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B. A. (Part I) EXAMINATION, 2020
MATHEMATICS
Paper Third
(Vector Analysis and Geometry)
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Attempt any two parts of each question. All questions
carry equal marks.
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Show that the four points 45+5}'+1€,—(]‘+1€),

3i +9j + 4k and 4(—f+}'+1€)are coplanar.
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A particle P is moving on a circle of radius » with

. do
constant angular velocity o = o show that
t

o )
acceleration is —®~ r .
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Evaluate the directional derivative of the function
¢ = x%> —y? + 222 at the point P (1, 2, 3) in the
direction of the line PQ, where Q has co-ordinates

(5,0,4).
P2

(UNIT—2)
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A=ti-3j+2k
B=i-2j+2k
C=3+4-k

Evaluate IIZ[A.(BX C)] dt , where :
A=t -3j+2k

B=i-2j+2k
C=3+4—-k
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Evaluate ” s( yzi + zx] + xy/é).dS, where S is the

surface of the sphere x? + y? +z2= 1 in the first
octant.
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Verify Stokes’ theorem for F = (x2 + 32 )i —-2xyJ

taken round the  rectangle bounded by
x=x2a,y=0,y=5b.
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Trace the parabola :

9x2 + 24xy +16y? 2x +14y +1=0

and find the co-ordinates of its focus and the equation
to its directrix.
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Prove that the equation to the hyperbola drawn through

. . xr )2 .
point on the ellipse — + == =1 whose eccentric

a?  b?

angle is 'o.' and which is confocal with the ellipse is
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Show  that the condition that the line

=Acos0+Bsin0 may touch the conic

=1+4+ecosO is (A—e)2+B2 =1.
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Two spheres of radii 7; and 7, intersect orthogonally.
Prove that the radius of the common circle is
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Find the equation of the cone whose vertex is (o, B,7)

2 2
and base curve x—2+y—:1, z=0.
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Find the equation of right circular cylinder whose
-1 y-2 z-3
1 2

radius is 2 and axis is the line =
THE—5
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Find the equation of tangent planes to the ellipsoid

7x% + 5y% + 322 = 60 which pass through the line
7x +10y =30, 5y -3z =0.
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Show that the section of the surface yz + zx + xy = a

2

by the plane Ix + my + nz = p will be a parabola if

VI +~m +~n=0.
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2x% +5y% +22% —2yz + dzx —2xy + 14x — 16y
+14z+26=0
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Reduce the equation :

2x% +5y% + 222 —2yz + 4zx —2xy + 14x — 16y
+14z+26=0

to the standard form and find the nature of the surface
represented by the equation.
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