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6 .3 More on c irc le s

6 .31 Angle s and Arcs de termined by lines in tersec ting in s ide and on a
c irc le

Thm 6 .9

Th e measu re of an an gle in scr ibed in a circle is h a lf th e m easu re of th e a rc
su b ten d ing it .

Coro llary 6 .9 .1

An an gle in scr ibed in a sem -c ircle is a r igh t an gle.

Th e m easu re of a rc ADC is 180 ° or π rad ian s

m (<ABC) =
1
2
m(ADC)

=
1
2
(180 °) = 90 ° or

π
2
rad ian
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Coro llary 6 .9 .2

An an gle in scr ibed in an a rc less th an a sem i- circle is ob tu se

m (<ABC) =
1
2
m(ADC)

bu t m (ABC) < len gth of a sem i circle.

m (ABC) < 180 °

∴ (ADC) > 180 °

m(<ABC) =
1
2
m(ADC) >

1
2
(180°)

m (<ABC) > 90 °, so, <ABC is an ob tu se an gle.

Coro llary 6 .9 .3

An an gle in scr ibed in an a rc grea ter th a t a sem i-circle is a cu te.

Thm 6 .1 0

Two para llel lin es in tercep t con gru en t on th e sam e circle see th e p roof on you r
text book on page 250 & 251

Thm 6 .1 1

An an gle form ed by a tan gen t a ch ord d rawn from th e poin t of tan gen cy is
m easu red by h a lf th e a rc it in tercep ts

Given : circle 0 with < ABC form ed by

Tan gen t & ch ord AB at B, th e poin t of con tact .

m (<ABC) =
1
2
m(AxB)

Thm 6 .1 2

th e m easu re of an an gle form ed by two ch ords in tersect in g in s ide a circle is h a lf
th e su m of th e m easu res of th e a rc

su b ten d ing th e an gle & its ver t ica lly oppos ite an gle
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m(<BPD) =
1
2
m(AXC) +

1
2
m(BYD)

Remark :- th e followin g resu lt is som etim es ca lled th e p rodu ct or rectan gle
p roper ty of a circle.

If two ch ords in tersect in a circle

as sh own in figu re 6 .47

Th en (AP)(PB) = (XP)(PY).

Eg. in fig. ca lcu la te th e rad iu s of th e circle

Solu t ion :- let th e rad iu s of th e circle be r u n its lon g.

Th en , OD=r & PD = 2r – 3

S ince (AP) (PB) = (CP)(PD)

6 X 6 = 3(2 r – 3 )

36 = 6r – 9

36 +9 = 6r

45
6
=

6r
6

r =
15
2
= 7 .5

6. 3 .2 Angle s and Arc s de te rm ined by l ine s in te rs e c t ing o uts ide a
c irc le

Thm 6. 1 3

Th e measu re of th e an gle form ed by th e lin es of two ch ords in tersect in g ou ts ide
a circle is h a lf th e d ifferen ce of th e m easu re of th em arcs th ey in tercep t .

(PA) (PB) = (PX)(PY)

zO

X

Y

A

B

P

B

C

D

A
3

O

r



Holy Angels School Adama Mathematics Grade 10

09 10 37 95 21 4

D
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Thm 6. 1 4

Th e measu re of an an gle form ed by a tan gen t an d secan t d rawn to a circle from
a poin t ou ts ide th e circle is equ a l to on e –h a lf th e d ifferen t of th e m easu res of
th e in tercep ted a rcs .

Thm 6 .1 5

If a secan t an d a tan gen t a re d rawn from a poin t ou ts ide a circle, th en th e
squ a re of th e len gth of th e tan gen t is equ a l to th e p rodu ct of th e len gth s of lin e
segm en ts given by

Eg if th e m easu re of a rc AQ is 30° an d th e m easu re of a rc BR is 60° wh a t is th e
m easu re of <P?

m(<P) =
1
2
m(RB–QA)

=
1
2
(60° - 30°)=

1
2
(30°)

(PA)2 = (PB)(PC)

m(<P)=
1
2
m(AXD–BD)
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6. 4 Regular po ly gons

A polygon wh ose ver t ices a re on a circle is sa id to be in scr ibed in th e circle. Th e
circle is circu m scr ibed abou t th e polygon .

ABCDE is in scr ibed in th e th e pen tagon PQRST is
circle or th e circle is circu m scr ibed circu m scr ibed abou t th e circle.
abou t th e polygon . th e circle is in scr ibed in

th e pen tagon .

6. 4 .1 . pe rime te r o f a re gular po ly gon
Th e len gth of a s ide (s ) of a regu la r polygon

S = 2r s in
18 °0

n

Th e per im er of (P) of a regu la r polygon

P= 2n r s in
18 °0

n
or P = n s

Th e apoth em (a ) of a regu la r polygon

a = r cos
18 °0

n

6. 4 .2 are a o f a re gular po ly gon
Thm 6. 1 6
Th e area A of a regu la r polygon with n s ides an d rad iu s r is

A =
1
2
n r 2 s in

36 °0
n
or A =

1
2
ap

Eg. Fin d th e a rea of a regu la r twelve -s ided polygon with rad iu s 3cm .

A=
1
2
n r 2 s in

36 °0
n
=

1
2
(12 )(3cm )2 s in

36 °0
3
= 6 X 9cm 2 s in 120°
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= 54cm 2 X sin 60°

= 54cm 2 X
√3
2
= 27√3 cm 2

Work s he e t

1 . If two ch ord in tersect in a circle a t P an d AP =4cm , PB= 6cm an d XP=3cm
th en len gth of YP is

2 . In th e circle 0 ,CB is a d iam eter of th e circle. AD an d CD in tersect ou ts ide th e
circle. If m (<BCF) = 60°, m (<BAE) = 10° an d m (<ABC)= 80°, th en m (<ADC) is
equ a l to?

A. 60° C. 100°

B. 40° D. 30°

3 . If th e d iagona l of a pa ra llelogram are 10cm an d 6cm an d an gle of 30°, th en
wh a t is th e a rea of th e pa ra llelogram ?

4 . On th e circle sh own below “O” is th e cen tre an d A,B an d m are on th e circle
wh ile PA is a tan gen t lin e an d a secan t lin e BP in tersect ou ts ide th e circle a t :

A.
18
4
cm

B.
9
4
cm

C. 2cm
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A. 20cm 2

B. 15cm 2

C. 40cm 2

D. 30cm 2
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If th e len gth of AP = 6cm an d Pm =4m , th e Bm= ________

A. 14cm B. 9cm C. 5cm D. 16cm

5 . In th e figu re sh own below, th e two tr ian gles a re s im ila r th e sh or tes t s ide of
∆DEF is 10cm . wh a t is th e a rea of ∆DEF?

A. a (∆DE)=
√15
4
cm 2 C. a (∆DEF)= 40cm 2

B. a (∆DEF)=
3√15

4
cm 2 D . a (∆DEF)=

75√15
4
cm 2

6 . Wh a t is th e a rea of a regu la r s ix-s ides polygon with rad iu s 3cm

A. 27√3cm 2 B. 25√3cm 2 C .
27
2
√3cm 2 D.

29
2
√3cm 2 E. n one

7 . In th e followin g MX is an a rc of 30°, an d YN is an a rc of 60°. Wh a t is th e
degree m easu re of <YLN?

8 . An an gle in scr ibed in a sem i-circle is

A. an ob tu se an gle C. a cen tra l an gle

B. a r igh t an gle D. an in scr ibed an gle

9 . Th e poin t of in tersect ion of th e a lt itu des of a tr ian gle is ca lled ______ of th e
tr ian gle

A. circu m cen tre C. or th ocen ter

8cm

6cm4cm 10cm

D

E

F

Y

NM
L

O

A. 3 5° C. 45 °

B. 9 0° D. 60°

X
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B. cen troid D. in cen tre


