 B
(1+ nx)’
(ii) Test the convergence of the series Z———~ (7)
n

IV (a) (ij Test the consistency and solve 2x~—3y+7z=5, 3x+y-3z=13,

2x+19y—-47z=32. (8)
2 -1 1
(ii) Find the eigen values and eigen vectors of the matrix | -1 2 -1 (7)
1 -1 2
(Or)

1 2
(b) (i) Verify Cayley — Hamilton theorem for A= l: 3}. Hence find 47", (8)

(ii) Solve by matrix method the equations X+)y+z= 6, x—y+2z=5

3x+y+z=8. (7)
V (a) (i Expand f(x) = ysinx in —=7 < x <7 in Fourier series. (8)
(i) Expand f(x)=e" as a cosine series in 0 =xel, (7)
(Or)
1

2 -x,0<x< %
(b) (i Find the half range sine series for f(x) = y (8)

- y —<x<l

2

(ii) Find the Fourier series expansion of f(x)=4- i~ wed. (7)

(4 x 15 = 60 Marks)
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