LinEs AND ANGLES

»
(T3
INTRODUCTION

In this chapter, we will study the properties of the angles formed when two lines intersect each other and also the properties
of the angles formed when a line intersect two or more parallel lines at distinct paints.

o INTERSECTING LINES, ANGLES AND PAIR OF THE ANGLES

11 Basic Terms and Definitions

() Point:A point is an exact location and is represented by a fine dot made by a sharp pen on a sheet of paper. Thus, Ais a point
as shown in the adjoining figure.

() Line:Line is the collection of points which has only length, not breadth and thickness.
or

Aline is a straight path that is endless in both directions. It is denoted by ABor BA.

QAline has no end point.

(3)  Ray:A part of a line with one end point is called a ray. The ray AB is denoted AB.

| | »
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A B
Line AB

Ray AB

The ray AB has one end point namely A, called its initial point. Thus, a ray has no definite length.

9 Line Segment: A part of a line with two end points is called a line segment. Line segment AB is denoted by AB

A B
Line segment AB

A line segment has a definite length, which can be measured. The line segment AB is the same thing as the line segment
BA.
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(5) Collinear Points: If three or more points lie on the same line, they are called collinear points; OtherwiSe they |
dra ‘

non-collinear paint, In the figure A, B and C are collinear points. ca"eq i

«— | i e
A B ¢

() Non-collinear Points: If three or more points lie on the same line, they are called collinear points; otheryjs, they 5
non-collinear points. In the figure A, B and C are non-collinear points. e Callgg
A

B

1.2 Distinction among a Line, a Ray and a Line Segment

Line Ray W
A line has no end point. Aray has only one end point. A line segment has twg end pojnts .

A line does not have a definite length. [ Aray does not have a definite length. | A line segment has 3 definite length

We cannot draw a line on a paper. We | We cannot drawn a ray on a paper. We | A line segment has a definite length it
can simply represent it two arrow head | can simply represent it an arrow head | can be drawn on a paper,
at both end. at one of the end.

Representation of a line AB. Representation of aray AB. Representation of a line segment B

In this chapter, we will not use these symbols and will denote the segment AB, ray AB, and line AB by the same symbol
AB. Sometimes, we use small letter |, m, n, etc., to denote a line. ,

Example 1: In the given figure, write the name of <—;—\E
0] line segments. g
(i)  rays. H
<« 1p
Q

Hint: Use the property of line segment and a ray (j.e., a line segment has a definite length and a ray has only one end point).
Solution: Here, GE,GP and EP, are line segments and EF.GH and PQ are rays.

1.3 Intersecting Lines and Non-intersecting Lines
(1) Lines PQ and RS are intersecting lines because they intersect each other at 0,

(2) Lines AB and CD are non-intersecting lines, i.e., parallel lines because they never intersect each other.

P
: A B
0 - —
C D
R \Q Non-intersecting

arallel lines
Intersecting lines ® )

is called the distance between two parallel lines.

Q «  The lengths of the common perpendicular at different points on these parallel lines is the same and this equal length
"~ Iftwo lines are rion-intersectlng, then they will be parallel and vice-versa,
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o GLES AND THEIR TYPES
Vo B
| le ith the same initial poi
M An_?m,med by two rays Wi e initial point, is called an angle.
aefoV" A
Arm
/Angle
B Arm  C

e figure: the common initial point B is known as the vertex of the angle and the rays ( BA and CA) forming the angle
ped
| ‘"the;led jts arms-

@
os of Angles
P e different types of angles such as acute angle, right angle, obtuse angle, straight angle, reflex angle and complete angle

nlch are discussed below:
2 Acute Angle: AN angle whose measure is more then 0° but less than 90°, is called an acute angle.

B

Acute angle

) o
Arm A

0]

e g
B

‘ n the above figure, ZAOB is an acute angle. i.e., 0°< ZA0B < 90°

3§‘r Right Angle: AN angle whose measure is 90°, is called a right angle.

\ » ‘

? B

% / Right angle
o ——t>

In the above figure, ZAOB is a right angle, i.e., ZAOB = 90° and BO 1 OA.
|| Obtuse Angle: An angle whose measure is more than 90° but less than 180° is called an obtuse angle.

Inthe given figure, ZAOB and ZPQR are obtuse angles.
() 90°< £A0B < 180°

¥

. (

/Obtuse angle
>
() 50°< 2P <180°
P
«—+ q

Obtuse angle R

Straj
X th:hF Angle: An angle whose measure is 180°, is called a straight angle.
9iven figure ~A0B = 180" is a straight angle.
'/1\ >

< l
< T t T >

B (o} A

Stralght
angle has two right angles or an acute and an obtuse angle.
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()  Reflex Angle: An angle whose measure is more than 180° but less than 360° is called a reflex angle,

In the given figure, .-A0B and .- PQR are reflex angles.
180" <reflex ~A0B < 360°

/Reﬂex angle

Q l >
>
A

() 180°<reflex ~PQR <360°

Reflex angle\

(6) Complete Angle: An angle whose measure is 360° is called a complete angle.

] 0 >

Complete angle

In the given figure £A0A =360°is a complete angle.

Example 1: Which type of angle is formed in the given figures?
e C
A

0 (i)

T > iv
+ p (iv)

v

v (vi) @ {
) P

Solution: (i)  Inthe given figure, ZAOB is an obtuse angle

{a

4

(ie. 90° < 208 <1807)
(i) Inthe given figure, ZCOD is a right angle. (i.e., 2cop = 90°)

(i) In the given figure, ZFOE is a straight angle,

(i.e., ZFOE = 180")
(iv) Inthe figure, ZPOQ s a reflex angle,

(i.e., 180° <reflex £poq < 360°)
ZHOG < 90"
(e, 2PoP = 3607)

but less than 360°?
Solution: In areflex angle the measure is more than 180°

(v)  Inthe given figure, ZHOG is an acute angle.(i.e., 0° <
(vi) Inthe given figure, ZPOPis a complete angle,
Example 2: In which angle the measure is more than 180°

but less than 360°,
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palt
Coalt ot angles are complement ag
PaA Y angley, Supplementagy anagles, adjacent angles and linear pair of angles

e O 1
L) lementary Angler Two angle are saiid 1o e com

LN e »
(“ - on L ADC e omplementary angles, prementary, i the sum of their measures 15 90" In the adjuining hgure
' [ Cons AOC G Ln, 8 s ST < 9]
A
] ‘
o
b (
-
A0° 7
E ] \;
) b’

R o

<1 two angles are complements of each other, then what Is the type of each angle?

\ J K AR "
¢ know that it the sum of two angle Is 90" then they are complementary angles. 50 each anqle will be an acute angle

M s p [ .
Find the measure of an angle which Is 24" mare than Its complementary angle.,

n.fﬂp“ "
Let the measure of the required angle be x. Then its complementary angle Is (90" - x)

saugkm:
According to the question, difference between both angle = 24°
v-(90"-x)=24" > x=90" ¢ x = 24°

1
= T N s 2 xe 57 and 90° - x = 90 - 57° « 33°
Hence the measure of required angle |s 57°,

supplementary Angle: Two angles are sald to be supplementary angles, if the sum of their measures is 180",

@
In the given figure ~BOC and ZAOC are supplementary angles. [, #BOC+ ZAOC = 180", i.e., 120" + 60" =180"]

t pample 5: If two supplementary angle are in line ratio 3: 2, then the angles.
i :
| Hint: Firstly we write the ratio of angle in terms of variable and then use the property, sum of two supplementary angle is 180",

golution: Let the two supplementary angle be 3x and 2x.

i
'E we know that sum of two supplementary angle is 180°

- 3x+ 2x = 180° = 5x = 180° :x:[%] - 36

S0, one angle = 3x = 3 x 36° =108° and its supplementary angle = 2x = 2 x 36° =72°

Hence, two supplementary angle are 108° and 72°.

mple 6: Find the supplement angle of g of aright angle.

stion: Given, angle =§- of aright angle = -g-x(JO“ =3x18°=54°,
o]
Supplement of 54° = An angle of measure (180° - 54°) = An angle of measure 126°. Hence the required angle is 126°.

ple 7: Find the measure of the angle, If six times its complements is 12° less than twice of its supplements angle.
on:  Let the required angle be x°

Then its supplementary angle be (180 - x)° and its complementary angle be (50 - x)’

According to the question, 6(90° - x) =2(180° - x) - 12° = 540° - 6x = 360" - 2x - 12"

= 540°- 360° + 12° = 4x = 4x =192° = x = 48", Hence, the value of x Is 48"

Prap— —
R e } B

S ————

A N B .

RO




arts Is called bisector of an angle. r
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()  Bisector of an Angle: A ray which divides an angle Into two €q :
If ray AD is the bisector of . BAC,

e 1 .
then, JBAD = . CAD - = <BAC

2 . A=
(#)  Adjacent Angle: Two angle are called adjacent angle, if ;

()" They have a common vertex.

() They have a common arm,

(1) Their non-common arms are on different sides of the common arm.

In the given figure _ AOC and ._COB are adjacent angle because these angle have a common vertex 0,aco

oc mon am o
non-commaon arms 0A and 08 are on different sides of the common arm OC. W
4
C /
S
g
S

}—b
B
When two angle are adjacent, then their sum is always equal to the angle formed by the two non-

common arms'
So, here “A0B = . AOC + ~COoB.

Here, “A0B8 and ~£AOC are not adjacent angle because their non-common arms OC and 08 lie the same Side 0,
common arm DA.

(8)  Linear Pair of Angle: If the non-common arms of two adjacent angle form a line, then these angle are calleq linear pair
angles.

«
C

—p PE -
- T

B 0]

In the above figure ZAOC and £BOC form a linear pair of angles.

(&)  vertically Opposite Angles: Two angles are called a pair of vertically opposite angles if their arms form two pairs opposte
rays.

el

'

£BOC are also vertically opposite angles.
2.4 Relations between Pairs of Angles
There are some relations between these angles which are
Axiom 1. If a ray stands on a line, then the sum of two a

given in the form of axioms and theorems given below: L
djacent angles formed is 180°, i.e. the sum of the linear pair is 160 A

C

e o |

A 0 B : «;‘
In the above figure, Z/AOC + #BOC = 180° i

Whereas, ZAOC and £BOC are linear pair of angles.

4
]

Axiom.2: If the sum of two adjacent angles is 180°, then the non |

. oslte 12
~common arms of the angles form a line or two 0PP ,:.
The two axioms given together are called the linear pair of angles axiom.

‘el
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meorcm The vertical opposite angles are equal.

This theorem can be proved in the following way:

a: TWO lines AB and CD intersect each other at a point 0,
. The vertically opposite angles are equal l.e.,

ro
roP A0 c:.;BOD

3

AOD = /BOC

\

f:
pro? yere ray OC stands on line AB .. ZAOC + £BOC = 180°

o Again ray 0B stands on line CD . ZBOC + ~BOD = 180°
from EQs- (i) and (i) we get ZAOC + £BOC = /BOC + /BOD
on subtracting £80C from both sides we get ~AOC = ~BOD

. gimilarly we can prove that ZAOD = ZBOC

(!

o PROBLEMS BASED ON LINES AND ANGLES

4y Problems Based on lines and Angles

e line
gwen below:
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[by linear pair axiom) (1)
[by linear pair axiom) (i)

Hence proved.

ar pair axiom and the above theorem can be used to solve many problems based on lines and angles. Some of them are

pample 1:10 the given figure , lines AB and CD intersect each other at 0. Find the values of x, y and z.

A

solution: Here AOB and COD are straight lines. So, by linear pair axiom we have
ZAOC + ZAOD =180° = 84° + 2x=180° = 2x = 96° = x° = 48°
From figure ZCOA= £BOD [vertically opposite angle]

»84°=z

Since, COD is straight line.

- Z/COE+ ZEOB + ZDOB =180° = 75° + y + 2 =180° = 75° + y + 84° =180° = y=180"-159° => y = 21°

Hence, x = 48°,y = 21° and z = 84".

example 2: Prove that the bisectors of the angles of a linear pair are at right angles.
solution: Consider ZAOC and #BOC form a linear pair of angles, OD and OE are the bisectors of ZAOC and £BOC, respectively

ToProve: ~DOE =90°

A
1C
D E
N S A i
Proof:  Here A0B is a straight line.
. ZAOC + £BOC =180° [by linear pair axiom]

i 4AOC+—ABOC 90° [dividing both sides by 2]

= ADOC + ZCOE=90° [Since OD is the bisector of ZAOC and OE is t

ZDOE =90°

he bisector of ZBOC]
Hence proved.
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P —— e RS

o ihf given fiqure AR, € D are stralght lines and 0P, 0Q are the bisectors of /AOD and ZAOC respectively. Show that the

- o " 0Q are In the same line,
A
awt 0 v A D 4
. -
- (o) B, ,-’/’ P
> -
P “0
(g N
o N
n

on: from the given figure we have <AOC= »BOD  [vertically opposite angle]
gotute™

.
o " AOC = ;; <BOD [dividing both sides by 2]

.. 0Q=/POD [Since 0Q bisects ~AOC and OP bisects ZB0D] ()}

Now, CD s a straight line and OA stands on It

. . COA+ .DOA=180" [by linear pair axiom)
.. (0Q+ /QOA+ DOA=180°
-~ . POD+ 2QOA + ZDOA = 180° [From eq...)]
- /QOA+ £DOA + 2POD =180°

- ~/QOP =180’

Hence, QOP is a straight line. So rays OP and 0Q are in the same line. Hence proved.

R b

O”ﬁ""n"éé"ﬁﬁ;fﬁ;aifpéi TO THE SAME LINE

heorem: Lines which are parallel to the same line are parallel to each other,

civen: Three lines a, band csucha || cand b || c.
Toprove:a|| b

construction: Draw a transversal r cutting a, b and c at point P, Q and R respectively.

A
4
/<P "
2
Q » b
RA
/ »

Proof: Since parallel lines a and c are intersected by the transversal r at points P and R respectively.

A

A

A

L= L3 [corresponding angles axiom] ()
Again parallel lines b and c are intersected by the transversal r at points Q and R respectively.

L L2= /3 [corresponding angles axiom] (i)
From Eqs. (i) and (ii), we get 21 = 2.

But these are corresponding angles.

“a||b [converse of corresponding angles axiom) Hence proved.
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L)

EXAmBIe ¥: 10 the given figure AR || CD and CD || IF Also, A 1 AR If /BEF = A5 then ind the values of 2,
\ \ A
Al gl e A
| A
e
A)
M
Ix F
4] v rD JF

Solution:  Given, (D [| EF and EP is a transversal.

AP+ (AP - 180
Since sum of interior angles on the same side of the transversal EP is 180" [+ ZFEP = 45° Given|
=y« dht =180
=0 =180"-45° = p = 135°

Also given AB || CD and BP is a transversal.

So, x=y [corresponding angles axiom)

Sox =135
Now, AB || CD and CD || EF

"~ AB|| EF [by theorem 5]

Then, ZEAB+ /FEA = 180° [Since sum of interior angles on the same side of the transversal g g gy

= 90°+z+45° = 180° [ EA 1 AB = EAB = 90°)
= z+135°=180°
=z =180°-135°

=z =45 Hence x=135°, y =135° and 2 = 45°,

Example 2:In the given figure if AB||CD then find the value of x.

A it
T

132°

Solution: Draw a line EF || AB || CD.
Since AB || EF and AE |s a transversal
" LBAE + ZALF = 1807
= 132° + ZAEF = 180~
= LAEF = 180" -132° = 48°

Now /FEC = ZAEC - Z/AEF = 148° - 48° = 100°
Since EF || CD and EC Is a transversal.

». ZFEC = £x = 100°

[by corresponding angles axiom]
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nt between the two lines as shown In figure prove that ZABP + ZCDP = DPPB.

qA B

e 3:Lines ABand CD are paralleland Pis any poi

1

A

sogutlon:

jven: TWO lines AB and CD are parallel and P is any point between them,
Givert:

o prove: LABP + £CDP = ZDPB.

struction: Through P draw QPM || AB || €D
Now AB || QPM and CD || QPM

— /ABP = £/BPM

And #CDP = Z/DPM

0On adding eq.. (i) and (ii), we get
- /ABP + £CDP = £DPB

con
anof:
[ alternate interior angles]

[alternate interior angles] (i)

ZABP + ZCDP = /BPM + /DPM

Hence proved,

gxample 4: In the given figure if || m then find the value of x.

P A/

Y

65°
X
- 40° -
m « / > >
, : G A
solution: Draw a line EF such that £F || L || m | «—rjt - >
65;/
Then ZFOD = £BDO = 40 [alternate interior angles) E . F=
0o
and £FOA = ZGAO = 65 Pl 40° "
D

Now, Zx = ZFOD + £ZFOA = 40° + 65° = 105° ’/B

Example 5:In the figure what value of x will make EF || CD, if AB || CD?
A
- e B
65°
F
E
25° —
X D
C

Solution:
Given: A || CD and BC is a transversal.

~ £ZABC= ~BCD [alternate interior angles]

= £LABC = £BCE + ZECD = 65° = 25° + £ECD = £ECD =40°
For EF || CD the sum of #FEC and £ECD should be equal to 180°
“.X+£ECD =180° = x +40° = 180° = x +180°-40"=140".

Hence, for x = 140°, EF will be parallel to 2.
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Enmplo 62 In the given ﬁgurc it AB ]] €D, then find the value of x

Solution: From point E, draw EF || AB || CD. Now EF || €D and CE Is the transversal.

5 ZDCE + <CEF = 180° lCD-intEl’iOf anglCS] B pl

= X+ ZCEF = 180" = /CEF = (180°- x) i ¢

Angle EF || AB and AE is the transversal. A k elY

.. ZBAE + ZAEF =180 [co-interior angles) “\
= 105°+ ZAEC + 2CEF =180 [+ ZAEF = ZAEC + £CEF) g

= 105°+25°+ (180° - x) = 180° = x = 130°. Hence, the value of x is 130",

Example 7:

A transversal intersects two parallel lines. Prove that the bisectors of any pair of corresponding angles s, formnd
ParalleL

Solution: Consider two lines AB and CD are parallel and intersected by transversal [ at P and Q respectively, p and fq p
corresponding angles <APG and ZCQP, respectively.

Toprove: EP||FQ

sect the

ﬁ‘*aﬁ
Proof : Given AB || CD.
- ZAPG = /CQP — %(LAPG) = %{4 CQP) = £EPG = £FQP 0‘*““‘7;-

But these are corresponding angles on line EP and FQ.

EP || FQ [converse of corresponding angles axiom) Hence proved.
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| chapter at Glance

A line is a straight path that is endless in both directions. It Is denoted by A or [3A.

it three or more than three point lles on the same line then they are called collinear points. Otherwise, they are
called non-collinear point.

two lines are said to be intersecting lines. If they intersect each other at one paint.

Angle is formed in a figure by two rays with the same initial point, then following types of angles are discussed
below

R Acute angles: An angle whose measure is less than 90° but more than 0°.

o Obtuse angles: An angles whose measure is more than 90° but less than 180° .
(1) Right angles: An angles whose measure |5 90,

(v)  Stralght angles: An angles whose measure Is 180"

) Reflex angles: An angles whose measure is more than 180° but less than 360°.

(v) Complete angles: An angles whose measure is 360°.
Pair of Angles

()  Complementary angles: Two angles are said to be complementary. If the sum of their measure is 90°.
(i)  Supplementary angles: Two angles are said to be supplementary. If the sum of their measure is 180°.

(i)  Bisector of a angles: A ray which divides the angles into two equal parts. Is called the bisector of an angles.
(v) Adjacent angles: Two angles are called adjacent angles, if

(a) They have a common vertex.
(b) Their non-common arms are on different sides of the common arm.

(v)  Linear pair of angles:- If the non- common arms of two adjacent angles form a line, then these angles are
called linear pair of angles.

(vi) Vertically opposite angles:- Two angles are said to be pair of vertically opposite angles, if their arms form
two pairs of opposite rays.

Axiom and theorems of pair of angles.

Axiom (i):- If a ray stand on a line, then the sum of the adjacent angles so formed is 180°, i.e., the sum of the linear
pair of angles is 180° (converse is also true)

Lines which are parallel to the same line, are parallel to each other.
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CHAPTER PRACTICE

#") MULTIPLE CHOICE QUESTIONS )

It an angle is such that six times its complement Is 12°
less than twice its supplement, then the value of angle Is

(3.) 38 (b) 48°
(C) 58* (d) 68°

Inthe given figure, lines AB and CD intersect at Q If ZAOC
* <BOE = 80" and . BOD = 30° then ~/BOE equals to

(a) 30°
(c) so°

(b) 40°

(d) 60°

If angles with measures x and y form a complementary
Pair then which of the following measure of angles will
forma supplementary pair?

@) (x+47°), (y + 439 (b) (x-23°), (y+23%)

(€ (x-43°), (y-a7) (d) No such pair is possible

An exterior angle of a triangle Is 105° and its two interior
opposite angles are equal. Each of these equal angles Is

7. How many pairs of adjacent angles ara form

10 ln
a) 37- b) 52-=
@ 3 : (b) 5
() 725 (d) 75°
In the figure, POQ is line. The value of x Is
ax
~+——A40NAX >
P 0 Q
(@) 20° (b) 25°
() 30° (d) 3s5°
In the given figure, if AB || DE, then the value of ZBCD is
D bE
120°
A
100°
C
(a) 30° (b) 40°
(c) 50° (@) 70°

€d whey,
lines Intersect at a point? b
(@ 3
(b) 4
© 6
(d) 8
8. IfAB|/CD,EF L CDand ZGED =135° 55 Per the figyr qlven
below. Find ZAGE.
_A G F 8
- T —_—'—h_+_>
'
C D
(@ no°
(b) 120°
€ 128°
(d) 135°
L_0 MARK QUESTIONS i
1. If two angles of a triangle are complementary, then what
type of triangles will be formed?
2, If the ratio between two complementary angles are 2:3,

then find the angles.

3. Find the measure of the angle which is complement of ‘
itself,

. : n "‘
4. If two supplementary angles are in the ratio 13: 5, the |
find the angles.

i Inen.
5. Two lines [ and m are perpendicular to the same | 3
i on
Are [ and m perpendicular to each other? Give reas |
your answer.

; exteriort
6. An exterior angle is drawn to a triangle. If this

3 ; formfd?,f
angle is acute, then what type of triangle will b
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MATHEMATICS 101

the value of x from the given figure, 12, Inthe given figure, If AR || ED then, find the value of x.
yind
4

D

1 the given figure AR CD. If ~ABO = 45° and

COD =100°, then find ~0DC. 13.  In the given figure, if ABCD is a rectangle in which
: ZAPB =100", Then find the value of x
A B -
“ 45° D c
]
X
P
(0]
100°
100°
A B
14.  If two line intersect at a point and if one pair of vertically
In the given figure, AB || CD, ZEAB = 50°. If £ ECD = 60° opposite angles are acute angles, then the other pair of
. ' ' vertically opposite angles are
then find ZAEB.
15.

An exterior angle of a triangle is 100° and the interior

opposite angle are in the ratio 2 : 3, measure of interior
opposite angle are:

\_g MARKS QUESTIONS

1. In the given figure, AB || DC and AD || BC.

0. Inthe given figure, find the value of x Prove that, ZDAB = £DCB.
A B
- / /
D D C
. Inthe given figure, if POQ is a line, then find the value of | 2. In the given figure, AB || CD. Determine the values of x, y
and 2.
X.
e .
C D

A
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WAS ! CD ' EF. PQ| RS, .RQD = 25" and . CQP = 60", then

find _QRS.
4 Inthe given figure, PS 1 { and RQ L I, find the measure of
V.
< 4
i ~teo F
N
{ A R
i s
| y. - 55 i
| !
= g
P Q
s. In the given figure, line segments PQ and RS intersect
€ach other at 2 point T, such that ZPRT = 40° ZRPT = 95°
and TSQ =75 Find Z8Qr.
P
T o
/R
Q
6. If the angles of a triangle are in the ratio 5: 3 : 7, then

show that the triangle is an acute angled triangles.

7. In the given figure, m ) n and Pl q.If £1=75° then
Prove that £2 = /1 +% of the right angle.

P

A

10.

1"

12.

In the given figure, find x and y

A

B

Inthe given figure, the bisectors of ZABC
and £BCA, intersect each other at pojn;
0. If ZBOC =100°, then find ZA.

Find the value of x.

In the given figure, AB || CD and £F is a transversal,

which
intersects them at G and H respectively. If Z£Gg=3

5° ang
QP L EF, then find £PQH.
E
35°
B A G B
<2 H N
— i
P
F

In the given figure, if ZPQR = £PRQ, then prove th
£ZPQS = ZPRT.

A



MATHEMATICS . 103

mre, if PQ || RS, then find the relationship
3.
1 betwccn a, b and c.

M
p«—— »Q
a
>0
C
R N >S5

In the given figure, PQ || RS.

14.
if £QPR=70° and ZROT = 20°, then find the value of x.
Q
P ?0, 7
L3
T X R 5
20°
0
5. Inthe given figure, find the value of x, if AB || CD | EF.
B
A 60
A F
140°
X
C D

(@"ﬁxﬁﬁs‘auss’-ridﬁs TR

1. In the given figure, BA || ED
£DEF + ZABC =180°

and BC || EF. Show that

A F
D

C

i >
2. APand BQ are the bisectors of the two alternate interior
angles formed by the intersection of a transversal t with

Parallel lines [ and m. Show that AP || BQ.

3.

If two interior angles on the same side of a transversal

intersecting two parallel lines are in the ratio 3 : 2, then

4,

5.

6.

7.

find the greater of the two angles.

B

Three lines AB, CD and EF meet at a point O, forming
angles as shown in the figure. Find the values of x, y, z
and u.

In the given figure, AB || CD, CD || EF, and EA L AB. If
£BEF =75°, then find the values of x, y and z.

1\
E
z

g°

A A

A C

A M

P B b/
In the given figure, if AB || CF and CD || EF, then find the

value of x.

40

65°

Y

Prove that two lines that are respectively perpendicular
to two intersecting lines intersect each other.

Prove that through a given point, we can draw only one
perpendicular to a given line.
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13.

14,

1 the ghven Bgure. DE - QR and AP and BP are bisectors

JEAE and . RBA, respectively. Then, find JAPS.

P B -

-
o~

< 8 .

1 the given figure, AC 1 CF and in MBC, (A B (C
=5:3:2 Find the value of L ECD.

\J

=

In the given figure, side BC of AABC is produced in both
¢ Cirections. Prove that the sum of the two exterior

angles. so formed is greater than 180°.

A
0\
./" .
/
/1 2
- — -
E 8 C »p

Inthe given figure, |, m 2nd n are parallel lines intersected

by 2 transverszl p at X, Y and Z, respectively. Then, find
21, £2 and Z3.

fc
4

MARKS QUESTIONS
| S

1 Two lines are respectively perpendicyl,, t s
lines. Show that they are paralle| 1 each “th\m Birg
L

2. In the given figure, prove that Apc - A
A Beg

N

C
3. Sides BC, CAand BA of a AABC are prodUcede
respectively as shown in the given figure, if éﬁco ey
£QAP = 35°, then find all the angles of the U'ia-\@: S 7
535; =
Q

D

BTy

100°
B C—*T

is the biseﬂ&'of@

4, In the given figure £Q > R, PA
and PM L QR. Prove that

LAPM = %(AQ— ZR).

5. If the arms of one angle are respectively paralla! ts 5
arms of another angle, then show that the two anglx =
either equal or supplementary.

6. Bisectors of interior B and exterior ZACD of 2 32
intersect at the point T.

Prove that /BTC - % ZBAC.

7. In the given figure, if TU | SR and TR | SV then find s 2¢
£b.

pASQ°

bQ

iangle %%
8. If the bisectors of the base angles of 2 mmé YL
an angle of 135°, then prove that the trian§ |

angled triangle.
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_ sC (he sides AB and AC of AABC are produced to

i M [' and D, respectively. If bisectors BO and CO of

rom:sand gCD, respectively meet at point O, then prove
+ i

‘ 1

= 90° -~ — LA
¢ the bisectors of a pair of vertically opposite angles
v

cinthe same straight line.
ar

traight lines intersect each other, prove that the
osite to the bisector of one of the angles this
bisects the vertically oppasite angle.

it WO $
ray OPP
formed

HOTS

<\

In the given figure, lines PQ and RS intersect each other
at point O, ray OA and ray OB bisect ZPOR and ZPOS,
mspectively. If ZPOA: ZPOB=2:7,then £S0Q + £BOQ is

equal to

(a) nmo°
(b) 70°
(© 150°
(d) 135°
The side BC of a AABC is produced such that D is on ray

BC. If the bisector of A meets BC at L as shown in the
figure, then ZABC + ZACD is equal to

A
12
B L C D
@) cALC
() 2.a1c
© 3z4Lc

@ None of these

MATHEMATICS 105
12. In figure, AB, CD and 21 and /2 are in the ratio 3 : 2
Determine all angles from 1 to 8.
- .
A B
- ‘-: a >
QUESTIONS j
3. In the given figure, if AB || CD,CD || EFand y:2=2:3,then
x is equal to
>
AN 8,
< \H o_
- 7 »
N
(@) s0° (b) 82°
(¢ 70° (@) 72°
4, ABCDE is a regular pentagon and bisector of ZBAE meets
CD at M. If bisector of ZBCD meets AM at P, then £ZCPM is
equal to
@ (b) 36°
(c) 1o8° (d) 48°
5. In the given figure, sides of a regular hexagon are
produced, then value of the
LN+ L2+L3+L4+ L5+ L6 s
@) 270° (b) 180°
(c) 360° (d) 7120°
6. Student are asked to establish a relation between
vertically opposite angles. They draw various figures,
measure the angle and observe that vertically opposite
angles are equal.
In this case. Student according to Van Hiele though are
at
(2) Visualization level  (b) Analytic level

() Informal deduction level(d) Deduction level
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Read the following and answer any four questions from 1 (v
Caste- 1

HAmM was going on a road trip with his father. Thoy were
travelling on a straight road. After riding for some distance,
they ma;‘h a (‘ms_tm.-\d where one straight road cuts the other
3t 30" Now using the given information, answer the following

uestions,
A

s

Find the measure of angle A0D.

@ 130° (d) 150°
(© 120° (d) So°
1. Find the measure of angle BOD.

@ 30° (b) 150°
(@ 120° (d) s0°
Find the measure of angle BOC.

(a) 3o (b) 150°
© 120° (d) so°
Which of the following is incorrect?
@

(®)

Sum of a linear pair of angles is 180°

Linear pair of angles are supplementary to each
other

©
(@
V. Which of the following is correct?
(@)
(t)
©

Both angles in a linear pair are acute

Angles in a linear pair can be equal

Vertically opposite angles are always supplementary
Vertically opposite angles are always complementary

Vertically opposite angles are made using straight
lines

)
Read the following and answer any four questions from 2 (-v)

Case-2:
fur__s

Vertically opposite angles have common arms

An electric post was tilted due A

to heavy winds by an angle of /

80°. Now despite the tilt, the z ”

electric wire lines remained / 0
parallel to each other and the F

ground. Now, using the given information, answer the following
questions.

. Find the measure of angle ¢

An old TV antenna had three paralle
pole, but due to heavy rainfall, the rec
If the first and the third receivers ar
the following questions,

eivers becameg,

G
B 7
< recej
H / Bl

0 1

I Find the measure of angle BHJ.

I. Find the measure of angle DHF.
(a) 80° (b) 100°
(c) 180° (d) 50°

(a) 60° (b) 120°

(c) 80 (d) 100°
Il.  Find the measure of angle HiC.

(@) 60° (b) 120°

© 90 (d) 80°
Il Find the measure of angle EJK.

(@) 60° (b) 120°

(¢ 90° (d) 80°
IV.  Find the measure of angle AH..

(a) 60° (b) 120°

(© 90° (d) 80°
V.  Find the measure of angle BHG-

(@) 60° (b) 120

(© 90° (d) 80

HD,

(a) 80" (h) 100-

(c) 180" (d) 50+
.  Find the measure of angle Age

(a) 80° (b) 10¢-

(c) 180° (d) s
Iv.  Find the measure of angle CHp.

(a) 80° () 100-

(c) 180" (d) sg-
V. Find the measure of angle AGH.

(a) 80° (b) 100

(© 180° (d) so
Read the following and answer any four Quest;
Case-3: o

» 4? CASE BASED QUESTIONS )

1

e still Paralle( then
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il ollowing and answer any four questions from 4 (-V) | Readthe following and answer any four questions from 5 (-v)
pea=™

Case-5:
-4 .
ol Jles EG and FHare erecctled pe’pe:d"“l_arly on the ground | Two parallel beams (EG and FH) are supported using two poles
e tied bY ropes AB and CD as ; own in the figure, Now (AC and BD). If the beams are also parallel to the ground (ON),
_a[ {he WO ropes are parallel to each other, then answer the | then answer the following questions.
1 . ions. B
following £ \ /
E s\ TG
FXx\ - Y
Ao F 60
70° 2 A
[ YO R B 0o N
------- I Find mzHyD.
“T---1D
) @@ 120° (b) 60°
B (©) 180° d) 70°
| Findm£BDC, if m£ABD =120°. II.  Find m«BTG.
@ s0° (b) 60° (@ 120° (b) 60°
(© 70° (d) so° (9 180° (d) 70°
I, Find m£FBA, if mZABD = 120-. . Find m2yxc.
() 50° (b) 60° (@) 120° (b) 60°
() 70° (d) 80° (c) 180° (d) 70°
. Find m£CDH, if m£ABD =120e. V. Find m£SXF.
(@) 120° (b) 60° @ 120° (b) 60°
(c) s0° (d) so° (c) 180° (d) 70°
Iv.  Find m£EAB, if m£ABD =120°. V.  Find mZASE.
@ 120° (b) 60° (@) 120° (b) 60°
© so° (d) 80 (©) 180° (d) 70°
V. Find m£GCD, if m£ABD = 120°.
(a) 120° (b) 60°
() s0° (d) 8o

QaQ
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In the given figure, lines AB and CD intersect at 0.

it LROC « ~BOE=70%and <B0OD =40°, then find /BOE
and reflex . COE.

In the given figure if x + U=Ww + 2, then prove that AOB is
ling,
C+ «
| B
| x
v/o)
»)"A D

Y
In the given figure, POQ is 2 line,

to line PQ, OS is another ra
OR. Prova that

Ray OR is perpendicular
y lying between rays OP and

P Qs

It is given that, ZXYZ = 64° and XY is produced to point
P. Draw a figure from the given information, If ray YQ
bisects £ZYP then find £XYQ and reflex £QYP,

In the given figure, find the values of x and Y and then
show that AB ! CD.

9|
A 50° B
b x
C { 2

]
"
QUESTIONS ) ;
6. Inthegiven figure,if AB || CD, cp || g andy., .
find the value of x. ' ‘3:7,%n
7. In the given figure, if AB IlCD, FE L cp and 4GED=126' |
then find ZAGE, ZGEF and /FGE. 3
sl el i 8
<5 u D
- s '
8. In the given figure, if AB || Cp, ZAPQ = 50° and ppy
=127°, then find the value of x and y
A P .
- 500 BT o
y
127°
X L
c Q R D
9.

In the given figure, PQ and RS are two mirrors phcef‘
parallel to each other. 3

‘IJ‘BJ >
‘P- Q
D
A
e >
"R c S

. the I'eﬂedl-vjj
An Incident ray AB strikes the mirror Pa atsst'he miror 2
ed ray moves along the path BC and strike y

e that =7
RS at € and again reflect back along CD. Prov ,
CD.,
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5 COMPETENCY QUESTIONS j

(FOR FOUNDATION, NTSE, OLYMPIAD QUESTIONS)

MULTIPLE CHOICE QUESTIONS ‘j 8.  InFig.valuey, If x = 5% is -

Ns: This section contains multiple choice questions. (2) 60°
nmcngstio-n has 4 choices (a), (b), (c) and (d) out of which only ) 50°
U
,hif correct. © 65
one awo lines intersected by a transversal, then each pair of (d) a5°
L Icforresponding angles so formed are -

(3 Equal (b) Complementary mMATCHING BASED MCQ

© supplementary Qi Honelkithess DIRECTIONS (Qs.10): Match Column-I with Column-1I and select

an angle is 14° more than its complementary angle then | the correct answer using the codes given below the columns..
]
* A 9.  For the Fig. shown, Match Column-l and Column-iI

(a) 38° (b) 52° correctly

A x
(©) 50° (d) None of these
) ] _ ;
5 If the supplement of an angle is three times its A < ] 4:z o5
" complement, then angle is - /
° & 5/6 N
() 40° (b) 35 C < 77 Y
° d) 45°
() 50 (d) .

4 IntheFig.,angle a is

40° Column-1 Column-I1
(A) | corresponding angles (5)) 1and 5
d &y--------- (8) | alternate interior angles | (q) 4and 6
' (C) | alternate exterior angles | () 1and7
o " (D) | interior angles on same | (s) 4ands
(@) 2% (b) 70 side of the transversal
(© 105° (d) 45°
. @ ®-@:®)-6:0-6:0-0)
@ 70 - (6) (A)-(p); (B) - (s); (© - (r); (D) - (@)
i o R © ®-6:®-0:©-@:O- 6
4 & @ @-@:®) -6 Q- 0: -6
6. Valueofx=
&) e ey ()11 13) PASSAGE BASED MCQ )
(b) 70° 104° il DIRECTIONS (Qs. 10 to 12):Read the passage(s) given below and
(c) 105° X answer the questions that follow.
(d) 45° Passage - 1
T n Fig.,if AB || DE JBiE d 3 In Fig., lines XY and MN intersect at O. If £ZPOY = 90° and
1 ' =35° CDE = 53°, ch=9-
4DCE =7 S5F Gt a:b=2:3,then
A<Tew B
C
53¢
D E .
@) 102° b) 92° 10. Measure of angle ‘a’ is
(C) 8o° (d) 790 (a) 54° (b) 36°

(c) 126° (d) none of these
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11. Measure of angle ‘b’ is

Q) 126° (b) 36°

© saq° (d) none of these
12, Measure of anale ‘¢’ is

@ 3 ®) 126°

© 54¢°

(d) none of these

massmnon REASON BASEDMCQ )

DIRECTIONS
Statements,
‘Reason’. you
select the an

Codes:

indivi and
@) Both Assertion and Reason are mdmdua‘nlly‘ true
Reason is the correct explanation of Assertion:

(b)  Both Assertion and Reason are ‘individually_true but
Reason is not the correct explanation of Assertion.

©  Assertion IS true but Reason is false
(d)  Assertion Is false but Reason is true.

(Qs. 13 to 15): Following questions consist of twg
one labelled as the ‘Assertion' and the other a
4are to examine these two statements carefully and
SWer to these items using the code given below.

e et e e _‘_ﬁ\

13.

14.

\“‘H i
Assertion: Sum of the

Pair of angler P
supplementary. (likg g,

"

ﬂSureHs

Reason: TWo angles, the sym Whoge
are called supplementary angles, Me

rtion: If an angle formed by twg ;
Jé.a‘t';f,'.‘zthen its vertically Opposite anglelnterseq

s 6o Ung
Ntersect th o n.,
Sare €qua|, hEr’ \

Reason: If twq lines i
vertically opposite angle ey

h
Assertion: The angles ‘g’ and ‘p g, . h
a;gles and a = 40°, then p = 150°, M a “"Ear il

Reason: Sum of linear pair of angles s ,
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