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1. Wnite down the angles marked with letters. Write whether

the angles are complimentary or supplementary?

Sol:
- 2V W
()
fa s 0" = o =0 _ L
Q) moa s 50 ' 180 o (i) msZb + 657 =180
H'LLI']EU -50 nt’/h=]q{]l?-65\1
msa=| 1'{}” )
mZb =115
(Supplementary angles) :
(Supplementary angles)
e e .
— M
(111)
Zc + 138" = 180° | ¥ 20"
(i) ML ¢ [ f (i) m<b + 60 10
mZc = 180° -138" nsb =90V = 60"
mZc =42° m<b = 30"

(Supplementary angles) (Complementary angles)
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N
& Ef‘é- ?JE - b
(V) mze+72" =180" ;
?. i
mZe = 180" - 72" : .
mZe = 108" (vi) mZb+ 70" =90"
msb= 90” = '?OLI
ey ) mZb = 20°

(Complementary angles)

2, Two angles are supplementary and the greater exceeds the
smaller by 30°. How many degrees are there in each
angle?

Sol: The size of small angle = x Let

The size of large angle = x + 30°

According 1o statement
x+(x+307) = 180"
x+x+30% = 180°
2x+ 30° = 180°

2x = |80° - 30°
2x = 150°
L)
x = 150°
2
x =75°

The size of small  _ic = 75°
The size of large angle = x + 30° = 75° + 30° = 05°
angles = 75° 105°

m— — —
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3. [f 40" is added 10 an angle, the resulting angle 1s equal to
the supplement of the original angle. Find the original
angle,

Sol: Let the required angle = x
size of the an.'c afler adding = x + 40°
The supplement of 1st angle = 180~ x
According to statement
x+40° = 180° -x
x+x=180"-40°
2x = 140°
2
x=170°

4. The sum of two angles is 100?, and the difference between

their supplements is 100°, Find the angles.

Let the size of 1st angle = x”

The size of 2nd angle = 100° - x°

The supplement of x” = 180 - x°

The supplement of 100°-x? = 1807 - (100° - x%)
= 180° - 100% + x°
According to the statement
(180°-100%+x°)—~(180°-x°) = 100°
1807 —100" +x" —180" +x” = ]Oﬂn

— H
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30 < 100" = 1e0"

2¢ = 100" + 100"

2x = 200"
o 20

2

= 100"

The size of 1st angle = 100
The size of 2nd angle = 100" — 100°

=0°
5. The sum of two angles is 100°, the supplement of the first
angle exceeds the supplement of the second angle 40°.
Find the angles
Sol: Let the size of 1™ angle = 1"
The sizc of 2nd angle = 100° -
lgull B _I“
The supplement of 2nd angle = 180° - (100° - x)
= IHUU = IUOH + .tn

= 809 + x°

The supplement of st angle

According to the stalement

180Y - 2407 =807+ x°
- x° - x° =809+ 40° - 180°

- 2x% =-60°
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=300
Ist angle = 30"
2nd angle = 100" - 30"
=70°
6. Write the equation for the given triangle and solve it.

G

B

A
Sol: The sum of angles of any triangles = 180°
The sum of angles of AABC = x+90° + 30"
- x + 120"

According to the statement
x+ 120° = 180"
x = 180° - 1207
x = 60°

7 Write down the angles marked with letters.

7(i) mZa=40" (vertically opp. angles)

[Tl
7(1)
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Ty mLe= 35" (vertically opp. angles)

mZd =145"  (vertically opp. angles)

7(:';)
7Gii)  mZe=29" (venically opp. angles)

mZf =151" (venically opp. angles)

T(Frv

7(iv) mZb=135" (vertucally opp. angles)

7(w)
7(v) meiyg = 70" (vertically opp. angles)
mZp =180-77" (supplementary angles)

=103°
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%

7(v)

(vertically opp. angles) mer = mep
= (i) = 103"

T(vi)
(vertically opp. angles) mZk =150"
(supplementary angles) mZi + 1 50" = 180"

mZi=180" -150"
@h

7(\«'!')
moi=30" (1)

(vertically opp. angles) mLj=mei - and

from(i) ML= 307
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T(vii)
(vertically opp angles) m&h= 40"
(supplementary angles) mZA0+ Ly = 180"

mZg = 180" =40

7(vir)

mZyg = 140" (1)

(vertically opp. angles) mei=mg and
from (1) = 140"

(verically opp. angles)  mZk =138 T(viii)
(supplementary angles) mZp+138" =|80"
mZp =180" - 138"

7( Yin )
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mLp =42" (1)

(vertically opp. angles) mZl=msp and
from (1) msil = 42"

(vertically opp. angles) ms P =58"  ix)

(supplementary angles) mZN + S8 = 1807
msN = 1807 - 58

o

5\

mzZN =122" (1)
(vertically opp. angles) « mLZM =mIN and
from (1) =122"

T(n)

A~
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(supplementary angles) mZa + 22" = 180"
msa=180"-22"

mZa=158"

(supplementary angles) mZb + 687 = 180"
msbh=180" - 68

msb=112"

(1) PARALLEL LINES
Parallel hines are two straight lines in the same plane
which never meetl
The hines @ and b arc parallel, we wnite a || b.

0 < ;
o & >
(ii) Properties of Parallel Lines '
(a) Two lines parallel 1o a third are parallel 1o each other.

.g * > lin

an 4 >
= m/i
Fr) P } ff'."lf"
(b) Il three parallel lines are intercepted by two transversals in

such a way that the two intercepts on one transversal are

cqual to cach other, the two intercepts on lhc second
transversal arc also equal.

1e.1if AD||BE || CF

Qfﬁ[\)
™ B

t—7 >
j | PK\?

4

() IT'a line bisects one side of a triangle and is paralle] 10 a
sccond side, then it bisects the third side.

—
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|

B C

Lo il AABC wih BD = DA, DE||BC then AL = (_E

lad P ===

w

Transversal
A tmnsversal is a line that intersects two lines in dilfemt ponts.

A A
L

n
I a transversal “1” intersects two parallel lines a and b, the

angles formed are identified as follows:
Four intenor angles - LN L2, 43,44

Four extertor angles ¢ £5,£6,£7,.48

Two pairs of alternate interior angles Z1 and L3.and £4
I wo pairs of alternate exterior angles £35 and L7.£L6and £8
Two pairs of interior anglcs on the same side of the
wansversal: Z2 and £3.£1 and £4.

Four pairs o} corresponding angles: £3 and LT.£4 and
£8.£2 and £6,£1 and £5.

Relation Between the Pairs of Angles
If two parallel lines are cut by a transversal, the

corresponding angles arc equal.
[21=22.£2=£3.4] = /3]



Rectangle


273

d) It two parallel ines are cut by a transversal, the alternate
mtenor angles are equal

Y S
— 4 /> 5

5/6

f’

a |l b, lines a and b are cut by the transversal ¢ at point M
and N to form the pairs of alternate interior angles.
(él..é.'!)umf (£3.£4)
L1=42.243=1/4

¢) If two parallel lines are intercepted by a transversal, then

pairs of intenior angles on the same side of transversal are
supplementary

AB || €D, lines are cut by the transversal ¢, angles a, b, ¢
and d are formed.

(4) mL2=ms4

mLl =ms3
(it) mZL3 =ms7
msd = msR
mL6 =ms2
mZLS=m/)
(it)  msl =mss
msL6=ms8

() mZ2 +mZ3 = 180"
mZ) + ms4 = 180"
(v) msZS+ms8 = 180"
mc6+mZ7 =180
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1. Look at the given figure and answer the following
questions.
. 5'[ .
] L_} .

O
™
Y

h

’/ 8
(a) The pair of alternative angles
(b) The pair of corresponding angles ’
(c) The pair of complementary angles
(d) The pair of supplementary angles
(e) The pair of vertical angles "

Answers:

a) The pair of alternative interior angles: (£1,£2)and (£3,44)

b) The pair of corresponding angles:
2N, 26 L3, L8, L2, LT, L5, L4

¢) The pair of complementary angles: No unck

d) The pair of supplementary angles:
(£4.21).(£4,27):(£7,48):(£8.£1)

(£5.£6):(£5,£2):(£2,£3):(£3.46)

¢) The pair of vertical angles:
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(15,:13‘);(.{{1.42): (::4,46);(‘;1‘53)

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

P/m /&

+ LL 3
72 L/t

(a) The pair of altemmative interior angles

(b) The pair of corresponding angles
(c) The pair of complementary anglr:é
(d) The pair of supplementary angles
(e) The pair of vertical angles

Answers:
The alterate interior angles : (£1.£1).(£m, Zr) o
The corresponding angles:
l (‘5?--’1”):(4:{!?:./_'5):(Aq.ér);(é!..eir) '
The complementary angles: No one
The supplementary angles:
(Zp£m)(Lp.£q)(£q. 21 (21, 2m)
(£n.Zs)(gn.Lr)i(Lr.sr)(2i,45)

The vertical angles: (*’—’P.ﬁf.); (ﬁﬂl.éq ):(én,,;’r );(4,*‘,_'5 )

3. Take a point "X’ outside a line DE . Draw a line through
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X' which cuts DE 4 some point. Making corresponding
angles congruent draw a line parallel to DE .

R
- - XJ/@ ’ ® )
P T K

- ! —

] A £

Steps of Construction:

(1)
(i1)
(1)
(1v)
(v)

(Vi)

Draw a line bf'

Take any point "X" which lay outside of DE .
Tﬂkt: any point "A" on DE
Join "A" with " X" then extend it

Draw corresponding angles <1 & £2 with the help of

COMpAasscs.
Extend X7 on both sides.

PQ [ DE which passes through X.
CONGRUENT AND SIMILAR FIGURES

Congruent Figures

The word congruent comes from Latin mcanlng "together
agree”. Two geometrical figures which ahve the same size
and shape are congruent.

One figure is congruent to the other. The symbol for
congruent 1s =, Thus two segments are congruent when

they have the | ame size.
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= - — = ——— —w

-_—

In figure (1) and (1)
mAB = m@
mBC = mOR
mCA=mRP
msB = mig
mLC =msR
mLA=msP

Similar Figpures

In the polygons below, the members of each pair are

similar to each other.

In figure (1) and (jj)
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ms4=80". mzp=50"

msB=45", miQ= 45"

msC =85", mzZR= g8"

’”F,“*_.E

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

I.

Ans.

Ans.

Ans.

All squares, Yes
all reclangles; No
all regular hexagons, Yes

Two rectangles with sides 8, 12, 10 and 15.

These are similar figures

10 8
15 12
. :
3 3

Two rhombuses with angles of 557 and 125°.

These are similar figures because the four.

The sides of a polygon are Sem, 6¢m, 7em, 8em, and 9cm,
In a similar polygon the sides corresponding 10 éem s
12¢m. Find the other sides of the second polygon.

According 1o the given condition the rauo among

T —
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Ans.

| =3

| )=
”"'3— . ﬂ-?l._-l‘;'dn
8
—=-]- =3 h"g"‘::”‘lun
b 2
5 1
— == =2 ¢'=5“:=“]‘cm
g J
i—'—l = 1f=4!€:=3c[n
d 2
9 |
-5 - = £’=qﬂ2=lgcm
e 2

The sides of a quadnlateral are 2cm, 4cm, 6¢cm, and 7cm.
The longest side of a similar quadrailateral is 21em. Find
the other sides.

The longest side of quadnlateral is 7em. Thus, the ratio
7 1

between the biggest sides ‘.,_1 e
P 3

According to the statement the ratio between the

corresponding sides 1s 3

. Thus

6 | P |

— . = a=6x3=18cm therelore
a 3

E:l = b'—'S"‘]:ISCﬂ]

b 3

i::.]_ — c=4l3:l2cm

¢ 3
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= =2x3=ﬁcm

fad | =

S B

While a, b, ¢, d are the rest sides of quadnlateral.

6. The sides of a polygon are Scm, 2em, 7em, 3em, dem.
Find the sides of a similar polygon whose side
corresponding to 2cm is 6cm. What is the ratio of the
penmeters of these two polygons?

Sol:  According to the statement the ratio between the
2 |

correspondign sides 1s P = 3
l:é:_?_"s=i h
3 a b ¢ d S
5 1 »
—=— = a=5x3=15¢m
a 3
-
—=1 = ﬁ=?l3=2|cm
b 3
3 1
—=— = c=3x3=9:m
¢ 3
i-_-.l. =3 d=4x3=12cm
d 3

While a, b, ¢, d are the rest sides of polygon.
The penmeter of Istpolygon =5+2+7+3+4
= 2lcm
The perimeter of 2nd-polygon = 15+ 21 +9+12+ 6
= 63cm

. 1
The ratio between the perimeter = 2—3 = 3 L1

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

B
A . e
AB = DE ZA=2D
AC=DF | sB=_E
BC=FE | L =zF

8. Are all similar figures congruent? Explain why?

Sol:  All similar figures are equal in size and shape.
Therefore, similar figures are congruent.

9.

Are all congruent figures similar? Explain why?

Sol:  All congruent figures have same shape but differ

in size.
Therefore, congruent figures are not similar. |
i Fill in the blanks.
(a) 1AABC = AFDE \hen
© A< G Boe_ .
Giy ACT__ Gy ma=_
W BTy mecs_

by InAPOR W angle included between side PR and OR is

—
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- (c) In, the side included between ZE and £F is
(d) ) iB =Q7.m.£!:f =’”4P-F:ﬁ,lhen by
A41BC = AQPR

condition

(¢) If mZAdA =msLR.mZB =.’HZ.P.A—B=.EF then by
~congruence condition, AABC = ARPQ

Answers:

A\
' n B E

x (a)
(iy AB=FD (iy  BC = DE
(iiiy AC = FE (iv) LAsZLF
(v)y «£ZB=24D  (vi) ZLC=sZE

mid angle <R P (b)

mid side FE . F_,C'.: (c)
E
mLA=msR A

R

mLB=msP 1
el SN AN
GC’PG?

(d)



Rectangle


283

(1/)
(1i1t)

(iv)

o

In figure, the pairs of corresponding equal parts ina par
of trangles are shown with similar markings. Speaify the

two triangles which become congruent. Also, write the

congruence of two triangles in symbohic form

AABC = ADEF  ggq & g5

ANYZ = ADFE  Ryis = RHS

AdBC 3 ACDA ASA Z ASA

APQI = ASRT SAS & SAS

In figure, ABC and DBC are two tnangles on a common
base BC such that AB =DC and , where 4 and D he on
the same side of BC. In Ad DB ang ADAC , Stale the
cormesponding parts so that AADB =ADAC

Which condition do you use to establish the congruence?

——
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Sol:

£ mZDCA =340 ang meBAp = 1007

Find<ADB

B [
Now A4 BC 4,4 ADBC

common BC = BC
given {EE = DC
AC = DB
Now AADB 404 ADAC
DAz 4D
DB= AC
BA=CD
A4DB = ADAC

SSS = SSS
ms DCA = 40" now
mLBAD =100  ap4
mZABD = 40" therefore
mZADB =180° - 100" - 40°
= 1809 - 140°

= 40°
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A ldentify the following figure as congruent, similar or
neither,
AA =\ Zi
“” (i)
Sol: (1) congruent (11) congruent
() congruem
No one is similar
3. Identify the corresponding parts in AMNO ang APOR
(1) MN o A N Q
(i1) NO o :’
(iify PR > |:
(v) A >
M I v o P 2 ; R
Answers:
) MV & P
(i) NO o OR
(i) PR & MO
(v) 4l o 24

Quadrilaterals:
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A quadrilateral 1s a

polygon with four

sides. A ' B

Parallelogram:

A parallelogram 1s a D £,
quadnlateral with two /
5

pairs of parallel sides. A

Rectangle
A rectangle is a parallelogram containing a right angle.
S L - R
O 1
P Q

Square

A square 1S an equilateral rectangle.

C

A %
Properties of Congruency
Four Sides of a Square are Equal

— ——
———

ABCD is a square. Medsure AB ,BC ,CD and DA.We

find that.
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mAl = mhBC =mCD = miA - 2 Bem.

D c

A B

Four Angles of a Square are Right Angles
ABCD is a square. Measure angle A, B, C, D with
protractor. We find that

miA =mLB =msC =msLD =N’

D ] C

pa 1,
Diagonals of a Square Bisect Each Other:

Consuder a square ABCD, the diagonals and intersect at

O We find that
mOA4 =mOC =1 9cm and

mOB =mOD =1.9m
i c

74N

7.5.2  Opposite Sides of a Rectangle are Equal

Consider Rectangle

——
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Letus consaider a rectangle A/CH
AB.CD and I!‘iH(# are opposite pnrs of rectangle
ABCH

We find that mAB = mCD =3 Sem and

mAl) =m B = 2.8m

mAB=mDC (1)
mAD=mBD and -

miAd=msB=msC =mzs=920"

(i)
(1)

mf_ij = mﬁtﬂz,
mtr;f} = mf-)?j
MO = mOC = mOB = mOD

Properties of Parallelogram

> The apposite sides of a parallelogram are equul,
ABCD s a parallelogram. ﬁm and ER are
pairs of opposite sides.
We find that

mAR = mCD = 3.9¢m nd
mAD = mBC =2.0em
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A ~'8
The opposite angles of a parallelogram are equal.

ABCD 15 a parallclogram. £4.£4C 44 ZB 2D are
pairs ol opposite angles
We find that

ML =msZC =70" and

mLB =msh =110"
D C

A —y

The diugonaly of a parallelogram bisect each other.
A parallclogram ABCD. the diagonals AC and BD

ntersect at Q. We find that

mm =mC =2 5m

and mD) = mOR = 2.5m
D
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1. Fill in the blanks:
(1) A parallclogram that contains a right angle 1s )
(n) An cquilateral rectangle s a
(1) A polvgon with four sides s a
(iv)  The diagonals of a parallclogram cach other
(v) The opposite angles of a parallclogram are
Answers:
(1) Rectangle (1) Squarc (1) Quadrilateral
(1v) Bisect (v) Congruent

A *

A circle is the set of points in

a planc which arc at a

constant distance from a fixed

point in the plane

Centre

The fixed point C is called the centre of the circle

Radial Segment

P is any point on the circumlerence of the circle with

centre O, O s called the rathal segment ol the cirele.

Radius
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0 : i nt tomning the
A tadius of a circle is the length of a segment jJoming
Centre 1o any point on the cirele. In the given figurc 1s
MmO the radius, Usually represented by '

Chord

A chord of a circle is a scpment connecting any two points
on the circle. In the given figure AB is a chord.

Segment of a Circle
A chord AB of a circle divides the circle in two pans.
These are called segment of the circle.

Minor Segment

The included area between minor arc and the chord s

MINOr seement.
Minor Segment Major Segment

Major Segment

The included area between major are and chord is called

major segment.

Diameter

A diameter of a circle is a chord that passes through the .
centre. The length of a diameter of a circle 1s twice the

length of the radius of the same circle.
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Equal Circles

Fqual circles are aircles having equal radn or equal

diameter

Sector

A sectoras the aircular region bounded by an arc of a
circle and iy two corresponding radial segments is called a

sector of the circle In the figure, region AOB is the sector
of the circle with centre at O

ornevpr Lecly

Secamt

A secantas a hine which intersects a circle in two points.

Wfaoﬁ

Tangent
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A tangent to a cirele s the lime perpendiculir to rdius of
the circle anats outer extienuty

Fhe pomnt on the aircle at wineh the radius and tangrent
meet s knwon as the Pomnt of Contant or Point ol
Tangency

Angle in a Semi-Circle is a Right Angle

Draw a hne-segment 1 of any length. Mark the mid
pointof 43 as O

Draw asemi-circle on 3 with radias ()1

Toke any point C on the semi-circle. Join A with C and B
with

Thus, ZA4CH s an angle in the senu-cirele APB.

Now take a protractor and place it along 4 so that the
centre of the protractor falls on C,

We note that the measure of the ZA4CH by looking at the
marking on the protractor corresponding 0 arm ('3 of
mZACE is of 90" e m£ACB =90 oranght angle
Thus, angle i a semi-circle 1s a nght angle.

B

A ) C

Angles in the Same Segment are 1 'gaal:

Draw a circle with centre 'O Take two points B and C on

the cirele and join them BC divides the cirele into two
parts.
Draw angles ZBAC and £BDC iy the same sepment

as shown in the figure. Take a sheet of uacing paper and



Rectangle


I 294

T "
make a trace copy ol ZBAC  Place the wrace copy of

LBAC on £BDC

A fallson D and 48 fallson DC .
So that we observe that I'ﬁi falls on r Thus
ZBAC =ZBDC  (his shows that angles in the same

segment are equal.

Central Angle

The central angle of a minor arc of a circle 1s double that

the angle subtended by corresponding major arc.

moAOB =m 1 /ACB
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1- Fill in the blanks:

(1) In a plane the set of pomnts whose distance from a fixed
pomt 1s same s called

(n) The distance of a pomnt ol a circle from ts centre is called

Y

() A line scement whose end pomnts lic on the circle s called

(%) A chord that passes through the centre of the circle s
called

(v) Half of a circle s called

(vi)  Anarc which is greater than a senucircle is called

(i) One and only one circle can be constructed with a gi.en
centre and given

(vin) A regon bounded by an arc and two ol its radial segments
is called

(in) A straght hine that intersects a aircle at two points s called

(%) Angle in a semri-circle s a )

Answers:
(1) circle (1) radius
(m)  chord () diameter
(v) semicirele {vi) Major arc
(vu)  radws (vin)  sector

) secant hine (x) neht angle
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