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Show that any two eigen vectors corresponding to the distinct eigenvalues of a
unitary matrix are orthogonal, (10)
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Find the sum and product of the eigenvalues of the matrix [
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Find the equation of the sphere passing through the points (1,1,2), (1,-1,2) and

having centre on the line x+y-z-1=0=2x+y-z-2. (10)
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Show that the linear transformation from IR® to IR* which is represented by the
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Find the area of the portion of the sphere x2+ y?+ 22 =9 lying inside the cylinder
X2+ y?=3y. (15)
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Prove that the three planes 2x+ y+ z=3, x-y+ 2z=4 and x+ z= 2 form a
triangular prism and find the area of the normal section of the prism. (20)
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Diagonalise the matrix A=
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where a and b are constants.

Given xy = ¢, where c is constant. Show that the minimum value of (x+ y)

occurs, when x = y. Deduce that the minimum value of acotf+btan® is 2.ab ,

(15)
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Yy=-mx, z=-clie upon the conicoid mxy + cz(1 + m?) = 0.
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State and prove Cayley Hamilton Theorem. (15)
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Justify by using Roll’s thecrem or mean value theorem that there is no number
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interval [-1,1]. ’ (15)
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Consider a‘ rectangular] parallelopiped with edges a, b, c. Obtain the shortest
distance between one of its diagonals and an edge which does not intersect
this diagonal. (20)
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Determine the constant ‘a’ so that the vector V =(x+3y)i+(y-2z);+(x+az)k

is solenoidal. (10)
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Evaluate J‘J. rndS, where S is a closed surface.
S

(10)
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A horizontal rod, 1.8 m long, whose weight may be neglected rests on two
supports at its extremities; a body of weight 300kg is suspended from the rod at
a distance of .75 m from one end; find the reaction at each point of support. If
one support could only bear a thrust equal to the weight of 50kg, what is the
greatest distance from the other support at which the body could be suspended?
iy (10)

€, €,
et an be Mne M
Mvsrizontad d Aoty '

W=2op
0 gufpoﬁa} pLRB .
300k 4 Stapended ar
weght °f &
75 £ grun Hodk PAB=1EM S
ko= o5 J

o) R ER, be leachem oF ALE

Bon Bauncing Venhu e
2{,‘,@ = 3006 ’-@

R?—
.
R = 3BE XOIC - 25xTET_ g
33 =

Candidates
must not write
on this margin




NEXT IAS AUOHEV-3553 MATHEMATICS | CSE (MAINS) EXAMINATION | Paper-I

Page 51

| £ufpoz?q* 8 cam  buppst oy Soleg-

K,
(@ 5
R F 260 E’ty i s mj,..m - .
M R ,..,aw
be
ouk P!
Memunt abo )
& \N(w +«Ml'3) = "
| o (7)) e SauE (g g8
2 L= 2. w .

Candidates
must not write
on this margin



NEXT IRS  ENUbHEV-3534 MATHEMATICS | CSE (MAINS) EXAMINATION | Paper-I

Page 52

Show that if the displacements of a particle in a straight line is expressed by

the equation x =acosnt +bsinnt, it describes a simple harmonic motion whose

amplitude is /g? + b*> and period 2n/n. (10)
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Obtain the Clairaut’s form of the differential

dy dy 2 dy W ;
— - —+x|=a“"—. Als g .
(x e yj(y X) a Also find its general solution

equation

(20)
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Show that the greatest angle through which a person can oscillate on a swing,
the ropes of which can support twice the person’s weight at rest is 120°. If the
ropes are strong enough and he can swing through 180° and if v is his speed at

2
where m is

any point, prove that the tension in the rope at that point is SRl

the mass of the person and [ the length of the rope. (15)
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6. (c) Two equal uniform rod AB and AC, of length a each, are freely joined at A, and :;:::f;:ijme
are placed symmetrically over two smooth pegs on the same horizontal level at | onthismargin
a distance c apart (3c < 2a). A weight equal to that of a rod is suspended from
the joint A. In the position of equilibrium, find the inclination of either rod with

the horizontal by the principle of virtual work. (15)
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Find the solution of the differential equation 2x%y 2y
: dx

on coordinate axes?

) = tan? (xgyz) -2xy®. What

will be the definite value of the arbitrary constant, appearing in the solution,

(15)
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x+y+z=1, lying in the first octant.

Verify Stokes theorem for F = x{+zzj' +y*k over the plane surface: x+ y+tz=1,

(20)
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7. (¢

If F= p(u?- au®), where a > 0, be the central force per unit mass and a particle is
projected from an apse at a distance a from the centre of force with a velocity

f“—g , where a> ¢, prove that the other apsidal distance of the orbit is
a

a(a+c)'

a-c¢

(15)
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—

U =

Find the curvature and torsion of the curve 7=a(u-sinu)i+a(l-cosu)j+buk.

(15)
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Prove that the velocity required to project a particle from a height h to fall at a
horizontal distance a from a point of projection is at least equal to

\/g{\/a2+h2 —h] _ (20)

M2
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