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Lines and Angles

You are familiar with geometrical objects such as points, straight lines, rays. line
segments, angles and parallel lines. In this chapter, we will revise what you have

already learnt.

A point has a position but it has no length, width or
thickness. It is represented by a dot on a sheet of paper.

A straight line or a line is formed by a collection of points.
Its basic quality is straightness. A line has position and
shape, but not breadth or thickness. A line has no end
points and can be extended indefinitely in both directions,
so it does not have a definite length.

A ray is a part of a straight line. It extends indefinitely in
one direction from a fixed point. Thus, a ray has one
end point and it does not have a definite length.

Line segment

Plane

Angle

A line segment is a part of a straight line between two
points. It has two end points and a finite length.
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A
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Line segment

A plane is a flat surface that has length and breadth but no thickness.

Two rays or line segments starting from the same point,
form an angle. The common end point is called the vertex
of the angle. The rays or line segments are called the arms
of the angle. Angles are usually measured in degrees (.
and are given names in accordance with their magnitudes,
as shown in the following figures.

G-3
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Types of Angles
B Bt B
L I_I i -
" A : 0 A O A
Acute angle Right angle . Obtuse angle
(between 0°and 909 (90°) (between 90° and 180°)
0 A
- . f..“:\‘ > -
A 0 & -
Straight angle Reflex angle
(180°) (between 180° and 360°)

Adjacent angles

Two angles are called adjacent angles if they have 5 ,

the same vertex and a common arm and their other

arms are on either side of the common arm. In the

figure, ZPOQ and ZQOR are adjacent angles, while i

ZPOR and ZPOQ are not adjacent angles. ? i
Linear pair

A

Two adjacent angles are said to form a linear pair if

the sum of their measures is 180°. Here, ZAOB and ”?" o

ZAOC form a linear pair because 115° +65° =180°. R O cC

PROPERTY If a ray OA stands on a line BC then the adjacent

angles ZAOB and ZAOC form a linear pair, that is,
ZAOB + ZAOC =180°.

a line on one side of it is 180° Here,
/ZBOQ + ZQOP + ZPOC =180°.

\D
°B 0 o
Also, the sum of all the angles at a point of ‘:\/P
B 0 &

Complementary angles

Two angles are called complementary angles if the sum of their measures is 90°.
Each angle is said to be the complement of the other. For example, two angles of
measures 32° and 58° are complementary angles.

Supplementary angles

Two angles are called supplementary angles if the sum of their measures is 180°. '
Each angle is said to be the supplement of the other. For example, angles of
measures 104° and 76° are supplementary angles.

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

Fundamental Concepts G-5

2
i

Angles at a point

The sum of all the angles at a point, making

a complete rotation, is 360°. In the figure,
60° +90° +90° +120° =360°.

Vertically opposite angles

When two straight lines AB and CD intersect at

the point O then the pairs (i) ZAOD and ZCOB and
(ii) ZAOC and ZBOD are called vertically opposite
angles.

PROPERTY If two lines intersect then the vertically opposite angles so formed are equal.

In the figure, ZAOD = ZCOB and ZAOC = ZBOD.

Solved Examples

EXAMPLE 1 If an angle is g of its supplement, find the angles.

Solution Let the angle = x°. So, its supplement =180° —x°.
Given that x° = % (180° —x°) = 8x°=2(180°-x°) = 3x°=360°- 2X5°

= '~ 3x° +2x°=360° = 5x°=360° = x°= 3650 =72°.
So, the angles are 72°and 180° -72° i.e., 108"
EXAMPLE 2 Find the values of a and b from the adjoining figure, R
where POQ is a straight line.
Solution Here, OT stands on the line PQ. So, ZPOT + ZQOT =180" ¢
= Sa+22° 47— 180° = 3a-=180°-22°-47°=111"°
a= s
3

Being angles at a point on one side of the line PQ., /POR + ZROS + £S0Q =180°
— 90°+a+b+18°=180° = 90°+37°+b+18°=180"

b =180°-145°=35°.
Hence, a =37°and b = 35°.

EXAMPLE 3 Find the values of a and b from the adjoining figure
when a - b = 4°.

ot

Solution Z/COE = vertically opposite ZDOF =90°.

sum of the angles at a point on one side of a straight
line = 180°, ZAOE + ZCOE + ZBOC =180°
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= a+22°+90°+b+36°=180°

= a+b+148°=180° = a+b=32° csll}
Given that a — b = 4° i )
Adding (1) and (2), we get2a =36° = a =18"°

From (1), b=32°-a=32"—18"=14"

Hence, a=18", b =14

EXAMPLE4 Find the values of a, b and ¢ from the adjoining
figure, wherea:b:c=1:2: 3.

2a+b\ 4
Solution Leta=x,b=2xand c=3x | - 2ak 5¢
Then2c+3b-3a =6x +6x -3x =9x, 5c =15x, 3b =6x, s
2a+b=2x +2x =4x and 2aq =2x.
sum of the angles at a point = 360°, ?
Ox +15x +6x +4x +2x =360° = 36x =360° = x=3§go=10°.

Hence, a =10° b=20and = 30"

1. Two angles are in the ratio 4 :5. Find the angles if they are (i) complementary
(ii) supplementary to each other.

2. An angle is 30° more than twice its complement. Find the angle.

3. If the angles (2a —-30)° and (b +60)° make a linear pair, find the values of a and b when

a—b=30.
4. In the adjoining figure, POQ is a straight line. Find m and n when
(i) m —n =60° ({)m:n=7:5 .
m
- A i
s 0 Q

5. Find the value of x if AOB is a straight line.

(ii) (iii)

6. Ifa:b:c=2:3:4,1ind a, b and c.

fa:b:c:d=2'3:56 5 (A0 D ¢ alg
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8. Find the value of x.
(i)

ANSWERS
1. (i) 40°,50° (i) 80°,100° 2. 70° 3.a=60b=30

4.(1)120°,.60° (11)105°,75° 5. (i) 30° (ii) 24° (iii) 20° 6.a=80°,b=120°¢c=160°
7.a=40°,b=60°¢c=100°,d =160° 8, (i) 36° (ii)40°

Parallel Lines

Two straight lines lying in the same plane are said to

be parallel to each other when they do not meet A B
(if produced on both sides). Here, AB and CD are N

two parallel lines. We write AB || CD or CD || AB. C D

Parallel lines may be marked with arrows as shown. e

Transversal

A transversal is a straight line that intersects two or
more lines in a plane. In the figure, the transversal EF
intersects the two lines AB and CD at the points P and
Q respectively. The angles formed at the point P are
/APE. /BPE, Z/APQ and /BPQ. The angles formed at
‘the point Q are ZCQP, ZDQP, ZCQF and ZDQF .

These angles, labelled 1 to 8 for convenience, are called:
Exterior angles Z4, Z3, Z5 and /6
Interior angles Z1, Z2, /8 and /7
Alternate angles The pairs Z1, £7 and £2, /8
- Corresponding angles The pairs /1, £5; £2, £6; £3, £7; and /4, /8
Co-interior angles The pairs /1, Z8 A £2, L

Properties of parallel lines

Let the transversal EF intersect two parallel lines AB and CD at the points L and
M respectively. Then the following properties hold.
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PROPERTY 1 Each pair of corresponding angles are equal.

In the figure, Z1 = £5, £2 = £8, £8 = Z7 antida =8

PROPERTY 2 Each pair of alternate angles are equal.

In the ngure, Z1 = 47 and" /2 = 28

PROPERTY 3 The interior angles on the same side of the transversal
(also called co-interior angles) are supplementary.

In the figure, Z1 + £8 =180°and £2 + £7 = 180°.

Additional properties of parallel lines

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

If AB || EF and CD || EF then AB ||CD.

2. If two lines are parallel, a line perpendicular to
one of them is also perpendicular to the other.

If AB ||CD and EF L AB then EF L CD.

3. The distance between two parallel lines is
constant. |

If AB ||CD and PQ and RS are perpendiculars to
both AB and CD then PQ = RS.

Conditions of parallelism

If a transversal intersects two straight lines such that
(i) the corresponding angles are equal, or
(ii) the alternate angles are equal, or

(iii) the co-interior angles are supplementary
then the two lines are parallel to each other.

Solved Examples

EXAMPLE 1 In the adjoining figure, AB || CD. Find x.

Solution ZC@QP and ZAPL are corresponding angles.
ZLCQP = LAPL =108°"
Now, ZCQM and ZCQP form a linear pair.
ZCOM + LCQP =180°
= 2x-40°+108°=180° = 2x =114" =5 = hH"
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Solution

EXAMPLE 3

Solution

EXAMPLE 4

Solution
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Solution
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In the adjoining figure, AB || CD. Find x and y.

ZCHG = vertically opposite ZDHF = x +12°.
Now, ZAGH and ZCHG are co-interior angles.
8x -8°+x+12°=180° = 4x =176 = x =44".
Also, ZCHL = corresponding ZGLJ.
X +12° +y =90°
= 44° +12°+y=90° = y=2354"
x =44°, y = 34°.

In the adjoining figure, AB || CD. Find ZPQR and the
reflex angle PQR. |

Draw a line EF through Q, parallel to AB.
As EF is parallel to AB and AB || CD, we get EF || CD.
/PQF and ZAPQ are alternate angles.
LPOF = LAPQ = 25",
Again, ZRQF and ZCRQ are alternate angles.
/ZRQF = ZCRQ@ = 38°.
/PQR = /PQF + ZRQF = 28° +38° = 66°.
Reflex angle PQR = 360° - ZPQR = 360° —66° = 294°.

In the adjoining figure, AB || CD || EF.Find a, b and c.

/FTR and ZBRT are co-interior angles.
a+58°=180° or a =180°-58°=122°
Again, ZDSR and ZFTS are corresponding angles.

b —a ot b=ilda
Further, Z/BRO and ZSOR are co-interior angles.
c+58° +90°=180° or c=32°
Hence, a =122°, b =122° and ¢ = 32°.

State, giving reasons, whether AB is parallel to CD.

G-9
E AT tc
\ 3!-3“
G
i im {3 T
J L >\\
F
x+12°

A 28° B
Q
38°
A & -
C "D

G Ri D
Ip
R
——— ’JI. -
A 58° B
c
b b
O TR O
e 5 D
-4
—— \" & =
E bE

-
e Ay g
R S
120°
Ll

(i) ZCSR = vertically opposite ZQSD =120°.
Now, ZARS + ZCSR = 60° +120° =180°.
But these are co-interior angles. Hence, AB || CD.

(ii) £CSQ and ZCSR make a linear pair.

2CST SR —180° —> ZCSR=180" - ZCSQ =180° —74° =106°.

Given, ZARP =114°. So, ZARP # ZCSR,
or corresponding angles are not equal.
Hence, AB is not parallel to CD.
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1. If AB || CD in each of the following, find x.
(i) (ii) (iii)
£
A \ B %2»29)“5 /E B

P
3x + 15° S ~— - e
4x - 21°
- D
2% + 30° & D o jofl b
= (3% - 59)°
a F F

2. Find x in each case, where [ || m.

(i) \ (ii) )‘5:

>0

X+ 16° a
24 - ey

X + 56°

- - M u'a___:
\ - | = 1]
2(x 9°2>/

3. (i) a:b=4:5,find the angles c and d. (i) 1641 l2 = 1 525 find: £ 3iand 24}

4. In the following figures, [ || m || n. Find x in each case.

(i) == (1) =
5. Ifl || m, find x.
(i) . (1) -0 (iii)
- 54>\ 120° 55 1
~ 4
X : 135° 255°
, 1108 o
m =
6. If AB||CD, find /1, Z2 and £3. 7. Given AB || CD. Find x and y.
C D
i, 4
A —n B | 5 2x X Ix .
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8. Find x and y. (Lines with the same number of arrows are parallel.)

[i] : x:‘iﬂ : (ﬁ] +2{)} /
e 7 & (y-15)

105°

(iii) /uy o / | (iv) ?Z—/J_y;
/‘/110" =

9. In the adjoining figure, [ ||m ||n and x : y =2 : 3. Find z. /

10. State, giving reasons, whether AB, CD and EF are parallel. | /\

ANSWERS
1. (i) 27° (ii) 30° (iii) 23° 2. (i) 28° (ii) 26° |
8. (1) Zc=100°, Zd = 80° (1) £3=120°, 24 = 6O 4. (i) 20° (ii) 148°

5. (i) 236° (ii) 105° (iii) 130° 6. A1=48°, /2=102°, /3=48° 7.x =18°,y =144°
8. (1) x =75°,y=77° (i) x=85°y=90° (iii) x=70°y=110° (iv) x =122°,y = 58°
9, 72° ' 10. Yes
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