Final revision

[1] In the opposite figure D
ABCD is a cyclic quadrilateral in which :
AB is a diameter and BD bisects ZABC A

A
If m(2A) = 60° B M
Find with proof : m(£CDB)

[2] In the opposite figure ©
ABCD is a cyclic quadrilateral such that :
AC=BD (&
Proof that : AB=CD

[3] In the opposite figure D___E
ABCD is a parallelogram

E € AD,m(2«BED) = 110°

(i) Proof that : AB = EB

(ii)Find : m(<ABE),m(EBC ) c_ 8

[4] In the opposite figure c
AB is a diameter in the circle M.
BEisa tangent to the circle at B

D is the midpoint of AC A N B
Proof that : (i) MBED is a cyclic quad. \_/
(ii) MD // BC

[5] In the opposite figure

FAisa tangent to the circle at 4
,DE // FA
Proof that : DBCE is a cyclic quad.
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[6] In the opposite figure

XA and XB are two tangents to <
the circle at Aand B B &)
m(2AXB) = 70°, m(2DCB) = 125°
Proof that : (i) AB bisects 2DAX

(i) AD // XB X A

\’

[7] In the opposite figure B "D
,m(<E) = 15°
Find : m(ZAFB) y: é C

[8] In the opposite figure D

5y A
m(£AFB) = 80°,m(«DBC) = 40°
,AD //BC ]
Proof that : ABCD is a cyclic quad.
>— N g

C

[9] In the opposite figure

AC is a diameter in th_ecircle M.
X is the midpoint of AB

CYisa tangent to the circle at C <

B
-
5 M A
and cuts XM at Y PQ

Proof that : (i) AXCY is a cyclic quad. J
(i) m(«BMC) = 2m(£MYC)

A D
[10] In the opposite figure
ABCD is a parallelogram
E € BC such that : AB = AE
> £ c

Proof that : (i) AECD is a cyclic quad.
(ii) AD is a tangent to the circumcircle of A ABE
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[11] In the opposite figure

O
AB is a diameter in the circle M. 2
MX L AB ,BE n MC = {N}
Proof that : (i) DEMB is a cyclic quad. A
(i) EM is a tangent to the circumcircle of A NDE b

[12] In the opposite figure

AB is a diameter in the circle M.
m(£A) = 50°,m(BC ) =m(cD)
Find : m(£CDA)

[13] In the opposite figure
C—iis a tangent to the circle M
,CD // BE

If m(2ABE) = 30°

Find : m(2£AME),m(BD )

[14] In the opposite figure

XY touches the circle M at D
XY // 4B

If m(«BCD) = 35°

Find : m(ZABM)

[15] In the opposite figure

XY and XZ are two tangents to
the circle at Yand Z
If m(2YXZ) = 80°, m(«EDZ) = 130°
Proof that: (i) ZE = ZY
(iDXZ //YE
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[16] In the opposite figure

M is a circle touching the sides
of the triangle ABC at X, Y and Z
[fAX = 2cm.,YB = 5cm,,

CZ = 3 cm.m(«B) = 40°

Find : (i) the perimeter of AABC
(i) m(£XZY)

[17] In the opposite figure

ABCD is a rectangle inscribed in
a circle and DE = DC
Prove that : AD = BE

[18] In the opposite figure

AB is a diameter and
m(£BEC) = 25°
Find : m(2BAC),m(£ABC) and m(£ADC)

[19] In the opposite figure

XY is a diameter in circle M,

m(XL) = m(LZ ) and m(2Y) = 60°
Find : m(2L) ,m(«XZY) and m(2LXZ)

[20] In the opposite figure

The length of AB = the length of AD

= the length of DC
and m(£ADC) = 80°
Find : m(2ACB) and m(Bc)

[21] In the opposite figure

ABC is a triangle inscribed in a circle M
and m(£MAB) = 25°
Find : (1)m(2AMB) (2) m(£ACB)

(3)m(2AXB) (4) m(AB)
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[22] In the opposite figure

BD n AF = {C}, m(£AMB) = 120°
and m(£DAC) = 20°

Find : m(«C)

[23] In the opposite figure

AB and AC are two tangents to a circle e—=R
at Band C,m(£BAC) = 40°
and m(£CDE) = 110° D l.
Prove that : (i) CB = CE @
(ii) BE // AC
[24] In the opposite figure B

AB and AC are two tangents to a circle

Yk
at Band C, m(£A) = 50° and m(£CXY) = 115° \k )5"
X

Prove that : (i) BC bisects ZABY
(ii) CB = CY

[25] In the opposite figure A
m(«BCE) = 60°,BC // MD

and A is the midpoint of BD the major B

Prove that : (i) BMDC is a rhombus. A

(ii) AC is a diameter of the circle.

[26] In the opposite figure
AB is a diameter in the circle M. m—»
DE is a tangent to it at C,AB // DE 5 A

- M
, X is the midpoint of AC and U

m(BY ) = Zm(CY )
Find : The measures of the angles of the triangle MDE

[27] In the opposite figure %
AB s aﬂameter in the circle M.

MX 1L AB M
Prove that : m(£AXM) = %m(AAMC)
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[28] In the opposite figure

AB and AC are two tangents to a circle M
atBand D,MX L BD,MY 1L CD

m(z£A) = 50°, m(«DBC) = 65°
Prove that : MX = MY

[}

%

&

8

C

[29] In the opposite figure C

AB is a diameter of the circle M 2

ACisa tangent to itat A

(ii) ME // AD

[30] In the opposite figure

ABCD is a cyclic quad.
and FE // BC

and E is the midpoint of BD ® M
Prove that : (i) ACEM is a cyclic quad.
A
I@
C

Prove that : AFED is a cyclic quad.

[31] In the opposite figure D A

ABCD is a parallelogram ,AB = AX
and m(zAXB) = 70° -

Prove that : AXCD is a cyclic quad. C X B

[32] In the opposite figure

AB and AC are two tangents to a circle M
atBand D, m(£A) = 50°and AB // DC
(i) Prove that : ABMD is a cyclic quad.

(i))Find : m(£ABC)

55 [
A
B
C
D
D

[33] In the opposite figure

A
E

AB = AD,m(£ADB) = 45°,m(«C) = 90° G ==

,m(«2CBD) = 30°and DC = 5 cm.

(i) Prove that : ABCD is a cyclic quad. "

(ii)Clculate the radius length of the circle

passing through the vertices of the figure ABCD
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[34] In the opposite figure
AB is a diameter of the circle M
, CDisa tangent to it

and X is the midpoint of AB

Prove that : (i) AXCY is a cyclic quad.
(ii) m(zBMC) = 2 m(2MYC)

[35] In the opposite figure

D
- D
AB is a diameter of the circle M C
, BDisa tangenttoitatB
and E is the midpoint of AC B A
X

Prove that:
(i) MEDB is a cyclic quad.
(i) m(£BAX) = %m(AD)

(iii) ABisa tangent to the circle passing through the points B, C and D
[36] In the opposite figure 5 A
ABCD is a cyclic quad.
, AE bisects ZBAC
and DF bisects 2BDC Y
Prove that : (i) AEFD is a cyclic quad.
(ii) EF // BC
[37] In the opposite figure 8/ \A
ABCD is a cyclic quad. m
and AE bisects ZA )‘(’D
Prove that : CE bisects 2XCD
[38] In the opposite figure 0
AB is a diameter of the circle M S
B A

, BDisa tangent to it at B

Prove that: ABisa tangent to the circle passing
through the vertices of ABCD
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[39] In the opposite figure
XY is a tangent to the circle at X DK // YZ

through the vertices of AXDK

[40] In the opposite figure

ABCD is a cyclic quad.

,BE = EA = ABand (Bc ) = 60°

Prove that : CD is a diameter of the circle

Prove that : XL is a tangent to the circle passing A\
"
B

[41] In the opposite figure

AD = 2cm. ,DB = 3 cm.

and E is the mid point of BC
Calculate : The perimeter of A ABC

[42] In the opposite figure
XYZ is a triangle in which : m(2£YXZ) = 80°
 The circle M touches its sides XY ,YZ and

ZX at the points D, E and F respectivelylf XY = XZ

Find : m(2DFE)

[43] In the opposite figure

Two circles irE:rsei at Aand B
Prove that : X7 // YL

[44] In the opposite figure

AB and CD are two tangents to the two
circles Mand N,AB n CD = {E}
Prove that : AB = CD

[45] In the opposite figure
M and N are two touching externally
circlesat A ,ﬁf is a common tangent
to the two circles at Band C

and AD is a common tangent to them at A
Prove that : m(£BAC) = 90°

L
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Model answer

[1]~ AB is a diameter

~ m(£ADB) = 90° linscribed angle drawn in a semi circle]

In AABD

m (£ABD) = 180° — (90° + 60°) = 30°
2 BD bisects £ABC

~m(«CBD) = m («DBA) = 30°

~ ABCD is a cyclic quad.

~m(24) + m («C) = 180° [two opposite angles]

= m (£C) = 180° — 60° = 120°

In ABCD

m (CDB) = 180° — (30° + 120°) = 30°
[2]

w AC = BD

» AC = BD

by subtracting m ( BC ) from both terms

m<AB ) = m(CD )
~AB=CD

[3]

» BCDE is a cyclic quad.

~m (£C) +m («BED) = 180°
~m(£C) =180°—110° = 70°
 ABCD is a parallelogram
~m(zA) =m («C) =70°

~m (£AED) = 180° (st.angle)
~m (£LAEB) = 180° — 110° = 70°
In AABE

~m (LBAE) = m (£.BEA) = 70°
~ AABE is anisos.triangle

~m (£LABE) = 180° — (70° + 70°) = 40°
~ ABCD is a parallelogram
~m(2A) + m («D) = 180°
~m(«D) = 180°—70° = 110°

[two opposite angles]

[two opposite angles]

[two consecutive angles]

Lm ( EBC ) = 2m («D) = 2 x 110° = 220° [inscribed angle and opposite arc]

[4]

Const.: Draw BC

»BE isa tangent to the circle at B
~EB LAB

~m (£EBA) = 90°

D is a midpoint of AC

~ MD L AC

~m (£MDE) = 90°

==




~m (£EBA) + m («MDE) = 90° + 90° = 180°
~ MBED is a cyclic quad.

~m (£ACB) = 90° [inscribed angle drawn in a semi circle]
~m (£ACB) = m (¢ADM) = 90° [and they are in position of corresponding angles]
-~ MD /] BC

[5]

v FAisa tangent to the circle

~ m(.FAB) = m (£LACB) - (1) [angle of tangecy and inscribed angle subtended by AB

+ DE |/ FA

+~ m(«FAB) = m (¢ADE) - (2) [alt. angles]

From (1) and (2)

~m (£LACB) = m (LADE) [Exterior angle and interior angle at opposite vertex]
~ DBCE is a cyclic quad.

[6]

2 XA and XB iare two tangents drawn from X

~ XA =XB

In AXAB

XA = XB (proved)
80°-70°

~m (£XAB) = m («XBA) =+ =55 - (1)

 ABCD is a cyclic quad.

~m(24) + m («C) = 180° [two opposite angles]
~m («BAD) = 180° — 125° = 55° - (2)

From (1) and (2)

& m (¢XAB) = m (¢BAD) = 55°

« AB bisects £DAX

“m (£DAX) + m («X) = 110° + 70° = 180° [and they are in position of interior supp.angles]
~ 4D // XB

[7]

“m («CBD) + m («CAD) = 20° [two inscribed angles subtended by the same arc CD ]

~ In AADE

m (£ADE) = 180° — [15° + 20°] = 145°

~m («BDE) = 180° (st.angle)

~m (£LADB) = 180° — 145° = 35°

 LAFB is an exterior angle to ABDF

~m (£AFB) = m (£.FDB) + m («FBD) = 35° + 20° = 55°
(8]

«AD // BC

~ m (cADB) = m (¢DBC) = 40° [alt. angles]
 LAFB is an exterior angle to AAFD

s~ m (£DAC) = 80° + 40° = 40°

+m (£DAC) + m (4DBC) = 40° [and they drawn on the same base CD and in the same side of it]
~ ABCD is a cyclic quad.

[9]

2 AC is a diameter and CY is a tangent to the circle

+CY LAC




~m (ACY) = 90°

X is amidpoint of AB

~ MX L AB

~m (LAXY) = 90°

wm (LACY) = m (£AXY) = 90° [and they drawn on the same base AY and in the same side of it]
~ AXCY is a cyclic quad.

~m(MYC) = m (¢BAC) - (1) [drawn on the same base XC and in the same side of it]

~m («BMC) = 2m (.BAC) - (2) [Central and inscribed angles sub.by BC

From (1) and (2)

~m (BMC) = 2m («MYC)

[10]

« ABCD is a parallelogram

sm(B)=mD) -(1)

In AABE

~ AB = AE

~m(«B) =m (£LAEB) - (2)

From (1) and (2)

~m (cAEB) = m (¢«D) [Exterior angle and interior angle at opposite vertex]
~ AECD is a cyclic quad.

« ABCD is a parallelogram

.. 4D // BC

~ m (¢DAE) = m (AEB) - (3) [alt. angles]

From (2) and (3)

~m (.DAE) = m («B)

=~ AD is a tangent to the circumcircle of AABE

[11]

+ MC L AB

~m («DMB) = 90° - (1)

- AB is a diameter

~m (LAEB) = 90° [inscribed angle drawn in a semi circle]
~m («DEB) = 180°—90° =90° - (2) [st.angle]

From (1) and (2)

~m (£DMB) = m (LAEB) = 90° [and they drawn on the same base BD and in the same side of it]
~ DEMB is a cyclic quad.

~m («EBM) = m (cEDM) - (3) [drawn on the same base ME and in the same side of it]
In AMEB

“ MB = ME (2 radii)

~m (EBM) = m (.MEB) - (4)

From (3) and (4)

~m («MEB) = m (,EDM)

~ EM is a tangent to the circumcircle of ANDE

[12]

Const.: Draw BD

* BD is a diameter

~m (<ADB) = 90°

~ ABCD is a cyclic quad.

~m (£BCD) + m (£A) = 180° [two opposite angles]
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~m (£BCD) = 180° — 50° = 130°

m(8¢ ) =m(co)
~ BC =CD

In ABCD

w BC = CD(proved)

~m (2CDB) = m («CBD) = M
From (1) and (2)

s m (LCDA) = 9(0° 4+ 25° = 115°

[13]

Tm (LABE) = 3(0°

-.-m(AE>=2><30°=60°

=25° - (2)

[opposite arc]
 BD is a diameter

am (AEB ) — 180°

[semi circle]

Lm (EDB ) = 180° — 60° = 120°

2 CD is a tangent and CD// BE

.-.m<BD>=m<DE>=%m<BE)=120°+2=60°

[14]
m (£BCD) = 35°

m(BD ) = 2 X 35° = 70° [opposite arc]
» XY is a tangent and AB/] XY
m(AD)=m(BD)=70°

»m(ADB ) =2x70° = 140°

 LAMB is a central angle subtended by ADB
~m (£LAMB) = 140°
In AAMB
“ AM = BM (2 radii)

180° — 140°
~m (LABM) = m (¢.BAM) = —
[15]
2 XZ and XY are two tangents drawn from X
~XZ =XY
In AXYZ
XY =XZ (proved)

wm (LXZY) = m (eXyZ) = B8

= 20°

= 50°

[16]
«+ AZ ,AX are two tangent — segment to the circle
~AZ=AX=2cm.
~+ BY , BX are two tangent — segment to the circle
~BY =BX=5cm.
«+ CY, CZ are two tangent — segment to the circle
~CY=CZ=3cm.
~ The per.of AABC=2+3+3+5+5+2

= 20 cm.
Const : Draw MX and MY

~ MX is aradius , BX is a tangent — segment to the circle at X
~ MX 1 BX

=~ m(£BXM) = 90°

similarly . m(£BYM) = 90°

~ m(£BXM) + m(«BYM) = 90° 4+ 90° = 180°
~ BXMY is a cyclic quad.

~ m(£XMY) + m(£XBY)

= 180° [two opp. angles]

~ m(£XMY) = 180° — 40° = 140°

& m(2XZY) = %m(LXMY) = § x 140° = 70°

[inscribed angle and central angle subtended by xy]

“ m(£ZEY) =m («XYZ) =50° - (1) [angle of tangecy and inscribed angle subtended by ZY

« EDZY is a cyclic quad.
~m (YY) + m(«D) = 180°
~m (£EYZ) = 180° — 130° = 50°

. - (2)
From (1) and (2)

[two opposite angles]
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In AEYZ

& m(LEYZ) + m (LZEY)

~ZE=7Y

v m (£ZXY) + m (£XYE) =80+ 50 + 50 = 180° [and they are in position of interior supp. angles]
~YE |/ XZ

[17]

- ABCD is a rectangle

=~ AB = DC (two opposite sides)

~+ DE = DC (given)

~ DE = AB

»m(DE)=m(AB)

By adding m ( AE ) for both terms

+ m(AD ) =m(BE)

~ AD = BE
[18]
m («£BAC) = m («BEC) [two inscribed angles sub. by the same arc BC

~m (£BAC) = 25°
-+ AB is a diameter

~ m(2ACB) = 90° [inscribed angle drawn in a semi circle]
In AABC

m (£ABC) = 180° — (90° + 25°) = 65°

+ ABCD is a cyclic quad.

=~ m (£ABC) + m (£ADC) = 180° [two opposite angles]
~ m (£ADC) = 180° — 65° = 115°

[19]
+ XYZL is a cyclic quad.
~m (£L) + m(2Y) = 180° [two opposite angles]

~m(zL) = 180° — 60° = 120°

«+ XY is a diameter

o m(2XZY) = 90°

In AXYZ

m(2ZXY) = 180° — (90° + 60°) = 30°
In ALXZ

~LX=LZ

- m(£LXZ) = m(£LZX) = 2
[20]

= length of AB = length of AD = length of CD
~AB=AD=CD

In AACD

+ AD = CD

~» m(£ACD) = m(«CAD) =

= 30°

180°-80°

= 50°

sm (AB ) = m(AD ) =m (CD ) = 2 X 50° = 100° [arc and opp.inscribed angles]
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~» m(£ACB) = %m (AB ) = 50° [ inscribed angle and opp. arc]
s m ( BC ) = 360° — (100° + 100° + 100°) = 60°

[21]

In A AMB

~ AM = BM [2 radii]

~ m(«MAB) = m(«MBA) = 25°

~ m(2AMB) = 180 — (25° + 25°) = 130°

~ m(2ACB) = %m(LAMB) [inscribed angle and central angle subtended by AXB
1

- m(ZACB) = = x 130 = 65°

 AXBC is a cyclic quad.

~ m (£AXB) + m (£ACB) = 180° [two opposite angles]

~m (£ADC) = 180° — 65° = 115°

“ m (AB ) = m(£AMB) [opposite central angle]

nm(AB>=1ﬂP

[22]

~ m(2ADB) = %m(AAMB) [inscribed angle and central angle subtended by AB

- m(£ACB) = - x 120 = 60°

 £ADB is an exterior angle to AACD

~m (£C) =m (£LADB) — m(4DAC)

~m (2C) = 60° —20° = 40°

[23]

In A ABC

~ AB = AC [two tangent — segments drawn from A]

» m(2ABC) = m(2ACB) = 2L = 700

+ACisa tangent.

~» m(£ACB) = m(£BEC) = 70°  [inscribed angle and angle of tangency subtended by BC ]
 BCDE is a cyclic quad.

-~ m (£CBE) + m («CDE) = 180° [two opposite angles]

-~ m («CBE) = 180° — 110° = 70°

In A CBE

 m (£CBE) = m («CEB) = 70°

~ CB =CE [isos. triangle]

~m (£ACB) = m («CBE) = 70°  [and they are in position of alt. angles]

~ BE /] AC

[24]

In A ABC

« AB = AC [two tangent — segments drawn from A]

~ m(2ABC) = m(2ACB) = 2222 — ¢5e

+ACisa tangent.

~» m(£ACB) = m(«CYB) = 65° [inscribed angle and angle of tangency subtended by BC ]
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 BCXY is a cyclic quad.

~ m (£CXY) + m (£CBY) = 180°
~ m (£CBE) = 180° — 115° = 65°
 m(£ABC) = m(«CBY) = 65°
« BC bisects £ABY

In A CBY

m (£CBY) = m («CYB) = 65°
~CB=CY

[25]

+BC //MD - (1)

~ m («BCE) = m («MDC)

+ ABCD is a cyclic quad.

~m (£BCY) = m (¢DAB) = 60°

 m(£BMD) = 2m(«£DAB)
~ m(£ACB) = 2 x 60° = 120°

~ m(£BMD) + m («MDC) = 120° + 60° = 180° [and they are in position of interior supp. angles]
=~ m (£ADC) = 180° — 65° = 115°

~MB//DC - (2)

From (1) and (2)

~ BMDC is a parallelogram
 MD = MB [two radii]

~ BMDC is a rhombus
sm(cA) =m («C) =70°

m(BCD ) — m(£BMD) = 120°

“BC=CD

m(BC )=

m(BAD ) = 360° — 120° = 240°

* Ais amid point of BAD

m(BA )=

m(Ac ) :m(BC >+m
=~ AC is a diameter of the circle
[26]

-+ AB is a diameter

m(ACB ) = 180°

[semi circle]

[two opposite angles]

[isos. triangle]

[corresponding. angles]

[an exterior angle at opp. vertex]

[central angle and inscribed angle subtended by BD

[central angle and opp.arc]

[ two adjacent sides of rhombus]

m(CD)=§x120°=60°

m(AD ) :%x240° = 120°

(BA ) = 60° +120° = 180°

- AB // DE
m(AC ) =m<BC ) =~ X 180° = 90°
~+ X is a mid point of AC

m(AX )
m(BY )=2m(cY )

1
=m(cx )=§x900=45°




.-.m(BY ): 60°

m(cv ): 30°

m(XY ) = m(cx )+m<CY ) = 45° 4 30° = 75°

“m(£XMY)=m (XY ) = 75° [Central angle and opposite arc]
“m(£AMX) = % m (AX ) = % X 45° = 22.5° [inscribed angle and opposite arc]|
- AB // DE

~ m (2CDM) = m (ZAMD) = 22.5° [alt. angles]

In A MDE

~» m(«DEM) = 180 — (75° + 22.5°) = 82.5°

[27]

- AB is a diameter

~» m(£ACB) = 90° [inscribed angle drawn in a semi circle]

«“ m (£AMX) = m (£ACB) = 90° [an exterior angle and interior angle at opp. vertex|
~ BCXM is a cyclic quad.
~m (£AXM) = m (£ABC) — (1) [an exterior angle at opp. vertex]

~ m(£ABC) = %m(AAMC) - (2) [inscribed angle and central angle subtended by AC
From (1) and (2)
- m(£AXM) = ~m(£AMC)

[28] In A ABD
~ AB = AD two tangent — segments drawn from A
g g

«~ m(2ABD) = m(2ADB) = 2223% _ g5e

w ABisa tangent.

~» m(£ABD) = m(£BCD) = 65° [inscribed angle and angle of tangency subtended by BD ]
In ADBC

~ m («DBC) = m («DCB) = 65°

~DB=DC- (1) [isos.triangle]

+MX L BD,MY L CD - (2)

From (1) and (2)

~ MX = MY

[29] Const.: Draw AD

+ACisa tangent to the circle at A

~ CA L AB

- m (LCAM) = 90°

+ Eis a midpoint of BD
~ ME L BD

«~ m (.MEC) = 90°

~ m (£CAM) + m («MEC) = 90° + 90° = 180°

~ ACEM is a cyclic quad.

m (£ADB) = 90° [inscribed angle drawn in a semi circle]

~ m (£ADB) = m («MEB) = 90° [and they are in position of corresponding angles]
. ME // AD




[30]

» ABCD is a cyclic quad.

~m (£A) + m(«C) = 180° - (1) [two opposite angles]
+ FE // BC

~m (£EFC) + m(«C) = 180° - (2) [interior supp. angles]

From (1) and (2)
. m (£A) = m (2EFC) [and they are an exterior angle and interior angle at opp. vertex]
~ AFED is a cyclic quad.
[31]
In A ABX
« AB = AX [isos. triangle]
+~ m(2ABX) = m(2AXB) = 70°
 ABCD is a parallelogram

~m((«B)+m («D) = 70° [two opposite angles]

 m (£AXB) = m («D) = 70° [and they are an exterior angle and interior angle at opp. vertex]
~ AXCD is a cyclic quad.

[32]

»» MB is aradius , AB is a tangent — segment to the circle at B

- MB L AB

~ m(2ABM) = 90°

similarly -~ m(ZADM) = 90°

+ m(2ABM) + m(2ADM) = 90° + 90° = 180°

~ ABMD is a cyclic quad.

~ m(2BAD) + m(«BMD) = 180° [two opp. angles]
~ m(«BMD) = 180° — 50° = 130°

~ m(«BCD) = %m(ABMD) = % X 130° = 65° [inscribed angle and central angle subtended by BD

« AB // DC

~ m(2ABC) + m(«BCD) = 180° [interior supp. angles]
~ m (£ABC) = 180° — 65° = 115°

[33]

In AABD

~ AD = AB

~ m (£ADB) = m (£ABD) = 45°

=~ m (£BAD) = 180° — (45° + 45°) = 90°

 m(£«BAD) + m(«BCD) = 90° + 90° = 180°

= ABCD is a cyclic quad.

- BD is the diameter to the circle which passes through ABCD
In AABD

* m(£BCD) = 90° and m(«CBD) = 30°
~BD=2CD=2x5=10cm.

[34]

» ACis a diameter and CY isa tangent to the circle
~CY LAC

~m (£ACY) = 90°

» X is a midpoint of AB

~ MX L AB

~ m (2AXY) = 90°




+ m (£ACY) = m (£AXY) = 90° [and they drawn on the same base AY and in the same side of it]
~ AXCY is a cyclic quad.
~m («ZMYC) = m («.BAC) » (1)  [drawn on the same base XC and in the same side of it]

~m («BMC) = 2m («BAC) - (2) [Central and inscribed angles sub.by BC

From (1) and (2)
~m («BMC) = 2m («MY(C)

[35]

- AB is a diameter and BD is a tangent to the circle
~ BD LAB

=~ m (£ABD) = 90°

» E is a midpoint of AC

~ ME L AC

~ m («MED) = 90°

“ m («MBD) + m («MED) = 90° + 90° = 180° [and they are two opp. angles]

~ MEDB is a cyclic quad.

~m (£BMX) = m («D) - (1) [an exterior and interior angle at opp. vertex]

~m (£BAX) = %m («BMX) - (2) Central and inscribed angles sub. by BX

From (1) and (2)
- m (£BAX) = ~m (<D)
+ MEDB is a cyclic quad.

~m (ZAME) = m («D) - (3) [an exterior and interior angle at opp. vertex]
In AABC

+ Eand M are two midpoints of AC and AB

-~ ME /] BC

-~ m (£AME) = m (£ABC) - (4)  [corres.angles]

From (3) and (4)

=~ m (£ABC) = m («D)

~ ABisa tangent to the circle passing through the points B,C and D
[36]

+ ABCD is a cyclic quad.

~ m(2BAC) = m(«BDC) ( drawn on the same base BC ) - (1)
» AE bisects 2BAC

. m(ZEAF) = %m(LBAC) - (2)

- DF bisects 2BDC

. m(2EDF) = %m(LBDC) - (3)

From (1), (2) and (3)

~ m(<EAF) = m(£«EDF)  (and they are drawn on EF and on on side of it)
~ AEFD is a cyclic quad.

+ ABCD is a cyclic quad.

~ m(2DAC) = m(«DBC) ( drawn on the same base DC) - (4)
 AEFD is a cyclic quad.

. m(4«DAC) = m(£DEF) ( drawn on the same base DF) - (5)
From (4) and (5)




~» m(4«DEF) = m(«DBC) (and they are in position of coressponding angles)
~ EF//BC

[37]

 AECB is a cyclic quad.

~ m(£ECX) = m(2EAB) — (1) [an exterior and interior angle at opp. vertex]

m («DAE) = m («DCE) - (2) [two inscribed angles sub.by DE

=+ EA bisects ZDAB

~ m(2DAE) = m(«EAB) - (3)
From (1), (2) and (3)

~ m(«DCE) = m(£ECX)

- CE bisects 2XCD

[38]

»+ AB is a diameter

=~ m (£ACB) = 90°

- AB is a diameter and BD is a tangent to the circle
-~ BD L AB

=~ m (£ABD) = 90°

»BDisa tangent.

~» m(£BAD) = m(«DBC) [inscribed angle and angle of tangency subtended by BC ]
In A ABC and ADBC

«m (£ACB) = m (¢ABD) = 90°

+ m(£BAD) = m(«DBC) (proved)

~m (cABC) = m (¢BDC)

~ABisa tangent to the circle passing through the vertices of ABCD

[39]

w LXisa tangent to the circle

&~ m(£LXZ) = m(£XYZ) - (1) [inscribed angle and angle of tangency subtended by AB
+ KD// EC

~» m(£XDK) = m(£XYZ) - (2) [ two corresponding angles]|

From (1) and (2)

=~ m(£LXZ) = m(£XDK)

~XLisa tangent to the circle passing through the vertices of AXDK

[40]

In AABE

+ AE = EB = AB

~m (cEAB) = m (¢ABE) = m (¢AEB) = 60°

+ ABCD is a cyclic quad.

~m (£EAB) = m («C) = 60° [an exterior and interior angle at opp. vertex]

~ m(£BDC) = %m ( BC ) = 30° [ inscribed angle and opp. arc]
~ In ABCD

m («DBC) = 180° — [60° + 30°] = 90°

= CD is a diameter

[41]

»+ AD, AF are two tangent — segment to the circle




~ AD = AF = 2 cm.

+ BD, BE are two tangent — segment to the circle

~ BD =BE =3 cm.

+ Eis amidpoint of BC

~ BE=EC =3 cm.

« CE, CF are two tangent — segment to the circle

~ CE=CF=3cm.

~ The per.of AABC=2+3+3+3+3+2=16cm.
[42]

In A XDF

XD = XF [two tangent — segments drawn from X]

- m(£XDF) = m(2XFD) = 22282 — 500
In AXYZ

w XY = XZ

~ m(2XYZ) = m(«XZY) =
In A ZFE

wZF =7E [two tangent — segments drawn from X]
- m(£ZFE) = m(2ZEF) = 22232 — 650

- m(£XFZ) = 180° [ st.angle]

~ m(£DFE) = 180° — (50° + 65°) = 65°

[43]

Const.: Draw AB

 ABZX is a cyclic quad.

~m (£ABZ) + m (£X) = 180° - (1) [two opp. angles]

 ABLY is a cyclic quad.

o~ m (£ABZ) = m («Y) - (2)  [an exterior and interior angle at opp. vertex|
From (1) and (2)

~m (2Y) + m («X) = 180°  [and they are in position of interior supp. angles]
-~ X7/ TY

[44]

«+ EA,EC are two tangent — segment to the small circle
~EA=EC- (1)

« EB, ED are two tangent — segment to the big circle

~ EB=ED - (2)

By subtracting (1) from (2)

~ AB=CD

[45]

-+ DA, DB are two tangent — segment to circle M

~ DA =DB

=~ m («DBA) = m («DAB) - (1)

«+ DA, DC are two tangent — segment to circle N

~ DA =DC

~m («DCA) = m («DAC) - (2)

By Adding (1) and (2)

~m («DBA) + m («DBA) = m («DAB) + m («DAC) m. W W
~ m (£«DBA) + m («DBA) = m («BAC)

~ m (£BAC) = 90°

180°-80°
= 50°

With my best wishes for you

=



