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1. In the picture, the sides of the large
triangle are tangents to the
circumcircle of the small
triangle, through
its vertices,

Calculate the angles of the large triangle.

In AABC, ZA=180-= (80 + 60) =180 —7140 = 40°
The angle made by an arc at the centre of a circle is
double the angle at a point in the opposite arc.
S0 ZAOC =2 x 80 =160°
/BOC = 2 x 40 = 80°
- ZAOB =2 x 60 = 120°

Since the angle between the radii of a circle through
two points and the angle between the tangents at
these points are supplementary, ‘
ZF =180 - £ZA0C = 180 — 160 = 20°
Similarly, ~E =180 — 80 = 100°

"D =180-120 = 60° -
Also we can find the angles of ADEF using the prin-
ciple that the angles which a chord of a circle makes
with the tangents at its ends on any side are equal to
the angle which it makes on the part of the circle on
the other side. .

2. In the picture, the sides of the large
triangle are tangents
of the circumcircle

-of the smaller triangle,

through its vertices.
smaller triangle,
In AXYZ, £Y = 1800 — (60 + 40) = 80°
ZP0Q=180-60 X

=120° .
ZQOR =180 —80 = 100° Q
Since £Z = 40°,

Calculate the angles of the
Since £X = 609, p
Since Y = gpe, l A
l R
ZPOR=180-40=140° Y .
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In APOR, <P = 1 ~QOR = 50°"

AR |
£Q ——;— /POR = 70°
R= % APO" - 60°
Another method

. Since £Z ='40°, £ZPR + £ZRP —-180 40 = 1400
- But £ZPR and £ZRP are equal.
So £ZPR = 70°, £ZRP = 70°

- Since £ZPR = 70°, ZPQR = 70°"
~ (In a circle the angles which a chord makes with the tan-
gents at its ends on any side are equal to the-angle which
it makes on the part of the circle on the:other side. )
. In.the same way we can flnd ZPRQ and Z£QPR.

3. In the picture, PQ, RS, TU are o s
tangents to the circumecircle
of AABC. Sort out the equal " | -

-angles in the picture. A

: \Usmg the prmmple that the angle made Z
by a chord and the tangent at its end U
- is equal to the angle made by the
chord on the other side of
the circle, |
ZTCA = ZCBA AT e AN
 ZPAC=«CBA i
4UCB ACAB ARBC ACAB




/SBA = ~ACB, ZQAB = ZACB |
Since two angles of the lsosceles trlangle g()’( by

~ extending the tangents are equal
ZTCA = LPAC ZUCB = £/RBC, ZSBA AOAB
4. In the picture, the tangent to the T
- circumcircle of a regular /A
~ pentagon through a vertex
-~ is shown. Calculate the angle
“which the tangent makes =

with the two sides of the .
pentagon through ﬁh@ g@@mﬁ: of @@mﬁm

~ Sum of the angles of a
pentagon =(n-— 2) x 180°
— (5= 2) x 180° = 540°

One angle of a regular o
- pentagon-= 540 + 5 = 108° s —
Smce nisaregularpentagon thethreeanglesatCmthe
picture are equal.Eachofthemis equalto 108 ~ 3= 36"
Since LECA = 36°, ZEAP = 36°. (The angle made by
2 chord and the tangent at its end is equal to the angle
~ made by the chord on the other side of the circle.) -
By the same reason, £ZBAQ = ABCA 36° |
The angle which the tangent makes with the two sides
of ‘the pentagon through the point of contact are 36° each.




§ A ' ' : : . each and Its sides are equal, It I8 a square.;.. . ;-
ctivities (Pages 179, 180, 181) S -.PA = PB = 0A = OB = radlus of the circle ... (7).

From (6), perimeter of APQR = PA + PB
: = PA + PA = 2PA = 2 OA = diameter

2. The plcture shows a triangle formed by three'
tangents to a circle. Calculate the length of each
" tangent from the corner of the trlangle to the polnt

of contact

1 In the picturq, a trlangle is formed
. by two mutually perpendicular |
" tangents to a circle and a
third tangent. Prove that
~ the perimeter of the triangle
is equal to the d|ameter of
the circle. :

Since the tangents to a circle from ’
a point are of the same length, :

PA=PB....(1) . ; :
'RB=RC...(. = A
 QA=0QC....(3)

- From the picture, |
PR =PB—BB =PB-RC...(4) P >3
(reason (2))

PQ = PA—QA=PA—QC..... (5 (reason (3))
Penmeter of APQR = PQ + QR + PR

'—'PA—-QC + OR + PB —RC (reason (4), (5)) , A

=PA +PB + QR - (QC +RC) | The tangents to a circle from a pomt are of the same

=PA+PB+ QR-QR Iength Solet PA =PC =x
© Q0A=QB=y

=PA+PB....(6) B .
Since all the angles of quadrilateral PAOB are 90° , ~and RC=RB =z ,
.Inthefigure,x+y_7, X+2=4, Yy+z=5




3. In the picture, two

---------------------------------------------------------------------------------------------------------
it

Parlmeteroftrlangle—?+5+4~16cm (1)
PQ+QH+PR X+Y+Y+2Z+X+2

‘ -2x+2y+22-2(x+y+z)....(2)
'-Fromﬁ)and (@) 2(x+y+2)=16

X+y+2=8..(3) |
'=(x'+y+z) Y+2) = 5=3
y=X+y+2)-X+2) = 8 4=4
2=(X+Y+2)=(X+y)=8-7=1 _
Léngths of the tangents: PA=PC=3cm
SR QA=QB=4cm
- RB=RC=1cm

circles touch at
a point and
- the common

tangent at this

point is drawn.

(i) Prove that this
tangent bisects
another common
tangent of these
circles.

Tangents to a circle
from a point are of
" the same length.

~PA=PB..(1)
Also PA=PC...(2)
From (1) and (2),
PB = PC. S
That is, the tangent through A blsects BC.

(ii) Prove that the
points of contact
of these two
tangents form
the vertices of
a right triangle. -

In (i) we have

seen that

PB = PC.
SoPlsthe .

midpolnt of BC.

" The gircle drawn with P as centre passes
.. through B and C. Since the angle in a
5 '____'E'S‘errilcifcl'e is.a right angle,
. ZBAC= 90°
ABAC IS a nght trlangle

-----------------------------------------------------------------------------

(1 Draw the plcture

In your notebook,
using convenient
lengths. What Is
speclal about the
quadrilateral
formed by
joining the
points of

- contact of
the circles?

Since the angle in a semicircle is a fight angle, then
quadrilateral drawn by joining the meeting points of
the circles is a rectangle. The picture can be drawn

“as follows.
Step 1 : Draw a rectangle and draw
the perpendicular bisectorsof D G C

its sides: (Since each circle ‘
passes through two adjacent

vertices of the rectangle, - E J F
the centre of the circle is on :

 the perpendicular bisector of
the line joining these vertices.)

Step 2 : Draw a diagonal and draw
perpendiculars through its ends.
Mark the points where these
perpendiculars meet the
perpendicular bisectors E
of the sides. (Since each ] L
diagonal touches some \
circles at the verticesofthe o H /' B-
triangle, the centres of the '
circles are on the line drawn K
perpendicular to the diagonal through these vertices.)
Step 3 : Draw a circle

_with centre K and

. passing through.the
vertices Aand B o
of-the rectangle : - i
In the same way - o
draw circles
with centres - S
L, M and N.
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4. In tha pletura below,
AB is a diameter and
P is a point on AB

extended. A tangent A | B
from P touches the circle '
at Q. What is the radius of ‘

the circle?
Don't you remember the result PA x PB PC‘2
Here PA x PB = PQ?

In the picture, let PB = x.

8xx=4 8x=16, x_=1_8@=2

~PB=2cm,AB=AP-PB=8~2=6¢cm
Diameter of the circle = 6 cm, radius = 3 cm.

5. In the first picture below, the line joining two points
on a circle is extended by 4 cm and a tangent is
drawn from this point. Its length is 6 cm, as shown.

N~ 4cm N A 5 om
The second picture shows the same line extended

by 1 centimetre more and a tangent drawn from
this point. What is the length of this tangent?

Since AB =x,PB =x+ 4
Since PA x PB = PC?
4 (x + 4) = 62
4x + 16 = 36
4x =36 —16 =20
- 20

e p————

In this picture PA = 5, PB = 5 + 6 = 10
PC? = PA x PB = 5 x 10 = 50

PC= B0 =+ 2532:@_xﬁ;5ﬁom




