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Section A

1(a) If V is a finite-dimensional vector space over F, then any two bases of V
have the same number of elements. (10)
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1(b) Show that the system of equations

3x+4y+5z=a
4x+5y+6z=4
S5x+6y+7z=y

is consistent only if @, 8 and 2 are in arithmetic progression (A.P.)
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1(c) Verify Rolle's theorem for the function

f(x) =log "’;“;}on[a,b].whewo<a<b
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1(d) Evaluate: lim,,_ y:2r ( r
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1(e) Find the equation of the plane passing through the points (1,-1,1)
and (-2,1,—1) and perpendicular tothe plane 2x + y +z+5=0. (1 0)
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4 pe the differential operator on the space of differentiable
dx

3(a) LetD =
functions in x on R. Let
U = Span {1,x,x%,x°},
V = Span {1,sin x,cos X, e*},
W = Span {1, €%, e**,e*}.

Find the matrix representation relative to the basis.
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3(b) Find the points of extremum of the function f(x) for which
fl) =(x-1Dx-2)>%x—-3)°x—-4)* | (15
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3(c) Find the equations of the tangent planes to the ellipsoid
2x2+6y2+3z =27

whichpassthroughtheline X-y—z=0=x—y+2z—-9 (15)
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SECTIONB
5(a) Find an integrating factor and solve the differential equation
* +2y)dx + (xy* + 2y* — 4x)dy = ¢, | (10)
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S(b) Form the differential equation corresponding to Ax? + By? = 1 by
eliminating A and B . @ 0)
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5(c) A square lamina rests with its plane perpendicular to a smooth wall  one
corner being attached to a point in the wall by a fine string of length equal to
the side of the square. Find the position of equilibrium and show that itis

stable. (10)
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5(d) At the ends of three successive seconds the distances of a point
moving with S.H.M. from its mean position measured in the same
direction are 1, 5 and 5. Show that the period of a complete

oscillation is ;‘;—@-

(10)
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5(e) Find the direction in which temperature changes most rapidly with
distance from the point (1,1,1) and determine the maximum rate of
change if the temperature at any point is given by
o(x.y,2) =xy +yz + zx.
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6(a) A uniform ladder of length 70 metres rests against a rough vertica|
wall with which it makes an angle 45°, the co-efficient of friction

between the ladder and the wall is - and between the ladder and the

ground is % If a man whose weight is one half that of the ladder
ascends the ladder, how high will he be when the ladder slips? (20)
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6(b) Under what conditions for the constants A, B,C,D is the following
equation exact?

(dx + By)dx + (Cx + Dy)dy =0

Solve the exact equation. =~ S (19)
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ﬁ 6(c) If ¢ and y are two scalar point functions, show that
‘ VA(@Y) = ¢V + 206 - Vip + YV74. o (15
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7(a) Verify Stokes' theorem for F = 4yt — 4xj + 3k, where S is a disk of

1-unit radius lying on the plane z = 1 and C is its boundary. (15)
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7(b) Solve the differential equation (x +2y%) & = ¥
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7(c) A spherical raindrop, fallin
of volume equal to A times its surface

fr - . .
g freely, receives in each instantan  increase

. ' at that instant; fi i
the end of time ¢, and the distance faijen through iat?gnatmt’ime e Ve|00"¥(a115)
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7(d) Solve using Laplace transfonns Zyy=

t leen y(0) =1and

y'(0) = -2.
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