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SECTION - A

1. (a) I i A is both real sYmmetric and orthogonal, Prove that all its

or - t.
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1. (c) lf f(x,Y)=t? '*.' ,show that the functiorr is discontinuous at the origin

x=!

but possesses partial derivatives f" and f, at every point, including the origin'
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2. (a; rel F be a field and let n be a positive integer (n > 2). Let V be the vector space

of ail n x n matrices over F. Which of the following sets of matrices A and

sub.spaces of V ?

(i) All invertible A;

(ii) All non-invertible A;

(iii)All A such that AB = BA, where B is some fixed matrix in V;

(iv)Al1A such that A2 = A. [181
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3. i.:i (i) Show that the vectors

0, = (1, 1,0,0), c[2 = (0,0, 1, 1)

os = (1, O, O, 4),. cro = (0, O, O,2)
fbrm a basis for Ra. Find the coordinates of each of the standard basis vectors
in the ordered basis {cr,, cr, cr., crJ.

(ii) Let A =

6:3-2
4-1-2
10 -5 -3

'Is A similar over the field R to a diagonal matrix ? Is A similar over the field C
to a diagonal matrix ?
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3. (b)
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pliers method find thegexirnum

of f(x, !, zl = xyz sribject to the constraint x+9y2*7;2=4
this problem. WhY is this assumPtion needed ?
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3. (c) show that the locus of points from which three mutually perpendicular tangents
can be drawn to the parabcloid &2 + by'= 2zis given by
ab(x2 + y'l - 2(a + b) z-1 = O [151
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4. (a) Let'l' be
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the linear transformation from R3 into RP defined by T(x,, x, xj = (x, +

xr,2x"- xr).

.;llIisthestandardorderedB.i:forR3andFisthestandardorderedbasis

(ii) If P = {o,, a, ctJ and B' = {F,, 9r}' where

cr, = (1, O,- t), ct, = (1,-1, 1)iol:^.(]'O'O)' 9,: (0' 1)' g' = (1' O) whatisthe

matrix of T relative to the pair p, p'? [161
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4. (b) (i 'rhow tt"t ].$<1,0< x<n/2'
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5. (c) A heavy uniform rod rests with one.end against a smooth vertical wall and with
a point in i(s length resting
show that it is unstable.
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5. (d) A particle moves with a central acceleratign which varies inversely a
o.f the distance. If it be projected from an apse at a distance a from the origin with

a veiocity which is .vE times the velocit5r for a circle of radius a, show that the

equation to its path is r.ot(e7.,D)=".
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5. (e) Verify Green's theorem in the plane for
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on the point'of motion down a rough inclined
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7. (tf ri ue&\rJ/ particle is attached to one end of an elastic string, the other end of which is
- ' The modulus of elasticity of the string is equal to the weight of the particle.

;king is drawn verticailY down till it is four times its and then let

go. Show that the particle will rehrrn to this point in

is the natural length of the string.
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