1. Acircle is a collection of all such points in a plane which are equidistant from a fixed point. This fixed point is
called the centre of the circle while the distance of any point on the circle from the centre is called the radius of
the circle.

2. A line segment joining any two points on a circle is called the chord of the circle.

3. The chord passing through the centre of the circle is called the diameter. The diameter divides a circle into two

equal parts called semicircles.
Secant

>< Diameter

b0 <«— \ Centre

Radius / Semicircle
A -z

= D

4. A line which intersects a circle in two distinct points is called a secant of the circle.

QR

Chord

5. (i) A continuous piece of a circle is called an arc of the circle.

* An arc whose length is less than the semicircular arc is called minor arc and if greater than semicircular arc
is called major arc.

Major arc Major segment

S
P Q
\ v Minor segment
R Minor arc

(i) A chord AB of a circle divides the circular region into two parts called segments of the circle.

» The bigger part containing the centre of the circle is called the major segment and the smaller part which
does not contain the centre is called the minor segment of the circle.

.-
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. A line touching a circle at a point is called the tangent to the circle. Tangent
. Circles having the same centre are called concentric circles.
. Two circles are said to congruent if and only if they have the same radii.

. The degree measure of an arc AB is denoted by m (AB). Two arcs of a circle (or of
congruent circles) are said to be congruent if and only if they have the same degree @/ AB)
m
A B

N=2N" BN -\

measure.

10. Important Properties of Circles

(1) If two arcs of a circle (or of congruent circles) are congruent, then the corresponding chords are equal.
Conversely, if two chords of a circle (or of congruent circles) are equal, then their corresponding arcs are

equal. A
(i1) The angle in a semi-circle is a right angle. c
ZACB =90° 4

(ii1)) The perpendicular from the centre to a chord bisects the chord.
If OP L AB, then AP = PB.
Conversely, the line joining the centre of the circle and the mid-point of the chord is
Re

perpendicular to the chord.
If P is the mid-point of AB, then OP_L AB.
(iv) There is one and only one circle passing through three non-collinear points.

(v) Equal chords of a circle (or of congruent circles) are equidistant from the centre
(or corresponding centres).

If PO = RS, then OA= OB.
Conversely, chords of a circle (or of congruent circles) which are equidistant from the centre

R

So

or corresponding centres are equal. F S

If OA = OB, then PQ = RS. Q
(vi) Equal chords subtend equal angles at the centre. A

IfAB = CD, then ZAOB = £ COD. k

If angles subtended by two chords of a circle at the centre are equal, then the two ‘B
chords are equal. A
If ZAOB = £ COD, then AB = CD

Q
@)

(vii) The angle subtended by an arc of a circle at the centre is double the angle subtended by it at any point on the
remaining part of the circle.

A
/AOB=2/ACB Reflex ZAOB=2/ACB C

\
(viii) Angles in the same segment of a circle are equal. A Q

/PAQ = /PBQ = /PCQ

Cc
(ix) If all the vertices of a quadrilateral lie on a circle, it is called a cyclic quadrilateral.
ABCD is a cyclic quadrilateral.
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(x) The opposite angles of a cyclic quadrilateral are supplementary.

LA +2C =180° and £ B + £ D = 180°
(xi) If the sum of any pair of opposite angles of a quadrilateral is 180°, then it is cyclic. D E
(xii) If one side of a cyclic quadrilateral is produced, then the exterior angle is equal c
to the interior opposite angle. A
ZBDE = ZCAB y

(xiii) The quadrilateral formed by the angle bisectors of a cyclic quadrilateral is also cyclic.
(xiv) If two opposite sides of a cyclic quadrilateral are equal, then the other two sides are parallel.

(xv) An isosceles trapezium is cyclic.
(xvi) Tangent to a circle at a point is perpendicular to the radius through the point of contact.
OR L1 R
A

(xvii) From a point lying outside a circle, two and only two tangents can be drawn to it. &
(xviii) The lengths of the two tangents drawn from an external point to a circle are equal }
PA = PB
B

P
(xix) The angle between two tangents drawn from an external point to a circle is supple- A
mentary to the angle subtended by the line segments joining the points of contact
at the centre.
P 0
ZAOB+ ZAPB =180°
B
(xx) The tangents are equally inclined to the line joining the external point (from where

the tangents are drawn) and the centre of the circle.
ZAPO = ZBPOand ZAOB = ZBOP

A

Question Bank-24

1. O is the centre of a circle with radius 5 cm. LM is 3. Given a circle with centre O. The smallest chord

the diameter of the circle. P is a point on the plane
of the circle such that LP = 6 cm and MP = 8 cm.
Then P lies.

(a) on LM

(b) outside the circle
(¢) inside the circle
(d) on the circle.

. If the length of a chord of a circle is equal to its
radius, then the angle subtended by it at the minor
arc of the circle will be,

(a) 60° (b) 75°
(c) 120° (d) 150°

PQ is of length 4 cm largest chord AB is of length
10 cm and chord EF is of length 7 cm. Then, the
radius of the circle is

(a) 3 cm (b) 2 cm
(¢) 5 cm (d) 3.5cm

. The radius of a circle is 6 cm. The perpendicular

distance from the centre of the circle to the chord
which is 8 cm in length is

(@) </5cm (b) 2+/5cm
(©) 247 cm (d) J7em
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S. PQ and RS are two parallel chords of a circle with
centre C such that PQ =8 cm and RS = 16 cm. If the
chords are on the same side of the centre and the
distance between them is 4 cm, then the radius of
the circle is :

(a) 3v/2cm (b) 35cm
(©) 4/5cm (d) 5v5cm

6. In the given figure, O is the centre of the circle. The
measure of ZADB is

U
(a) 90° (b) 85°
(c) 95° (d) 120°

7. Given that AOB is a straight line and O is the centre

of the circle. Find the value of y.

Ry
b

(a) 44° (b) 11°
(c) 68° (d) 36°

8. Inthe given diagram, AB is the diameter of the given
circle with centre 0. C and D are points on the
circumference of the circle. If ZABD =35°and

ZCDB =15°, then ZCBD equals.

D
c
A 35°™\g
0
(a) 55° (b) 75°
(c) 40° (d) 25°

9. In the diagram, A, B, C, D, E are points on the circle.
AD |l BC, ZABE = 39° and ZADC = 62°. Then the
values of x and y respectively are:

(a) 23°, 51° (b) 79°, 62°
(c) 62°, 79° (d) 51°, 23°

E

d

Ag

\
C

10. In the given figure, O is the centre of the circle,

ZACB = 54° and BCE is a straight line. Find x.

\

O
A X
54°
® N—""
D
(a) 126° (b) 54°
(c) 108° (d) 90°

11. Inthe given figure, BOD is the diameter of the circle
with centre 0. ZCOD= 92° and LZABD= 65°. Then
y equals

|
81465 ;E O E \D
92°
yO
C

(a) 65° (b) 46°
(c) 44° (d) 21°
12. O is the centre of the circle x and y respectively
equal.
A B
XO
A5°)
o E
yNX80° -
D C '
(a) 38°, 45° (b) 35°, 62°
(c) 62°, 35° (d) 46°, 38°

13. In the given figure,
AB and AC are tangents to the circle with centre O.
Given that ZBAC= 70° and P is a point on the



minor arc BC, find ZBPC.

(a) 110°
(c) 125° (d) 136°

14. The length of a tangent drawn from a point 10 cm
away from the centre of the circle of radius 5 cm is

(b) 140°

(a)5 cm (b) 543 cm
(©) 24/3 cm (d) 15 cm

15. In the figure shown here, a circle touches the side
BC of a triangle ABC at P and AB and AC produced
at Q and R respectively. What is AQ equal to?

A

g

Q

(a) One-third of the perimeter of AABC.
(b) Half of the perimeter of AABC.

(c) Two-third of the perimeter of A ABC.
(d) Three-fourth of the perimeter of AABC.

16. In the given figure, AB and AC are tangents to the
circle at B and C respectively and O is the centre of
the circle, then x equals

B
“
65° ‘
D C A
(a) 65° (b) 32.5°
(c)57.5° (d) 45°
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17. ABC is an isosceles triangle (AB = AC) circum-
scribed about a circle. Then, which of the following
statements is correct?

A
D E
(a) BD = AD (b) AD = CF
(c) BF = CF (d) AE = BF

18. In the figure, CDE is a straight line and A, B, C and
D are points on the circle. ZBCD = 44°, find the

value of x.
(a) 44° (b) 68°
(c)90° (d) 56°

19. From a point P which is at a distance of 13 cm from
the centre O of a circle of radius 5 cm, the pair of
tangents PQ and PR to the circle are drawn. Then
the area of the quadrilateral POOR is :

(a) 60 cm? (b) 65 cm?
(c) 30 cm? (d) 32.5 cm?
20. In the given figure, ZAFD = 25°.
.~ ZEFC equals
Al B~
D
C
F
(a) 65° (b) 155°
(c) 90° (d) 25°

1. (d) 2. (d) 3. (¢ 4. (b) 5. (¢)

11. (d) 12. (b) 13. (¢) 14. (b)

15. (b)

6. (¢) 7. (¢) 8. (¢) 9. (b) 10. (¢)
16. (c) 17. (¢) 18. (¢)

19. (a) 20. (d)
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1.(d) IM=2xOL=(2x5)cm=10cm
LP? + PM?> =62+ 82=36+ 64 =100
and LM? = 10%= 100

M
= LP?> + PM? = LM? = ALPM is right angled
triangle, rt. Zd at P = ZLPM = 90°
= P lies on the circumference of the circle
(--Angle in a semi-circle is a rt. £)
2. (d) Let AB be the chord, then the angle subtended
by AB at the minor arc of the circle is LZACB.
Given, OA = OB = AB

A Av B
C
= AOAB is equilateral
= ZAOB =60°
= Reflex LZAOB = 360°- 60° = 300°

1

. ZACB= %xReﬂex ZAOB —5x300° 150°

(Angle at the centre = 2 X angle at any pt. on
remaining part of the circle)
3. (¢c) The diameter is the largest chord of a circle, so

radius = —XAB :lXIO cm=5cm.

4. (b) Let AB = 8 cm be the given chord. Radius
OA =6 cm.

G
Since the perpendicular from the centre of the
circle to the chord bisects the chord,
AP = PB =4 cm.
Inrt. Zd AOAP, OP? = OA? - AP?
=36-16=20

= OP = m:Z\/gcm

5. (¢) Given, chords PQ = 8 cm and RS = 16 cm and
AB =4 cm

Hints and Solutions

AR
,

Since, the perpendicular from the centre of the
circle to the chord bisects the chord,
RB=BS=8cmand PA=AQ =4 cm.
Let OB=xcm, then OA=0B + AB=(x+4)cm.
In right triangle OBS,
0S* =0B? + BS? =
In right triangle OAQ,
00? = OA? + AQ* = OA* + 16 ... (i)
. OS and OQ are the radii of the circle
. OB*+64=0A>+16
= X+64=(x+4)2+16
= +64=x+8x+16+16
= 8x=32 =>x=4
*. From eqn (i)
Radius of the circle (OS)*> = 16 + 64 = 80

= 0S=4/5 cm
6. (c) ZCEB = ZDEA = 60° (vert. opp. £s)
. In ACEB, ZECB = 180° — (60° + 25°)
= 180° — 85°=95° (Angle sum prop. of a A)
. ZADB = ZBCA ( £BCE) = 95°
(Angles in the same segment)
7. (c) ZBOC =2 x LBAC =2 x 22° = 44°
(Angle at the centre = 2 x angle at any point on
the remaining part of the circle)
ZAOC = 180° — £ZBOC = 180°- 44 = 136°
(- AOB is a straight line)

= MDC:%XZAOC=%X136° 68°

OB%+ 64 ..(0)

(Angle at any pt. on the remaining part of the

1
circle = 2 x angle at the centre)

8. (c) ZADB =90° (Angle in a semi-circle)
In AADB,ZDAB= 180°- (LADB+ ZDBA)
=180° — (90° + 35°) = 180° — 125° = 55°
(Angle sum prop. of a A)
In cyclic quad ABCD,
LA + £C = 180° =Z£C= 180° — 55° = 125°
(Opp. s of a cyclic quad. are supp.)

. In ADCB,ZCBD = 180° — (15° + 125°) = 40°




Circles Ch @

9. (b) Since opp. Zs of a cyclic quad. are
supplementary. ZADC + ZABC = 180°
= 39° + x + 62° = 180°
= x=180°-101° =79°
Also, ABIl DC = ZDAB + ZADC = 180°
(co-int £s)
= ZDAB + 39° + 79° = 180°
= ZDAB + 118° = 180°
= /DAB = 62°
.. y=4ZDEB = ZDAB= 62°
(Angles in the same segment are equal)
10. (¢) ZACE = 180° — 54° = 126°
(BCE is a straight line)
= LADE = ZACE = 126°
(Angles in the same segement are equal)
.. Reflex ZAOE =2 x ZADE = 2 x 126° = 252°
(Angle at the centre = 2 x Angle at any other pt.
on remaining part of the circle)
oo x =360° —252° = 108°.
11. (d) £BAD =90° (Angle in a semi-circle)

ZCAD = %XZCOD = %x92° =46°

(Angle at the centre = 2x angle at any other point
on the remaining part of the circle)
o LBAC = ZBAD — ZCAD = 90°- 46° = 44°
In AABE, ZAEB = 180° — (65° + 44°)
= 180° - 109° ="71°
= ZLCEO = ZAEB = 71° (Vert. opp. £s)
Also, ZCOE = 180° — 92° = 88°
(BOD is a st. line)
- In ACEO,
y=ZECO = 180° — (88° + 71°)
= 180° — 159° = 21°.
12. (b) £DAC = ZDBC = 45°
(Angles in same segment)
ZDAB = 80°
(Ext. £ of a cyclic quad = int. opp. £)
. x = ZDAB — ZDAC= 80° — 45° = 35°
Now, LADB = %XZAOB = %x76° =38°
ZACB = ZADB = 38°
(Angles in the same segment)
.y =180° - (38° + 80°) =180° — 118° = 62°
( -+ DLF is a st. line)
13. (c) LZAOB + ZAPB=180°
(The angle between two tangents drawn from an
external pt. to a circle is supplementary to the

angle subtended by the line segments joining the
points of contact at the centre)

= LAOB= 180° — 70°= 110°
Reflex ZAOB= 360° — 110° = 250°

1 1
.. ZBPC = 5 x Reflex ZAOB = 5 x 250°

=125°
14. (b) Given, OP =10 cm and OA =5 cm
Since, the tangent to a circle at a point is perpen-

dicular to the radius through the point of contact
A
P

10 cm 5cm

(0]

OA 1 PA = ZOAP =90°
. In AOAP, PA%2= OP? - OA?
= PA2=100-25=175

= PA=.[75 = 5/3cm.

15. (b) Here, BQ = BP ..(D)
PC =CR ... (i)
AQ = AR ... (ii0)

(Lengths of the two tangents drawn from an
external point to a circle are equal)
From (iii) we have
.. AB + BO =AC + CR
= AB + BP = AC + CP (using (i) and (i) .... (iv)
Now perimeter of AABC = AB + BC + AC
=AB + (BP + PC) +AC
= (AB + BP) +(PC+ AC)
Perimeter of AABC = 2 (AB + BP) using (iv)
Perimeter of AABC = 2 (AB + BQ)

=2A0
1
s AQ = 5 (Perimeter of AABC)
16. (c) OC L DA .. Z0CD = 90°

In AOCD, Z0DC = 180° — (90° + 65°)
= 180° — 155° = 25°

Also OB L AB, ... ZOBA = 90°

In ADBA , ZDAB = 180° — (£BDA+4£DBA)
= 180° — (25° + 90°)
=180° — 115° = 65°

. ZOAB= %XLCAB (or£ DAB) = %x 65°=32.5°

( .. Tangents are equally inclined to the line
joining the external pt. and the centre of the
circle)
In AOBA, x = 180° — (90° + 32.5°)

= 180°- 122.5° = 57.5°
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17. (c) AB = AC
= AD + DB =AE + EC
= DB =EC (.- AD = AE, tangents to a circle from
the same external pt. are equal)
= BF = FC (BD = BF and CE = CF)

18. (c) £CDB = %(180o —44°%) = %x136° =68°

(+» BCD is an isos. A )
ZBAD = 180° — 44° = 136°
(opp.<s of a cyclic quad. are supp.)

1 1
.. ZADB = 3 (180° - 136°) =5x 44° = 22°

(:+ BAD 1is anisos. A)
». LADC = LZADB + ZBDC = 22° + 68° = 90°
= x = LADE = 180°-ZADC =180° — 90° = 90°
(:+ EDC is a st. line)
19. (a) The radius L tangent at the pt. of contact,
therefore, OQ 1. PQ and OR 1L PR

PQ =+JOP? -0Q?

= J169-25=+144 =12cm

= PR = 12 cm (Two tangents from the same
external pt. to a circle are equal)
Now area of quad. POOR =2 x Area of APOQ

= (2x%x12><5) cm? = 60cm?,

20. (d) LABD = ZAFD = 25°
(Angles in the same segment)
LEBC = LZABD = 25° (Vert. opp. £s)
ZEFC = LEBC = 25°
(Angles in the same segment)

Self Assessment Sheet-24

1. O is the centre of a circle. There is a point P in the
region of the circle. If PA = PB = PC where A, B
and C are points on the circumference of the circle,
then OP must be equal to:

PA+ PB+ PC
(a) PATPB+PC (b) AF B+ TC
3 2
(c) % (d) zero

2. In the given figure, O is the centre of the circle.
Given that OD = OF = 3 cm and AD =4 cm. Find
the length of the longest chord.

B

)

(a)6 cm (b) 8 cm
(¢)10 cm (d) 9 cm

3. AOD is a diameter of the circle with centre O. Given
that Z/BDA =18°and £ BDC =38°.ZBCD equals

(a) 90° (b) 108°
(c) 76° (b) 52°

4. Tangents drawn at the end points of a diameter are
(a) Perpendicular (b) Parallel
(c) Intersecting (b) None of these

5. In the given figure, AB is a chord of the circle with
centre O and PQ is a tangent at point B of the circle.
If ZAOB =110°, then LABQ is

C

(a) 45° (b) 70°
(c) 55° (b) 35°

6. In the given figure, if PA and PB are tangents to the
circle with centre O such that LZAPB = 54°, then
ZOAB equals
(a) 36° (b) 18°
(c) 27° (d) 36°

7. If two tangents inclined at an angle of 60° are drawn
to a circle of radius 4 cm, then the length of each
tangent is equal to:



(2) 24/3cm (b) 8 cm

(c) 4 cm (d) 4/3cm

. In the given figure , RST is the tangent to the circle
with centre O, at S. AOS is a straight line BO || RT
and ZORS = 46°. Then ZBAC equals

T

A : S

!\N460
CNR

(a) 22° ° (b) 46°
(c) 23° (d) 32°

9. In the diagram, CB and CD are tangents to the circle

with centre O. AOC is a straight line and ZOCB
= 34°. ZABO equals.

1. (d) 2. (0) 3. (b) 4. (b) 5. (0)
8. (0) 9. (b)  10. (c)
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B

D
(a) 56° (b) 28°
(c) 34° (d) 32°

10. ED is the tangent to the circle with centre 0. ZBCD
= 52°. Then, ZCAB equals

A

E C D
(a) 38° (b) 76°
(c) 52° (d) 46°

6. (¢) 7. (d) (Use trigonometrical ratios)

Unit Test—4

1. ABCis atriangle whose altitudes BE and CF to sides

AC and AB respectively are equal. Which of these
conditions is not required to prove AABE = AACF?
(a) LB = ZC (b) ZBAE =ZFAC

(c) LZAFC =ZAEB (d) BE = CF

. ABCD is a square and ADEC is an equilateral
triangle. AADE = ABCE by

E
A B
(a) RHS (b) SSS
(c) AAS (d) SAS

. The centroid and the orthocentre are coincident for
which one of the following triangles?

(a) Scalene triangle (b) Isosceles triangle

(c) Equilateral triangle  (d) Right angled triangle

4. ABCis anisosceles triangle right angled at B. Similar
triangles ACD and ABE are constructed on sides AC
and AB. The ratio between the areas of AABE and
AACD is
@ {2:1 (b)1:2

(©2:1 @ 2:1

S. In AABC and ADEF,; it is given that AB = 5 cm,
BC=4cm, CA=42cm, DE =10 cm, EF =8 cm
and FD = 8.4 cm. If AL is perpendicular to BC and
DM is perpendicular to EF, then what is the ratio of
AL to DM.

1 oL
(a)2 ()3

1
(©) 1 d) 1

6. In APQOR, PQ =4 cm, QR =3cm, and RP = 3.5 cm.
ADEF is similar to APQR. If EF =9 cm, then what
is the perimeter of ADEF?

(a) 10.5 cm

(b) 21 cm

(c)31.5cm

(d) Cannot be determined as data is insufficient
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7.

10.

11.

12.

13.

In a APQR, perpendicular PS from P to OR meets
ORatS. If PS: QS : RS =2:4: 1, then which of the
following is correct?

(a) POR is an equilateral triangle
(b) POR is right angled at P

(c) POR is an isosceles triangle
(d) PO =3PR

. s att are transversals cutting a set of parallel lines

such that a segment of length 3 in s corresponds to a
segment of length 5 in . What is the length of
segment in ¢ corresponding to a segment of length
12 in s?

36
(a)20 b)
14 d >
© d 5
. A point within an equilateral triangle, where

perimeter is 18 m is 1 m from one side and 2 m
from another side. Its distance from the third side
is:

(a) 343+3 (b) 3/3-3
© 3-3 d) 3++3

The perimeter of two similar triangles are 24 cm
and 16 cm respectively. If one side of the first
triangle is 10 cm, then the corresponding side of the
second triangle is

()9 cm (b) 20/3 cm
(c) 16/3 cm (d)5cm
In a circle of radius 10 cm, a chord is drawn 6 cm

from the centre. If a chord half the length of the
original chord were drawn, its distance in
centimeters from the centre would be

(a) \/84 (b)9

(©8 (d) 3w

The number of tangents that can be drawn to two
non-intersecting circles is

(a)4 (b) 3

(©2 1

ABCD is a parallelogram. A circle passes through A

and D and cuts AB at E and DC at F. Given
ZBEF = 80°, find ZABC.

A E B
80°
D 3 c
(a) 100° (b) 40°
(c) 80° (d) 104°

14.

15.

16.

17.

18.

In the given figure, PR is the diameter of the circle.
PO=7cm, QR =6 cmand RS =2 cm. The perimeter
of the cyclic quadrilateral PORS is

A

(a) 18 cm (b) 2072 cm
(¢)24 cm (d) 224/3cm
In the given figure, £y equals

(a) 75° (b) 145°
(c)90° (d) 105°
TP and TQ are tangents from 7 to the circle with

centre O. Then is it possible to draw a circle through
the points P, O, Q and T ?
P

Q
(a) No (b) Yes
(c) Cannot say (d) Data insufficient
BC, AB and AC are tangents to the circle at D, E
and F respectively. ZEBD= x°, ZFCD= y°. Then
ZEDF equals

(@) x+y
R x+y
(€) 90°=(x+y) d >
Find Zy.
A
Jo



19.

20.

(a) 32° (b) 72°
(c) 64° (d) 44°
TP and TQ are the tangents to a circle, with centre
O. Find x.

P

oe)b

Q
(a) 15° (b) 60°
(c) 30° (d) 45°

AB and AC are tangents to the circle with centre O.
Then x equals.

24,

25.
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3
polygon with— n sides. Then n equals

(a) 12 (b) 20
()10 (d) 18
In the given figure, ABCD is a square. M is the mid-

point of AB and PQ L CM. Which of the following
statements is not true?

(a) AM = MB (b) CP =CQ
(c)CP=CB (d) PM = MQ
D C
P
A M B
Q
In the diagram, ACDE is a trapezium with

(a) 22° AC I ED. Given that ZEAB = 52°, ZCDR = 126°

(c)20° and ZPBC =90° and EQ || DR. Then £ZBCD equals
21. Diagonals of a quadrilateral bisect each other. If

ZA=45°, then £B equals P ,Q R

(a) 45° (b) 55° EN52° D .

() 135° (d) 115° 126
22. If APB and CQD are two parallel lines, then the

bisectors of the angles APQ, BPQ, CQP and PQD b

form: A3 C

(a) square (b) a.rhombus (2) 36° (b) 74°

(c) a rectangle (d) kite 40 ) 380
23. The interior angle of a regular polygon with 7 sides ©53 (d) 38

is 6 times that of an exterior angle of a regular

Answers

1. (a) 2. (d) 3. (¢) 4. (b) 5. (a) 6. ()

7. (b) [Hint. Find sides PQ and PR, given PS = 2x, OS = 4x and RS = x]. 8. (a) 9. (b)
10. (b) [Hint. Ratio of perimeters of two As = Ratio of corresponding sides.] 11. (a) 12. (a)
13. (¢) 14. (¢) 15. (d) 16. (b)

17. (d) [Hint. Show AEBD and AFDC are isosceles and find ZEDB and ZFDC.]
18. (¢) 19. (¢) 20. (b) 21. (c) 22. (¢)
3 o
23. (c) [Hint. Size of an exterior angle of a regular polygon withE n sides = i J  24. (o) 25. (b)
2




