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Consider the general second-degree equation
ax? + 2hxy + by®> + 2gx + 2fy+c =0
where a, b, c, f, g and h are constants.
Show that the condition for the above equation to represent a pair of straight lines
is
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Let the equation Ax? — 10xy + 12y% + 5x — 16y — 3 = 0 represents a pair of
straight lines. Find

(i) the value of A and the separate equations of the lines
(i1)  point of intersection of the lines.

Show that the lines joining origin to the points of intersection of the curve

§=3x%+5xy —3y?+2x + 3y = 0 and the line 3x — 2y — 1 = 0 are
perpendicular.

Show that the product of perpendicular distances from the point (x;, y;) to the
lines represented by ax? + 2hxy + by? = 0 is given by

[ax§+2hx1y1+byf|
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The conic represented by y2 + 2y — 8x + 25 = 0 can be transformed in to the
form y? = 4ax without rotating the axes.

(i) Find the coordinates of the new origin of the translated conic.

(i1) Determine the constant a.

Using suitable transformations, show that

S =14x% — 4xy + 11y? — 36x + 48y + 41 = 0 represents an ellipse.

Find the centre, lengths of major axis and minor axis and the equations of major
and minor axes.

Show that the equation § = 16x? — 24xy + 9y? — 104x — 172y + 44 =0

represents a parabola using a suitable transformation. Find the equations of axes
and the directrix of the parabola.

Find the equations of tangent and normal to 2x? + 5xy + 3y* + 4x — 10y —4 = 0
at (1:1).

Show that 3x 4+ 4y + 7 = 0 touches the circle x* + y* —4x — 6y — 12 = 0.
Find the point of contact.

If the straight line Ax + py + v = 0 touches the parabola y? — 4px + 4pq = 0,
then prove that A2q + Av — pu® = 0,

The polar of the point P with respect to the circle x* 4+ y* = a® touches the circle
4x% + 4y? = a?. Show that the locus of P is the circle x? + y? = 4a”.

Find the symmetrical form of the equation of the line 3x — 2y —z — 4 = 0 and
4x +y—-2z—-3=0.

Show that the lines J—:—l ==—==—=agml—="—= % are intersecting. Find

the point of intersection.

: : : : -1 4
Find the distance of a point (0,2,3) to the line %—3 = yT = % z
3 k = ST = 10
Find the value of k so that the two lines el R e i A
3 2k 5 3k =3 8
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(a)

(b)

(d)

. : =1 ; 2 :
Find the equation of the plane containing the line % === % and the point

(0.7 —7)

Find the equation of the plane which passes through the point (2,3,4) and is
perpendicular to each of the planes 3x — 4y +5z+ 1 =0and 4x —y — 2z = 0.

Find the equation of the sphere with centre at (1,1,1) and passing through the
point (1,2,5).

(1) Find the equation of the sphere S whose end points of its diameter are
given by the points (0,1,0) and (3, —5,2) .

(iiy  Find the equation of the sphere S’ = 0 which passes through the
intersection of the sphere S = 0 with the plane 5x — 2y + 4z -7 = 0.
(iff)  If S’ = 0 is a great circle, then show that the equation takes the form

§'=11x? + 11y2 + 1122 + 7x + 28y + 10z — 111 = 0.
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