FUNDAMENTALS OF GEOMETRY

Properties of Angles
Congruent and Similar Figures
Quadrilaterals

Parallel Lines

Congruent Triangles

Circle
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After completion of this unit, the students will be able to:

» define adjacent, complementary and supplementary angles.

» define vertically-opposite angles.

» calculate unknown angles involving adjacent angles, complementary angles, supplementary
angles and vertically opposite angles.

» calculate unknown angle of a triangle.

» define parallel lines.

» demonstrate through figures the following properties of parallel lines.

» Two lines which are parallel to the same given line are parallel to‘each other. 5
« If three parallel lines are intersected by two transverals in such a way that the two intercepts on one transversal are

equal to each other, the two intercepts on the second transversal are also equal.
« A line through the midpoint of a side of a triangle parallel to another side bisects the third side (an application of above property).
» draw a transversal to intersect two parallel lines and demonstrate corresponding angles,
alternate-interior angles, vertically-opposite angles and interior angles on the same side of transversal.
» describe the following relations between the pairs of angles when a transversal intersects two parallel lines:

« Pairs of corresponding angles arc equal.  « Pairs of alternate interior angles are equal.
» Pair of interior angles on the same side of transversal is supplementary, and demonstrate them through figures.

» identify congruent and similar figures.

» recognize the symbol of congruency.

» apply the properties for two figures to be congruent or similar.

» apply following properties for congruency between two triangles.

« S§5=SSS, o SAS = S4S, o ASA= ASA, "« RHS=RHS,
» demonstrate the following properties of a square.
« The four sides of a square are equal. « The four angles of a square are right angles.

« Diagonals of a square bisect each other and are equal.
» demonstrate the following properties of a rectangle.
« Opposite sides of a rectangle are equal.  « The four angles of a rectangle are right angles.
» Diagonals of a rectangle bisect each other.
» demonstrate the foﬁowing properties of a parallelogram.
« Opposite side of a parallelogram are equal. « Opposite angles of a parallelogram are equal.
. Diagpnals ofa parallelogram bisect each other. : 5 d :
» describe a circle and its centre, radius, diameter, chord, arc, major and minor arcs,

semicircle and segment of the circle. : . e
» describe the terms; sector and secant of circle, concyclic points, tangent to a circle and concentric circles.
» demonstrate the following properties: ;

« The angle in a semicircle is a right angle. « The angles in the same segment of a circle are equal.

« The central angle of a minor arc of a circle, is double that of the angle subtended by the corresponding major arc.
» apply the above properties in different geometrical figures.




OPERTIES OF ANGLES

' Qrgs,tudy- the properties .of angles, let us revise what we
| in our previous classes about angles.

gle is the union of two rays with the common end point. The rays are
e arms and theircommon end point, is called vertex of the angle - .

arm

A arm B

gle may be named as:

ertex and another point on each arm. In this case,




Right Angle:-

The given figure is of a
right angle.

Aright angle contains 90°.
mZ AOB = 90°

0

90

Acvte Angle:-

An acute angle contains' more
than 0°and less than 90°.
Angle ‘O’ is an acute angle.

-
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Obtuse Angle:-

" An obtuse angle contains
more than 90° and less than

~ 180°. Angle Q is an obtuse
angle. :

e e Ry i C s S

Reflex Angle:-

A reflex angle contains more

than 180°and less than 360°. :

Angle M is a reflex angle.
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Equal Angles :-

Equal angles are angles with

. E N
- equal measures. Angle ‘O’ i
and angle ‘L’ are equal 0 L

angles. 4 M

7.1.1 Adjacent, Complementary And Supplementary Angles

Adjacent Angles :-

Adjacent angles are two angles
with the common vertex and a
common arm between them. In C
the given figure, £ I and £ 2 are
called adjacent angles with \ .
common vertex B and common
arm BD.

- EXAMPLE
Whether angles-a and B in the following figures are adjacent?
If not, explain why?

 fig(i) B - fig(ii) B

SOLUTION:

In fig (i), £ a and £ B are adjacent angles.

In fig (i), £ a and £ B are not adjacent angles because no
) arm between them is common.

In ﬁg (iii) , £ a and £ B are not adjacent angles because

: they do not have a common vertex.
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Complementary Angles :-

Complementary angles are two angles whose sum is 90°. If the sum

of two angles is a right angle i.e. 90° (they need not to be adjacent),
each angle is called the complement of the other.

Zaand £ are
complementary and
adjacent angles.

ZAand ZDare | _Ap
complementary 4
- angles. :
- fig(i) 9 S 5A

[ Ay v =

Nofe:

If two angles are adjacent ond'complemenfcry, then their
exterior sides are perpendicular to each other and vice-versa.
In figure (i), £ o.and £ B are adjacent and complementary
hence OC L OA.

Suppleinentary Angles :-

Supplementary angles are two angles whose sum is 180°. If the sum

of two angles is 180°, then each angle is called the supplement of
the other. '

Zaand £ B are
— supplementary and
adjacent angles.

Zxand £y are
supplementary
angles.

Vith
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o dﬁg’l;es are adjacent and supplementary, then their

;f_‘l r:lar 6fms is a straight line and vice-versa. In figure (i) on
‘ .-f_; evious page Z a.and £ B are adjacent and supplementary
| ongles, 1hus POS is a straight line.

EXAMPLE-1 _

ABC is a straight line. Amjad said, “Angles 1,2 and 3 are .
supplementary”. Whether his statement is correct? If not, what is
wrong? -

:

SOLUTION:

'No; because, supplementary angles are two angles, not three.

EXAMPLE-2

If two angles are complementary and the larger angle is four time
bigger than smaller angle, how many degrees are there in each
angle?
- SOLUTION:

“Let x represents the number of degrees in the smaller angle
‘Then 4x represents the number of degrees in the larger angle.

~ Sincexand 4x are complementary,

therefore A
‘ - x+4x = 90°
Sx = 90°
x=.18°
= 729

ety




7.1.2 Vertical Angﬂes

Vertlcal angles are two non-adjacent angles, each less than a stralght
angle, formed by two intersecting lines.

Draw two lines intersecting at a
point. How many angles less
than a straight angle are formed?
The non-adjacent angles, each
less than a straight angle, are
called vertical angles. In the
figure Za , £b; and Zc , £d are
pairs of vertical angles and
La=4b , Le=4d

EXAMPLE

In the figure, two straight lines AB and CD,
are intersecting at a point O forming

— 40° =g
‘méBOD = 40". . @ 7 B -

What is the measure ofZ AOD and Z AOC ?
What can you say about £ BOD and £ COA?

SOLUTION :

Since ZAOB is a straight line and
equal to 180°, therefore,

mZ AOD + m/ BOD = 180°
mZ BOD = 40° (Given)

mZAOC = 40°
(£ BOD and £ COA are vertical angles. )
mZ AOD = 140° :

" (140° +40° = 180°):
mZ.BOD = inZ COA
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~ 7.1.3 Calelate Unknown Angles

" Let us consider the following example to calculate the unknown
‘angles involving adjacent, complementary, supplementary and

_ ~ vertically-opposite angles.

. EXAMPLE-1

| Find the values of a, b, ¢ and d in the given figure.

o : SOLUTION- From the fi fgure.

c+40°+80° = 180°
, c+120° = 180°
ey ,n . ¢ = 180° - 120°
' ‘ cl=r60°" %
Therefore ¢ = a = 60° (vertically-opposite angles)
Now a+d +b = 180°
60° +40° +b = 180°
100°+b = 180°

b = 80°
gis EXAMPLE-2 |
TR : Find the values of x, y and z in the given figure.
g i SOLUTION: From the figure.
e 2
S :  x+50° +60° = 180°

x+110° = 180° .
x=180°—110° - ¢ g
x = 70° X100k
But x=y (verttcally~opposrte angles)
- y=70° :
Now y+z = 180°
 70°+z = 180°

z =110° :
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THEOREM

If two straight lines intersect each other, then the vertical angles are equal. .

A

The straight lines a and b are intersecting at the 0: Pt
the pairs of vertical angles / and 2, 3 ang 4. Rointihand;ionning

Ll=s2and £L3=/4 |

[t

I;A II and Z 2 are supplements of the same ang'le'. then they will be '7
qual. ' | '




.Fi'i;dl the, valiie of x in the given triangle.

A sownon From the figure. |

x—20° +x+25° +x+40° = 180°
3x+65° -20° = 180°

e | . | 3x-i-.45°’= 180°

=135 = x=45°

ee angles are: x-20° = 45° - 20° = 25°
| X+25° = 45°425° = 70°
x+40° = 45° +40° = 85°




EXERCISE 7.1
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7.2 PARALLEL LINES

Parallel lines are two straight lines in the same plane which never
meet.

The lines a and b are parallel, we write a || b.

A

>a
L 3 > b
Remember that: _
Through a given point P in a B
plane, one and only one line can -
be drawn parallel to a given line L. -0
(Parallel postulate)

7.2.1 Properties Of Parallel Lines

a) Two lines parallel to a third line are parallel to each other.

N
2

A
3

A
v
(o)

Line a is parallel to line ¢, line b is parallel to line c. Then a is
parallel to b. Lo ‘ |

If a||c, b||c, then a]|b.
: 187
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i.e.if 4D| BE||CF
' 4Cand DF are transversals,
iﬁ@” ‘4B=3C
. DE=EF

A3

L

s
P (6 Ji
€—

L e

fﬁlsects one sude of a tnangle and is parallel to a second




7.9.2 Transversal

A transversal is a line that intersects two lines in different points.

«—
/ig ! N / >b
Figll

Note:

1- In the Fig Iand I a transversal “¢" intersects (or cuts) two
lines @ and &.

2- The transversal can intersect three or more lines at one
point of each line.

If a transversal “t" intersects two parallel lines a and b, the angles
formed are identified as follows:

1- Four interior angles: £1,£2,/43,/Z4.

2- Four exterior angles: £5,246,47,£8. =
3
4
5

Two pairs of interior angles on the same side of the
transversal: Z 2 and £ 3; Z1and £4. :
Four pairs of corresponding angles: £ 3 and £ 7; £ 4 and Z 8

Z2and £ 6; £Z1and £5.
189

N
i

iy

Two pairs of alternate interior angles: £ 1 and £ 3; £ 2-and £ 4.
Two pairs of alternate exterior angles: Z S and £ 7; £ 6 and £ 8.

:""\
"
. B
i
¢
b




(a) the alternate interior angles.

(®) the corresponding angles.
(c) the complementary angles.
(d) the vertical angles.

~ (e) the supplementary angles.

v

| “:'.(e)\£3 127275

e 3344 44 2 5)

-I-l'_- -1—' -




7.2.3 Relation Between The Pairs of Angles

If two parallel lines are cut by a
transversal, the corresponding
angles are equal.
[(Ll=4£2,£L2=L]3,

L 1=2/3]

d) If two parallel lines are cut by a transversal, the alternate interior'
angles are equal.

N

N

a||b, lines a and b are cut by the transversal ¢ at points M
and N to form the pairs of alternate interior angles

(Z1 , £2) and (43, Z4)

= 232, £ 3= 244

e) |f two parallel lines are intercepted by a transversal, then pairs of
interior angles on the same side of transversal are supplementary.

AB||CD, lines are cut by the transversal ¢, angles a, b, ¢
and d are formed.
mZb+mZzd = 180°

mZa+mZc = 180°
y 191




[E XERCISE — 7.2

1- Lookatthe given figure and answer the following questions.

5

(a)‘]'ﬁe pair of alternative interior angles /
(&) The pair of corresponding angles 5/6

; : : 2

(c) The pair of complementary angles N 3
‘ 1

rd

(d) The pair of supplementary angles 5

' 7/8
(e) The pair of vertical angles /

2- Look at the given figure and answer the following questions.

(@) The pair of alternative interior angles

- j '(b) The pair of corresponding angles o p/n n£~
(c) The pair of complementary angles e vt
(d) The pair of supp|eméntary angles

(e) The pair of vertical angles

Frog -

# 3- Takea point X’ outside a line DE. Draw a line through X which
' cuts DE at some point. Making corresponding angles congruent
_ drawalline parallel to DE.
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7.3 CONGRUENT AND SIMILAR FIGURES

7.3.1 Congruent Figures

The word congruent comes from Latin meaning “together agree”. !

Two geometrical figures which have the same size and shape are
congruent.

One figure is congruent to the other. The symbol for congruent is = .
Thus two segments are congruent when they have the same size.

£
A _ :
Sem ] B F 11
Fig (1) :
1 !
Sem 2 7 >
I
AB=CD

All segments, being straight, have the same shape. :
. They have the same size if they have the same length.

In the above Fig (1) mAB =mCD=5cm. Therefore 4B and CD are of
same size. '

et A P L S S

» Two segments which have the same length are congruent segments.
In the Fig (1) AB=CD |

» Two angles which have the same measure are congruent angles.
 /ABC=z= /DEF

A

>F ' 5

: 193 g
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» Triangles, all of whose con*espondmg parts congruent are congruent

triangles.

e

g

AB;DE o BC~EF . AC=DF
and ZA=/D , /B=/E , ZC=ZLF
A ABC = A DEF

Two polygons whose vertices can be paired so that corresponding
angles and sides are congruent, are congruent polygons.

AVA

e /

ft —H-

i
it

Ll
I
L

The drawing is by the artist

- M.C. Escher. Notice that if you

cut out two salamanders and
place one on top of the other,
one would fit over the other
exactly. The salamanders are
congruent. )

Congruent figures have the
same size and shape.
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-Similar Figures

In the polygons below, the
members of each pair are :

similar to each other.

/\

Similar polygo_ns are polygons which have their corresponding angles
equal and their corresponding sides in a proportion. Remember that
both conditions must exist.

Since a definition is reversible, it follows that,
if two polygons are similar, their corresponding angles are equal
and their corresponding sides are in proportion.

Similarity like congruence represents a special kind of
correspondence. L

If polygon P, is similar to polygon P, (written P, ~ P,)

CI

1- £LA4=s 4" £B=/B!
gae=-<Cc!, ,D=4D!

¥Wel. BC . CD . DA
AB" " Bic’ c'p’ DA’
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FUNDAMENTALS OF GEOMETRY

Look at the Escher drawing. Notice
that the figures are the same shape
but not necessarily the same size.
Similar figures have the same shape
but not necessarily the same size.

7.3.2 Symbol (= )

Two geometrical figures which have the same size and shape are

- called congruent ﬁgdres. The symbol for congruency is = .
7.3.3  Properties of Congruency

1. Congruent figures are identical in all respects i.e. they
have the same shape and the same size.
2. Triangles are congruent, if any one of the following
applies: :
(a) Corresponding sides are the same (SSS).
(6) Two corresponding sides and the included angle
are the same (S45).

(c) Two angles and a corresponding side included
angles are the same (AS4).

(d) The hypotenuse and one pair of the other
- corresponding sides are the same in a right angle

triangle (RHS).
3. Circles which have congruent radii are congruent.

4. Two angles which have the same measure are congruent.

- o

F': "'7. ¥ .
i,

-
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_EXERCISE - 7.3

Tell Whether or not the Figures in Question 1-3 are Similar:

-1- All squares; all rectangles; all regular hexagons.

2- TWo rectangles with sides 8, 12, 10 and 15.

3. Two rhombuses with angles of 55° and 125°.

4- The sides of a polygon are 5cm, 6¢cm, 7cm, 8cm,\a\nc! 9cm. In a similar
polygon the sides corresponding to 6¢cm is 12cm. Find the other sides
of the second polygon.

5- The sides of a quadrilateral are 2cm, 4cm, 6¢cm, and 7cm. The longest
side of a similar quadrilateral is 2Zcm. Find the other sides.

6- The sides of a polygon are Scm, 2¢cm, 7cm, 3cm, 4cm. Find the sides

of a similar polygon whose side corresponding to 2cm is 6¢cm.
What is the ratio of the perimeters of these two polygons?

7- What are the congruent pairs of corresponding sides and
corresponding angles ? '

E B

D t— F 4 H-W_c”

8- ‘Are all similar figures congruent ? Explain why ? e

i. . v« = 9 . ? -; o By 2 ‘ o 3 =
9 Are all congruent figures similar ? Explain why: Abod el st Hbt

it ¢ Ao
X

*
o
foheit o gy
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FUNDAMENTALS OF ET

7.4 CONGRUENT TRIANGLES
Congruent triangles are two triangles whose vertices can be paired

. so that corresponding parts (angles and sides) are equal in
correspondence.

In the figure given below, symbolically, A POR = A KLM means
triangles POR is congruent to triangle KLM.

~ Properties of C_ongruenq Between Two Triangles:-

. P Two triangles are congruent if the corresponding sides of the
first are equal respectively, to the sides of the second triangle

 (SSS = S55)




p Two triangles are congruent if two sides and the iﬁcluded
angle of one triangle are equal to corresponding two sides and
the included angle of the second triangle respectively
(SAS = SAS).

g e e o e e =

p Two triangles are congruent if the two angles and included
side of one triangle are congruent to corresponding two angles
and included side of the other triangle (454 = 454).

A : D

13 '.The two right angled triangles are congrdent if the hypotenuse
and a side of one triangle are congruent to the hypotenuse
and a corresponding side of the other friangle angle.




FUNDAMENTALS OF Gm;lrz

1= Fill in the blanks:
(@ - If AABC =AFDE, then.

(i) AB= " (i) BC=
(iij) AC= ' (iv) mZA=
V) miB= (i) mZC=

(6) In APQR, the angle fncluded between side PR and OR
is

(c)  InADEF, lthe side included between ZF and ZF is

@  fAB=0P m/B=m/P. BC=PR, thenby
condition. A ABC = AQPR.

@  If mfd=m/R, m/B=m/P, AB=RP thenby
congruence condition. AABC = ARPQ.

2- In Figure, the pairs-of correspondmg equal parts in a pair of triangles
are shown with similar markings. Specify the two triangles which
become congruent. Also, write the congruence of two triangles in
symbohc form.

" f':" ‘ . D

A X
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3- InFigure, ABC and DBC are
two triangles on a common base
BC such that 4B = DC and
DB = AC, where 4 and D lie on
the same side of BC. In A ADB
and A DAC, state the
corresponding parts so that : :

A ADB = A DAC. | :
Which condition do you use to | '
establish the congruence?

if mzZDCA =40%and m£BAD = 100° . ‘
_ Find ZADB.

4- |dentify the following figure as congruent, similar or'neither.
|

I
i |

5- ldentify the corresponding partsin A MNO and A POR.

——

() MN N 0
(i) NO

>
<>
" (iij) PR ©
>

O o -

.(iv).d].




7.5 QUADRILATERALS

OuudriIMeruIs-

A quadnlateral is a polygon with
four sides.

| 'Purullelbgrnm:- _

A parallelogram is a quadrilateral -

‘with two pairs of parallel sides.

Rectangle:-

A rectangle is a paralleiogram
containing a right angle.

Square:-
- A square is an _equilaterai
rectangle.
7.5.1 Properties of Congruency
: '-Féiii’Sides'ofu Squuie, are Equal

o ABCD isa square Measure 4B,
— ". 3¢, 0D and Di. We find that

FUNDAMENTALS OF GEOMETRY




FAs | o =7 e N
L o

Al St R

Four Angles of a Square are Right Angles

ABCD is a square.

Measure angle 4, B, C, D with R ¢

protractor. We find that

mlA=mLB=mZLC=m/D=90° : ' 1
A [p

Diagonals of a Square Bisect Each Other

Consider a square ABCD, the

. R 2 0)
diagonals AC and BD intersect at _ G
‘0’. We find that

mOA =mOC =19cm and
mOB = mOD =1.9cm

7.5.2 Opposite Sides of a Rectangle are Equal
Consider Rectangle

Let us consider a rectangle 4BCD.

4B, CD and 4D, BC are opposite pairs of rectangle ABCD.
We find that mAB = m,EE =4.5¢cm and mAD=mBC =2.8cm

DJ :. \c

=

e e

e ————



R R R [ 1)
"

= 1 e

il :
o iili“llédangle are Right Angles
D Tls*a rectangle ‘Measure angle 4, B, C and D with protractor.

mAA=méB=méC:mlD=90°

= 2
o ] -
T
= m1 L A
- ]
,'ii]w ' + 4
e =
.- S =
-L.‘ - »
<o G
R .'a.[ =
- . £
A -
: s
i‘ll u j :
1 4 B
-1 -
ety
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7.5.3 Properties of a Parallelogram

p The opposite sides of a parallelogram are equal.

TRl
o ;ﬁ“? : -

Il

ABCD is a paralle[ogrém.

AB, CD and 4D, BC are pairs of

opposite sides.

We find that _
mAB =mCD =3.9cm and / 2
mAD = mBC = 2.0cm

P The opposite angles of a parallelogram are equal.

ABCD is a parallelogram.

LA, ZC and £B, ZD are
pairs of opposite angles.

We find that
m/ A=mZC=70° and
AR~ m Dl 102

) The diagonals of a parallelogram bisect each other.

A parallelogram 4BCD , the

diagonals AC and BD intersect
- ato.

We find that

mOA = mOC =2.5cm
and mOD = mOB =2.5cm




each other.

| 7.5 CIRCLE
7.6.1° Circle

yoe - Acircle ié the set of points in a
- plane which are at a constant

distance from a fixed pomt in
the plane.

Center
. The fixed point C is called the
center of the circle.

Rudml Segment

Pis any pomt on the
circumference of the circle with
centre 0. OP is called the radial
segment of the circle.

Ilu'dius

-

e A ra.dlus of a circle is the length
= of a segm,ent joining the center
to anyﬂpolnt-on the circle. In the
.given figure mCP is the radius. .
Usually rep;,sented by il

"o




Chord

A chord of a circle is a segment
connecting any two points on _
the circle. In the given figure 4B
is a chord.

Segment of a Circle

A chord 4B of a circle divides the circle in two parts. These are
called segment of the circle.

Minor Segment: The included area between minor arc and the chord
is minor segment. :

Major Segment: The included area between major arc and chord is
called major segment.

Minor Segment
B

Major Segment

e g s e S

Diameter

A diameter of a circle is a chord
that passes through the center.
The length of a diameter of a
circle is twice the length of the
radius of the same circle.

Diameter = 2xradius




portion of a circle consisting of two end points and the set
'ithe clrcle between them An arc is named by its end

2 = .,
& "-._...
.C L
5
q._..:.
A

Scmmn'le

.....
«®

°/” Semicircle %

P : ] ; Minar Arc
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7.6.2 Sector

“1 A circular region bounded by an
arc of a circle and its two :
corresponding radial segments
is called a sector of the circle. In
. the figure, region

™ 4OB is the sector of the c:|rcle with center at 0.

Secunt Line

A secant is a line which
intersects a circle in two points.

Tangent

A tangent to a circle is the line
perpendicular to radius of the ' Point of Tangency
circle at its outer extremity.

The point on the circle at which the radius and tangent meet is
known as the Point of Contact or Point of Tangency. '

Concyclic Points

Points lying on the
circumference of the same circle
are called concyclic points. In
the given figure 4, B, C, D, E, F ~
and G are all concyclic points.

Concentric Circles

Concentric circles are circles in
the same plane with the same
‘center and different radii. A set
of three concentric circles-is
shown in the given figure.




7.63 Properties of Angles

i - In order to discuss the properties of angles relating to curcles first we
R consider an angle in a segment.

Angle in a Segment

Consider a chord of a circle with center at ‘O’ as shown in the figure.
We take the segment PSQ of the circle with center at ‘O’, the point ‘R’
on PSQ is distend from ‘P’ and ‘Q’. Join R with P and R with Q to

- obtain £PRQ. We say that ZPRQ is an angle in the segment PSQ.
We can draw more angles in the segment to meet by PSQ.

Aﬁgle in a Semi-Circle is a Right Angle

" 1- Draw a line-segment 4B of
~~  any length. Mark the mid
. point of 4B as O.

2- Draw a seml-clrcle on AB
with radlus OA.

3- Talée any point € on the
semi-circle.

210



4- Now take a protractor and place it alon AC so th
the protractor falls on C. g at the center of

We note that the measure of the Z ACB by |ook|ng at the marking on

the protractor corresponding to arm CB of ZACB is of 90° i.e
mZACB = 90°or a right angle.

Thus, angle in a semi-circle is a right angle.

Angles in the Same Segment are Equal

Draw a circle with center ‘O’. Take two points B and C on the circle
and join them. BC divides the circle into two parts. :
Draw angles, £ZBAC and ZBDC in the same segment as shown in the
figure. Take a sheet of tracing paper and make a trace copy of

/BAC. Place the trace copy of ZBAC on £ZBDC.
A falls on D and 4B falls on DC. . e

So that we observe that BD falls on AC. Thus £BAC = ZBDC, thls
shows that angles in the same segment are equal.
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. (Cenral Angle | !
' ?' | The central angle of a minor arc of a circle is double that the angle
' _ ,;Subtended by cofresponding major arc. -

o C

Fig (i) §dtip

i In Fig (i) £ AOBis the central angle of minor arc 4B while £ ACB
B is the major angle subtended by the corresponding major arc ACB
of the circle

mZ AOB = m2 / ACB
Join C with O and extended it to meét circle in D.

mZl =mZ2(angles made by = sidesof A AOC atbase 4AC)
mll+ml2=m/t 3 oppo‘sité exterior angle of a Ais equal to

- itsbase angles)
; SomAlhi=m/3 ... (i)
Similarly 2m/4 =mz6 ... (ii)

- Adding (i) and (i)
. 2mZll +2msd=mL3+ml6

2(mL]l + mZ4)=mL3+mL6
. 2mZABC = m/ AOB

. OormZAOB=2m/ACB




7.6.4 Applicatibns

All angles inscribed in the same arc are equal in measure.
mZK=m/L=40°

A /)

Fig (ii)

£ ACBis central angle of the circle in Fig (ii) and angle £ AKB and
Z ALB are the two corresponding subtended angles at the major arc..

“mZ ACB = 2m / AKB w.oooon(i)
and m £ ACB = 2m £ ALB .......... (ii)

.. From '(z) and (i)
2m £ AKB = 2m £ ALB

mZ/ AKB = m £ ALB

Hence all angles inscribed in the same arc are equal.
= S
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Remember that:
I congruent circle or in the same circle, if two minor arcs are
s ‘congruent, then the angles inscribed by their corresponding

_'"“" “major arcs are also congruent.

'J,‘p.

[ XERCISE - 7.6

Flll ln llle blanks:
: (1) _ Ima plane the set of points whose distance from a fixed point is
same is called .

(u) The dlstance of a point of a circle from its centre is

NG - called Dzl :
SEA line: segment whose end points I|e on the circle is

 called — 5 :




9. An arc greater than a semi-circle is called:
(a) Minor arc : (b) Chord
(c) Major arc (d) Diameter
- | 10. Circles with equal radii‘and equal diameters are called:
: (a) Concentric circles (b) Semi-circles
' () Equal circles (@ Concyclic points

II- Fill in the blanks. '
1. Two angles with a common vertex and a common side are called
angles.

2. If sum of the two angles is a straight angle, then the angles are '
called - angles.

3. An angle more than 90°and less than 180° is called
angle.

4. Two non-adjacent angles, each less than a straight angle, formed
by two intersecting lifies are called angles.

5. The sum of the angles of a tri'angle is _

6. Two lines parallel to a third line are parallel to

7. Two geometrical figures, which have the same size and shape
are : , '

| 8. . A triangle with no equé! sides is called a triangle.

n 9. A chord that passes through the center of a circle is

Ac

call
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Vertically Opposite Angles Aﬂ]anent lng_les on a Straight Line

b
}
1
|
|

Given Za = £Zb and Zc = Zd Given Za+Zb = 180°
then AOB and DOC are straight lines, then AOB. is a straight A
~ line, ‘
b B

Angles in Relation to Parallel Lines
Alternate Angles

Given AB||CD then Za=/b . Given AB||CD then Za=/b

T T o e e
Interior Anéles L, 2 el torfespdnding;lnglgs :
Given Za+ /b = 180° _ " Given Aa=£bthen 4B|| CD

-

then AB||CD




g

? Angle' An angle is the union of two rays with common end point.
¢

T

-
{
bt
i
§

InghtAngIe Aright angle contains 90°
Straight Angle A straight angle contams 180°

" Acute Angle: An acute angle contains more than ¢°and less than 9¢°.

Obtuse Angle: An obtuse angle contains more than 90°and less
- than 180°. : )

ReﬂexAngIe A reﬂex angle contalns more than /80° and less than
360°.

| Equal AngleS' Equal angles are angles with equal measures.

! Adjacent Angles: Two angles with the common vertex and a common

side between them

i "Complemenlary Angles: Two angles whose sum is a 90°.
iSUppIementaryAngles Two angles whose sum is a /80°.
- Vem_cal Angles: Two non adjacent angles, each less than a straight

angle, formed by two intersecting lines.

L ResulH The sum of the angles of a triangle is 180°.

-

20 two a_ngle_s are complements of equal angles, they are

rallel lines intercept bongruent segments of one
ers ,_"‘l‘-' they intercept congruent segment of every




L w

Transversal A transversal is a line that intersects two or more lines i in
different points.

-

Congruent Figures: Two geometrical figures which have the same size |
and shape are congruent

‘Polygon A polygon is a plane figure with three or more stralghttsl.ldes
Isosceles Triangle: A triangle with two equal sides. A |
Scalene Triangle: A triangle with no equal side.

Right Triangle: A triangle containing one right angle.

Obtuse Triangle: A triangle containing one obtuse angles. -

Acute Triangle: A triangle containing three acute angles.-

-~

L)

Equiangular Triangle: A triangle containing three equal angles

Properties for congruency between two Tnangles

(i) SSS=SSS (i) SAS=SAS (iii) ASA=ASA (i) RHS=RHS

Quadrilateral: | A polygon with four sides.

Parallelogram: A quadrilateral with two pairs of parallel lsideé."
Rectangle: A paralleiogr_am containing a right angle.

Square: A equilateral rectangle. | :

Circle: A set of points in a plane which are at a constant distance
from a fixed point. . :

Radius: Length of a line segment joining the center to any pomt on
! the circle. :

Segmenl ot a Circle: A chord AB of a circle leldes the circle in twol ;
| parts. These are called segment of the olrcle

t Dlameter Length of a chord that passes through the oenter. g




Arc: A omon of a circle consisting of two end points and the set of
pomts on the circle between them.

Semu Circle: An arc which is half of a circle.

MlnorArc An arc less than a semi-circle.

I
.f
g

| § :
| MajorArc: ‘An arc greater than a semi-circle.

Equal Circles: Circles having equal radii or equal diameters.

Secant Line: A line which intersects a circle in two points.

Tangent A line perpendicular to the radius of a circle at its outer
extremlty

Sector: A circular region bounded by an arc of a circle and its two
corresponding radial segments.

Concyclic Points: Points lying on the circumference of the same circle.

1
-;s
~ Concentric Circles: Clrcles in the same plane with same center and
different radii.

i
Central Angle: Angle subtended by an arc at the centre of a circle is
called central angle.

Result (1) Anglein asemi-circle is a right angle.
 (2) Angles in the segment of a circle are equal.

. (3 Allangles inscribed in the same arc are equal in
. ‘measure,




