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SECTION-A
1. (a) If we shift to A-71, what are the eigenvalues and eigenvectors

thoss of A3 and how are they related to
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(b Let V be the set of all complex-valued functions f on the real line such that {for all t in R)

fl-N=F{0).

the bar denotes complex conjugation. Show that V, with operations {f+g) {t) = f{t)+glt)

(c) (t) =cf t).

is a vector space over the field of real numbers. 110}
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(d) Investigate the maxima and minima of
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| {) Find the angle between the lines
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matrix has diagonal entries 1,2,7 how do you know it can
A an eigen value matrix. (22)
Consider the subspace W spanned
find the dimension of w. .

be diagonalized? What is A ? When
of all real polynomials.
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3 (b) Find the maximum value of f(x, ¥y 2] = x2 +2y-2*

subject to the constraints 2x-y=0 and y+z=0
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Find the surface generated by (or find the locus of) straight lines drawn through a fixed
pect to the conicoid axteby?+cz’=1.

3 (g)
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{6} Solve dy/dx*+2(dy/dx}+10y+37 sin 3x=0 and find the value of y when yx=gx/2 ifit glve;l T
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ooth vertical wall “and

{c) A uniform peam of length 2a, tests in equilibrium against a sm
upon & smooth pegat 8 distance b from the wall. Show that in the position of equilibrium
clined to the wall at an angle sin! (b/a)'? (10}
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{d) A particle is projected wvertically u
to carry it to the infinity. Prove

e e}

. Where a is the radius of the earth.

pwards from the surface of earth with a velocity just sufficient:!
that the time it takes to reach a height his
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6. (a) Find the solution of the dii[crenﬁal equation ¥ =Zxpyp* where pedy/dx. Also find the
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(D* + 9y = 18t, with‘y

ce transform method, solve the differential equation
. (18) |

{d) By using Lapla
(0)=0. y(x/2)=0.
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{c) A shot fired with veelocity V at an elevation § strikes. a point P on the hotizontal plane
through the point of projection. If the point P is receding from the gun with velocity v,
show that the elevation must be changed to ¢, where
‘ sin!j:sin28+27vsin¢. (16)
v
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8. (a) Verify Green’s theorem in the plane for I(I’ @()’: -2xy)dy. where C is the square

with vertices (0.0), {2,0), (2,2}, (0,2). (12)
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{b) (i) Show that g Vg= E?q’ —gneurlg

div. curl (curl & §)+V div(ag)=a.grod V' g where ¢ isa scalar point function. (12)
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fc) 1f ﬁ=2x}s’,F=Jyf~1}+.\"Eﬂnﬂ C is the Curve x=/',y=2tz=1 from t =010 =, evaluate the

grats, ) [#er i (08)
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{d) Verify the divergence theorem for A 2x* yi- y* j+dxz'k taken over the region in the
first octant bounded by y*+ Z* = 9 and x=2.
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