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Answer all questions.

Part A

(Pales:2)

(8x5=40marks)

(8 marks)

(8 marks)

Time : Three Hours

4
i,

L (a) Find the radius of curyature at the point (r,y) of the curve t% * y% = o% '

ft) Verify Euley's theorem on homogeneous functions for the funetion u = ("' + y2 +. r')-% .

(c) Discuss the conversence of ihe series 
"Er[# 

- #),
(d) Expand log (t + r) using Maclaurin's series.

lz 3 4 5l

(e) Find the rank of the matrix by reducing it to th,9 normal 
"t- l: i : ; 

I

Le 10 11 L2)

(f) Find thevalues of a and b forwhichthe equations f + y + z=3, r+2 y +2 z ='6,
x + ay + 3z = b have (i) no solution ; (ii) a unique solution.

obtain the Fourier series expansion ror f(") = {:' 
or; 

: 
t 

4'\' lo' /ztx<I
Expand f (x) = eo as a Fourier series in(1,.1).

. PartB
*2 nrL

Find the evolute of the ellipse \ + i, = L.
a' b'

Findthe centreof curvatureofthecycloid x=a(0-sin0), I =a(I-cos.O). (7 marks)

Or
The area of a triangle is calculated from the angles A and C and the side b. If 6A is the

error in measuring A, show that the relative error in the area is approximately

sin C6A
----------_---i.
sin A. sin (A + C)

(ii) Investigate the maximum and minimum values of the expression :

rs + 3 xyz - L5 x2 - L5 Y2 + 72 x-
(7 marks)

Turn over
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(h)

II. (a) (i)

(ii)

(b) (i)
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(8 marks)

(7 marks)

(8 mrb)

(15 marks)

ru. (a) (r) Discuss the convergence of the series ; (+-+]r" -, 1, ,
"=r(2" + lJ \

' (ii) Detemine the interval of convergence for the series , - * *
2

Or
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'.,,,, (ii) Discuss the convbrgence of the series ; (" +, 
1)1"" .' n=1 nn+L

v. (a) (i) Expand f (x) = x -x2,-n3r < n in Fourier series. Hence show that :

-)
.-\

(7 m$tt)'\

fs 10 5l(a) (i) Usiiig Cayley-Hamilton theorem find A-r for A = l-2 -g 4l. (8 marks)

f a 5 lJ
(ii) Findthenatureof thequadraticformB x2-2y2-222-4xy+Brz+12yz. (7 marks)

Or
(b) Reduce 8x2 +7 yz +322'LTry-8yz + 4xz:rrrtaa canonical formby anorthogonal reduction.

Also frnd the nature of the quadratic form.

:\

rtl1?-F*F-F*
Expand f (x) = r (n - r),0 S r S z in a Fourier-cosine serieg.

(8 marks)
(7 marks)

Or
Obtain the constant term and the coefficients for the first sine and cosine tems in the 

.-1.

Fourier series that represents y as given in the following table :-
x : 0 1.0 2.0 3.0 4.0 b.0 6.0
y:918242826209

(ii) Express/(r) =r sinr,0 (r < nin a half range sine series.

(8 marks)
(7 marks)

[4 x 15 = 60 marks]

n2.... = -,L2

(ii)

(b) (i)
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G)1rl (i) Test the convergenoe of the geries i. , "-'- , 

- 
- forr > 0.

n=r(z + l) r/z


