CHAPTER )
Lines and Angles

Introduction

In previous class we have studied that minimum two points are required to draw a line. A line having
one end point is called a ray. Now if two rays originate from a point, an angle is formed. If two lines
intersect each other, different angles are formed. Here we will study different properties related to lines
and angles.

Basic Terms and Definitions

Line Segment
A part of a line with two end points is called line segment and is denoted as ABe

A B

Ray

A part of a line with one end point is called ray and is denoted as ABe It can be extended further from
point B.

S
7

Line
It can be extended from both sides (left and right) and is denoted as ABe

S
< 7

A B

Collinear Points

Three or more points are said to be collinear if a single straight line passes through them. Here A, B, C
are collinear.

& S
< 7

A B C

Non-Collinear Points

Three or more points not lying on a single straight line are called non-collinear points. A, B, C are not
collinear.

P
<

A B

aewv
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Angle
When two rays originates from the same end point they form an angle.
Rays (arms of angle)
Angle
End point (Vertex)

The rays are called arms of an angle and end point is called vertex.

Types of Angles
Measure | 0<x<90°| x=90° |90°<x<180° 180° 180° < x <360° 360°
Name Acute Right Obtuse Straight Reflex angle | Complete angle
angle angle angle angle
P P 2 270° 360°
AN PO 0 ORG) >
Ilustration 2 50 o % o s (S 0

(i) Intersecting lines (ii) Non- intersecting lines (Parallel Lines)

In figure (i) AB and CD are intersecting lines.
In figure (ii) AB and CD are non-intersecting lines (parallel lines).

In parallel lines the lengths of the common perpendiculars at different points are equal. This equal length
is called the distance between two parallel lines.

Pairs of Angles

® Complementary Angles
If the sum of measure of two angles is 90°, they are known as complementary angles.
For example : ZPOQ + ZABC =70° + 20° = 90° P

- ZPOQ and ZABC are complementary angles and ZPOQ is called complement

of ZABC and vice-versa. 70 20°

o @ i ¢
® Supplementary Angles

If the sum of measure of two angles is 180°, they are called supplementary angles.

For example : ZXOY and ZPQR are supplementary as

£ZXOY + ZPQR=70°+110°=180° and £XOY is called supplement of ZPQR

) . 110°
and vice-versa. 70
o] Y Q R

X p

® Adjacent Angles
Two angles are said to be adjacent angles or adjacent to each other if

(i) They have common arm.
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(ii) They have common vertex. A

(iii) Non-common arms lying on the different sides of the common arm. 2 : C

In the figure, ZABC and ZCBD are adjacent angles. B D
They have common vertex B, common arm BC and non-common arms AB and BD lying on the different

sides of BC.

® Linear Pair

C
Two adjacent angles whose sum is 180° are said to form linear pair or in other
words, supplementary adjacent angles are called linear pair.
Here, ZBOC + ZCOA = 180°, so they form linear pair. 4 o B

Linear Pair Axiom
Axiom-1

If a ray stands on a line, then the sum of two adjacent angles so formed is 180°.
Ray OP stands on line AB, then ZAOP and ZPOB are adjacent angles.

= <AOP + /POB = 180° A

Axiom-2
If the sum of two adjacent angles is 180°, then the non-common arms of

/

O B

the angles form a straight line. Suppose ZAOB and ZBOC are two adjacent /
B

angles, with common arm OB, non common arms OA and OC.

If ZAOB + £ZBOC = 180°, then AOC would be a straight line. A 0 c”

Vertically Opposite Angles

If two lines AB and CD intersects each other at point O, then four angles are formed.

ZAOD is vertically opposite to ZBOC. Similarly ZAOC is vertically opposite to ZDOB. These are called
pairs of vertically opposite angles.

Theorem 1
Statement : If two lines intersect each other, then the vertically opposite angles are equal.

Given : AB and CD are two lines intersecting each other at point O. LAOC is vertically opposite to
£DOB and ZAOD is vertically opposite to ZCOB.

To Prove : ZAOC = ZDOB
ZAOD = £COB
Proof : LZAOC + LAOD = 180° ..(1) [Linear pair]
ZAOD + £ZDOB = 180° .(2) [Linear pair]
From (1) and (2), we get
ZLAOC + LAOD = LAOD + £DOB

= JAOC=/ZDOB
Similarly, ZAOD = /ZCOB
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0 ACB is a line such that ZDCA = 5x and
Z/DCB = 4x. Find the value of x and hence find
Z/DCA and ZDCB.

5x A4y

v

Soln.: Since ACB is a line,
s ZACD and ZDCB form a linear pair
= LACD + £ZDCB =180° = 5x + 4x = 180°
9x =180° = x=20°
ZACD =5x =5 x20° =100°
Z/DCB =4x =4 x 20° = 80°
g If the supplement of an angle is two-third of
itself. Determine the angle and its supplement.

Soln.:  Let the angle be x

2 2
Its supplement = 3 of x= Bk

3x+2x _ 180°

= x+§x=180°:

5x 180°x3

= =180 « = 108°

The angle is 108°
and its supplement = % x108° =2 x 36° =72°

a Lines AB, CD and EF intersect at O. Find the
measures of ZAOC, ZCOF and £ZBOF

Transversal

\

~ -

~WIILLUSTRATION

/ =N\

Soln.: AB and EF intersect at point O.
ZAOE = ZFOB [Vertically opposite angles]
ZFOB = 40°
Similarly, ZAOC = ZDOB
[Vertically opposite angles]
= ZLAOC=35°
Also, LAOE + ZAOC + ZLCOF =180°
[Straight angle]
ZCOF =180°-75°= 105°

a Lines [; and [; intersects at point O forming

anglesa, b, ¢, d.

If a=45° find b, ¢, d, a+b, b+ cand verify that
a+d=b+c.

Soln.:qa =45° = ¢=45°
[Vertically opposite angles]

a+d=180° [Linear pair]
= d=180°-a=180°-45°=135°

d=b [Vertically opposite angles]
= b=135°

Now, a +d = 45° + 135° = 180°
b +c=135°+45° = 180°

= a+d=b+c

A line which intersects two or more lines at distinct points is called a transversal.

(q is a transversal of | and m)

I

q m

(g is not a transversal of | and m)
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Angles Formed by a Transversal

Suppose [ and m are two parallel lines intersected by a transversal n.
Interior Angles

L1, £4, £5, £6

Exterior Angles

/3,22, 27, /8 e !

1
Corresponding Angles : Z1 and 48, £2 and £6, £3 and £5, Z4 and £7 546 m
[Note that pairs of angles lie either above or below the lines.] 78

Alternate Interior Angles : /4 and £6, /1 and £5

Alternate Exterior Angles : £3 and £8, £2 and £7

Co-Interior Angles : (Also called consecutive interior angles or allied angles) /4 and /5, Z1 and £6.
Co-Exterior Angles : /2 and /8, £3 and /7.

Results when a Transveral Intersects Two Parallel lines

Corresponding Angles Axiom

(i) If a transversal intersects two parallel lines, then each pair of corresponding angles are
equal.

(i) If a transversal intersects two lines such that a pair of corresponding angles are equal, then
the two lines are parallel to each other.

Alternate Interior Angles Theorem

(i) If a transversal intersects two parallel lines, then each pair of alternate interior angles are
equal.

(ii) If a transversal intersects two lines such that a pair of alternate interior angles are equal, then
the two lines are parallel.

Co-interior Angles Theorem

(i) If a transversal intersects two parallel lines, then each pair of interior angles on the same side
of the transversal is supplementary. In other words, co-interior angles are supplementary.

(ii) If a transversal intersects two lines such that a pair of co-interior angles are supplementary,
then the two lines are parallel.

Co-exterior Angles Theorem

(i) If a transversal intersects two parallel lines then each pair of co-exterior angles are
supplementary.

(ii) If a transversal intersects two lines such that a pair of co-exterior angles are supplementary,
then two lines are parallel.

Parallel Lines Theorem

Lines which are parallel to the same line are parallel to each other.

< > 1

< > m
< > n

This meansif [||nand m || n = 1| m.

Mathematics | Class 9 LINES AND ANGLES | 103



a In the given figure if [ || m and t is a transversal,

determine x.
/Z‘(2x+ 16

> m
\ZU100°

t

N

N

L m

= 2x+16°+100°=180° [Co-exterior angles]
= 2x=180°-116° = 2x=64° = x=32°

) 2B CD and EF || DQ. Determine £PDQ,
ZAED and £DEF.

Soln.:

P

Q
L F
~C D
78°

A E B

Soln.: AB || CD and transveral DE intersects them
at E and D respectively.

ZAED = ZCDP [Corresponding angles]
= LAED =34° .. (1)
Now ray EF stands on AB at E
ZAEF + ZBEF = 180°
= /AEP+ /PEF + /BEF = 180°
[£LAEF = ZAEP + ZPEF]
= 34°+ LPEF +78° = 180° [From (i)]
= /PEF=180°-112°
= /PEF=68° ...(id)
Now EF || DQ and transversal DE intersects them
at E and D respectively.
ZFED = ZPDQ

[Linear pair]

[Corresponding angles]

Properties of Triangles

® Angle Sum Property of a Triangle

Theorem 2

\

- @ - ILLUSTRATION

/ =\
= /PDQ = 68° [From (ii)]
So, /PDQ = /DEF = 68° and ZAED = 34°

& 16111 m 1 n and PQ || RS, find LQRS.

Soln.: Extend QP to point A and SR to point B.

l||m= «£1=25° [Alternate interior angles]

and £2 =70° [Corresponding angles]
Also, £3 =22 [AP || SB, corresponding angles]
= Z£3=70°

Now, 3 + Z4 =180° [Linear pair]
= 70°+ £4=180°= £4=110°
ZQRS = /1 + £4=25°+110° = 135°

£} in figure, if AB || CD, ZBEG = 65° and

ZEFC = 80°, then find x and y.
A E B

pa S
< 7

65°

807 y s
C F G D
Soln.: ZBEF = ZEFC [Alternate interior angles]
= 65°+x=280°
= x=80°-65° = x=15°
Now, ZFGE = ZBEG [Alternate interior angles]
= y=65°

pa
<

Statement : The sum of the three angles of a triangle is 180°.

ie, L1+ /£2+ /3=180°
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Proof : Draw a line XY through point A parallel to BC.

£3=/4
£5=/2
Also £5+ /1 + £4 =180°
Replacing /5 and £4 by £2 and £3 respectively, we get

[Straight angle]

L2+ /1 + /3 =180°
L1+ 22+ £3=180°
Sum of all angles of a triangle is 180°.

Exterior Angle Property of a Triangle

Theorem 3

[Alternate interior angles] & 4 Yy

[Alternate interior angles]

Statement : If a side of a triangle is produced, then the exterior angle so formed is equal to the sum of the
two interior opposite angles.

Given : In AABC, side BC is extended to point D. ZACD is an exterior angle.

A

To Prove : LZACD = ZCAB + LABC

Proof : Z/ABC + ZCAB + ZBCA =180°

Also, ZBCA + ZACD =180°

From (1) and (2), we get

= LABC+ £LCAB+ £BCA = 4ZBCA + LACD
= LACD=ZABC+ ZCAB

a If one angle of a triangle is 72° and the difference

of the other two angles is 12°, find the other two
angles.

Soln.: One angle of the triangle =72°
Let other two angles be x and 12° + x
[~ The difference between the two angles is 12°]
So, x+12°+x+72°=180°
[Angle sum property of triangle]

= 2x+84°=180°
= 2x=180°-84°=96°
= x= % =48°

The other angles are 48° and 48° + 12° = 60°

v

[Angle sum property of triangle]

[Linear pair]

\
~
rd

ZILLUSTRATION

/ =\

@ In the given figure show that [ || m

l /m
A e WD > 1
C
Soln.: ZCBD + ZBDC + ZBCD =180°
[Angle sum property of triangle]

= ZCBD +31° +42° =180°
= ZCBD=180°-73°
= ZCBD=107°
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\

/1+ZCBD=180° [Linear pair] - :'lLLUSTRATION
£1=180° - 107° = 73° Ak
Since, /1=73°and ZA =73°
So, L1 =LA
= Il m [As corresponding angles are equal] From exterior angle property of triangle,
m The sides BC, CA and AB of AABC, are produced ZFBC=/1+ 43 {1y
in order, forming exterior angles ZACD, Z/BAE and /BAE=/2+ /3 ...(ii)
ZCBF. Prove that LACD =/1+ /2 ...(iii)
Z/ACD + ZBAE + ZCBF = 360°. Adding (i), (ii) and (iii), we get
Soln.: ZFBC + £BAE + ZACD

=L1+ 43+ 22+ 3+ 21+ 12

=2(L1+ £2+ £3)=2x180°

[By angle sum property of triangle]
= LFBC+ ZBAE + ZACD = 360°

A\ 4
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ESSENTIA'— LU for COMPETITIVE EXAMS

Angle

An angle is formed when two rays originate from the same point.

Some Angle Relations

Adjacent Angles

Two angles are called adjacent angles, if

(i) they have same vertex

(ii) they have common arm

(iii) uncommon arms are on different sides of the common arm
Linear Pair of Anlges

Two adjacent angles are said to form a linear pair of angles, if
(i) their non-common arms are two opposite rays

(ii) the sum of the adjacent angles so formed is 180°

(iii) they are supplementary.

Vertically Opposite Angles

If two lines AB and CD intersects each other at point O, then ZAOD is vertically opposite to ZBOC.
Similarly ZAOC is vertically opposite to ZDOB.

Transversal

A line which intersects two or more given lines at distinct points, is called a transversal of the given
lines.

The measures of vertical opposite angles are equal.

The measures of angles forming a linear pair has total 180°.

Angle Relationships Formed by Parallel Lines being cut by a Transversal .

(i) The measures of alternate exterior angles are equal.

(ii) The measures of alternate interior angles are equal.

(iii) The measures of the same-side interior angles are supplementary (sum to 180°)
(iv) The measures of corresponding angles are equal

Lines which are parallel to a given line are parallel to each other.

Sum of three angles of a triangle is 180°.

If a side of a triangle is produced, the exterior angle so formed is equal to the sum of the two interior
opposite angles.
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SOLVED EXAMPLES

1. Prove that the sum of all angles formed on
the same side of a line at a given point on
the line is 180°.

Soln.: Given : AOB is a straight line and rays OC,
OD and OE stands on it, forming ZAOC, ZCOD,
ZDOE and ZEOB.

To Prove :

ZAOC + £COD + «DOE + ZEOB = 180°.
Proof : Ray OC stands on line AB.

~LAOC + ZCOB = 180° [Linear pair]
= ZLAOC+(£LCOD + £DOE + ZEOB)=180°
= LAOC+ £ZCOD + «DOE + ZEOB = 180°.
Hence, the sum of all the angles formed on
the same side of line AB at a point O on it is
180°.

2.  Prove that the bisectors of the angles of a
linear pair are at right angle.

Soln.: Given : ZAOC and ZBOC form a linear pair
of angles. OD and OE are the bisectors of ZAOC
and ZBOC respectively.

To Prove : ZDOE = 90°.

Proof : ZAOC + ZBOC =180° [Linear pair]
= % LAOC + % ZBOC = 90°

= /DOC + ZCOE = 90°

[*- OD and OE are the bisectors of ZAOC and
ZBOC]

= «£DOE =90°.

Hence, the bisectors of the angles of a linear
pair are at right angle.

Soln.: ZAOC + ZBOE = 80°

Prove that the bisectors of a pair of vertically
opposite angles are in the same straight
line.

Soln.: Given : Two lines AB and CD intersecting

each other at a point O. Also, OE and OF are the
bisectors of ZAOC and ZBOD respectively.

C B
E o F
A D

To Prove : EOF is a straight line.

Proof : Since, the sum of all angles around a
point is 360°,

. ZAOC + £ZBOC + ZBOD + LAOD = 360°

= 2/EOC +2/BOC + 2ZBOF = 360°

[+ £ZBOC=ZAOD (Vertically opposite angles). OE
is bisector of ZAOC, OF is bisector ZBOD]
= ZEOC + ZBOC + ZBOF = 180°

= ZEOF =180°

Hence, EOF is a straight line.

In the figure, lines AB and CD intersect at O.
If ZAOC + ZBOE = 80° and ZBOD = 30°, find
ZBOE and reflex ZAOD.

w
D

...(1) [Given]
ZBOD = 30° ...(ii) [Given]
Lines AB and CD intersect at O.
. LAOC = ZBOD
[Vertically opposite angles]
= ZLAOC =30° [From (ii)]
Now, putting the value of ZAOC in (i),
we have
30° + ZBOE = 80°

= £ BOE =80° - 30° = 50°.
Also, ZBOD + £LAOD = 180°

ZAOD = 180° - 30° = 150°
and reflex ZAOD = 360° — 150° = 210°.

[Linear pair]
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5. Inthe figure, lines XY and MN intersect at O.

If ZPOY =90° and a = b, find c.

N

Soln.: Givena =b
Leta=xthenb=x
Z/XOM + ZPOM + £ZPOY = 180°
[Linear pair]
= x+x+90°=180°
= 2x+90°=180° = 2x=90°
90°

= x= =45°

ZXOM = b = 45°
ZPOM = a = 45°
ZXON =c = £ZMOY
[Vertically opposite angles]
= ZPOM + ZPOY = 45° + 90°
Hence, ¢ = 135°.

and
Now,

6. In the figure, if AB || CD, CD || EF and
y:z=2:3, find x.

e

A B

< f f >
X

C \KH D
pa ] ] N
~ T T 7

y
E z F
f f

S

v

N
Soln.: Let y =2a and z = 3a
ZDHI + ZFIH = 180° [CD || EF, Co-interior
angles]
y +z=180°
2a + 3a = 180°
5a = 180°
_180°

([

a =36°

y=2a=2x36°=72°and
z=3a =3 x 36° =108°
Also, AB || CD and GI is a transversal
- £BGI = ZDHI [Corresponding angles]
= x=y = x=72°

7. If AB || DE, then find the value of x.
B A
120°
110°
D E

Soln.: Construct a line [ through C parallel to AB.

= [||AB||DE and x = £1 + £2

Since, AB || I

= Z1=120° [Alternate interior angles]
Also, [|| DE

= Z£2=110° [Alternate interior angles]

Now, x = L1 + /2
= x=120°+ 110° = 230°

8. The side BC of a AABC is produced such that
D is on ray BC. The bisector of ZA meets BC
in L as in figure. Prove that
ZABC + ZACD = 2/ALC.

A

112

v

B L C D

Soln.: In AABC, we have
LACD = ZB + LA
[Exterior angle property of a triangle]
= JZLACD=/B+2/1 ...(i)
[~- AL is the bisector of LA ... LA =2/1]
In AABL, we have
LALC = /B + ZBAL
[Exterior anlge property of a triangle]
= JLALC=/B+ /1
= 2LALC=2/B+2/1
Subtracting (i) from (ii), we get
2/ALC - LACD = ZB
= LACD + 4B =2/ALC
= LACD + LABC =2/ALC.

...(ii)

9. AE bisects ZCAD and 4B = ZC, prove that

AE || BC.
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Soln.: In AABC, we have

10.

Soln.: ZPOR + ZPOS = 180°

ZCAD = /ZB + £C
[Exterior angle property of a triangle]

= ZLCAD=2/C [Given ZB = ZC]

= 2LCAE=2/C [ ZCAD is bisected
by AE]

= LCAE=Z«C

= ZCAE = ZACB

= AE || BC

[As alternate interior angles are equal]

In figure, lines PQ and RS intersect each other
at point O, ray OA and ray OB bisect ZPOR
and ZPOS respectively. If Z/POA: ZPOB=2:7,
then find ZSOQ and ZBOQ.

[Linear pair]
We are given that, ray OA and ray OB bisect
ZPOR and ZPOS respectively.

Therefore,

ZPOA = % ZPOR and ZPOB = % ZPOS.
= ZPOA + ZPOB = % (£POR + £ POS)

= 1 x 180° = 90°
2
Now, if ZPOA : ZPOB =2 : 7, then, we have

Z/POA = % x 90° = 20° and

ZPOB = g x 90° =70°.

ZPOR =2 x ZPOA =2 x 20° = 40°

£SOQ = ZPOR

. ZS0Q = 40°
ZBOQ = ZBOS + £SOQ = Z/POB + £SOQ

[Vertically opposite angles]

I:ABOS = /POB = %LPOS]

= 70° + 40° = 110°
-~ ZBOQ = 110°.

11. Ray OE bisects ZAOB and OF is the ray

opposite OE. Show that /3 = /4

Soln.: Ray OE and OF are opposite. So, FOF is a

12.

Soln.: (i) z = x = 45°

straight line.
. £3 + /1 =180° (Linear pair)
and Z4 + /2 = 180° (Linear pair)
From (i) and (ii), we have
L3+ L1 =14+ /2

= L3+”L1=/4+ 11

(- OE bisect LZAOB = Z1 = £2)
= L3=/4

(i)
..(ii)

In the figure, line I and m intersect at O,
forming angles as shown in the figure.

I
Y

BSE
v
m

(i) If x =45°, what is z?

(ii) If v =125° what is y?
(Vertically opposite angles)
(ii) y = v = 125° (Vertically opposite angles)

13. In the given figure, AB || CD and EF || GH.

Find the values of x, y, z and t.

< H\/
A P07, 4

\a
100° z

Y
RY, ¢t
C »- > D
50°
E G

Soln.: EF || GH and RQ is a transversal

= y=>50° (Corresponding angles)
- EF and RQ interesect at R.
= x=50° (Vertically opposite angles)

Now, EF || GH and PQ is a transversal
= 100° + z = 180°
= z=180° - 100°
= z=280°

(Co-exterior angles)
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+AB || CD and QS is a transversal
t=1z
t =80°

=
=

(Alternate interior angles)

3
14. In the figure, AB || DC. If ngy and y=§z

find the values of x, y and z.
B

X

A D
Soln.: AB || DC and BC is a transversal

= (x+y)+z=180°
= %Y-ﬁ- ﬁ%y:180°
(" x—é and —Ez =z=
. _3y y_8 -
15~ 180°x 3
= — =1 ° = —
3 80 += G
= y=236°
4
Now, x=—=
ow, X 3y

3

(co-interior angles)

8y)

= =—X36° = x=48°

and, z=

y

0 W[ Wk

= y=§><36° = z=96°

15. In the figure, prove that TP || QU.

T u
85° 2 R
P Qf 37 R
482
S
Soln.: In AQRS
Z£2 =48° + 37° (Exterior angle property

of a triangle)
= £2=285°
= ZUQR = 85°
So, ZTPR = ZUQR
= TP | UQ
(As corresponding angles are equal)
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NCERT SECTION

1. Inthe given figure, lines AB and CD intersect
at O.If ZAOC + ZBOE =70° and ZBOD = 40°,
find ZBOE and reflex ZCOE.

Soln.: Since AB is a straight line,
s ZAOC+ ZCOE + ZEOB = 180°
or (LAOC + £ZBOE) + ZCOE = 180°
or 70°+ ZCOE =180°
[+ ZLAOC + ZBOE = 70° (Given)]
or ZCOE =180° - 70° =110°
s Reflex ZCOE = 360° — 110° = 250°
Also, AB and CD intersect at O.
ZCOA = ZBOD
[Vertically opposite angles]
But ZBOD = 40° [Given]
ZCOA = 40°
Also, ZAOC + £ZBOE = 70°
40° + ZBOE = 70°
or ZBOE =70°-40°=30°
Thus, ZBOE = 30° and reflex ZCOE = 250°.

2. Inthe given figure, lines XY and MN intersect
at O.If Z/POY=90°and a:b=2:3, find c.

Soln.: Since XOY is a straight line.
Zb + Za + ZPOY = 180°
But ZPOY =90° [Given]
Zb + Za =180° — 90° = 90°
Alsoa:b=2:3

a:[ 90° ]x2=90 X2 = 36°
2+3 5

b=90
5

x3=>54°

Since XY and MN intersect at O,
sc=[a+ ZPOY] [Vertically
opposite angles]
or ¢=236°+90°=126°

Thus, the required measure of ¢ = 126°.

3. Inthe given figure, /PQR = /PRQ, then prove

that ~PQS = /PRT.
P

v

350 R T

Soln.: ST is a straight line,
s ZPQR + ZPQS = 180° (1)
[Linear pair]
.(2)

[Linear Pair]

Similarly, ZPRT + ZPRQ = 180°

From (1) and (2), we have

ZPQS + ZPQR = ZPRT + ZPRQ
But ZPQR = ZPRQ
= ZPQS = ZPRT

[Given]

4. In the given figure, if x + y = w + z, then
prove that AOB is a line.

Soln.: Sum of all the angles at a point = 360°
sx+y+z+w=360°
or, (x+y)+(z+w)=2360°
But (x +y) =(z + w)
S(x+y)+ (x+y) =360°
or, 2(x+y)=2360°
or, (x+y)= 360 =180°

~.AOB is a straight line.

[Given]
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5. In the given figure, POQ is a line. Ray OR is
perpendicular to line PQ. OS is another ray
lying between rays OP and OR. Prove that

ZROS = %(AQOS — ZPOS).

R

P 0 0
Soln.: POQ is a straight line.
. ZPOS + ZROS + ZROQ = 180°
But OR L PQ .. LZROQ =90°
= ZPOS + ZROS +90° = 180°
= ZPOS + ZROS = 90°
= ZROS =90° - ZLPOS .. (1)
Now, we have ZROS + ZROQ = ZQOS
= ZROS +90° = ZQOS
= ZROS = Z£Q0S -90° .. (2)
Adding (1) and (2), we have
= 2 ZROS = (£QOS - £LPOS)

»
»

&
<

[Given]

. /ROS = %(AQOS — ZPOS).

6. Itisgiventhat /XYZ=64°and XY is produced
to point P. Draw a figure from the given
information. If ray YQ bisects ZZYP, find
ZXYQ and reflex ZQYP.

Soln.: XYP is a straight line.

Pt ,7

A

2%

nZLXYZ + £ZYQ + ZLQYP = 180°
= 64°+ ZZYQ + ZQYP = 180°
[ £XYZ = 64° (given)]
= 64° +2/QYP = 180°
[YQ bisects £ZYP so, ZQYP = £ZYQ)]
= 2ZQYP =180° - 64° =116°

116°

= ZQYP= =58°

- Reflex ZQYP = 360° — 58° = 302°

Since LXYQ = 4LXYZ + LZYQ
= ZXYQ =64°+ ZQYP

[+ £XYZ = 64°(Given) and £LZYQ = ZQYP]
= ZXYQ = 64° +58°=122° [LQYP = 58°]
Thus,
ZXYQ = 122° and reflex ZQYP = 302°.

1. In the given figure, find the values of x and
y and then show that AB || CD.
P

. S0°NE B

A X

A
v

A .

C ED D
Q

Soln.: In the figure, we have CD and PQ intersect
at F.
sy =130°

A
v

(1)
[Vertically opposite angles]
Again, PQ is a straight line and EA stands on
it.
S ZLAEP + LZAEQ = 180°
or 50°+x=180°
= x=180° - 50° = 130° - (2)
From (1) and (2), x =y
As they are pair of alternate interior angles.
~AB | CD

2. In the given figure, if AB || CD, CD || EF and
y:z=3:7, find x.

[Linear pair]

A A
Ly +0 T
R/g
(2
{
Ll 1o 4w
v

A
rd
v

v

Soln.: AB||CD and EF | CD
~.AB || EF and PQ is a transversal.
LX=z

[Given]

. (1)
[Alternate interior angles]
Again, AB || CD
= x+y=180°
= z+y=180°

[Co-interior Angles]
[By (1)]
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But y:z=3:7

22| 2B Ny 180 106 . (2)
(3+7) 0

From (1) and (2), we have
x =126°.

3. In the given figure, if AB || CD, EF L CD and
ZGED =126°, find Z/AGE, ZGEF and ZFGE.

JAG F B
« | —>
C E D
Soln.: AB || CD and GE is a transversal.
.. ZAGE = ZGED

[Alternate interior angles]
But ZGED = 126° [Given]
- ZAGE = 126°
Also, Z/GEF + LFED = Z/GED
or ZGEF +90° = 126°
[~ EF L CD (given)]
ZGEF = 126° - 90° = 36°
Now, AB || CD and GE is a transversal.
~ ZFGE + ZGED = 180°
[Co-interior angles]
or ZFGE + 126° = 180°
or ZFGE =180° - 126° = 54°
Thus, LAGE = 126°, LGEF = 36° and
ZFGE =54°.

4. In the given figure, if PQ || ST, ZPQR = 110°
and ZRST = 130°, find ZQRS.

[Hint: Draw aline parallel to ST through point R.]
S T

P 0
oo 130
R

Soln.: Draw a line parallel to ST through R.

P o 3 a
110° 130°
T e
Since PQ || ST [Given]
and EF || ST [Construction]

PQ || EF and QR is a transversal
= /PQR = ZQRF
[Alternate Interior Angles]

But ZPQR =110°

. ZORF = ZQRS + ZSRF = 110°
Again ST || EF and RS is a transversal
. ZRST + ZSRF = 180°

[Given]
(1)

[Co-interior angles]
or 130° + £ZSRF =180°
= ZSRF =180° - 130° = 50°
Now, from (1), we have
ZQRS +50° = 110°
= ZQRS =110° - 50° = 60°
Thus, ZQRS = 60°.

5. In the given figure, if AB || CD, ZAPQ = 50°
and ZPRD = 127°, find x and y.

PR P B
500 S
Y
x 127°
DG RD
Soln.: We have AB || CD and PQ is a transversal.
S LAPQ = ZPQR

[Alternate interior angles]

or 50°=x [ LAPQ = 50° (Given)]
Again, AB || CD and PR is a transversal.
.. ZAPR = ZPRD

[Alternate interior angles]
= LAPR =127°

[+~ ZPRD = 127° (given)]
= LAPQ + ZQPR =127°
= 50°+y=127°

[+ ZLAPQ =50° (given)]
= y=127°-50°=77°
Thus, x =50°and y = 77°.

6. Inthe given figure, PQ and RS are two mirrors

placed parallel to each other. An incident ray
AB strikes the mirror PQ at B, the reflected
ray moves along the path BC and strikes the
mirror RS at C and again reflects back along
CD. Prove that AB || CD.

PR 8 2,
D
A
“t % A
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Soln.: Draw ray BL L PQ and CM L RS
P B

Y

Ny
—»

A

A

~PQI|RS=BL| CM

[+- BL L PQ and CM L RS]

Now, BL Il CM and BC is a transversal.

-~ ZLBC = ZMCB (1)
[Alternate interior angles]

Since, angle of incidence = Angle of reflection

ZABL = ZLBC and £ZMCB = ZMCD

= LABL=/ZMCD .(2)

~.Adding (1) and (2), we have

ZLBC + ZABL = ZMCB + ZMCD

= LABC = 4ZBCD

i.e., a pair of alternate interior angles are

equal,

~AB| CD.

In the adjoining figure, sides QP and RQ
of APQR are produced to points S and T
respectively. If ZSPR=135°and ZPQT=110°,
find ZPRQ.

PA)135°

1100

T ) R

Soln.: We have, ZTQP + ZPQR = 180°

[Linear pair]

= 110° + LPQR = 180°
= ZPQR =180° - 110° = 70°
Since, the side QP of APQR is produced to S.
= /PQR + ZPRQ =135°

[Exterior angle property of a A]
= 70°+ £ZPRQ = 135° [£PQR = 70°]
= ZPRQ =135°-70° = Z£PRQ = 65°

In the adjoining figure, ZX = 62°, ZXYZ = 54°.
If YO and ZO are the bisectors of ZXYZ and
ZXZY respectively of AXYZ, find ZOZY and
ZYOZ.

Soln.: In AXYZ, we have

ZXYZ + ZYZX + £ZXY =180°
[Angle sum property of a triangle]
But ZXYZ =54° and £ZXY = 62°
~.54° + ZYZX + 62° = 180°
= ZYZX =180° - 54° — 62° = 64°
YO and ZO are the bisectors of ZXYZ and
£XZY respectively,

. LOYZ= %zxyz = %(54°) =27°

and Z0OZY = %ZYZX = %(640) =32°
Now, in AOYZ, we have
£ZYOZ + LOYZ + LOZY = 180°
[Angle sum property of a triangle]
= ZYOZ +27°+ 32°=180°
= ZYOZ =180° - 27° - 32°=121°
Thus, Z0OZY =32° and £YOZ = 121°

In the given figure, if AB || DE, ZBAC = 35°

and ZCDE = 53°, find ZDCE.
A B
35° >

C

DE

Soln.: AB || DE and AE is a transversal.

So, ZBAC = ZAED
[Alternate interior angles]

and ZBAC = 35° [Given]
- ZAED = 35°
Now, in ACDE, we have
ZCDE + ZDEC + ZDCE = 180°

[Angle sum property of a triangle]
~.53° + 35° + «DCE =180°
[- £ZDEC=ZAED=35° and ZCDE =53° (Given)]
= ZDCE =180° - 53° — 35° = 92°
Thus, ZDCE = 92°
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4. In the adjoining figure, if lines PQ and RS
intersect at point T, such that ZPRT = 40°,

ZRPT =95° and £TSQ = 75°, find ZSQT.
P

95°

40° T

Soln.: In APRT, we have
£P + ZR + ZPTR = 180°
[Angle sum property of a triangle]
= 95° +40° + Z/PTR =180°
[+ £P=95° ZR = 40° (given)]
= ZPTR =180° — 95° — 40° = 45°
But PQ and RS intersect at T,
~/PTR = £QTS
[Vertically opposite angles]
S ZQTS = 45° [+ LPTR = 45°]
Now, in ATQS, we have
ZTSQ + £STQ + £SQT = 180°
[Angle sum property of a triangle]
~75° +45° + £SQT =180°
[= ZTSQ =75° and ZSTQ = 45°]
= ZSQT = 180° — 75° — 45° = 60°
Thus, £SQT = 60°

5. In the adjoining figure, if PQ 1 PS, PQ || SR,
ZSQR = 28° and ZQRT = 65°, then find the

values of x and y.
P X7 Q

05y

Y

65°
s R T
Soln.: In AQRS, the side SR is produced to T.
s ZQRT = ZRQS + ZRSQ
[Exterior angle property of a triangle]
But ZRQS = 28° and ZQRT = 65°
So, 28°+ ZRSQ = 65°

»
>

= ZRSQ = 65°-28°=37°
Since, PQ || SR and QS is a transversal.
- ZPQS = ZRSQ = 37°
[Alternate interior angles]

= x=237°
Again, PQ L PS = ZP =90°
Now, in APQS, we have
ZP + ZPQS + £ZPSQ = 180°

[Angle sum property of a triangle]
= 90° + 37° +y = 180°
= y=180°-90° - 37° =53°
Thus, x =37° and y = 53°

6. In the adjoining figure, the side QR of APQR
is produced to a point S. If the bisectors of
ZPQR and ZPRS meet at point T, then prove

1
that ZQTR = ZQPR.

P

»
»

0 R s
Soln.: In APQR, side QR is produced to S, so by

exterior angle property,
ZPRS = £ZP + ZPQR

= lAPRS=14P+14PQR ..(1)
2 2 2
= /TRS= %LP +/TQR -(2)

[*- QT and RT are bisectors of ZPQR and ZPRS
respectively.]
Now, in AQRT, we have
LTRS = LTQR + LT ..(3)
[Exterior angle property of a triangle]
From (2) and (3), we have

ZTQR + %LP = Z/TQR+ £T

= %AP=4T = %LQPRzéQTR

or ZQTR= %LQPR
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Multiple Choice Questions

Level-1

An angle is 18° less than its complementary
angle. The measure of this angle is

(a) 36° (b) 48° (c) 83°  (d) 81°

Supplement of an angle is one fourth of itself.
The measure of the angle is
(a) 18° (b) 36° (c) 144° (d) 72°

Line AB and CD intersect to O. If ZAOC = (3x—10°)

and ZBOD = (20° - 2x), then the value of x, is

(a) 6° (b) 12° (c) 36° (d) 30°
If I || m, then value of x is
P
1202
1
X
m
(a) 60° (b) 120°
(c) 40°

(d) Cannot be determined

The value of x from the adjoining figure, if

Il mis
< /‘ >1
/‘flzof’—x)
< 5x S
p
@ 15°  (b) 10° () 19°  (d) 36°

In AABC, LA : ZB : ZC =2 :3:5, then angle
at B is
(a) 54°
(c) 136°

In adjoining figure if ZA = (3x + 2°), 4B =
(x —3°), LACD = 127°, then LA =

(b) 126°
(d) 64°

10.

11.

12.

13.

(a) 24° ) 32°  (c) 96°  (d) 98°

The value of x if AOB is a straight line, is

N

(a) 36° (b) 60° (c) 30° (d) 35°
If AB || CD, what is the value of x?
(a) 18° 15° (c) 20° ) 25°

If two parallel lines are intersected by a
transversal, then each pair of corresponding
angles so formed is
(a) Equal

(c) Supplementry

(b) Complementary
(d) None of these

An angle is 14° more than its complementary
angle, then angle is
(a) 30°
(c) 50°

(b) 52°
(d) None of these

If the supplement of an angle is three times its
complement, then angle is

(a) 40° (b) 35°

(c) 50° (d) 45°

Which one of the following statement is not

false ?

(a) If two angles forming a linear pair, then
each of these angle is of measure 90°.

(b) Angles forming a linear pair can both be
acute angles.

(c) Both of the angles forming a linear pair can
be obtuse ang]les.

(d) Bisectors of the adjacent angles forming a
linear pair form a right angle.
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14. Calculate the value of x.

3x
8x X
(a) 270° (b) 70° (c) 15° (d) 45°
15. Calculate the value of x.
50
104°
(a) 141° (b) 70° (c) 105° (d) 45°

16. In figure, if [ || m, then x =

\ m

(a) 145° (b) 125°

(c) 115° (d) 140°
17. In Q.16, value of y =

(a) 45° (b) 65°

(c) 55° (d) 82°

18. In figure, if [ ||m,l||nand x : y=3:2, thenz =

\l n
(b) 126°
(d) 154°

(a) 120°
(c) 108°

19. In figure, if [ || m, then x =

(a) 120°
(c) 90°

(b) 110°
(d) 98°

20. In figure, if I || m, m || n, then x =

)ﬂ

< !

/1 s

. A50° ,

N 7z
Y

21.

22,

23.

24.

25.

26.

(a) 130°
(c) 120°

(b) 140°
(d) 154°

Find the value of x.

X
130° 125°

(a) 70°  (b) 75° () 60°  (d) 65°
Find #DCE.

A

50°

75°
D« ¢//C B
E

(a) 45°  (b) 60°  (c) 50°  (d) 55°

If two interior angles on the same side of a
transversal intersecting two parallel lines are
in the ratio 5 : 4, then the greater of the two

angles is
(a) 54° (b) 100° (c) 120° (d) 136°
If AOB is a straight line, then x is
A
2x +40° L

d x -

A 0 B
(a) 60° (b) 30° (c) 90° (d) 40°

In the adjoining figure, if [ || m and n be the
transversal, then the relation between /1 and
/2 is

(b) £1+ 22 =180°
(d) £1+ 22 =90°

(a) £1=.,2
(c) £1-/2=90°

Level-2

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

(@) (x+47°), (y +43°) (b) (x -23°), (y +23°)
() (x—43°), (y - 47°)

(d) No such pair is possible
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27.

28.

29.

30.

If one angle of a triangle is equal to the sum of
the other two angles, then triangle is a/an

(a) acute angled triangle

(b) obtuse angled triangle

(c) right angled triangle

(d) none of these

In figure, if AB||CD, CD || EFand y :z=4:5,
Lx =

y \G B
R
y

c
H\\ ’
4
E F

1\

(c) 82°  (d) 122°

(a) 100° (b) 76°

In figure, lines AB and CD intersect at O. If
ZAOC + ZBOE = 100° and £BOD = 60°, find
ZBOE and reflex ZCOE respectively.

v
‘A O\B'
D

(a) 40°, 280°
(c) 30°, 260°

(b) 40°, 260°
(d) 30°, 250°

In figure, lines XY and MN intersect at O. If
ZPOY =70°and x : y =3 : 2, find z.

M P
X
< Y >
X %
zZ
N

(b) 95°

(a) 70° (c) 136° (d) 120°

Fill in the Blanks

If a transversal intersects two parallel lines, then
the sum of the interior angles on the same side
of the transversal is ........ .

Lines which are parallel to the same line are
........ to each other.

In figure, AB || CD and transversal EF cuts them
at G and H respectively. If ZAGE = 110°, then
ZGHD = ........ .

In figure, a transversal PQ intersects two parallel
lines AB and CD at L and M respectively. If
Z1=95° then £2 = ......... .

A

C
& 1 N
< P T, M A Q/
B D
In figure, if AOB is a straight line, then
ZBOC = ......... .

PNCasar /€
@re5y e X

< 7

A O B

In figure, BOA is a straight line and ZBOC is
greater than ZCOA by 60°, then ZBOC = ............

%V—L
B o 4

In figure, if ZBOC = 7x + 20° and ZCOA = 3x,
the magnitude of x which makes AOB a straight
line is .............

B
(Tx+20°) C
3x L
o A

In figure, AOB is a straight line, if
Z/COA = Z/DOB, then x = ......... .

In figure, x = ............. .

D
(2x +4) w1
B C A
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10.

In figure, Zx = ......... , LY = i L, LZ= .

True or False

1.

10.

Angles forming a linear pair are
supplementary.

If two adjacent angles are equal, then each angle
measure 90°.

Angles forming a linear pair can be both acute
angles.

If angles forming a linear pair are equal, then
each of these angles is of measure 90°.

If two lines intersect each other and one pair
of vertically opposite angles is formed by acute
angles, then the other pair of vertically opposite
angles will be formed by obtuse angles.

If two lines are intersected by a transversal,
then corresponding angles are equal.

If two parallel lines are intersected by a transversal,
then alternate angles are equal.

If two lines are intersected by a transversal,
then angles on the same side of transversal are
supplementary.

Two angles are complementary if their sum is
90°.

The supplementary angles have their sum equal
to 360°.

Match the Following

In this section each question has two matching lists.
Choices for the correct combination of elements from
List-I and List-II are given as options (a), (b), (c)
and (d) out of which one is correct.

1.

Use the given figure to match List-I with List-II.

N N

=
=)

k@”ﬁy’)

v

P
<

List-I List-11
(P) Anglesmandy (1) Alternate interior
are pair of angles

(Q) Anglesaanddare (2) Alternate exterior
pair of angles

(R) Anglesdand uare (3) Vertically
opposite angles

(S) Anglesuand gare (4) Corresponding

angles
Code :
P Q R S
@ 3 1 2 4
(b) 2 1 4 3
(c) 4 2 1 3
(dy1 4 3 2
2. Use the given figure to match List-I with List-II.
X
A< Tg >B
,AB || CD
c< 55[?6 >D
Y
List-I List-II
(P) Corresponding (1) £21=27
angles
(Q) Alternate interior (2) Z£4+ /5=180°
angles
(R) Alternate exterior (3) Z1=.5
angles

(S) Co-interior angles (4) £4=46
Code :

P O R S
@4 1 2 3
)3 2 4 1
)4 2 1 3
@3 4 1 2

Assertion & Reason Type

Directions : In each of the following questions,

a statement of Assertion is given followed by a

corresponding statement of Reason just below it.

Of the statements, mark the correct answer as

(a) Ifboth assertion and reason are true and reason
is the correct explanation of assertion.

(b) Ifboth assertion and reason are true but reason
is not the correct explanation of assertion.

(c) If assertion is true but reason is false.

(d) If assertion is false but reason is true.
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1. Assertion : Two adjacent angles always form
a linear pair.
: In a linear pair of angles two non-

common arms are opposite rays.

Reason

2. Assertion : The bisectors of the angles of a

linear pair are at right angles.

: If the sum of two adjacent angles is
180°, then the non-common arms of

the angles are in a straight line.

Reason

3. Assertion : If a line is perpendicular to one of

the two given parallel lines then it

is also perpendicular to the other

line.

: If two lines are intersected by a
transversal then the bisectors of any
pair of alternate interior angles are

parallel.

Reason

4. Assertion : In figure, if XY is parallel to PQ,
then the angles x and y are 70° and

45° respectively.

E
_X ARN60° Y
e 35° i
D
< BXY >
P Q
F

Reason : Sum of angles of a triangle is

180°.

In the given figure, if AB || CD and
ZF =30°, then ZFCD is 120°.
F

5. Assertion :

E B

c D
: If two parallel lines are intersected
by a transversal, then co-interior
angles are equal.

Reason

Comprehension Type

PASSAGE-I:If a transversal intersects two parallel
lines, then

(i) each pair of corresponding angles are equal

(ii) each pair of alternate interior angles are
equal

(iii) each pair of co-interior angles are
supplementary.

1. In the given figure, AB || PQ. The values of
x and y respectively are

C
< ] 750 ] N,
~ T 200 T 7
A E B
’ -
P 1 ’ y 1 N

(a) 50°, 70°
(c) 75° 45°

(b) 70°, 50°
(d) 20°, 75°

2. In the figure, AB || CD. Then the value of
ptq-r=

A > B
q F
C = A D
(a) 80° (b) 180°
(c) 100° (d) 360°

3. Inthe given figure, PQ || RS and ZQXN =105°,
ZRYN =45°, find ZXNY.

P X
T0s°
N
R 45 > s
(a) 45° (b) 30°
(©) 60° (d) 120°

PASSAGE-II: The sum of all the angles formed on
the same side of a line at a given point on the line
is 180°.

1. Find largest angle, if AOB is a straight line.

2y
y Sy
S A o) B~
(a) 60° (b) 30°
(c) 80° (d) 90°
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2. If three straight lines AB, PQ and RS intersect at
O. Find the value of x from the given figure.

P S
4x, (o)
\./71 o > E re
% Q
(@) 20° (b) 17° () 27°  (d) 54°

3. In the given figure AB and CD are two lines
intersecting at O. If ZAOC and £ZBOC are in

ratio 2 : 3, find all angles.
B
G

A

(a) 72°,108°, 108°, 72°

(b) 45°, 100°, 100°, 45°

(c) 30°, 120°, 30°, 120°

(d) 50°, 120°, 50°, 120°
PASSAGE-III: If a transversal intersects two lines
in such a way that a pair of alternate interior angles
are equal, or each pair of co-interior angles are

supplementary then the two lines are parallel.

1. From the given figure for what value of £2 if
I m.

120°

(a) 120° (b) 180° (c) 60°  (d) 100°

2. Inthe given figure, ABC is an isosceles triangle
with AB = AC and AP||BC, ZBAC = 50°. Find
ZDAP

(@) 50°  (b) 60° (c) 65°  (d) 70°

3. In the given figure AB ||DE. If ZB = 45° and
ZDEC =75°. Find ZACD.

(@) 60°  (b) 90°  (c) 150° (d) 120°

Subjective Problems

Very Short Answer Type

1. In the figure AB || CD || EF, find the angles
marked as x and y.

3. In the figure AD || BE and AC || DE, find
a and b.

60°

b 559
C E

4. Inthe figure, find the value of x, if AE is bisector
of angle A in the triangle ABC.
A

B

50° 30°
B D 7 C

5. In figure, if QT 1 PR, ZTQR = 40° and
Z/SPR = 30°, find x.

P
D
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6. In figure, AB || EF, LABC = 70° and
ZEFD = 40°, then find x.

7. Infigure, ZPOR and ZQOR form a linear pair.
If a — b = 80° find the value of a and b.

4

8. In the figure, AB|| DE. Find the value of

ZBCD.
D E

120°
100°

C
9. From the adjoining figure, find x, y and z.
E

70° c

D 7 )

X

A H B

Y

10 . In the given figure, AB || CD, PF || QE. Find
value of x and y.

S F
1002 A&¢
< >
A p B
E
70°
< >
C /Q D

Short Answer Type

1. In the given figure, AD divides ZBAC in the
ratio 1 : 3 and AD = DB. Determine the value
of x.

108°

In figure, AB || CD and CD || EF. Also
EA 1 AB. If ZBEF = 55°, find the values of x, y

and z.

N N N
C
Al = E
55°
D
Y
By +F
v y y

In the figure, AB || CD and PQ || RS, find the
value of angles 1, 2, 3, 4, 5, 6 and 7.

The sides BA and DC of the parallelogram ABCD

are produced as shown in figure. Prove that

D Y c
y m u
X U X
A " B
In the figure given, AB || DF and AD || FG find
x and y.

A F
X yPNI25°
B C\ /E G H

D

a+b=x+y.

PQRST is a regular pentagon and bisector of
ZTPQ meets SR at L. If bisector of ZSRQ meets
PL at M, find ZRML.
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10.

In figure, if AB || DE, DE || FG, CD || EF,
/2 =55° and /4 = 60°, then find Z1 and /3.

In the adjoining figure OE bisects ZAOC, OF
bisects ZCOB and OE 1 OF. Show that A, O,
B are collinear.

A o B

In figure, AB || DE. Prove that

ZABC + ZBCD = 180° + LCDE.

D
E

C

A B

In the given figure, AB || CD. Find the value
of x.

Long Answer Type

In the given figure, PS is the angle bisector of

the ZQPR. PT 1L QR. Prove that LTPS = 7.5°.
P

In the given figure, 2b —a = 65° and ZBOC =90°,
find the measure of ZAOB, ZAOD and
ZCOD.

4,

In a AABC, ZABC =90° and BD 1 AC. Prove
that ZABD = ZACB.

In figure, the sides AB
and AC of AABC are
produced to points D and
E respectively. If bisectors
BP and CP of ZCBD and
ZBCE respectively meet

at point P, then find
ZBPC.

In the figure, I || m || n and AD || BC. Find the
value of angles 1, 2, 3, 4, 5 and 6.

A

r

28°YA
<& > Bl > m
62° 6
5
pa N n
‘/c

Integer Answer Type

In this section, each question, when worked out will

result in one integer from 0 to 9 (both inclusive).

1.

In the given figure, AB || CD. Find the value of

X
250"

If an angle x is supplement of itself. Then value
of X607 i
60
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3. Angles of a triangle are in ratio 1: 2 : 3, then
the greatest angle is what times to the smallest = ¢°
angle.
6. Angle b when divided by 21° is

4. If two interior angles on the same side of a

transversal intersecting two parallel lines are in 7. What is the sum of digits of angle ¢?

the ratio of 1 : 4. Then what will be the result 8. What is the sum of digits of angle d?

if difference of the angles is divided by smaller

angle. 9. Value of et+> is
Directions (5 - 10) : In the given figure, [ || m and p || g.
285° f-5°
I 10. Calculate
30° 25
a
p
m b ;
A F
q
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CHAPTER

Lines and Angles

Multiple Choice Questions

1.

(a) : Let the angle be x.

its complement = x + 18°
= x+x+18°=90° = 2x=90°-18°
= 2x=72° = x=236°

(c) : Let the angle be x

1
i =—of x=—x
its supplement 1 1

= x+1x=180° = 5—x=180°
4 4

x=180 ><4:1440

(a) : Since vertically opposite angles are always
equal
(3x — 10°) = (20° - 2x)
= 3x + 2x =20°+10°
= 5x=30° = x=6°
(a) : Z1 +120° = 180° [Linear pair]

= Z1=180° - 120°

120° A4
l
= Z1=60°
X
Since [ || m "
Zx = /1 =60° [Corresponding Angles]

(a): Since I || m
= 120° — x + 5x = 180° [Co-interior angles]
= 120° + 4x = 180°
= 4x=60° = x=15°
(@): LA: 4B :£ZC=2:3:5
= LA=2x, LB=3x, ZC=>5x
LA+ ZB + ZC =2x + 3x + 5x = 10x
= 10x=180° [Angle sum property of a triangle]

10.
11.

12.

= x=18°
= 4B =3x18°=>54°
(d): In AABC
LACD = LA + 4B

[By exterior angle property of a triangle]
= 127°=3x+2°+x-3° = 127°=4x - 1°
= 128° =4x
= x=232°

LA =(3x +2°=3x32°+2°

=96° + 2° =98°

(b):

Ll =x [Vertically opposite angles]

Since AOB is a straight line

= x+x+x=180° = 3x=180°
x = 60°

(c) : Since AB || CD

= x + 2x + x + 5x = 180° [Co-interior angles]

= 9x = 180°
x =20°

()

(b): Let the angle be x.

Complement of x = (90° - x)

Since the difference is 14°, we have
x —(90° — x) = 14°

= 2x=104° = x=52°

(d): Let the angle be x.

Complement of x = 90° — x

Supplement of x = 180° — x

Given that, 180° — x = 3 (90° - x)

= 180° — x = 270° — 3x

= 2x =270° - 180°

= 2x =90° = x = 45°.

M36 | LINES AND ANGLES

Class 9 | Mathematics



13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

(d)
(c) : 8x + 3x + x =180°
12x = 180° = x = 15°.
(a): 104° + 90° + 25° + x = 360°

[Linear Pair]

[Complete Angle]
= x = 141°.
(b): Since [ || m, then
y =55° [Corresponding Angles]

Now, x +y = 180°
= x + 55°=180°
= x=125°

()
(c):Wehave, [ ||m,1||n = m]| n.
Now, x :y=3:2

[Linear Pair]

= x=2 i
—2]/ .. (1)

Also x +y =180° [Co-interior Angles]

= §y+ +=180° = +=72°

Also, x =z ..(ii) [Alternate Interior Angles]
From (i) and (ii), we have

z=§y:>z=§><72°=108°
2 2

(b): Since [ || m,
70° + x = 180°
= x =110°
(@):Since l||mand m || n, then [ || n
= x +50°=180°
= x =130°.
(b): x + (180° — 130°) + (180° — 125°) = 180°

[Angle sum property of a triangle]
= x +50°+55°=180° = x=75°
(d): LACB =180° — (50° + 75°) = 55°

[Angle sum property of a triangle]

£DCE = LACB = 55°
[Vertically opposite angles]
(b): Let the angle be 5x and 4x.
Since, these two angles are co-interior angles.
So, we have
5x + 4x = 180°

= 9x =180°
= x=20°
Hence, greater angle = 5x = 5 x 20° = 100°
(d): Since, AOB is a straight line

[Co-interior Angles]

[Co-interior Angles]

25.

26.

27.

28.

(2x + 40°) + (x — 20°) + x = 180°
= 4x + 20° =180°
= 4x = 160°
= x =40°

(b): Since I || m and # is a transversal line.

n

Lx=/1 (Alternate interior angles)
and Zx + £2 = 180° (Linear pair)
= Z1+ /2 =180°
(a) : x and y forms a complementary pair
= x+y=90°
Now, x +47° +y +43° =x + y + 47° + 43°
=x+y +90°=90°+ 90° = 180°
(x +47°) and (y + 43°) form a supplementary
pair.
(c) : Let A, B, C be the three angles of a triangle.
LA =/B+ ZC [Given]
Also, LA+ ZB + ZC =180°
[Angle sum property of a triangle]
= LA+ ZA=180°
= 2ZA=180° = ZLA=90°
Triangle is a right angled triangle.
(a) : Given that AB || CD and CD || EF
. AB| CD || EF
x +y =180° ...(i) [Co-interior Angles]
y +z=180° ...(ii)
[£DHI =y, (Vertically Opposite Angles)]
Giventhaty:z=4:5
= y= éz
5
Substituting in (ii), we get
4~ 9~

—++=180°= —=180°
5 5

_180%5 100

Substituting value of z in (ii), we get
y +100° =180° = y =80°

From (i), we have
x + 80° = 180°

= x =100°.
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29.

30.

(a): AB and CD intersect at O.
= ZAOC = ZBOD
(vertically opposite angles)
= LAOC =60°
Now, ZAOC + ZBOE = 100°(given)
= ZBOE =100° - 60°
= ZBOE = 40°
AOB is a straight line.
= ZAOC + ZCOE + ZEOB = 180°
= 60° + ZCOE + 40° = 180°
= ZCOE =180° - 100°
= ZCOE = 80°
Reflex ZCOE = 360° — 80° = 280°
(:x:y=3:2
Letx=3aand y = 2a
Now, XQOY is a straight line.
x +y+ ZPOY = 180°
= 3a + 2a +70°=180°
= 5a=110°
= a=22°
Hence, x = 3a =3 x 22° = 66°
and y=2a =2 x 22°=44°
Now, XY and MN intersect at O.
z=x+ ZPOY (vertically opposite angles)
= z=66°+70°
= z=136°

Fill in the Blanks

180°
Parallel

70°: CD || AB and ZAGE = 110°
= ZBGH = ZAGE = 110°

[Vertically Opposite Angles]
And, ZBGH + ZGHD = 180° [Co-interior

Angles]
= ZGHD =180° - 110° = 70°
95°: AB || CD
= Z1=ZBLM [Vertically Opposite Angles]
= ZBLM = 95°
: £2 =95° [Corresponding Angles]

43 : AOB is straight line

= (x)°+ (x +3)° + (2x + 5)° = 180°
= 4x=180-38

= 4x=172 = x =43

10.

120° : ZBOC = ZCOA + 60°
BOA is a straight line
ZBOC + ZCOA = 180°
= 2ZCOA =180° - 60°
= ZCOA = 60°
So, ZBOC = 120°
16° : For BOA to be a straight line
ZBOC + ZCOA = 180°
= 7x +20° + 3x = 180°
= 10x =160° .. x=16°

8—30: AOB is a straight line.

= ZAOC + ZCOD + /DOB = 180°
= (x +40)° + (x + 20)° + (x + 40)° = 180°
= 3x+100=180 =  3x =80

80

y=—

59°: 2x +4 +x-1=180°

= 3x +3=180°

= 3x=177°

55°, 125°, 125° :

Zx = 55° [Vertically Opposite Angles]

Also, Zx + Zy = 180°

= Ly =180° - 55° = 125°

Now, Zz = Zy = 125° [Vertically Opposite
Angles]

[Linear Pair]

= x =59°

[Linear Pair]

ZLx =55°, Ly =125°, Lz = 125°.

True or False

2.

True

False : The measure of each adjacent angle that
are equal may not be equal to 90°.

False : Angles forming a linear pair cannot
be both acute angles because then their sum
cannot be 180°.
True : x + x = 180°
= 2x =180°

= x =90°

[Linear pair]

If each angle forming X x S

N

a linear pair are equal
then each angle is of
measure 90°.

M38 | LINES AND ANGLES

Class 9 | Mathematics



7.
8.
9.

True : L1 + £2 =180° [Linear pair]

2
3 1 Acute Angle
4

If £1 <90° (acute)
= £2>90° (obtuse)
= /1 and Z£3 are acute and £2 and Z4 are
obtuse.

False : If two parallel lines are intersected by
a transversal, then corresponding angles are

equal.
True
False : Two lines must be parallel.

True

10. False : Sum of supplementary angles is 180°.

Match the Following

1.

b):P—>2,Q0—->1,R—>4S—3

N N
<—_[m d
a X ON
1 G
e—{% g
v v

(P) Angles m and y — Alternate exterior pair
of angles

(Q) Angles a and d — Alternate interior pair
of angles

(R) Angles d and u — Corresponding angles
(S) Angles u and ¢ — Vertically opposite
angles.

d:P—>3Q—>4;R—>1;S—>2

g
A< 1/2 >B

4/3,

C—2 >D
P
(P) Corresponding angles — £1 = /5
(Q) Alternate interior angles — £4 = £6

(R) Altenate exterior angles — £1 = £7
(S) Co-interior angles — £4 + £5 = 180°

Assertion & Reason Type

1.

(d): Two adjacent angles do not always form
a linear pair.

In a linear pair of angles two non-common
arms are opposite rays.

Assertion: False; Reason: True

(b): LZAOC + ZBOC = 180°
180°

[Linear Pair]

%(AAOC + ZBOC) =

%LAOC + %ZBOC =90°

= £ZDOC + ZEOC = 90°.

. The bisectors of the angles of a linear pair
are at right angles.

Assertion: True; Reason: True but is not the
correct explanation of assertion.

(¢):l||mand n L1
,R90° S
N
J, >

n

A

A

= £1=90°
> nlm

[Corresponding angles]

Reason is false. It can be stated in case of
parallel lines.
Assertion: True; Reason : False.

(d): XY || PQ and EF is a transversal
= ZEBQ = ZEAY
= 20°+y =60°
= y=60°-20°
= y =40°
Now, in AABD,

x +20=ZEAD (External angle property)
= x +20°=60°+35
= x=95°-20°
= x=75°

(Corresponding angles)

Assertion: False; Reason: True
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(c) : In AAFE, by pythagoras theorem.
ZF + LA + ZAEF = 180°
= 30° +90° + LAEF = 180°
= LAEF =180° - 120°
= LAEF = 60°
AB and FC intersect at E
ZAEF = ZBEC (vertically opposite angles)
= ZBEC =60°
Now, AB || CD and EC is a transversal
= ZBEC + ZECD = 180° (Co-interior angles)
= ZECD = 180° - 60°
= ZECD =120°
Assertion: True; Reason: False.

Comprehension Type

PASSAGE-I

1.

(b): ZCEB = LEFQ [Corresponding angles]
= 25°+y="75°
= y=50°

Also, ZFEB + ZEFQ = 180° [Co-interior angles]
(LFEG + £ZGEB) + (25° + y°) = 180°
ZFEG + 20° + 25° + 50° = 180°

= ZLFEG = 85°

In AEFG, ZFEG + ZEFG + x = 180°

= 85°+25° + x = 180° = x = 70°.

(b): Draw HK parallel to AB, let ZEFH be x

and

ZHFG be y such that x + y = q.

p +x=180° [Co-interior Angles]

y=r [Alternate Interior Angles]

Adding both equations, we get
p+x+y=180°+r

= p+g=180°+r

= p+q-r=180°

(d): Construction : Draw [ || PQ
X
P

105°
N A1 I
2

459
R % S

= Z1 + ZQXN = 180° [Co-interior Angles]
Z1 =180° — 105° = 75°

And,

. /2= ZRYN

= /2 =45°

= LXNY = /1 + £2=75°+45° = 120°

[Alternate Interior Angles]

PASSAGE-II

1.

(d):y + 2y + 3y = 180°
= 6y =180° = y=30°
largest angle = 3y = 3 x 30° = 90°
(c) : ZROA = x, ZPOA = 4x and
= ZROQ = 45°
POQ is a straight line
= ZROA + ZAOP + ZROQ = 180°
[Linear Pair]

[Linear Pair]

= x + 4x + 45° = 180°

= b5x =180° — 45° = 135°

= x=27°

(a): ZAOC + ZBOC = 180°

Let ZAOC =2x and ZBOC = 3x
2x + 3x =180° = x =36°

Thus, ZAOC = 72°, Z/BOC = 108°,

ZAOD =108°, ZBOD = 72°.

[Linear Pair]

PASSAGE-III

1.

(c) : £1 =120° [Vertically Opposite Angles]
For I || m, co-interior angles must be
supplementary, so £1 + £2 = 180°
= 120°+ £2=180° .. Z£2=60°
(c) : Since ABC is an isosceles triangle.
AB=AC = ZB=/C
Now, in AABC,
LA+ ZB + £C =180°
[Angle sum property of A]
= 2/B=180° - 50°
= 2/B=130° = ZB=65°
Since ZPAC = LACB [Alternate Interior Angles]
ZPAC = 65°
ZPAC + ZDAP + ZBAC = 180°
. ZDAP = 180° — 65° — 50°
= ZLADP = 65°.

[Linear Pair]
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(d): AB || DE
ZABC = ZEDC
= ZLEDC = 45°
Now, in ADEC,
ZDCA is exterior angle

So, /DCA = Z/DEC + ZEDC

[Exterior angle property of a A]

=75° + 45° = 120°

[Given]
[Alternate Interior Angles]

Subjective Problems

Very Short Answer Type

x +25° =180°
x =180° — 25° = 155°
Now y + 25° = 75° [Alternate Interior Angles]
y =75° - 25° = 50°.
Hence, x = 155°, y = 50°.
ZEGB = ZFED
y +20° = 58°
= y=58°-20° = y=38°
Again, y + x = ZFEO
[Exterior angle of AEOG]
38° + x = 58° + 22°
= x=80°-38° = x=42°
Hence, x = 42°, y = 38°
ZDEC =55° and LZACB =b
= b=55° [Corresponding Angles]
In AABC, 4B =180° - (60° + b°)
[Angle sum property of a triangle]
£B =180° - (60° + 55°)
ZB =180° - 115° = 65°
a= /4B =65° [Corresponding Angles]
In AABC, ZBAC = 180° — (50° + 30°) = 100°
[Angle sum property of a triangle]
In ABAD, ZBAD = 180° — (90° + 50°) = 40°
and 4ZBAE= %ZBAC = 1020
Now, ZDAE =x = ZBAE - ZBAD
= x =50° - 40° =10°
Hence, x = 10°
In ATQR, we have
ZTQR + LQRT + ZRTQ = 180°
[Angle sum property of A]
= 40° +90° + x = 180°
= 130° +x =180° = x=50°
AB ||EF, ZABC =70°, ZEFD = 40°
Since ZABC = ZCEF [Alternate interior angles]

[Co-interior Angles]

[Corresponding Angles]

=50°

10.

= ZCEF =70°
Also from ADEF
x = ZE + ZF [Exterior angle property of a A]
= x =70°+40° =110°
* ZPOR and ZQOR form a linear pair
ZPOR + ZQOR = 180°

or a+b=180° (1)

But a-b=280° ...(2) [Given]
Adding eq. (1) and (2), we get
260°
20=260° - Y= =130°

Substituting the value of a in (1), we get
130° + b = 180°
= b=180° - 130° = 50°
a=130° b =50°
Draw PCQ parallel to AB and DE.
a +100° = 180° [Co-interior angles]
= a=280°
Now, Zb+120°=180° [Co-interior Angles]
= b=60°

P c Q
Since, PCQ is a straight line
= ZLa+ ZBCD + £b = 180°
= 80° + ZBCD + 60° = 180°
= ZBCD = 40°.

Here x = ZEDC = 70°
[Corresponding angles as AB || DC]

and ZCBA =90°
Now, LADB = x =70° [AD = DB]
In AABD, ZABD = 180° — x — x

= 180° — 70° — 70° = 40°
And ZBDC = ZABD = 40° [Alternate angles]
= y =40°
Since, AB || DC
= z + LCBA = 180° [Co-interior angles]
= z=180°-90°=90° = z=90°.
PF || QE = x =70° [Corresponding angles]
Also ZAPS = ZBPQ = 100°

[Vertically opposite angles]
As AB || CD
= ZBPQ + ZPQD = 180° [Co-interior angles]
= 100° + 70° + y = 180°
= y =180° - 170° = 10°

x =70°and y = 10°
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Short Answer Type

ZBAC = (180° - 108°) = 72°
Divide 72 in the ratio 1 : 3 we get 18 and 54.
. ZBAD = 18° and ZDAC = 54°
Also, AD = DB = /DBA = ZBAD = 18°, etc.
Now, in AABC
ZCBA + Z/BCA = ZEAC = 18 + x = 108°
= x=90°
y + 55° =180°
= y=180° - 55° = 125°
Again x =y

[AB || CD, Corresponding Angles]
Therefore x = 125°
Now, since AB || CD and CD || EF, therefore,
AB || EF.
So, ZEAB + FEA = 180° [Co-interior Angle]
Therefore, 90° + z + 55° = 180°

[Co-interior Angles]

= z=35°

Z1 =90° [Co-interior Angles, PQ || RS]
£3 =36° [Vertically Opposite Angles]
Z2 + /3 =90°

[£1, £2 and /3 from a linear pair]
= £2=90°-36° = /2=054°
£7 =90°
L4+ L7 =1+ 36°
[Alternate Interior Angles]

[Linear Pair]

= £4=36°

£5=180° - 36° [Linear Pair]
= /£5=144°

Z6 = £4 = 36° [Vertically Opposite
Angles]

Hence, Z1 =90° = /7, /2 = 54°,
L3 =/4=,6=236° £5=144°.
. Since, AB || DC
a=x ..(1) [Alternate interior angles]
andb=y ..(2) [Alternate interior angles]
Adding (1) and (2), we get
a+b=x+y.
ZCDE = ZBAC = 65° ..(1)
[Alternate Interior Angles]
y = 180° — 125° [Linear Pair]
y = 55°
ZACB =y =55° [Corresponding Angles]
In AACB, we have
4B+ £ZA + ZACB = 180°
[Angle sum property of a triangle]

ZB =180° — (65° + 55°)

ZB = 60°
and x = ZABC = 60° [Corresponding Angles]
Hence, x = 60°, y = 55°.
PQRST is a regular pentagon

540° o .
S /LP=/Q=4R=45=LT= =108°..(3)
PL is the bisector of ZTPQ
. ZQPL = % x 108° = 54° ...(ii)

In quadrilateral PQRL,
ZQPL + ZPQR + ZQRL + ZRLP = 360°
[Angle sum property of a quadrilateral]
= 54° +108° + 108° + ZRLP = 360°
= ZRLP = 360° - 270° = 90°
In ALMR, ZMRL + ZRLM + ZRML = 180°
[Angle sum property of a triangle]
= 54° +90° + ZRML = 180°
[MR is the bisector of ZSRQ)]
= ZRML = 180° — 144° = 36°.
AB || DE; DE || FG; CD || EF
£2 =55° /4 = 60°
Now, EF || CD
= L4=/3
= Z£3=60°
and DE || FG
= /1 + /4 =180°
= Z1=180° - 60° = 120°
= Z£1=120° 43 =60°.
Given : Ray OE bisects ZAOC,
ie., L1 =212,
Ray OF bisects ZCOB.
ie., /3=/4.
Also OE L OF
To Prove : Points A, O and B are collinear.
Proof : OE L OF
= ZEOF=90° = Z£2+ /£3=90°
Multiplying both sides by 2
= 2/2 +2/3 =180°
= (L2 + £2)+ (L3 + £3)=180°
= (L1 + £2)+ (L3 + £4) =180°
[£2 =211, £4 = £3]
= ZAOC + £ZBOC = 180°
By the converse of Linear Pair Axiom
Ray OA and Ray OB are opposite rays.
= AOB is a line.
Hence, the points A, O and B are collinear.

[Alternate Interior Angles]

[Co-interior Angles]
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10.

Through C, draw CP parallel to AB and DE.
D

Now ZABC + £1 = 180° (1)
[Co-interior angles]
Also, £2 = Z/CDE ..(2)

[Alternate interior angles]
Adding (1) and (2), we get
. LABC+ Z£1 + £2 =180° + LCDE
= LABC + £ZBCD = 180° + LCDE
[ £1+ £2 = ZBCD]
Hence proved.
From E, draw EF || AB || CD.

Now, EF || CD and CE is the transversal.
ZDCE + ZCEF = 180° [Co-interior angles]

= x + ZCEF = 180°

= ZCEF = (180° - x)

Again, EF || AB and AE is the transversal.
ZBAE + ZAEF =180° [Co-interior angles]

= 105° + 25° + (180° — x) = 180° = x = 130°.

Hence, x = 130°.

Long Answer Type

In APQR, £Q = 60°, ZR = 45°
ZQPR =180° — (£Q + £R)
=180° - (60° + 45°)
= 180° - 105° = 75°

As PS is angle bisector of ZQPR

. ZOPS= ZQPR _75°
2 2
Also, APTQ is a right angled triangle.
So, ZQPT = 180° — (90° + 60°)
= 180° - 150° = 30°
ZTPS = LQPS - ZQPT
= 37.5° - 30° =7.5°.

Here, we have 2b —a = 65° (1)

and ZBOC = 90°

=37.5°

So, a+90° + 2a+ b+ 15° + 2b = 360°
[Complete angle]

or, 3a + 3b + 105° = 360°

or, 3a + 3b = 360° — 105°

or, 3a + 3b = 255°

or, a+b=85° (2)
Adding (1) and (2), we get
3b=150° = b=50°

From (1), we have
100° —a = 65° = a=100° — 65° = 35°
So, LZAOB =a = 35°
ZAOD = 2b =2 x 50° = 100°
and ZCOD =2a+b +15°
=2 x 35° + 50° + 15°
=70° + 50° + 15° = 135°.
Given : AABC with ZABC = 90°
and BD 1 AC.
To Prove : ZABD = ZACB
Proof : In AABC,
ZA + LABC + ZC = 180°
[Azxgle sum property of a triangle]

B C
= LA+ ZC=90° (1) [+ LABC = 90°]
Also, in AABD, BD L AD
So, LADB =90°
and ZA + ZABD + ZADB = 180°
[Angle sum property of a triangle]
= LA+ ZABD =90° ...(2) [* ZADB =90°]
From (1) and (2), we get
LA+ LC =LA+ LABD
= LACB = ZLABD.
In AABC, ZA +x +y=180° . (1)
[Angle sum property of a triangle]
Also, 62°+y=/ZDBC
[Exterior angle property of a triangle]

1 1
= — 620+ =—4DBC
> =5
= 31°+%=4PBC ()

Similarly, 310+§= /PCB .. (3)

In APBC, £BPC + £ZPBC + ZPCB = 180°
[Angle sum property of a triangle]
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= 4BPC+31°+%+31°+§=180°

[Using (2) and (3)]
= 4BPC+62°+§+%=1800

= /BPC+62°+ (% ): 180°

[using angle sum property of AABC]
ZBPC =180° - 62° — 90° + 31° = 90° — 31° = 59°
ZBPC = 59°
Z6 + 62° =180°
. £6=180° - 62°
Z6 + £5=180°
= £5=180° - 118° = 62°
L1 =28° [Alternate Interior Angle]
Z4 +28° =11+ Z£6
[Alternate angles as AD || BC]
= /4 +28°=28°+118°
o Z4=118°
Z£3 + /£4 =180°
= £3=180°-118° = 62°
Z£2 +28° =180°
= £2=180°-28°
= /2 =152°
Hence, £1 = 28°, £2 =152°, /3 = 62°,
Z4 =118°, £5=62°, £6 = 118°.

[Linear Pair]
= £6=118°
[Co-interior Angles]

[Linear Pair]

[Linear Pair]

Integer Answer Type

1.

(2) : Construction : Through E draw a line
GEH || AB || CD.
G E H
D G >

Now, GE || AB and EA is a transversal.
/GEA = ZEAB = 50°
[Alternate interior angles]
Again, EH || CD and EC is a transversal.
ZHEC + ZECD = 180°[Co-interior angles]
= /HEC +100° = 180° = ZHEC = 80°
Now, GEH is a straight line.
/GEA + ZAEC + ZHEC = 180°
= 50° + x + 80° = 180°
= x =50°.

10.

so, £ _50°_
25°  25°

(5):x=180°-x = x=90°
x-60° 90°-60°

6° 6°

5

(3) : Let angles be x, 2x and 3x.
So, x + 2x + 3x = 180°
[Angle sum property of triangle]

= x=30°
Smallest angle = 30°; Greatest angle = 90°
So, the greatest angle is 3 times to the smallest
angle.
(3) : Let angles be x and 4x.
x +4x =180° = 5x =180°
Angles are 36° and 144°

Difference of angles  144°-36°
36°

= x =36°

3.
Smaller angle

(9):a+30°+285°=360° [Complete angle]

= a=45°
a 45°
50 59
(5): b =180° — (30° + a) [As | m, co-interior
angles]
= 180° — (30° + 45°)
= b =105°
b 105°
21° 21°
9): Since a and c are alternate interior
angles ¢ = 45°. [As p |l g]

Sum of digits=4+5=9

(B):c+b+d=180°
= 45° + 105° + d = 180°
= d=30°

. Sum of digits of d =3 +0 = 3.
(5) : c and e are vertically opposite angles.
e =45°.

e+5° 50°

10° 10°
(4) : b and f are vertically opposite angles.
s f=105°

25° 25°

[Linear pair]

So,

So,
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