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Part A
Each question carries 5 marks.

lévaluate {e"‘ - e’“)/x asx — 0.

Find the radius curvature ofx'+y'=2at(1, 1).
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Test the convergence of — X _ + = ....for(0<x<1).
i LF X 152 1+
Expand . using Maclaurin's series.
1+ x

Find the first column of the following orthogonal matrix :—

1-—2 2
A=-3—— 1 2.
s B

Find the value of 1 and A such that the system of equationsx+y +2z=6,x + 2 y+3z=10and
X+2y+pz=)have (i) no solution ; (ii) unique solution.

Fe® s % 4 glanoos(nx); b, sin (nx) find o, and a .

Find the half range Fourier cosine series for f (x) = x in0<x<m.
e ' (8 x 5 = 40 marks)

Part B
: X
Find the envelope of =z + BT 1, where a" + b" = ¢, a, b are parameters. (8 marks)
Verify Euler’s theorem for x* — 2 %y +3xy2 + 98, (7 marks)
Or

Show that 9 (y.__u] =90 ( H) ) ( &) where 9 ( HJ is Jacobian of u, v with respect
Xy b q Xy, Xy .

tox and y.
(7 marks)
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Find the shortest and longest distance from the point (1, 2, — 1) to the sphere x2 + y? + 22 = 24.

(8 marks)
Test the convergence of the series (%) X+ (%)  + (4/5) B, .. (8 marks)
Test the convergence of the series (l + —1-) + (i + l) + (——1— + i) + (7 marks)

) g 2 ’ 3 22 32 23 33 N
Or
Test the convergence of the series i o : ¥, where x is any positive number. (8 marks)
n+1 -
n=1

1 .
State Raabe's test. Also show that for Zu, = X = both Raabe's and ratio tests fail. (7 marks)

-

1 2 -2

Using Cayley-Hamilton theorem, find A'if A = |2 5 -4]. (7 marks)
‘ 37 -5
Find the nature of the quadratic form 2 xé +3y2+222+2xy. (8 marks)

Or

Reduce the quadratic form 102 + 22 + 53 + 6,5 - 10xx - 4Xx,x; to a canonical ‘
form using orthogonal reduction.

(15 marks)
In - 1t < x <, express sinh (ax) in Fourier series of periodicity 2. (8 marks)
Find half range Fourier cosine seriesof f(x) =xin0<x < 7. (7 marks)
Or
Obtain the Fourier series of periodicity 2= for f(x) = |x| when-nt<x <m. (8 marks)

Compute first two harmonics of the Fourier series for f (x) from the following data :—

x : 30° 60° 90° 120° 150° 180° 210° 240° 270° 300° 330° 360°
f(x) 234 3.01 3.68 4.15 3.69 2.20 0.83 051 0.88 1.09 1.19 1.64
(7 marks)

[4 x 15 = 60 marks]



