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Exercise 51/67

by James Coroneos™

1. Find the equation of the tangent to the following circles at the points stated.
(a) 22 +y? =34; (5,3) (b) 422 +4y? = 25; (2, -13)
(c) 22 +y*—8x—10y = 0; (0,0) (d) 2% +y* +4x + 10y — 11 = 0; (4,-7)
() 22 +y* =3z +2y+3=0; (1,-1) (f) 4a” +4y> — 8z + 4y = 5; (3,1)

2. Prove that the line
(a) 4z — 3y + 25 = 0 is a tangent to the circle 22 + y? = 25
(b) x + 2y = 12 touches the circle 22 + y* — 62 — 4y +8 =0
Find the point of contact in each case.

3. Determine the values of k for which the line
(a) 3z + 4y + k = 0 touches the circle 2% + y* = 16
(b) 2z — ky = 3 is a tangent to 22 + y? +4x —4y —5=10

4. (i) Show that the tangent at the point (—2,3) on the circle 2% + y? = 13
is also a tangent to the circle z2 4 y? — 10x + 2y — 26 = 0.
(ii) Prove that the tangents at the points A(0,1), B(—1, —4) on the circle
22 + 9% + 62 + 2y — 3 = 0 are inclined at 7/4 to the chord of contact
AB.

5. Find the radius and centre of the circle 22 +y? —6x+3y+5 = 0. The tangents
at the point A(3,1) and B(5, —3) on the circle meet at P. Prove that AP is
equal in length to the diameter of the circle.
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Prove that, if a circle passes through A(4,0) and B(0,2), its centre lies on
the straight line 2z —y — 3 = 0. Find the equations of the two circles, each of
radius /10, passing through A and B, and show that the tangents at A are
perpendicular to each other.

. Find the equations of the tangents to the circle

(i) 2% +y? = 5 which are parallel to the line 4z — 2y = 1
(ii) 22+ y? + 22 + 4y + 1 = 0 which are perpendicular to 3z — 4y = 13.

(i) Obtain the values of m for which the line y = max is a tangent to the
circle 2 4+ y? — 2z — 6y + 5 = 0. Hence determine the equations of the
two tangents to this circle which pass through the origin.

(ii) Find the equations of the tangents to the circle 2% + 4% +z — 3y = 0
from the point (2,4).

. Prove that y = ma £ av/1 + m? touches the circle 22 + y? = a2 for all values

of m. Hence find the equations of the tangents drawn from the point (—4, 2)
to the circle 22 + y? = 10.

Show that the line y = m(z —a)+av/1 + m? touches the circle (z —a)? +y? =
a®. Write down the equations of the two tangents to this circle that are
parallel to 3x = 4y, and the equations of two tangents which are perpendicular
to this line. Choose one mutually perpendicular pair of these tangents, and

prove that their point of intersection lies on the circle 22 + y? — 2az = a?.

If [ is the length of the tangent from the external point (x1,¥1) to the circle
22 + 9% + 292 + 2fy + ¢ = 0, show that 12 = 22 + 43 + 2921 + 2fy1 +c.
(i) Calculate the length of each of the tangents drawn from the point
(a) (5,7) to the circle 2% + y? = 16
(b) (1,-1) to the circle 2% + 4% + 42 — 6y +5 =0

(ii) the lengths of the tangents from a variable point P to the circles x2 +
y? =16, 22 + y?2 + 42 — 6y + 5 = 0 are equal. Show the locus of P is
a straight line and find its equation.

(iii) A point moves so that the lengths of the tangents drawn from it to the
two circles 22 +y?> —4x — S8y +11 =0, 22 + 9> — 10z —4y +13 =0
are in the ratio 1 : v/2 respectively. Show the locus of the point is
a circle, and prove it passes through the points of intersection of the
given circles. {Hint: find the equation of the common chord of the
circles in pairs.}
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(iv) Prove that the circles 22 +y? — 62 — 2y = 30, 22 + 3> — 92 — 3y = 0

12.

13.

touch each other, and find the coordinates of the point of contact.
Show that there is only one common tangent to the two circles and
find its equation. Find also the coordinates of a point on the outer
circle, such that the length of a tangent from it to the inner circle is
equal to the radius of the outer circle.

Prove that the locus of the point whose coordinates are & = 3 cos a+4,
y = 3sina — 2 is a circle. Draw the circle, indicating the points which
are given by a = 30° and o = 120°. Find the equations of the tangents
at these points, and show that they intersect at

(1(3v2+5),1(3V3 - 1)}.
Find the equations of the tangents to the two circles 22 + y? = 2ax

and 22 4 y? = 2by at their points of intersection, and verify that they
cut at right angles at both points. (Such curves are called orthogonal)
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